
IS
R 

He
e,
 

eS
 

- 
St
en
 

ae 
Fe 

t
S
 

\ 
part

s 
dv
r 

vodi 
’ 

Sa 
ha

re
 

ten 
B
R
 

the 
See

t 
se
h 

ac
t 

~ 
ee
: 

a
 

mi
e 

pra
tey

hs 
SU

R 
E
N
 

MC
UL

AS
 

S
R
E
 

AA
EM

 
O
R
 

s
a
c
s
 

: 
i
 

db
et

e 
wi
en
 

Np
ra

ni
co

nl
 

in
! 

- 
P
E
 

ey
 

P
o
r
e
 

p 
Mi

te
s 

ST
AN
 

a 
a 

a
e
 

W
e
 

cp 
3 

7 
er
st
 

r 
Ade

 
vag 

a
n
 

N
d
 

p
e
n
t
 

be
s 

tr
ek
 

e
y
 

24
s 

M
e
t
a
n
n
e
d
 

a
t
e
 

o
r
e
 

t
e
e
 

e
S
 

: 
o
s
 

. 
. 

- 
W
X
 

t 
w
s
 

bi
ns
 

fe
e 

e
d
 

po
re
 

8 
: 

‘ 
°
s
 

mt
gs

 
: 

aaa
nie

ns 
, 

‘ 
: 

: 
: 

4;
 

e
e
 

inn 
ip

is
 

eh
 

gr
as

s 
ay
, 

; 
~ 

; 
A
 

SS
 

as 
" a
 

- 5
 

Shales 

Was 

ee 
4d Shs) ates: a 

foaarts 

e
A
 
M
R
C
S
 

T
K
 

S
S
N
 

i
r
a
n
 

wa
re
s 

S
e
r
i
e
 

ar
e 

"ay 0 Yaa N
r
 ner ae

 
w
e
 

t
a
e
 

“
a
e
 

t
e
 

t
y
 

f
a
l
e
 

e
l
 

9
 

5 
< 

~ 
A
N
 

e
e
 

a
n
e
 

e 
a 

Ne
ts
 

ie
ee
 

S 
t
e
 

7
 

> 
: 

Wi
n 

Se
em

en
ge

 
it
e 

a
e
 

~ 
ye
: 

. 
w
h
a
 

os
t 

p
o
e
t
a
 

T
e
r
e
a
t
e
a
t
a
e
 

te
t 

ma
d 

: 
h
e
 

eA
 

n
h
 

N
e
 

s
e
g
 

dhe
 

~ 

“
a
t
e
 

t
a
l
e
 

t
g
 

b
y
e
 

a
e
 

te
" 

R
e
h
 

pe 
t
r
 

te
r.

 

oa ~ 

be 

ee 



HARVARD UNIVERSITY 

e 

Library of the 

Museum of 

Comparative Zoology 

Le a 











| MUS. COMP. ZOOL, 

I? 2 7 : LIBRARY 

SEP 1 4 1979 

HARVARD 

BULLETINS WNIVERSITY, 

OF 

AMERICAN 

PALEONTOLOGY 
(Founded 1895) 

Vol. 75 

No. 305 

THE CORALS OF THE BRASSFIELD FORMATION 
(MID-LLANDOVERY; LOWER SILURIAN) 

IN THE CINCINNATI ARCH REGION 

By 

Ricuarp S. Laus 

1979 

Paleontological Research Institution 

Ithaca, New York 14850 U. S. A. 



PALEONTOLOGICAL RESEARCH INSTITUTION 

Officers 

PRESIDEN 222 = 2 ee ee ee ED UANEVOS LEROY, 

WiICE- PRESIDENT, (2252 se SOHN POTET ASE 

SEGRR TARY: oo: eee oe es a) ee ee oe SPA CAWAREIE 

ASSISTANT GEGRETARY 223.22 ee ee REBECCA S- HARRIS 

SURRIEVA'S URE Re sete ec se ote ee tae Oe RS SEO —ERNESTINE Q. WRIGHT 

ASSISTANT. MEREASURER, 02s ee KATHERINE Vi. We PAEMER 

DIRECTORS sts seer en OR eee ee ee UP eyes Re HOOVER 

IDIRECTORVE MERITS yao ot) Ba ee KATHERINE V. W. PALMER 

IERGAL (COUNSEL ARMAND LE ADAME 

Trustees 

Warren O. Appicott (1978-1981) Bruce A. Masters (1979-1983) 
Bruce M. BELL (1978-1981) Grover E. Murray (1978-1981) 
RutH G. BROWNE (1976-1980) WILLiaAM A. OLIVER, JR. (1976-1980) 
KENNETH E. CASTER (1979-1983) KATHERINE V. W. PALMER (Life) 
Joun L. CIsNE (1978-1981) JouHN PojeTa, JR. (1979-1983) 
REBEccA S. Harris (Life) RAYMOND VAN HOoutTTE (1979-1983) 
DUANE O. LERoy (1978-1981) PHILIP C. WAKELEY (1976-1980) 

ERNESTINE Q. WRIGHT (1976-1980) 

In memory of 

MArGARET C. HEROY 

Trustee 1975-1979 

BULLETINS OF AMERICAN PALEONTOLOGY 

and 

PALAEONTOGRAPHICA AMERICANA 

IPE TRRW Re EI OOVERS ats ea EN ete ee EDITOR 

Reviewers for 1979 

PAUL K. BIRKHEAD A. Myra KEEN 
T. CRoNIN Davip L. Pawson 
J. Wyatt DuRHAM CoLtin W. STEARN 
D. ECHOLS NorMAN E. WEISBORD 

V. A. ZULLO 

A list of titles in both series, and available numbers and volumes may be 
had on request. Volumes 1 - 23 of Bulletins of American Paleontology have been 
reprinted by Kraus Reprint Corporation, Route 100, Millwood, New York 10546 
USA. Volume 1 of Palaeontographica Americana has been reprinted by Johnson 
Reprint Corporation, 111 Fifth Ave., New York, NY 10003 USA. 

Subscriptions to Bulletins of American Paleontology may be started at any 
time, by volume or year. Current price is US $25.00 per volume. Numbers of 
Palaeontographica Americana are priced individually, and are invoiced 
separately on request. Purchases for professional use by U.S. citizens are tax- 
deductible. 

for additional information, write or call: 

Paleontological Research Institution 

1259 Trumansburg Road 

Ithaca, NY 14850 USA 



The Paleontological Research Institution 

acknowledges with special thanks 

the contributions of the following individuals and institutions 

PATRONS 

($1000 or more at the discretion of the contributor) 

James A. ALLEN (1967) Mrs. WILLIAM B. HeEroy (1969) 

ARMAND L. AbDAms (1976) Mr. & Mrs. RoBerT C. HOERLE (1974-77) 

ATLANTIC RICHFIELD CoMPANY (1978) RICHARD I, JOHNSON (1967) 

Miss ETHEL Z. BAILEY (1970) J. M. McDonaLp FounDATION (1972, 1978) 

CuRISTINA L. BALK (1970) Mosit O1L Corp. (1977-1979) 

Mr. & Mrs. KENNETH E. Caster (1967) N. Y. STATE ARTs CouNCIL (1970, 1975) 

CHEVRON OIL CoMPANY (1978) KATHERINE V. W. PALMER (to date) 

Exxon CoMPANY (1977 to date) CASPER RAPPENECKER (1976) 

Lots S. FOGELSANGER (1966) Mrs. CuyLer T. RAWLINS (1970) 

GULF OIL CorRPORATION (1978) Texaco, Inc. (1978) 

MERRILL W. HAAs (1975) UNITED STATES STEEL FOUNDATION (1976) 

Miss Rebecca S. Harris (1967) Mr. & Mrs. PHILIP C. WAKELEY (1976 to date) 

AMERICAN O1L COMPANY (1976) 

INDUSTRIAL SUBSCRIBERS 
(1979) 

($250 per annum) 

Amoco PRroDUCTION COMPANY Exxon PRODUCTION RESEARCH COMPANY 

ANDERSON, WARREN & ASSOC. Exxon CompPAny, U.S.A. 

ATLANTIC RICHFIELD COMPANY MosBiL EXPLORATION AND PRODUCING SERVICES 

CiT1Es SERVICE COMPANY SHELL DEVELOPMENT COMPANY 

SUSTAINING MEMBERS 
(1979) 

($75 per annum) 

Mrs. AND Mrs. JOHN HORN 

ToMPKINS CoUNTY GEM AND MINERAL CLUB 

(continued overleaf) 



LIFE MEMBERS 

($200) 

R. TUCKER ABBOTT 

ARMAND L. ADAMS 

JAMEs E. ALLEN 

ETHEL Z. BAILEY 

CHRISTINA L. BALK 

RoBERT A. BLACK 

Hans Botti 

RuTH G. BROWNE 

ANNELIESE S, CASTER 

KENNETH E. CASTER 

Joun E. DuPonT 

ARTHUR N. DUSENBURY, JR. 

CAROLINE H. KIERSTEAD 

Ceci, H. KINDLE 

Mary ETHEL KINDLE 

Jiri KRiz 

Hans G. KUGLER 

EcBerT G. LEIGH, JR. 

DonaLp R. Moore 

KATHERINE V. W. PALMER 

SAKAE O’HARA 

SAMUEL T. PEES 

JoHN PojeETA, JR. 

Dona.Lp E. RANsoM, JR. 

R. H. FLOWER 

Lots S. FOGELSANGER 

A. EUGENE FRITSCHE 

ErRNEsT H. GILMOUR 

MERRILL W. Haas 

REBECCA S. Harris 

JoHN B. HARTNETT 

RoBERT C. HOERLE 

F. D. HoLLANpD 

RICHARD I. JOHNSON 

PETER JUNG 

CASPER RAPPENECKER 

Mrs. CuYLER T. RAWLINS 

ANTHONY REso 

ARTHUR W. ROCKER 

JUDITH SCHIEBOUT 

Davw H. STANSBERY 

HARRELL L. STRIMPLE 

EmiLy H. VOKES 

Haro_p E. VoKES 

CHRISTINE C. WAKELEY 

Puitip C. WAKELEY 

NorMAN E. WEISBORD 

Membership dues, subscriptions, and contributions are all important 
sources of funding, and allow the Paleontological Research Institution to 
continue its existing programs and services. The P. R. I. publishes two 
series of respected paleontological monographs, Bulletins of American 
Paleontology and Palaeontographica Americana, that gives authors a 
relatively inexpensive outlet for the publication of significant longer 
manuscripts. In addition, it reprints rare but important older works 
from the paleontological literature. The P. R. I. headquarters in Ithaca, 
New York, houses a collection of invertebrate type and figured speci- 
mens, among the five largest in North America; an extensive collection 
of well-documented and curated fossil specimens that can form the basis 
for significant future paleontologic research; and a comprehensive 
paleontological research library. The P. R. I. wants to grow, so that 
it can make additional services available to professional paleontologists, 
and maintain its position as a leader in providing Resources for Paleon- 
tologic Research. 

The Paleontological Research Institution is a non-profit, non-private 
foundation, and all contributions are U. S. income tax deductible. For 
more information on P. R. I. programs, memberships, or subscriptions 
to P. R. I. publications, call or write: 

Peter R. Hoover 

Director 

Paleontological Research Institution 
1259 Trumansburg Road 

Ithaca, New York 14850 U. S. A. 
607-273-6623 



OME G IHN: 
OF 

AMERICAN 

PALE ON TOR@ Gry 
(Founded 1895) 

Vol. 75 

No. 305 

THE CORALS OF THE BRASSFIELD FORMATION 
(MID-LLANDOVERY; LOWER SILURIAN) 

IN THE CINCINNATI ARCH REGION 

By 

Ricuarp S. LAusB 

August 31, 1979 

Paleontological Research Institution 

Ithaca, New York 14850 U.S.A. 



Library of Congress Card Number: 79-90221 

Printed in the United States of America 

Arnold Printing Corporation 

Ithaca, New York 14850 



CONTENTS 

Page 

PADS Oia Clie 2 RS ee I ee Seed = ah 

Abbreviations of¢ Repository, Institutions) 2 8 

Ta TECH ASL a a ate Ga ee a es oe es ae =. 48 

PACKING Wve Cl STM ER tg cs ia ee A a LEE = £ 

Wacalitressor. Brasstield =2xpOSuTes es ee il) 

brew Brasstield. Wrthosorn e's ose a i ee et 14 

Geometry of the Brassfield Lithosome in the Cincinnati Arch Region ___. 16 

Racies@ Distribution(® {222.8 Seles ee ee 17 

Georraphy ofsthesBrasstveldiS eae eae ee oe 

CurrentwDirectionsy 98s a a A ee a = 26 

Aly evoteth eb rasshi eldishormya tio nee 26 

Nar phologicalishermss Used) 222 ess Fes ee ee ee ee 30 

Morphologicalli@ bs eriv:altt ori Sierra ee eee =32 

Distribution of Corals in the Brassfield Formation 36 

GeopraphicsDistributions a ee Pe ee 36 

Coral-Sediment Associations 

The Ancestry, Geographic Extent, and Fate of the Brassfield Coral Fauna _.. 44 

SISCEM ati Canal COR COLO pvp = seman meee eens eres ee Ee eee See ew wae ees ee eee 52 

RuGosA 

Haniivsestieptelasmati dae, == ae a = oe eee ee ae 59 

GenustSirepiclasin a5 =e ea ees Oe ee Ae i ee ee 59 

Genus Diop hy lla ce ee i eee ee, 63 

Genuse Dalian op yl t 1 79 

CONG LOAN 92 

CHUSHSCHIOLICIUTO DI: VILL Tite a err ea An eee ee, Be ee 109 

prea vane by ca bapa bay i chia ae 8 122 

Gem OP AID YLT aan OE ee ge ea Mie ee 123 

RECO TARES CY CIEE CL CEE Si fs eat og en a, Ss oe 142 

(SeRUSWRLOTOCY ALAA CHS <2 eed 2 ee 154 

amily ny plasinatidaessh's: Bas D6 es no) Ons Io. golley yuh FO) 4) 8 158 

SEES GY PIGS iI ee ee ee 158 

a aan hypothe ch Shey ck ie ee ee eee 173 

CE CTRUSC GLOSS geet ce a Lag as een ee 173 

Barty ACHOnGp RVING ae 9 a ee ee 184 

CONS AAA CO Ee ee ee 184 

psi At ACDNOP Mya, a 191 

(Senus ALOR ODIY LIU ee 5 eee ee BR 191 

ST Ne TACT ea dake a aaa St A a aed SR. 201 



Harnilyitaliiidapies sis 8 ol og A 3 208 
Genusehy cnactiss 2 REE 209 

GenussSchivophaniachs) 2 = ee ee eee 

Family Cystiphyllidae. 2... seer beet en | eee Be ee eee 

Genus Gystiphyllwm = Soe ees 

TABULATA 

HiamilyFavositidae: 42.2 ee —221 

Sens MAavo sth e se ss ee Et oe _.221 

Genus Paleofavosites ei eee a eres oe ey ee ee 259 

Hamily, Hallysitidae = ee eS 271 

Genus. Halysites® 22.2 al SE a ee 271 

GenusvGCatenipora 2. eee eee 288 

amily Moniloponidacm = eee 8 

Genus) Cladochonus 22 ee eee eee 2.99) 

Bamily Syringoporidae, = ee ee 305 

GenusiSyringopora —... . se eee 306 

amily (Syringolitidae 2 ee eee 311 

Genus Syringolites) a ee en Be 311 

Fanly A lye lide} pn 1t 2 fs be et ken bees ttn oe 315 

Genus, Ailvcolites) 5a sos 8 ee a ee S55 

Hamilysbachy pond aeg= == eee ee ee eee 325 

Genus: ‘Striatapora: 22 = ee Os eS eee 325 

HELIOLITIDA 

amily Pe roporid a 2.22022 eee ee ee 330 

Genusubrop ofan. Wan. ee ae 331 

amillyge rl elt iti dial erg eee ee re ee 349 

Gens ELV LO LIES, on er a Mer a a 349 

HamilysPalaecoporitidae: ee eee 360 

Genuise@halacopoite sy, eime sen eee ee 360 

References sited. ee 8 ee 363 

Keys for the Identification of the Corals of the Brassfield Formation in 

then@incinnatisRegion) =.= ee ee eee 386 

UVa te eer ee el nl 2) 391 

lnc xan ee ee Se ee ee 434 



LIST OF ILLUSTRATIONS 

Text-figure Page 

1. Map showing locations of Brassfield Formation outcrops studied 12 

2. Lithofacies map of the Brassfield Formation in the Cincinnati 
JNO LRT (0) 0 ee ee ee a ne EE ORS 20 

3. Coral biofacies map of the Brassfield Formation in the Cincinnati 
Ar chy sR GION 22.2 hae SE ose ok SS ED Se EO Ce Bs oe 25 

4. Rose diagrams showing orientations of fossils at outcrops of the 
Brasstield’ Formation: 2...% 225 80. sn tet eee ee 28 

5. Number of coral species at each locality in the Brassfield Forma- 
EO Dp A eee between 40 and 41 

6. Map showing continental positions during the Early Silurian 
(DLAI OVE Tye) eon Fane ee eS ee ee ee 46 and 47 

7. World distribution of Brassfield coral species prior to Brassfield 
CLEP OS1ER OM pte nee ee ea a ee ee 2 ee 50 

8. World distribution of Brassfield coral species during Brassfield 
CLE POSTE OT pe ae a a ee, ee Oy De Oi 

9. World distribution of Brassfield coral species after the end of 
GANGS TO NCE Che pO SELON se etree ce at ee een ae ee ee 53 

10. Series of transverse sections of a specimen of Schizophaulactis 
aensisepratus: (EOerste)).2.2-— seek 2 between 216 and 217 

ite Corallite offset patterns in Cladochonus (2). sp..C) = 304 

LIST OF TABLES 

Table Page 

OO twentations Readings in) the brasstield eee 29 

2. List of rugosan, tabulate and heliolitid coral species in the Brassfield 
Formation of the Cincinnati Arch Region _...._ 37 and 38 

3. Occurrence of coral species in the Brassfield Formation at the 
locailitvesavisited ys en ee See ee betweenuss:andcs9 

TamOCcuriEence Otp brasstieldcoral species, ee 40 

5. Categorization of the Brassfield coral species with regard to the 
type of sediment with which they are associated 41 

6. References used in analysis of the world-wide distribution of the 
Puan STC ld peOL al OS PECICS tee ew ere. A td Ya ABAD 

7. Chronologic ranges of the Brassfield coral species 54 through 56 

8. Brassfield coral species arranged geographically and chrono- 
Lopicalll yaeemeereeeeeete tener een eee ee) ee ee een ee __57 through 59 

Wall structure and septal characteristics of four genera of patellate 
EU POSATe CONG IS hate. tos Se SPREE ID eR eT Le se 110 



DEDICATION 

To my wife and my parents 



THE CORALS OF THE BRASSFIELD FORMATION 

(MID-LLANDOVERY; LOWER SILURIAN) 

IN THE CINCINNATI ARCH REGION 

By 

RICHARD S. LAUB 

Department of Geology 

Buffalo Museum of Science 

Buffalo, New York 

and 

Department of Geological Sciences 

State University of New York 

Buffalo, New York 

ABSTRACT 

Fifty-four species of corals (29 rugose, 19 tabulate, 6 heliolitid) have been 
identified from the Brassfield Formation (limestone, dolomite and claystone of 
mid-Llandovery [Lower Silurian] age) in the Cincinnati Arch region of the 
United States. Included are one new rugosan genus (Schizophaulactis), four 
new rugosan species (Streptelasma scoleciforme, Dinophyllum semilunum, Pali- 
phyllum regulare, Pycnactis tenuiseptatus), three new tabulate species (Favosites 
densitabulatus, Catenipora favositomima, Syringolites vesiculosus), and one 
new rugosan subspecies (Paliphyllum suecicum Neuman, 1968 brassfieldense). 
Coral assemblages of different, apparently environmentally controlled character 
are concentrated in the north and the southeast parts of the region. 

The Brassfield coral fauna appears to have been largely restricted to the 
present Cincinnati Arch region during mid-Llandovery time. Closest affinities 
on the species level during this episode are with the corals of Anticosti Island 
(Canada). Eight to twelve species pre-date the mid-Llandovery, some ex- 
isting as early as the Late Ordovician. These oldest members of the Brassfield 
coral fauna were found in a number of areas throughout the world, rather than 
in a single ancestral homeland. At least half the coral species survived the end 
of the mid-Llandovery, and spread into a large portion of the submerged 
continental areas of the world. 

The geometry, facies distribution, environments and possible current direc- 
tions and age of the Brassfield lithosome are considered, and current views on 
these subjects are summarized. Certain features of the Florida Keys area, in- 
cluding Rodriguez Bank and the French Dry Rocks, offer insight into the mode 
of origin of the Brassfield Formation and one extraordinary coral bed that 
it contains, 

The relationships of coral species distribution to regional geography and 
sedimentary facies are discussed. With some exceptions, the assemblages found 
in the limestone and in the dolomite are distinct. Almost all species that occur 
in the clays of the higher Brassfield are found in the limestone as well. Because 
the clay occurs in close association with the limestone, and because there is 
evidence that many of the corals enclosed in the clay have been transported. 
it seems likely that these corals lived in the limestone-depositing environment. 

Morphologic features of corals that are discussed include axial torsion, a 
potentially important phenomenon that has received little previous attention. 
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INTRODUCTION 

The end of Ordovician time saw a considerable change in the 

character of the world coral fauna. It is possible that this global 

change was tied to eustatic sea-level variations during a Late Ordo- 

vician ice age. Sheehan (1973) argues that the Ordovician-Silurian 
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changeover in the North American brachiopod fauna was due to this 

same factor. Among the Rugosa, the dissepimentarium came into 

prominence (Hill, 1959a, pp. 151, 152) and several evolutionary 

bursts occurred (Hill, 1956, p. 254) during the Silurian. Among the 

Tabulata, the auloporids increased in importance, as did the halysi- 

tids. Favosites, with mural pores on the wall faces, became dominant 

over Paleofavosites, with pores in the corners, and Halysites, with 

interstitial tubes, outpaced Catentpora, which lacks these struc- 
tures. Among the Heliolitida, the coenosteal tubes developed solid 
walls. The first-known true coral bioherms are found in Silurian 

rocks. 

To date, nearly all our knowledge of Silurian corals is limited 

to the rock units of Upper Llandovery, Wenlock, and Ludlow ages, 

which are well represented in the Baltic region (especially Gotland), 

the British Isles, and the Falls-of-the-Ohio (Kentucky and Indiana). 

The Brassfield coral fauna bridges the gap between the Late Ordo- 

vician and this later Silurian record with a large, diverse fauna in 

which several important Silurian species make their first appearance 

but from which the Ordovician flavor has not yet faded. 
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LOCALITIES OF BRASSFIELD EXPOSURES 

Names used for localities and roads in this list are current as 

Ofelio73 

1. Type locality of Brassfield Formation, along abandoned cut of Louisville 
and Atlantic Railroad, between Panola and Brassfield, Madison County, Ken- 
tucky, starting from about 0.25 mile (0.4 km) west of right-angle bend in State 
Route 499 at Panola; also, exposure on north side of Route 499 about 0.5 mile 
(0.8 km) east of this right-angle bend of the road at Panola, and a third ex- 
posure, about 0.4 mile (0.64 km) further east, in Drowning Creek and along the 
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road (Rt. 499) going uphill east of the Creek. Virtually all specimens came from 
the second site. Panola Quadrangle; 39°30’25”N, 84°06'30” W. 

2. About 6 miles (9.6 km) north of Manchester, Adams County, Ohio, on east 
side of Route 136. Manchester Quadrangle; 38°44’00”N, 83°36'45”W. 

5. Exposure on north side of Route 52 in Adams County, Ohio, 10 miles (16 
km) east of Manchester, Ohio. Concord Quadrangle; 38°41’10”N, 83°27'45”W. 

7. Exposures in quarries belonging to Southwest Portland Cement Company and 
to Atlas Steel Company along Route 235, about 1 mile (1.6 km) east of the of- 
fices of the former company, near the juncture with Trebein Road, southeast 
of Fairborn, Greene County, Ohio. Yellow Springs Quadrangle; 39°48'45”N, 
83°59'30" W. 

7a. In vicinity of locality 7; largest working quarry of Southwest Portland 
Cement Company (as of 1972), about 3.5 miles (18,000 feet; 5.6 km) south of the 
main quarry office, along the quarry road. Yellow Springs Quadrangle; 
39°46'30”"N, 83°57'45”"W. 

9. Mine and quarry of Marble Cliff Company, near Lewisburg, Preble County, 
Ohio, 0.85 mile (1.36 km) west of juncture between Ohio Route 503 and Euphe- 
mia-Castine Road. Lewisburg Quadrangle; 39°51’45”N, 84°33'15”W. 

11. Series of three outcrops on NW side of Route 41, from 2.5 to 3.0 miles 
(4.0 to 4.8 km) NE of West Union, Adams County, Ohio. West Union Quad- 
rangle; 38°49’00”N, 83°30’30”W. 

12. Route 41, where it crosses Ohio Brush Creek in Adams County, Ohio, 1.4 
miles (2.24 km) SW of Jacksonville, Ohio. Peebles Quadrangle; 38°53’40”N, 
82°27'10’ W. 

13. Todd Fork Creek, NE of Wilmington, Clinton County, Ohio. Top of section 
is about 350 yards (320 meters) downstream from Route 68; base and best 
exposure of section is in stream-cut and abandoned quarry further downstream, 
about 400 yards (366 meters) upstream from Center Road. Wilmington Quad- 
rangle; upstream exposure is 39°28’45”N, 83°50'45”W; downstream exposure 
is 39°28’50”"N, 83°51’20” W. 

14. Aramco Steel Company quarry, Piqua, Miami County, Ohio. Piqua East 
and Troy Quadrangles; 40°07’30”N, 84°14’00” W. 

15. Route 571, west of Interstate Route 75, and 0.3 mile (0.48 km) east of West 
Milton, Miami County, Ohio. West Milton Quadrangle; 39°57’55”N, 84°19’ 
15” W. 

16. Base of Wright Brothers Memorial, Dayton, Greene County, Ohio, at crest 
of bluff overlooking Route 444 and the Huffman Dam, immediately below 
U.S.G.S. benchmark. Fairborn Quadrangle; 39°47’45”N, 84°05’25” W. 

19. Two miles (3.2 km) NE of Bryantsburg, Indiana, on Route 1150N, about 
1.5 miles (2.4 km) from Route 421, near border between Ripley and Jefferson 
Counties, Indiana. This is the Brassfield “pinch-out”. Rexville Quadrangle. 

20. South of Belleview, Jefferson County, Indiana, on Route 250, 2.5 miles 
(4.0 km) from junction with Route 421. Canaan Quadrangle; 38°50’30”N, 
85°21'15" W. 

21. Tri-County Stone Company quarry, 4 miles (6.4 km) south of Cross Plains, 
Switzerland County, Indiana. Cross Plains Quadrangle; 38°53’45”N, 85°11’ 
40” W. 

22. Hanging Rock, 1 mile (1.6 km) north of Madison, Jefferson County, 
Indiana, along Route 7. Clifty Falls Quadrangle; 38°45’05”N, 85°23’45”W. 

23. Stream-cut and outcrop at border between Highland and Adams Counties, 
Ohio, on Ohio Route 247. Belfast Quadrangle; 39°01'30”N, 83°35’15” W. 
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Text-figure 1. — Map showing locations of Brassfield Formation outcrops 
studied: Counties are outlined. North-south extent of map is 200 miles (320 km); 
east-west extent is 140 miles (224 km). ? = questionably Brassfield. 
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26. Top of Elkhorn Falls, just downstream from Indiana Route 227, about 2 
miles (3.2 km) south of Richmond, Indiana town line, Wayne County, and just 
before Route 227 reaches Wolfe Road. New Paris Quadrangle; 39°46’40”N, 
84°51'50” W. 

28. Oldham County, Kentucky, near top of Ohio River bluff at “Y” junction 
of private roads to house and to river, north of Dunbar Hollow, on property 
of George Eggers. LaGrange Quadrangle; 38°27’40”N, 85°29'00” W. 

29. Exposure on west side of Brownsboro Road, 0.35 mile (0.56 km) south of 
bridge over South Fork Harrod’s Creek, Oldham County, Kentucky. Anchorage 
Quadrangle; 38°20’50”N, 85°33’40” W. 

30. Road-cut on north side of Seatonville Road (Kentucky Route 1819), just 
above abandoned quarry on bluff of Floyd’s Fork Creek, about 1 mile (1.6 km) 
west of Seatonville, Jefferson County, Kentucky. Jeffersontown Quadrangle; 
38°08’10"N, 85°32’00” W. 

31. Road-cut on east side of U.S. Route 31E, about 1.6 miles (2.6 km) SE of 
junction with Kentucky Route 44 in Mt. Washington, Bullitt County, Kentucky. 
Mt. Washington Quadrangle; 38°02’00”N, 85°32’00”W. 

32. Abandoned quarry on south edge of Bardstown, Nelson County, Kentucky 
0.6 mile (1.0 km) south of U.S. Route 31E on extension of 4th Street. Bardstown 
Quadrangle; 37°48’00”N, 85°28'10”W. [Possibly not Brassfield] 

33. Small abandoned quarry on north side of Route 52, about 0.3 mile (0.5 km) 
north of north edge of New Hope, Nelson County, Kentucky. New Haven Quad- 
rangle; 37°38’50”N, 85°32'10”W. [Possibly not Brassfield] 

34. Road-cut on east side of Kentucky Route 527, on north edge of Raywick, 
Marion County, Kentucky. Raywick Quadrangle; 37°33’45”N, 85°25’50”W. 

35. West bluff and east bank of stream in Webb Hollow tributary to Scrubgrass 
Creek, about 3.4 miles (5.4 km) southwest of Mitchellsburg, Boyle County, 
Kentucky. Parksville Quadrangle; 37°34'15”N, 84°59'30”W. [Possibly not 
Brassfield| 

36. South bank of Neals Creek, just east of bridge and about 275 yards (252 
meters) downstream from church, in Lincoln County, Kentucky. (locality 1 CO- 
NE of Foerste, 1906, pp. 147-148.) Halls Gap Quadrangle; 37°29’30”N, 84° 
39°15" W. 

37. Abandoned quarry southwest of road junction at Sharpsville, Highland 
County, Ohio. Martinsville Quadrangle; 39°15’20”N, 83°45’05”W. 

38. Natural exposure on northwest bank of a creek 0.7 mile (1.1 km) south- 
west of Belfast, Highland County, Ohio, where Ohio Route 485 crosses Rock 
Lick Creek. Belfast Quadrangle; 39°03’10”N, 83°32'30”W. 

39. Natural exposure (near top) on south side of Ohio Route 73, 1.6 miles (2.6 
km) west of Louden, Adams County, Ohio, where the highway crosses Flat Run. 
Sinking Spring Quadrangle; 39°01’50”N, 83°28’45”W. 

40. Route 150, 3 miles (4.8 km) NW of Crab Orchard, Lincoln County, Ken- 
tucky, where road crosses Cedar Creek. Crab Orchard Quadrangle; 37°28’ 
45”N, 84°33'10" W. 

41. East side of Route 25, 1.6 miles (2.6 km) north of Berea, Madison County, 
Kentucky, where road crosses Silver Creek. Berea Quadrangle; 37°35’45”N, 
84°16'55” W. 

42. Interstate Route 75, 500 feet (152 meters) north of intersection (on over- 
pass) with Route 595, about 3 miles (4.8 km) NW of Berea, Madison County, 
Kentucky. Berea Quadrangle; 37°36’00”N, 84°18’50”W. 
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43. Farristown, Madison County, Kentucky, where Route 1983 crosses Louis- 
ville & Nashville Railroad tracks. Berea Quadrangle; 37°37’25”N, 84°18'05” W. 
[Possibly not Brassfield] 

45. Route 52 at Muddy Creek, 0.5 mile (0.8 km) west of Waco, Madison 
County, Kentucky. Moberly Quadrangle; 37°44/25”N, 84°09/15”W. 

46. Type locality of Noland Member, Brassfield Formation, about 2 miles (3.2 
km) east of College Hill intersection, on private road of the Armstrong Farm 
(as of 1972), where road ends in a gully after making a left and a right-hand 
turn, in Madison County, Kentucky. Palmer Quadrangle; 37°47'45”N, 84°05’ 
30” W. 

47. South bluff of Red River on east side of Route 89, Estill County, Kentucky. 
Palmer Quadrangle; 37°49’00”N, 84°04’00’W. 

48. Bluff on Steppingstone Road at Sugar Grove Church, just south of Inter- 
state Route 64, southwest of Owingsville, Bath County, Kentucky. Preston Quad- 
rangle; 38°06’10”N, 83°49'40”W. 

49. Route 60, 1.6 miles (2.6 km) east of Owingsville, Bath County, Kentucky. 
Colfax Quadrangle; 38°08’45”N, 83°44’25” W. 

50. South bluff of river valley and adjacent road-cut, along road about 0.6 mile 
(1.0 km) north of Colfax, Fleming County, Kentucky. Colfax Quadrangle; 
38°13’20’N, 83°38’00” W. 

51. Route 32, about 2 miles (3.2 km) NW of Goddard, Fleming County, Ken- 
tucky. Flemingsburg Quadrangle; 38°22’45”N, 83°38’40”W. 

52. Lumberton, Clinton County, Ohio, at abandoned quarry on Wilkins property 
(as of 1973), about 1000 feet (305 meters) east of McKay Road, and 0.2 mile 
(0.3 km) south of where McKay Road crosses Anderson Fork Creek. Port 
William Quadrangle; 39°32’40”N, 83°50’20”W. 

53. Kentucky Route 89, east side of road, about 0.3 mile (0.5 km) north of 
Estill Springs, Estill County, Kentucky, on the north outskirts of Irvine, Ken- 
tucky. (Estill Springs 1s no longer a town, but its site is marked by an historical 
marker on the west side of the road.) Irving Quadrangle; 37°42'30”N, 83° 
58’40” W. 

53a. Kentucky Route 89, west side of road, about 1 mile (1.6 km) north of 
Estill Springs (see comment under locality 53), on north outskirts of Irvine, 
Estill County, Kentucky. Irvine Quadrangle; 37°43’10”N, 83°58'55”W. 

54. Outcrop on Kentucky Route 10, about 2.5 miles (4.0 km) east of Kentucky 
Route 57 in Tollesboro, Lewis County, Kentucky. Tollesboro Quadrangle; 38° 
34’00”N, 83°32’30” W. 

55. Ludlow Crush-Stone Quarry, about 1 mile (1.6 km) west of Ludlow Falls, 
Miami County, Ohio. West Milton Quadrangle; 39°59’30”N, 84°21’15” W. 

THE BRASSFIELD LITHOSOME 

The rocks of the Brassfield Formation have been recognized 

as distinct for nearly a century and a half. In his geological report 
on southwestern Ohio, Locke (1838, p. 239) referred to the “Flinty 

limestone” (a descriptive, not nomenclatural term) in Adams Coun- 

ty, a name apparently pointing to the layers of chert common in the 
Brassfield there. The presence of ferrous odlite in the Brassfield 
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caused earlier workers to refer it to the Clinton of New York (Owen, 

1857, fide O’Donnell, 1967, p. 16; Orton, 1871, p. 145). 

Foerste (1896) wrote that the differences between the fossil 

assemblages of the “Clinton” in Ohio and New York inclined him 

to regard the two as separate, and he suggested that the Ohio unit be 

called Montgomery Formation for “its typical development in Mont- 

gomery county, in Ohio” (p. 189). Later he found that this name 

was preoccupied and discontinued its use (fide O’Donnell, 1967, 

p. 17). In 1904, Foerste reported that several species found in the 

New York Clinton do not appear in the vicinity of the Cincinnati 

Arch until the post-Brassfield Osgood bed, further confirming his 

contention of the nonequivalency of the two “Clintons”. 

The term “Brassfield” for the unit as used herein was intro- 

duced in 1906 by Foerste (pp. 10, 27). The typical exposure is along 

the now-abandoned cut of the Louisville and Atlantic Railroad run- 

ning between Brassfield and Panola in Madison County, Kentucky. 
The lower part, consisting of a few thick beds of “limestone” (dolo- 

mite ), is best seen near Panola, while the middle and upper portions, 

consisting of numerous thinner beds of dolomite, often interlayered 

with thin beds of clay, is best seen near Brassfield. 

The “type” Brassfield consists of these dolomites studied by 

Foerste along the railroad cut. Above them in this area lie inter- 

bedded dolomite and clay, which Foerste (1906, pp. 10, 27) labelled 

(in ascending order) Plum Creek Clay, Oldham Limestone, Lulbe- 

grud Clay, Waco Limestone, and Estill Clay. He referred these five 
units to the “Crab Orchard division of Silurian” (p. 27), and wrote 

later (1935, p. 127) that it was W. M. Linney who in 1882 first 

used this term with Group status in a report on the geology of Lin- 
coln County, published by the Kentucky Geological Survey. Rex- 

road, et al. (1965) assigned the lower four units, the Plum Creek, 

Oldham, Lulbegrud and Waco, to their Noland Formation, based 

upon the exposure at College Hill, Kentucky (locality 46 of this 
study). 

O'Donnell (1967, pp. 38, 46) chose to regard the Noland as a 

member of the Brassfield Formation. Without making a judgement 
on the validity of this view, it has proven convenient to follow his 

usage in this study of the Brassfield corals. Hence, the “Brassfield 

Formation” as used here includes as a member the Noland Forma- 

tion of Rexroad, et al. (1965). 
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GEOMETRY OF THE BRASSFIELD LITHOSOME IN THE 

CINCINNATI ARCH REGION 

The Brassfield Formation outcrops around the Cincinnati Arch 

in a narrow horseshoe pattern, elongate north-to-south, and opening 

southward. The latitudinal range is approximately from 20 miles 

(32 km) north of Dayton, Ohio, to 20 miles (32 km) south of Rich- 

mond, Kentucky. The longitudinal range is approximately from 
eastern Adams County, Ohio, to western Jefferson County, Indiana. 

The study area extends through southwest Ohio, southeast Indiana, 

and north-central Kentucky. Beyond this region, the Brassfield has 

been reported over a wide area, including Tennessee, Alabama, and 

Illinois (Berry & Boucot, 1970; Swartz, et al., 1942). Most reports of 

the Brassfield outside of the Cincinnati Arch area seem tentative, 

and these must be closely scrutinized before their true relationship 

to the type Brassfield can be understood. 
It is likely that the Brassfield deposits originally extended over 

the Cincinnati Arch. This is suggested by isolated occurrences of 

Brassfield beds as inliers on the portion of the Arch circumscribed 
by the main outcrop. Foerste (1935, pp. 125, 169) reported such 
occurrences at Jeptha Knob near Shelbyville, and at Scrubgrass 

Creek near Mitchellsburg, both in Kentucky. Distribution patterns 

of the corals in this unit reinforce the contention that Brassfield 

sediments originally covered the Cincinnati Arch (see Text-fig. 3). 

In this region, the Brassfield attains its greatest thickness (up 

to 15 meters) on the east side of the Arch between the latitudes of 

Cincinnati in the north and Lexington, Kentucky, in the south. It is 

considerably thinner on the west side of the Arch, especially in In- 

diana and northern Kentucky (with the exception of a thick out- 
crop near Cross Plains, Indiana, locality 21). The outcrops in this 

area are commonly less than a meter thick and in certain localities 
the Brassfield pinches out completely (in western Ripley and ad- 
jacent parts of Jennings and Decatur Counties, Indiana, according 

to Foerste, 1904, p. 326). Such a pinch-out may be seen at locality 

19 of this study. O’Donnell (1967, fig. 6) showed the Brassfield 

thickening slightly eastward from this “Ripley Island pinch-out”, 
and also to the west into the subsurface. While it is uncertain to 

what degree the westward thinning of the Brassfield reflects primary 
topography, as opposed to subsequent uplift of the Arch area, the 
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reported thickening of this unit both east and west of the “Ripley 
Island” area suggests that the sea floor shoaled to the north and 
west, a conclusion also indicated by the coral and lithofacies distri- 

butions. 

Facies DisTrIBUTION 

No attempt has been made herein to systematically sample the 

Brassfield Formation in order to analyze its lithology, or to examine 

it petrographically. O’Donnell (1967) has done such work, and 

should be referred to for details. Based upon field observations and 

the study of some thin-sections, however, I can make some broad 

statements concerning features of Brassfield sediments and their 

distribution. The terminology used here is that of Dunham (1962). 

Four general lithofacies constitute the Brassfield lithosome. 
These include: 

1. a dolomitic mudstone and wackestone facies 

2. a pelmatozoan packstone and grainstone facies 
3. a ferruginous pelletal or odlitic packstone and grainstone 

facies 

4. a terrigenous(?) clastic facies of silty clay 

Glauconite is common at certain horizons in the Brassfield, and 

might reasonably be included as a lithofacies, but insufficient in- 

formation was gathered concerning its occurrence to warrant its 
inclusion. 

Dolomite is nearly ubiquitous throughout the Brassfield in the 

area studied. It is uncertain to what extent it 1s primary, rather 

than a replacement product of micrite. Evidence for both possibili- 
ties was observed: In at least one instance (locality 47) shell frag- 
ments appear to be altered to dolomite around their peripheries. 

On the other hand, solitary corals are frequently found lying in a 

matrix of bioclastic limestone, their septocoels filled with dolomite 

rhombs. Even here, the possibility remains that the infilling dolo- 
mite was originally micrite. In only one thin-section was a possible 
occurrence of micrite observed, so that if the dolomite is entirely 
secondary, replacement must have been complete. 

The bioclastic limestone seems to consist mostly of echinodermal 

fragments. Many specimens that appear to be entirely limestone 

prove, on being thin-sectioned, to consist of dolomite with greater 

or lesser proportions of shell fragments. 
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The bioclastic limestone contains numerous evidences of ero- 

sion, often well hidden, that indicate a longer period of deposition 
than the thickness of the deposit would imply. For example, at 

locality 7 (Fairborn, Ohio) a specimen of the colonial rugosan Petro- 

zium pelagicum in a solid block of limestone proved, on close inspec- 
tion, to have an erosional surface truncating several adjacent coral- 

lites and covered by the same sort of sediment as that below the 

erosional surface. 

The ferruginous layers of the Brassfield are similar to those of 

the New York Clinton. They consist of bioclastic limestone (pack- 

stone and grainstone) containing smooth, rounded pellets or odids. 

These layers are generally reddish, though not always markedly so. 
In some instances, the lithofacies was recognized by the presence 

of the characteristic rounded grains in thin-sections of ordinary look- 

ing limestone. 

The terrigenous(?) clastic layers are not clearly understood. 

Their components were not analyzed, but they have a claylike con- 

sistency, are gritty to the bite, and effervesce in hydrochloric acid 

(perhaps a result of contamination by the surrounding lime). Their 

color is grey-green. Superficially they resemble the sediments of the 
Richmondian Elkhorn Formation, which in many localities directly 

underlies the Brassfield. 

Possible explanations for the presence of this silty clay are that 

it represents a recurrence of the conditions that produced the Rich- 

mondian shales, or that it represents a reworking of sediments from 
eroded Richmondian units. A third possibility is that it is due in 

part to both these causes, and some evidence seems to support this 

idea. On the one hand, the clastics are frequently associated with 
scouring channels and with evidence of considerable turbulence (see 

below). On the other hand, no definite Richmondian fossils were 

identified from these clays, while they definitely do contain species 
found in other lithofacies of the Brassfield. 

The following are some observations on the lithofacies distri- 

bution: 

There is a general increase in the ratio of organic fragments 
(and thus, CaCO;) to dolomite in the Brassfield in a northerly 
direction. While the southern localities in central Kentucky (e.g., 

in the type area) are nearly all fine-grained dolomite with only a 
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thin fossiliferous layer at the top (in the Noland Member), the 

northernmost localities, in the vicinity of Dayton, Ohio, are nearly 

all limestone, with dolomite occurring mostly toward the base and as 

scattered rhombs among the organic fragments of the limestone. 
Because dolomite and limestone are frequently interlayered and 

even blend into single beds at some localities, it is not possible to 

mark a precise boundary between localities on the basis of the 

dominance of one or the other lithofacies. In general a line extending 

between the areas of localities 31 and 32 in the southwest, and 

localities 37 and 38 in the northeast would reasonably separate the 

more limy regions to the north from the more dolomitic regions to 

the south. A second, more southerly line extending from the area of 

localities 50 and 51 to that of localities 36 and 40 roughly separates 

the almost entirely dolomitic regions to the south from the somewhat 

more calcareous dolomites northward. (Text-fig. 2.) 

With few exceptions, the terrigenous (?) clastic facies occurs 

either at the top or the bottom of the Brassfield Formation. Where 

the occurrence is basal, it appears to represent interfingering be- 

tween the upper Richmondian shales and the Brassfield carbonates. 

This may be clearly seen at locality 5 in Adams County, Ohio. 

The terrigenous (?) clastics of the upper Brassfield are well 
exposed at localities 46 (College Hill, Kentucky, type locality of the 
Noland Member) and 1 (east of Panola, Kentucky). 

. O’Donnell (1967, fig. 9) presented a fence-diagram based largely 
on subsurface data, showing the shales as thickest toward the south 

and east areas of the Arch and pinching out to the north and west. 

The sporadic development of this clastic facies in the Brassfield of 

the Cincinnati Arch apparently reflects the situation of this area on 

the border between the terrigenous clastic and the carbonate 

domains. 

In northern localities (7a, 15, 55) the terrigenous (?) facies 

of the upper Brassfield is of considerable interest for several rea- 

sons. First, it occurs often in what seem to be scouring channels or 

large trough cross-beds near the top of the formation. One of these 

structures may be seen at locality 15 (West Milton, Ohio) on the 

south side of Route 571, where it appears in longitudinal profile 

running east-west. 

The northern occurrences of this facies are noteworthy also for 

the great richness of the fossil coral assemblages they contain (in 
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} Text-figure 2.— Lithofacies map of the Brassfield Formation in the Cin- 
cinnati Arch Region. Boundaries are approximate; dots mark localities visited 
(see Text-fig. 1). 
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contrast with the relatively barren southern clastics). Most of these 
corals occur also in the carbonate facies of the northern Brassfield, 

but a small number were observed only in the clastic facies (Table 

a). 
A clue to the nature of this facies is given by a striking layer 

found at locality 7a (Fairborn, Ohio) by Dr. William B. Harrison 

III during this study. This is one of the few localities in the north 

where the clastics are concentrated toward the middle, rather than 

the top of the Brassfield Formation. The bed in question is two feet 

(0.61 m) thick at its center, extending laterally (in outcrop) for 

some two hundred feet (61 m) before pinching out, and consisting 

of hundreds of colonial corals packed together like loaves of bread 
on a baker’s shelf, with clay in the interstices. In addition to these, 

there are two species of solitary corals (one, Dinophyllum semi- 

lunum, sp. nov., has been found only in this bed). The colonies are 

worn, some apparently having been broken and abraded so that the 
cyclical spacing of the tabulae is manifested in parallel ridges on the 
truncated surfaces. A large number of the colonies lie upside-down 

in the bed, and the evidence of considerable turbulence, enough to 

transport and wear colonies as much as 0.4 meter in diameter as 

sedimentary cobbles, is unmistakable. Most of the colonial corals 

found in this bed are also found in the carbonates of the Brassfield 

outcropping in this region, and even occur immediately above the 
clastic bed in the same outcrop. A possible present-day homologue 
of this feature will be discussed in the following section. 

The ferruginous facies of the Brassfield appears to be associated 
with a packstone and grainstone lithology. It is characterized, aside 
from its often striking red color, by the presence of smooth, rounded 
pellets or odids. These particles sometimes appear in thin-sections 
even in the absence of the red color and probably represent the same 
environment as do their redder counterparts. The red color is most 

clearly seen in the northeastern localities (7a, Fairborn; 13, Todd 

Fork; 5, east of Manchester), but the presence of odids or pellets 

in thin-sections from localities 37 (Sharpsville, Ohio), 21 (Cross 

Plains, Indiana), and 31 (Mt. Washington, Kentucky) suggest that 

the depositional environment of the ferruginous facies occurred 
there also, though the sediments are not red. Besides the presence 
of odids or pellets, this facies is characterized by the omnipresence of 
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calcareous fragments of organic origin and macrofossils, especially 

echinodermal fragments, bryozoans, solitary corals and orthocone 

cephalopods. 

GEOGRAPHY OF THE BRASSFIELD SEA 

Studies of dolomite and dolomitization in recent years indicate 
that this process is associated with shallow, intertidal, and even 

supratidal regions of the littoral (Murray and Pray, 1965, p. 2; 

Shinn, Ginsburg, and Lloyd, 1965). Penecontemporaneous dolomite 

may be seen today on Sugar Loaf Key in the Florida Keys. 

O'Donnell (1967, fig. 11) traced the lithology of the Brassfield 

Formation for some distance away from the Cincinnati Arch and 

showed that the dolomitic rocks characteristic of the southern half 

of this area also occupy the entire region to the west of the Arch. If 
dolomite is characteristically associated with an environment near 

the shoreline, this should indicate that the shore ran west of the 

present Arch down to about the Ohio River. There it turned east- 

ward across the Arch to reappear in the eastern outcrops. The 

dolomitic deposits of the southern area would represent an environ- 

ment at or near sea-level with an embayment of shallow sea pro- 

ducing lime sediments. 
Unfortunately, this montage is confused by the findings of 

Deffeyes, Lucia, and Weyl (1965), who reported dolomitization of 

Plio-Pleistocene sediments today by “refluxing” of magnesium-rich 
waters down through the permeable sediments of later years. 

Further, Murray and Lucia (1967) suggested similar secondary 
dolomitization, controlled by sediment texture in Mississippian beds 

of Alberta. This means, in terms of the above hypothetical geogra- 

phy, that we cannot be certain if the Brassfield dolomite represents 

near-shore conditions, or if it represents an area of finer carbonate 
sediment which was subsequently uplifted to near sea-level and 
dolomitized later. 

Therefore, it seems wiser to use other criteria for clues to the 

topography of the Brassfield seafloor: 
1. In the north and northwest, there is a sharp break between 

the Brassfield Formation and the underlying Richmondian beds. At 
several localities, pebbles from the underlying beds occur in the base 
of the Brassfield (localities 14 and 21), and in at least one instance 
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(at locality 21) there appears to be an angular unconformity below 
the Brassfield. Further south, on the eastern side of the Arch 

(locality 5) the transition from Richmondian to Brassfield beds 
appears more gradual, represented by a zone of interfingering Brass- 
field-like dolomite and Richmond-like shale. Gray and Boucot 
(1972) studied the fossil spores found in this transition zone and 
in the base of the Brassfield in this region (at locality 12) and con- 

cluded there was a paraconformity, recording a transition from near 

sea-level environment (with intermingling terrigenous and marine 

conditions), to a more constantly marine environment higher in 

the section. 

2. The three coral biofacies detected in this study appear to oc- 

cur in zones elongate in a northeast-southwest direction (Text-fig. 
3), which conforms to the pattern shown in (1) above, of a gradient 

in profoundness-of-unconformity along a northwesterly line. The 

coral biofacies may roughly parallel the contours of the contem- 

porary sea-floor. 
3. The Brassfield is thickest to the east and south, and generally 

thinnest to the northwest, especially in southeast Indiana and 

northern Kentucky on the west side of the Arch. An actual pinch-out 
of the Brassfield may be seen at locality 19, near Bryantsburg, In- 

diana. O’Donnell (1967, fig. 6) showed these relationships in the 
form of an isopach map. He used subsurface data to extend the 

area over which the Brassfield’s thickness is indicated, and he 

showed that this unit again thickens to the west of its area of mini- 
mum thickness in southeast Indiana. The presence of Brassfield de- 

posits between “Ripley Island”, the region of zero thickness, and 

the crest of the Arch, suggests that the “island” may indeed have 

been a topographically positive area, affecting Brassfield sedimenta- 
tion, as stated by Rexroad (1967, p. 1). As the entire Arch area was 

uplifted subsequent to Brassfield deposition (O’Donnell, 1967, p. 

121, said, “There is no relationship between the lithosomes [of the 

Brassfield] and the present Cincinnati Arch.”), it is difficult to be 

certain to what extent the isopachs reflect original seafloor 

topography. 

4. The proportion of bioclastic material increases toward the 

north and west, resulting in coarse-grained limestone dominating the 

north, and grading southward into fine-grained dolomite without 
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abundant shelly material. The contours of increasing liminess gen- 

erally parallel the boundaries of the coral biofacies. 

5. Large, transported coral colonies (in the clay layer at locality 
7a), and apparent scouring channels or large cross-bed troughs 

(localities 7 and 15) suggest a high-energy environment in the 
northernmost area of the outcrop. This may indicate shallow water. 

A possible modern homologue of the Brassfield sea may be 
found in the Florida Keys. Rodriguez Key consists of an in situ ac- 
cumulation of calcareous biological debris, the result of a locally 
high level of biotic activity. It overlies lime-mud, similar to that 
currently forming in the restricted carbonate environment of Florida 

Bay (Turmel and Swanson, 1976). It is suggested that this sequence 

formed as a result of the post-Pleistocene marine transgression north- 

ward in this area. At an earlier stage of the transgression, the site 
of present Rodriguez Key experienced shallow, restricted marine 

conditions similar to Florida Bay today. As the water deepened, 

the increased circulation of an open-marine environment provided 

the food and oxygen necessary to support a large lime-producing 
community, whose remains have accumulated in Rodriguez Key. 

A similar stratigraphic sequence occurs in the northern localities 

of the Brassfield and is most clearly seen at localities 7 and 7a (Fair- 
born). A deposit of fine material (here dolomite, rather than mic- 

rite) is overlain by a large deposit of coarse bioclastic limestone, 

containing many features indicative of a high energy environment. 
It seems likely that this sequence reflects the same events as oc- 

curred at the site of Rodriguez Key. The Brassfield is generally re- 
garded as a transgressive sequence, and this view is supported by 
the findings of Gray and Boucot (1972) and by my field observa- 

tions. The dolomite of the lower Brassfield would represent (either 

as dolomite, or as dolomitized lime mud) shallow, restricted marine 

conditions which are succeeded (at least in the north) by more 

open-marine conditions suited to the support of a sufficiently large 

benthic community to produce the large shell piles seen in the north. 
Another feature of the northern Brassfield may have its modern 

homologue in the Florida Keys (and not far from Rodriguez Bank). 

The French Dry Rocks, south of the Keys, are a shoal consisting 

of an accumulation of large coral fragments, a storm-deposit. The 
pieces of coral broken from the reef have become tangled forming 
a resistant structure. Perhaps this explains the origin of the layer of 
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NORTHERN 
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SOLITARY CORALS 

(IN NOLAND MBR.) 

Text-figure 3.— Coral biofacies map of the Brassfield Formation in the 
Cincinnati Arch Region. Boundary lines of the biofacies are approximate; dots 
represent localities. See Table 3 for detailed analysis of species occurrence at 
each locality. 
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large, transported coral cobbles with interstitial clay (the clay-coral 
layer) at locality 7a (Fairborn). These coral colonies appear to have 

lived in the limestone environment and were probably swept from 
other areas into their final resting-place. The interstitial clay extends 
no higher in the section than the exact top of the coral layer, sug- 
gesting that its presence there was controlled by the coral cobbles. 
In other words, the “storm-beach” accumulation of coral cobbles 
served as a sediment trap for the clay particles. 

Until the matter of the origin of the Brassfield dolomite is bet- 
ter understood, there seems little profit in speculating as to the 

location of the shore-line. The water energy regime is more easily 
understood, all signs pointing to the northern localities as having 

experienced the most rough conditions. 

CurrENT DIRECTIONS 

At several localities, cross-beds were found, as well as fossils 

whose forms and orientations appeared to hold information on bot- 

tom-currents in the Brassfield Sea. The fossils included solitary 

corals and orthocone cephalopods, which might indicate the direc- 

tion in which the current moved (experiments showed that the 

aperture would tend to point downstream), and bryozoan twigs, 

which might indicate the ine along which the current moved, with- 

out showing the direction. The most meaningful readings were 
taken on densely grouped fossils lying on about the same bedding- 
plane. Some individual fossil orientations were measured to see how 

they compared with the orientations of the assemblages. 

All readings were made in the northeast quadrant of the out- 
crop area, from the Ohio River northward in Ohio to the Dayton 

region. Most of the readings indicated a northerly flow direction 
for the bottom currents. The orientation measurements were a by- 

product of this study and do not reflect a statistically rigorous 

sampling design. Consequently, the readings listed in Table 1, and 
presented graphically in Text-figure 4, should only be regarded as 
data to be considered in future, more carefully designed studies of 

directional indicators in the Brassfield Formation. 

AGE OF THE BRASSFIELD FORMATION 

O’Donnell (1967) and Berry and Boucot (1970) summarized 

the evidence used to determine the age of the Brassfield. In general 
outline, it is as follows: 
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Brachiopods and conodonts have proven the most useful tools 

in age-correlation work. Berry and Boucot (1970) used the designa- 

tions of Jones (1925) and Williams (1951 [brachiopods]) for sub- 

dividing the Llandovery. They divide the early Llandovery into five 
divisions (A; - A;), the middle Llandovery into three divisions 

(B, - B;), and the late Llandovery into six divisions (C; - Cg). Two 

brachiopod genera, Platymerella and Microcardinalia, are regarded 

as good index fossils by Berry and Boucot (1970, pp. 127-128). The 

former has a range of “pre-C,” according to these authors, while the 
latter is C, - Cy. They regard the type Brassfield in Madison County, 

Kentucky, as being in the Platymerella zone, even though this genus 
is not found there, because northward, along strike, Platymerella oc- 

curs in Ohio beds assigned to the Brassfield that are of pre-Micro- 

cardinala age. 

Microcardinalia occurs in the Oldham limestone bed of the 

Noland Member (O’Donnell, 1967, p. 75). Rexroad, et al. (1965, 

p- 12) noted that, while one species of this genus occurs in the Old- 

ham in east-central Kentucky, another species of the same genus 
occurs at the top of the Brassfield beds immediately below the 

Noland at Dayton, Ohio, (one of the most northerly localities). They 

interpret this (p. 13) as an indication that the Brassfield trans- 

gressed northward. 
Berry (1967) reported a new subspecies of the graptolite 

Climacograptus scalaris Hisinger from the Noland Member near 

Colfax, Kentucky (locality 50). Berry and Boucot (1970, pp. 190- 

191) noted that this graptolite belongs to a group which ranges 
from the early Late Ordovician into the early Late Llandovery, con- 

sistent with their estimate of a C; - Cy age for the Noland in this 

area. 

Rexroad (1967) studied the conodonts of the Brassfield, and 

concluded (pp. 12-14) that the Brassfield, with the Noland Member, 

is entirely within the period of Walliser’s (1964, fide Rexroad, 1967) 

Bereich I (pre-A; to B;), and specifically that it is entirely within 

the upper half of that period. Walliser’s work was based on Silurian 
conodonts in central Europe (fide Berry & Boucot, 1970, p. 35 and 

Rexroad, 1967, p. 11). Rexroad further said (p. 14) that graptolite 

work indicates that the Brassfield Formation (not including the 
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Text-figure 4.— Rose diagrams showing orientations of fossils at outcrops 
of the Brassfield Formation: Ray lengths are proportional to the number of 
readings falling in that directional segment. Patterns are based upon the data 
recorded in Table 1 but do not include the cross-bed readings from locality 5. 
The plot at locality 37 is based upon the alignment of numerous small, slender 
twiglike fragments from bryozoan zoaria on a single bedding-plane and indi- 
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Noland Member) falls within the European zones of Monograptus 
cyphus, M. gregarius, and M. convolutus (t.e., European graptolite 

Table 1. — Orientation Readings in the Brassfield. 

Locality 

2 

13 

14+ 

15 

37 

Source of data 

3 horn corals lying together in lower 
Brassfield; calices face: 

6 horn corals 3” (7.6 cm) above base 
of Brassfield; calices face: 

4 Cross-bed dips in upper Brassfield, 
above the upper chert layer (52”-64” 
or 1.3-1.6 m above chert) 

22 orthocone nautiloids together on 
bedding plane within an area of about 
1 square meter at top of Brassfield; 
apertures face: 

3 horn corals in the ferruginous zone 
near top of Brassfield; calices face: 

3 orthocone nautiloids at same level; 
apertures face: 

Horn coral, 106” (2.7 m) above base 
of Brassfield; calice faces: 

(5.8 m) 
in channel; 

Horn coral, about 19 feet 
above Brassfield base, 
calice faces: 

Numerous twiglike bryozoan  frag- 
ments on single bedding plane, in mid- 
dle Brassfield (c. 11 feet (3.4 m) 
above quarry floor); elongation: 

Orientations 

N 30° E; N; N 45° E 

N 723. E338, 80° Es N 15° 
Es N 40° Es N 13° W; 
S 80° E 

IN 802, EsNCI0- WN: 
$ 25° E 

4432 

my ge 
ie 

= 

N 40° E; N 10° E; N 30° 
W 

Ba ES Ses0eer; 

N 60° W 

N 20° W 

N 35° W—S35° E 

cates only the line along which the current appears to have moved on the sea 
floor at that point. The other readings are of conical shells (orthocone cephalo- 
pods and solitary corals) whose broad apertures empirically orient facing 
down-current. For these the bottom current direction is indicated. 
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zones 18 - 20, which include upper A; through B;). This conclusion 

is based upon correlation of Rexroad’s conodont zonation with the 

standard graptolite zonation. 

Rexroad’s dating of the Brassfield and Noland based upon 

conodonts thus produces a somewhat greater age than does the 
brachiopod work reported by Berry and Boucot. These latter 

authors, however (1970, p. 191), stated that Rexroad, in a personal 

communication in 1967, informed them that he found cellont Zone 

conodonts (C, through mid-C;) in the uppermost Waco bed (of the 

Noland Member). This reconciles better the conodont and brachio- 

pod data. 

Hurley, et al. (1960, p. 1804), using K-Ar and Rb-Sr methods 

of age-measurement on glauconite from the Brassfield Formation in 
Adams County, Ohio obtained an absolute age of 410 million years 
for the unit. 

MORPHOLOGICAL TERMS USED 

The terms used to describe coral morphology in this work are, 
with a few exceptions, based upon Hill (1935; 1956, pp. F245-F251). 

The latter is a glossary of terms used in reference to rugosans, 
tabulates, heliolitids, and scleractinians (compiled by R. C. Moore, 

D. Hill and J. W. Wells), while the earlier work deals specifically 

with rugosan morphology. Exceptions to Hill’s usages are italicized: 

Rucosa 

The word septocoel is here defined as the space between two 
adjacent major septa, extending axially to the imaginary plane con- 

necting the axial edges of these septa. Thus, the cardinal fossula (as 

seen in transverse view in the top portions of Pl. 15, fig. 18, and 
Pl. 16, fig. 1) consists of two wide septocoels on either side of the 
cardinal septum. 

Neuman (1969, p. 5) used the term septal lobe to denote an 

extension of a septum into the axial region of the corallite which is 
bent in a sharply different direction from that of the main part of 

the septum. This is most clearly shown in Plate 21, figure 1. Hill 

(1956, p. F241) used a similar term, “axial lobe”, for a different 

concept, and these should not be confused. 
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In corals where the tabularium and dissepimentarium slope 

steeply toward each other, a moat-like depression develops between 

them. Often this depression is shallowed by sub-horizontal plates, 

a large proportion of which are complete as seen in longitudinal sec- 

fons of the corallite (Pl. 21, fig. 3; Pl. 22, fig. 14; Pl. 23, fig. 1). 

These are referred to here as supplementary plates, corresponding 

to the “outer series of tabulae” of Hill (1935, text-fig. 19 and p. 

pT). 

TABULATA 

Hill (1956, pp. F251, F311) used the term “trabecula” to de- 

note the rodlike element of the septum in rugosans, and the spinose 
projections found in tabulates and heliolitids. As such blanket use 
of the term might be suggestive of homology of these features (in 

what are now regarded as three distinct groups), the more general 

term spine will be used in this work in the case of the tabulates and 

heliolitids, while Hill’s usage will be retained for the rugosans. 
In describing the halysitids, Hill and Stumm (1956, p. F469) 

used the term “microcorallite” for the subquadrate tubes located be- 
tween the larger corallites in the chains of Halysites (PI. 37, figs. 1, 

2; Pl. 32, fig.2; Pl. 41, figs. 1,2). As Etheridge (1904, p. 17) pointed 

out, other terms have been applied to these interstitial features. As 

it is not clear just what they represent, or even if they served a sin- 

gle purpose in various species, it seems best not to designate them 
as corallites, but to follow the usage of Etheridge (which he at- 

tributed to Nicholson) in calling them merely interstitial tubes. 

The term balken refers to rodlike elements that occur in the 

space between corallites of the Halysitidae, parallel to the corallite 
axes. The rods occur as two pairs, each pair at the border between 

a corallite tube and the interstitial area. Hamada (1959, pp. 282- 
284) discussed and illustrated these features, and noted their poten- 

tial as systematic tools. 

HELIOLITIDA 

In describing the heliolitids, Hill and Stumm (1956, p. F458) 

used the term “tabularium” for the large, tabulated tubes of the 

corallum, and “coenenchyme” for the tubular or vesicular matrix, 

separating the tabularia. In this work, the word corallite is substi- 



32 BuLvetin 305 

tuted for “tabularium”, a practice found to be common in the 

literature. It is felt that the term “tabularium” as used by Hill and 
Stumm suggests an integral, rugosan-like relationship between these 
tubes and the intervening matrix of tubular or vesicular material 

which has not been demonstrated. (The reference here is to the 

common occurrence of an axial tabularium and a peripheral mar- 
ginarium [which when vesicular, is referred to as a “dissepimen- 

tarium”] in single rugosan corallites. ) 

Hill stated (1956, p. F246) that “coenenchyme” refers collec- 

tively to the coenosteum (meaning “common hard-tissue”) and the 
coenosarc (meaning “common soft-tissue”). As the fossils retain 

only the hard-parts of the original organisms, the term coenosteum 

is used in this work when referring to the intervening skeletal struc- 

ture between the corallites of the heliolitids. 

MORPHOLOGICAL OBSERVATIONS 

The corals of the Brassfield Formation display several morpho- 

logical peculiarities worthy of closer attention: 

Cnidarians are often referred to as possessing radial symmetry. 

This radial symmetry is superficial. The common elongation of the 
mouth, the presence of a siphonoglyph at one end of the mouth as 

in the Octocorallia (Bayer, 1956, p. F168), and the pattern of de- 

velopment of the mesenteries in Recent representatives of this group 
all clearly point to a fundamental bilateral symmetry in the Cni- 
daria, upon which radiality has been superimposed (as in the 

Echinodermata). 

In the Rugosa, the symmetry is clearly bilateral, if a careful 
examination is made of the septal pattern. The presence of a cardinal 

fossula reinforces this bilaterality. This feature also illustrates a 
second aspect of rugosan morphology which might be called 

“directedness”’. 

The solitary Brassfield rugosans which bear distinct cardinal 
fossulae generally have smooth exteriors, and are curved, the fos- 

sula on the convex side of the corallite. This is probably related to 
the life position and feeding attitude of the animal. If the fossula 
may be presumed to mark an extension of the mouth or feeding 

apparatus, then probably the coral lay in the sediment on its convex 
side, with its oral disc oblique to, and touching the sea floor. This 
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would bring the mouth region closer to the bottom and, presumably, 
to the principal source of the organism’s food. Examples of this type 

of corallite may be seen in Plate 1, figures 1-3; Plate 2, figures 15- 

17; and Plate 3, figures 9, 10. 

In the other major types of Brassfield solitary corals, the 

scolecoid, patellate, and talon-bearing forms, the life-position ap- 

pears to have been different. The scolecoid forms (PI. 6, figs. 16, 17) 

probably lay on the sediment under low-energy conditions on their 
sides, changing position either as occasionally rolled by gentle cur- 

rents, or more likely, as a result of changes in the location of their 

center of gravity due to axial growth. In any case, this radial change 
in life-position would seem to preclude the formation of a specialized 

organ in association with a specific radial position. 

The patellate forms (PI. 4, figs. 5-7; Pl. 5, fig. 1) were generally 

broader than high, with explanate peripheries which encrusted the 
sediment surface to produce a stable structure. The oral disc was 

directed upward and was surrounded by the everted calice walls for 

an equal distance on all sides so that, again, the oral region was 
kept away from contact with the sediment surface, and no appreci- 

able fossula formed. 

The talon-bearing forms (PI. 4, figs. 8, 9; Pl. 5, figs. 2, 3, and 

6, 7) grew upward from the sediment, and were propped by lateral 

extensions of their basal portions (on the convex side when the 
corallite was curved ). Probably, the oral disc was more-or-less hori- 

zontal, parallel to the sea floor and was certainly not in contact with 

it. These forms may have depended for their food on different 
sources than did those forms with mouths closer to the bottom. 

There are three possible explanations of the relationship be- 

tween curvature and radial position of the fossula in the first of 

these four types of corallites. (1) The position of the fossula may 

have been predetermined genetically, with the result that the curva- 

ture of the corallite followed suit. (2) The curvature of the corallite 

may have been predetermined genetically, so that the fossula was 
positioned to conform with the direction of curvature. (3) Both the 
orientation of the curvature and the position of the fossula may have 
been linked by some third factor. As this is a cardinal fossula, that 

is, one associated with the cardinal septum, it seems safe to eliminate 

the second possibility, because the cardinal septum is defined be- 

fore the corallite is long enough for curvature to occur. 
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Minato (1961, text-figs. 20, 22) showed the ontogenetic stages 

of Dalmanophyllum minimum (Ryder), a solitary rugosan from 
the Silurian of Gotland. It is clear that curvature is convex on the 

cardinal side, but it is also seen that the strongest development of 

the cardinal fossula occurs at the point of greatest curvature of the 

corallite. This suggests that, while the cardinal septum surely pre- 

dates and probably determines the curvature, there may be a close 

tie between the position of curvature and the radial location of the 

fossula, both with regard to position and time. It is not yet possible 

to say which determines which. 

The radial anisotropy of rugose corals is clearly defined. There 

is, however, another sort of anisotropy that has received less atten- 

tion. This is torsion of the axis (“axial vortex” of Hill, 1935, p. 512), 

in which the septa do not take the shortest possible route (as seen 

in transverse section) to the axis of the corallite. Rather, the septa 
bend laterally in the axial region of the corallite, producing a whirl- 
pool-like appearance (e.g., Pl. 1, fig. 2; Pl. 16, fig. 1). 

This torsional phenomenon is common among the rugosan 
corals, and while it has been cited in some generic and _ specific 

descriptions, it has received little attention for its own merit. Only 
Voynovskiy-Kriger (1971) has dealt with this subject in detail. 

His paper is preliminary in nature, but shows a background of con- 

siderable investigation by its author. Dealing specifically with rugose 
corals, Voynovskiy-Kriger gives a classification of torsional patterns 

and examples of species in which they occur. While it is possible that 

some of his torsional types will prove to be variants of one another 
rather than mutually exclusive, Voynovskiy-Kriger’s classification 
seems to reflect some true, distinct patterns. He reinforces this by 
tracing the torsional patterns of his classification system from the 
Ordovician through the Carboniferous (not the Permian), show- 

ing that the various types seem to have replaced one another in a 
regular manner through time (pp. 19-21). 

He also notes that torsion can appear very early in ontogeny, 
and that torsional type can change with the different growth stages 
of a corallite (p. 21). 

Torsion appears to have some correlation with taxonomy, in 

the sense that it seems to be characteristic of certain taxa and not 

of others. The taxonomic level on which torsion is significant has not 
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yet been determined. In the Brassfield corals, torsion was found in 

the following species: 

Rhegmaphyllum daytonensis (Foerste) — Plate 15, figure 18; Plate 16, figure 12 
Dinophyllum stokesi (Milne-Edwards and Haime) — Plate 1, figure 2 
Dinophyllum hoskinsoni (Foerste) — Plate 12, figure 10; Plate 13, figure 5 
Dinophyllum semilunum, sp. nov. — Plate 14 
Schlotheimophyllum benedicti (Greene) — Plate 17, figures 2, 3, 5 
/yathactis sedentarius (Foerste) — Plate 38, figures 1, 2 

The first five species belong to the Streptelasmatidae, sug- 

gesting that torsion was fairly common in this family during the 
middle Llandovery. All three of the species of Dinophyllum found 
during this study show torsion, while only one of the three species 

of Schlotheimophyllum shows it. Voynovskiy-Kriger noted that tor- 
sion in affected genera can be absent in some species, and in affected 
species it may be absent in some individuals. He also reported its 

occurrence in colonial forms, where it may be found in some coral- 

lites and not in others. Among the 29 corallites in the type suite of 
Zaphrenthis charaxata Foerste (1906) (USNM 87178) thirteen 

specimens had clearly visible calices, and eleven of these had axial 

whorls. Of nine additional specimens collected from the Ohio Brass- 

field Formation, all with clear calices, five show axial whorls. One 

specimen (UCGM 41938; Pl. 15, fig. 17-19) shows that torsion can 

occur at certain levels and not at others. 

Voynovskiy-Kriger (p. 23) was impressed by the great pre- 
dominance of the counterclockwise torsional direction in rugose 

corals (1.e., looking down upon the calice floor from the distal end 

of the corallite, the axis has the appearance of a whirlpool rotating 
in a counterclockwise direction). All torsion in Brassfield corals is 

counterclockwise. Voynovskiy-Kriger cited only a few examples in 

which accounts in the literature seemed to indicate clockwise torsion 

(p. 22-23). Laub (1978), in a summary of Voynovskiy-Kriger’s 

paper and his own findings, showed that these instances of supposed 
clockwise torsion were either questionable, or, in the case of Romin- 

ger’s (1876) plates, definitely the result of printing error reversals. 
Ivanovskiy (1960) described a new species, Dinophyllum brevisepta- 

tum, and his figure shows the torsional direction of the corallite axis 
as clockwise (see discussion of Dinophyllum stokesi). I feel it likely 

that this figure will prove to have been reversed, or else that the 

original thin-section was made by mounting the sliced specimen 
upside-down, both of which are common errors and result in re- 
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versal of true torsional direction. If this is so, then it is possible that 
torsion in the Rugosa is universally counterclockwise. 

It would be of interest to detect axial torsion among living 

corals, as then its significance might be determined through experi- 

ments with the living animal. An examination of the many figures 
provided by Wells (1956) turned up no clear cases of axial torsion 
in scleractinian corals. 

This torsional phenomenon, geometrically, allows lengthening 
of the septa without an accompanying increase in corallite diameter. 

One might guess, then, that this is one mechanism by which the 

corallite could increase its surface area (or the absorptive area of its 

coelenteron) without an accompanying volume increase. 

DISTRIBUTION OF CORALS 
IN THE BRASSFIELD FORMATION 

The 54 species described here (29 rugosans, 19 tabulates, 6 

heliolitids — see Table 2) represent the most prominent elements 

of the Brassfield coral fauna. More have been found but not yet 

analyzed, and many others doubtless await discovery. 

The Brassfield Fm. dates from the mid-Llandovery, just before 
the abundant and diversified worldwide coral faunas characteristic 

of the later Silurian had developed, according to current views. 

Taken in the light of this historical context, the respectability of 

this fauna is substantiated in comparing it with described coral 

faunas from the classic rock units of the later Silurian. Stumm (1964, 

p- 10) reported 67 species of corals from the Louisville Limestone 
(Late Wenlock and Early Ludlow) at the Falls of the Ohio near 

Louisville, Kentucky. Amsden (1949) described a coral fauna of 41 

species from the Brownsport Formation (Ludlovian) of western 
Tennessee. 

GEOGRAPHIC DisTRIBUTION 

The Brassfield Formation on the west side of the Cincinnati 

Arch is generally thin, with low coral diversity and abundance. 

Some exceptions are encountered, as at localities 30 (Seatonville, 

Kentucky) and 17 (near Bunker Hill, Indiana, which may not 

be Brassfield). Apparently, the combination of true primary shoal- 
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ling in the vicinity of Ripley Island (see discussion under “Brass- 
field Lithosome’”’), and erosion during uplift of the Cincinnati Arch 

cloud the stratigraphic and geographic patterns of coral distribution 

in this area. Nonetheless, the species here are those found elsewhere 

in the unit, as shown in Table 3. 

Table 2.—List of rugosan, tabulate, and heliolitid coral species in the 
Brassfield Formation of the Cincinnati Arch region. 

RUGOSANS 

Family Streptelasmatidae 
Streptelasma scoleciforme, sp. nov. 
Dinophyllum stokesi (Milne-Edwards & Haime), 1851 
Dinophyllum hoskinsoni (Foerste), 1890 
Dinophyllum semilunum, sp. nov. 
Dalmanophyllum linguliferum (Foerste), 1906 
Dalmanophyllum (?) obliquior (Foerste), 1890 
Rhegmaphyllum daytonensis (Foerste), 1890 
Schlotheimophyllum patellatum (Schlotheim), 1820 
Schlotheimophyllum benedicti (Greene), 1900 
Schlotheimophyllum ipomaea (Davis), 1887 

Family Paliphyllidae 
Paliphyllum primarium Soshkina, 1955 
Paliphyllum suecicum Neuman, 1968 brassfieldense, subsp. nov. 
Paliphyllum regulare, sp. nov. 
Cyathactis typus Soshkina, 1955 
Cyathactis sedentarius (Foerste), 1906 
Protocyathactis cf. P. cybaeus Ivanovskiy, 1961 

Family Tryplasmatidae 
Tryplasma radicula (Rominger), 1876 
Tryplasma cylindrica (Wedekind), 1927 
Tryplasma sp. 

Family Calostylidae 
Calostylis spongiosa Foerste, 1906 
Calostylis lindstroemi Nicholson & Etheridge, 1878 

Family Chonophyllidae 
Strombodes socialis (Soshkina), 1955 

Family Arachnophyllidae 
Arachnophyllum mamillare (Owen), 1844 
Arachnophyllum granulosum Foerste, 1906 
Petrozium pelagicum (Billings), 1862 
Craterophyllum (?) solitarium (Foerste), 1906 

Family Halliidae 
Pycnactis tenuiseptatus, sp. nov. 

Schizophaulactis densiseptatus (Foerste), 1906 

Family Cystiphyllidae 
Cystiphyllum spinulosum Foerste, 1906 
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(Table 2 continued) 

TABULATES 

Family Favositidae 
Favosites favosus (Goldfuss), 1826 
Favosites discoideus (Roemer), 1860 
Favosites hisingeri Milne-Edwards & Haime, 1851 
Favosites sp. A 
Favosites densitabulatus, sp. nov. 
Paleofavosites prolificus (Billings), 1865b 

Family Halysitidae 
Halysites catenularius (Linnaeus), 1767 
Halysites nitidus Lambe, 1899 
Halysites (?) meandrinus (Troost), 1840? 
Catenipora gotlandica (Yabe), 1915 
Catenipora favositomima, sp. nov. 

Family Moniloporidae 
Cladochonus sp. A 
Cladochonus sp. B 
Cladochonus (?) sp. C 

Family Syringoporidae 
Syringopora (?) reteformis Billings, 1858 

Family Syringolitidae 
Syringolites vesiculosus, sp. nov. 

Family Alveolitidae 
Alveolites labrosus (Milne-Edwards & Haime), 1851 
Alveolites labechit Milne-Edwards & Haime, 1851 

Family Pachyporidae 
Striatopora flexuosa Hall, 1851 

HELIOLITIDS 

Family Proporidae 
Propora conferta Milne-Edwards & Haime, 1851 
Propora exigua (Billings), 1865b 
Propora eminula (Foerste), 1906 

Family Heliolitidae 
Heliolites spongodes Lindstrom, 1899 
Heliolites spongtosus Foerste, 1906 

Family Palaeoporitidae 
Palaeoporites sp. 

On the eastern side of the Arch, the Ohio River provides a con- 

venient line of reference. Twenty species were found only north of 
the River, while 24 were observed only south of this latitude. Only 
10 species were identified, either definitely or questionably, from 
both north and south of the River (Table 4). 

Remarkable changes in species diversity and abundance occur 
along this north-south transect. North of the Ohio River, especially 

in the vicinity of Dayton, Ohio, there are many localities with rich 
coral assemblages (especially 14, 55, 15, 7, 7a, 13, 37, 11 — see Text- 



Table 3.— Occurrence of coral! species in the Brassfield Formation at the 
localities visited. A dot indicates that the species was collected and identified 
from that locality by the author during this study. An F indicates that Foerste 
reported the species from that locality, but that it was not collected by the 
author. A ? indicates that the identification by the author of that species from 
that locality is questionable. 

Streptelasma scoleciforme 
Dinophyllum stokesi 
D. hoskinsoni 
D. semilunum 
Dalmanophyllum linguliferum 
D. (2?) obliquior 
Rhegmaphyllum daytonensis 
Schlotheimophyllum patellatum 
S. benedictt 
S. ipomaea 
Paliphyllum primarium 
P. suectcum brassfieldense 
P. regulare 
Cyathactis typus 
C. sedentarius 
Protocyathactis cf. P. cybaeus 
Tryplasma radicula 
T. cylindrica 
Tryplasma sp. 
Calostylis spongiosa 
C. lindstroemi 
Strombodes socialts 
Arachnophyllum mamillare 
A. granulosum 
Petrozium pelagicum 
Craterophyllum (?) solitarium 
Pycnactis tenuiseptatus 
Schizophaulactis densiseptatus 
Cystiphyllum spinulosum 
Favosites favosus 
F. discotdeus 
F. hisingeri 
F. densitabulatus 
Favosites sp. A 
Palcofavosites prolificus 
Halysites catenularius 
H. nitidus 
H. (?) meandrinus? 
Catenipora gotlandica 
C. favositomima 
Cladochonus sp. A 
Cladochonus sp. B 
Cladochonus (?) sp. C 
Syringopora (?) reteformis 
Syringolites vesiculosus 
Alveolites labrosus 
A. labechti 
Striatopora flexuosa 
Propora conferta 
P. exigua 
P. eminula 
Heliolites spongodes 
H. spongiosus 
Palacoporites sp. 
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fig. 5). Scattered among these localities are others with lower 

diversities. 

From just north of the Ohio River and southward to roughly 

the latitude of Richmond, Kentucky, is a chain of localities which 

contains a monotonous fauna of low diversity. The only species 

likely to be found is the solitary rugosan, Rhegmaphyllum dayton- 
ensis (Foerste) though this species may be extremely abundant at 

some of these localities. R. daytonensis is the most cosmopolitan 

Brassfield coral species (see Text-fig. 5E). 

South of this chain of localities is a small area containing sites 

of almost totally barren Brassfield. In these the top of the sections 

bears a coral fauna of even greater diversity than that encountered 

in the north. As in the north, these sites are surrounded by localities 

with relatively low coral abundance and diversity. 

Much additional work is necessary for an understanding of the 
distribution of Brassfield corals and the environments in which they 

lived. A plausible model for the Brassfield Sea and its history can 

be obtained by analyzing the association of corals with sediment 

types and by using a possible modern environmental homologue 
such as Rodriguez Bank in the Florida Keys (see “the Brassfield 
Lithosome” and below). 

CorAL-SEDIMENT ASSOCIATIONS 

Table 5 shows the distribution of corals with respect to general 
type of sediment. All sediment types contain rugosans, tabulates, 
and heliolitids in roughly comparable proportions. 

The fine-grained dolomite contains the most diverse assemblage, 
with twenty-nine species found only in this rocktype. Seventeen 
species occur only in the coarse-grained limestone. Four species occur 
in both the dolomite and limestone. Four species are restricted to 

the clay. 
The distributions of corals with respect to sediment type (Table 

5) and geography (Table 4) are closely correlated. The species that 

are characteristic of the southern area are there because of the 
dominance of fine-grained dolomite, while the northern species are 

apparently controlled by the restriction of coarse-grained limestone 
largely to that area. The corals possibly are not responding to the 
sediments themselves, but rather to the environments they repre- 
sent. 
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Table 4.— Occurrence of Brassfield coral species. Headings refer to distri- 
bution with respect to the Ohio River, in the Cincinnati Arch Region. 

NORTH ONLY SOUTH ONLY 

Dinophyllum semilunum Streptelasma scoleciforme 
Dalmanophyllum (?) obliquior Dinophyllum stokesi 
Schlotheimophyllum patellatum Dalmanophyllum linguliferum 
S. benedicti Cyathactis typus 
S. ipomaea C. sedentarius 
Paliphyllum primarium Protocyathactis cf. P. cybaeus 
P. suecicum Tryplasma radicula 
P. regulare T. cylindrica 
Strombodes soctalis Tryplasma sp. 
Petrozium pelagicum Calostylis spongiosa 
Halysites catenularius Arachnophyllum mamillare 
Catenipora gotlandica A. granulosum 
C. favositomima Craterophyllum (?) solitarium 
Cladochonus sp. B Pycnactis tenuiseptatus 
Cladochonus (?) sp. C Schizophaulactis densiseptatus 
Alveolites labechit Cystiphyllum spinulosum 
Striatopora flexuosa Favosites sp. A 
Propora conferta Halysites (2?) meandrinus? 
P. exigua Cladochonus sp. A 
Palacoporites sp. Syringolites vesiculosus 

Alveolites labrosus 
Propora eminula 

NORTH & SOUTH Heliolites spongodes 
H. spongiosus 

Dinophyllum hoskinsont 
Rhegmaphyllum daytonensis 
Calostylis lindstroemi (occurrence questionable) 
Favosites favosus 
F. discoideus 
F. hisingeri 
F. densitabulatus 
Paleofavosites prolificus 
Halysites nitidus 
Syringopora (?) reteformis 

Text-figure 5.— Number of coral species at each locality in the Brassfield 
Formation: 

A. Rugosan, tabulate and heliolitid corals; dot size is proportional to num- 
ber of species found. In compiling this map, reliable data from Foerste’s 
work were used. Several species questionably identified in the field were 
included where it was probable that they represented a species other than 
those already identified from the locality. 

. Rugose corals 

. Tabulate corals 

. Heliolitid corals 

. Distribution of the solitary rugose coral Rhegmaphyllum daytonensis 
(Foerste, 1890) [larger dots]. R. daytonensis is the most widely-occurring 
coral species in the Brassfield in the Cincinnati Arch Region. 
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Text-figure 5A.— Number of rugosan, tabulate and heliolitid coral species 
at each locality in the Brassfield Formation. Dot size is proportional to number 
of species found. 



Text-figure 5B. — Number of rugose coral species at each locality in the 
fassfield Formation. Text-figure 5C.— Number of tabulate coral species at each locality in the Text-figure 5D, — Number of heliolitid coral species at each locality in the 

Brassfield Formation. Brassfield Formation, 
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Table 5.— Categorization of the Brassfield coral species with regard to 
the type of sediment with which they 
or dolomite that also occur in clay. 

DOLOMITE ONLY 

Streptelasma scoleciforme 
Dinophyllum stokesi 
Dalmanophyllum linguliferum 
Paliphyllum primarium 
Cyathactis typus 
C. sedentarius 
Protocyathactis cf. P. cybacus 
Tryplasma radicula 
T. cylindrica 
Tryplasma sp. 
Calostylis spongiosa 
C. lindstroemi 
Arachnophyllum mamillare 
A. granulosum 
Craterophyllum (?) solttarium 
Pycnactis tenuiseptatus 
Schizophaulactis densiseptatus 
Cystiphyllum spinulosum 
Favosites favosus 
Favosites densitabulatus 
Favosites sp. A 
Halysites (?) meandrinus? 
Cladochonus sp. A 
Cladochonus sp. B 
Syringolites vesiculosus 
Alveolites labrosus 
Propora eminula 
Heliolites spongodes 
H. spongiosus 

are associated. * = species in limestone 

LIMESTONE ONLY 

Dalmanophyllum (2?) obliquior 
Schlotheimophyllum patellatum 
S. ipomaea 

*Paliphyllum suecicum brassfieldense 
*P. regulare 
*Strombodes soctalis 
*Petrozium pelagicum 
*PFavosites discoideus 
*Paleofavosites prolificus 
Halysites catenularius 
H. nitidus 

*Catenipora gotlandica 
C. favositomima 

*Striatopora flexuosa 
*Propora conferta 
P. exigua 
Palacoporites sp. 

CLAY: ONLY 

Dinophyllum semilunum 
Schlotheimophyllum benedicti 
Cladochonus (?) sp. C 
Alveolites labechi 

DOLOMITE & LIMESTONE 

Dinophyllum hoskinsont 
Rhegmaphyllum daytonensis 

*Favosites hisingert 
Syringopora (?) reteformis 

As with Rodriguez Bank, the fine-grained dolomite of most of 

the Brassfield is thought to have been the product of a restricted, 
near-shore environment, similar to Florida Bay today. Possibly 
these dolomites originally were lime-muds (micrites) and were sub- 
sequently dolomitized, but no definite pronouncements are war- 

ranted by available information. As the Brassfield Sea transgressed 
in a northerly direction, this facies supported a small number of 

coral species, virtually all of them solitary rugosans, few of which 
are identified and described in this study. They generally appear to 
be streptelasmatids, corals whose lack of a dissepimentarium makes 
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them more akin to the Ordovician forms than to those of the later 

Silurian. 

In places, as the water deepened during transgression and more 
open-marine conditions prevailed, the resulting improved circulation 
supported an increased benthic population, including bryozoans, 

corals, and pelmatozoan echinoderms. The skeletons of these or- 

ganisms accumulated into “shell piles” similar to those at Rodriguez 

Key. 

Clay found its way into the environment, and was sometimes 

stabilized, perhaps by cystoid roots and algae, into mounds such as 

those seen at locality 7 near Fairborn, Ohio (Kissling, 1973, p. 49; 

personal communication, 1974). The sources of this clay are uncer- 

tain but may have been the Richmondian shales to the north and 
west. 

In these “banks” or “shell piles”, coral life was abundant. Lime- 

stone bedding planes are covered with Favosites discoideus (Roe- 

mer), Paleofavosittes prolificus (Billings), and other, less-abundant 

species. Here colonial forms dominated the fauna. Few if any seem to 
have cemented themselves to firm substrates (except presumably 
to shell fragments in the earliest stages of skeletal development), so 

that they were subject to transport by strong currents. Most of the 
massive forms maintained a low physical profile, offering a small 
cross-sectional area to the currents. Kissling (1973) described this 

lack of firm attachment, and even current-inspired vagrancy, in the 
case of F. discoideus (which he refers to as F. favosus) at Fairborn, 

Ohio and has compared its probable mode of life with that of the 

modern scleractinian coral, Siderastrea radians (Pallas) in the 

Florida Keys. 
The remarkable “clay-coral” bed lies in the midst of these sup- 

posed “bank” sediments at locality 7a (Fairborn). It consists mostly 
of large colonial corals, a great proportion of them overturned and 

showing signs of considerable wear. These corals (Paleofavosites 

prolificus (Billings), Catenipora gotlandica (Yabe), Propora con- 

ferta Milne-Edwards and Haime, Strombodes socialis (Soshkina), 

Favosites discoideus (Roemer), and the solitary rugosans Paliphyl- 

lum suecicum Neuman brassfieldense, subsp. nov., and Dinophyllum 

semilunum, sp. nov.) lie in a matrix of clay and are stacked one 

above the other. The entire bed extends laterally for some 60 meters, 

and is about 0.6 meter in maximum thickness. In outcrop it is lens- 
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shaped. The possibility that this bed represents a storm beach of 

corals swept from the bottom and piled into a wave-resistant struc- 

ture comparable to the French Dry Rocks off of Tavernier Key, 

Florida Keys, has been discussed under “Geography of the Brass- 

field Sea”. 

The clay beds of the northern localities do not always contain 

such large and abundant coral specimens as are found in the clay- 

coral bed of locality 7a, but they do contain a much more concen- 

trated assemblage of corals (especially at localities 15 and 55) than 

do the adjacent and surrounding limestones. 

As shown in Table 5, ten of the fourteen species found in the 

clay are also found in the limestone. Only four of the species from 

the clay have yet to be found in another facies. Considering the 

evidence of transport and wear associated with the clay deposits at 

locality 7a (and at locality 15, in the form of scour channels) it 

seems likely that all or most of the corals found in the clay beds of 

the upper Brassfield were derived from the limestone facies. 

In the southern region, especially at localities 1 (Panola), 46 

(College Hill) and 53-53a (Irvine region), the top of the Brass- 

field (Noland Member) contains abundant shell material in dolo- 

mite (Pl. 6, fig. 1). Here is found the greatest diversity of coral 

species of the entire Arch, all in the uppermost few inches of the 

outcrops. A low-energy environment is suggested by several factors: 

Delicate fenestrate bryozoans are abundant; many of the solitary 
rugosans (e.g., Tryplasma cylindrica (Wedekind) and Streptelasma 

scoleciforme, sp. nov.) are scolecoid and must have lain free on 

their sides; several species (e.g., Calostylis lindstroemi Nicholson and 

Etheridge and Protocyathactis cf. P. cybaeus Ivanovskiy had small 

talons at their proximal extremities for attachment, which probably 

would not have supported them in rough water. (One specimen of 
C. lindstroem, Pl. 6, figs. 16, 17, has a tiny talon, but the corallite 

is so long and scolecoid that it must have been attached only 

in its early stages. ) 

The Noland Member of the southern Brassfield is regarded as 

about coeval with the northern Brassfield in the vicinity of Dayton 

(see “Age of the Brassfield”). So, the diverse southern fauna would 

about correspond in age with that of the north. In support of this 
contention, some elements of the southern fauna were found near the 
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top of the Brassfield in the north. Specifically, a single slab (UCGM 
41859) from the upper Brassfield at locality 13 (Todd Fork near 

Wilmington, Ohio) contains Favosites favosus and Calostylis lind- 
stroemt. This suggests some interfingering of the restricted, quiet 
environment inhabited by these species with the more open-marine 

environment of the northern fauna. It is uncertain why this southern 

fauna of the dolomites did not appear in the earlier transgressive 

sequence in the south though it may be due in part to its not yet 
having evolved. 

THE.ANCESTRY, GEOGRAPHICJEXTENT 
AND FATE OF THE BRASSFIELD CORAL FAUNA 

Knowledge of the major species components of the Brassfield 
coral fauna leads to consideration of the following questions: 

1) Where did the corals come from? Did this fauna have a 

single ancestral homeland, or did its components immigrate from 

a number of places? How many Brassfield coral species existed prior 

to Brassfield deposition? 

2) Over what area did the Brassfield coral fauna extend as 

a recognizable entity? 

3) What became of these corals after the termination of Brass- 

field deposition in the Cincinnati Arch region? 

In quest of answers to these questions, an extensive literature 

search was made of described Late Ordovician through Wenlockian 
(and some Ludlovian) corals of the world. About two hundred refer- 

ences were consulted, covering as many regions of the world as pos- 
sible (Text-fig. 6; Table 6). All references used consisted of descrip- 

tions and figures (or, in the absence of figures, of descriptions suf- 

ficiently detailed to permit reasonable confidence of identification). 

Where possible, the specimens themselves were examined, though 

these represent a minority. In no instance was a faunal list, or the 

mere mention of an occurrence used as data in this compilation. 

Works by Berry and Boucot (1970, 1972), Hamada (1958), 

Gignoux (1950) and Manten (1971) made it possible to define the 

ages of almost all occurrences sufficiently to give meaningful in- 

formation on the history of these species before, during, and after 

Brassfield deposition (Tables 7, 8). The results were presented in 
an earlier paper (Laub, 1975) with geographic distributions of the 
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species plotted on a map published by Briden et al., (1973). In the 

present paper, maps supported by more recent studies of Ziegler, 

Hansen et al., (1977) and Ziegler, Scotese et al., (1977) are used. 

The former reference provides an Early Silurian (Llandovery) 

geography in the form of a “squashed” Mercator projection, used 

in Text-figs. 6-8. The latter reference provides a Middle Silurian 

(Wenlock) geography in the form of a true Mercator projection 
used in Text-fig. 9. Ziegler (personal communication, 1978) cautions 
that the position of China on both maps, in the absence of paleo- 

magnetic data, is conjectural. 

Calculations using paleomagnetic data from Hicken et al. 

(1972), done with the kind help of Dr. Kees deJong, gave a latitude 

of 27°S for the Cincinnati area during the Llandovery. This is in 

good agreement with the maps of Ziegler and his colleagues. 
Pre-Brassfield distribution (Text-fig. 7). — Eight of the species ap- 

pear to have existed prior to Brassfield time. Three more question- 

ably predate the Brassfield. A twelfth species, belonging to the genus 

Protocyathactis Ivanovskiy, has not itself been reported in pre- 

Brassfield beds, but a similar, and possibly ancestral species, P. 

cybaeus Ivanovskiy, has. Of this total of 12 species, 8 arose in the 

Late Ordovician, while the remainder first appeared in the early 

Llandovery. 
No single region appears to have been the homeland of these 

earliest Brassfield species, as they are found in North America, 

Europe, Asia, and possibly South America, with the Canadian mari- 

time provinces and the Baltic area containing the greatest numbers. 

None of the rugose species have been found in the pre-Brass- 
field rocks of North America. They occur in the Baltic area, the 

Siberian Platform, and possibly in Venezuela. On the other hand, 

except for occurrences in the Baltic region, the tabulates and helio- 

litids that later helped populate the Brassfield Sea are found only 
on the North American continent. 

Distribution during Brassfield tume (Text-fig. 8). — The current 

data indicate that about 42 of the 54 Brassfield coral species ap- 
peared first during Brassfield time. The fauna seems to have been 
restricted geographically, with only 8 species (2 of them question- 

ably) occurring elsewhere during this time. These are found in the 
northern Great Lakes area, Manitoba, the Canadian maritime 
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Table 6.— References used in analysis of the world-wide distribution of 
the Brassfield coral species before, during, and after the time represented by 
the Brassfield Formation in the Cincinnati Arch region. 

NORTH AMERICA 

Western Tennessee: Amsden (1949), Roemer (1860) — Sil. 
Northern Great Lakes: Bolton and Copeland (1972) — Sil.; Rominger (1876) 

— Sil.; Hume (1925) — Sil.; Bolton (1957, 1966, 1968) — Sil.; Stumm 
(1963) — Ord.; Williams (1919) — Sil.; Sinclair (1955) — Ord. 

Eastern Great Basin: Budge (1972) — Ord., Sil. 
Southwest U.S.: Flower (1961), Hill (1959b) — Ord. 
Northwest Ohio: Floyd, et al. (1972) — Sil. 
Ohio, Indiana, Kentucky: [this study] — Sil.; Stumm (1964) — Sil.; Davis 

(1887) — Sil.; Kissling (1970, 1973) — Sil. 
Canadian Maritimes: Northrop (1939) — Sil.; Twenhofel (1928) — Sil.; Shrock 

and Twenhofel (1939) — Sil.; Bolton (1972) — Ord. & Sil. 
Canadian Cordillera: Norford (1962a, b) — Ord., Sil.; Wilson (1926) — Ord. 
Maine, Quebec: Oliver (1962a, b) — Sil.; Stumm (1962) 
Towa: Philcox (1970) — Sil. 
Illinois & Missouri: Savage (1913) — Sil. 
Oklahoma: Sutherland (1965) — Sil. 
Manitoba: Okulitch (1943), Nelson (1963), Sinclair (1955) — Ord. 
Canadian Arctic: Teichert (1937) — Ord., Sil.; Cox (1937) — Ord. 
Greenland: Troedsson (1928) — Ord., Sil. 
New York State: Hall (1847) — Ord.; Hall (1852) — Sil.; Oliver (1963) — 

Sil. 

SOUTH AMERICA 

Mérida Andes, Venezuela: Scrutton (1971)) — Sil. 

EUROPE 

Gotland: Tripp (1933) — Ord., Sil.; Lindstr6m (1868, 1882a, 1896) — Sil. 
(possibly some Ord.) ; Jones (in part; 1936) — Sil. 

Ireland: Kal’o and Klaamann (1965) — Ord. 
Norway: Spjeldnaes (1961, 1964) — Ord.; Stasinska (1967) — Ord., Sil.; Kiar 

(1899) — Sil.; Scheffen (1933) — Sil.; Klaamann (1971) — Sil.?. 
Sweden: Thorslund (1948) — Sil.; Stasinska (1967) — Ord., Sil.; Hisinger 

(1837-1841) ; Neuman (1968) — Ord. 
Czechoslovakia: Prantl] (1940) — Sil.; Pocta (1902) — Sil.; Prantl (1957) — 

Sil.; Galle (1968, 1973) — Sil. 
Podolia: Bulvanker (1952) — Sil.; Rézkowska (1946) — Sil.; Sytova (1968) 

— Sil. 
Girvan, Scotland: Nicholson and Etheridge (1878-1880) — Ord., Sil.; Wang 

(1948) — Ord., Sil. 
Leningrad region: Cherkesov (1936) — Sil. 
Germany: Weissermel (1894) — Sil. 
Eastern Alps: Fligel (1956) 
Estonia: Klaamann (1959, 1961a) — Sil.; Klaamann (1961b) — Ord.; Klaa- 

mann (1964) — Ord., Sil.; Kal’o (1956a, 1958a, 1961) — Ord.; Kal’o 
(1957, 1958b) — Ord., Sil. 

England: Smith (1930a) — Sil.; Tomes (1887) — Sil.?; Alexander (1947) — 
Sil.; Colter (1956) — Sil.; Butler (1937) — Sil.; Jones (1936) — Sil.; 
Lonsdale (1839) -— Sil.; Milne-Edwards & Haime (1850-1854) — Sil.; 
Sutton (1966) — Sil. 

Miscellaneous Europe: Lindstrém (1882b) — Russia; Neuman (1969) — Ord. 
of Scandinavia; Stasinska (1967) northern Europe; Dybowski (1873, 
1874) — Baltic region; Milne-Edwards & Haime (1851) 
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AFRICA 

Kenya coast: Gregory (1938) — age uncertain 

ASIA 

Kazakhstan: Poltavtseva (1965) — Sil.; Sharkova (1964) — Sil.; Sultan- 
bekova (1971) — Ord. 

Lushan, Kueichow: Chen (1959) — Sil.; Tsin (1956) — Sil. 
Northwest Korea: Shimizu, et al. (1934) — Sil. 
Yunnan: Wang (1944, 1947) — Sil.; Grabau (1926) — Sil.; Fontaine (1964) 
Inner Mongolia: Wu (1958) — Sil. 
Kansu: Yu (1956) — Sil.; Chi (1935) — possibly Devonian 
Afghanistan: Desparmet (1969) — Sil.; Lafuste and Desparmet (1970) — Sil. 
East Iran: Fligel and Saleh (1970) — Sil.; Fligel (1962) — Sil.; Saleh (1969) 

— Sil. 
Himalayas: Sahni and Gupta (1968) — Sil.; Ccwper-Reed (1912) — Ord. & 

Sil. 
Malaysia: Thomas (1963) — Sil.; Thomas and Scrutton (1969) — Sil. 
Choltagh: Regnell (1941, 1961) — Sil. 
Tuvan and Mongolian SSR: Chernyshev (1937b) — Sil. 
Taimyr region, Norilsk: Chernyshev (1941a, 1941b) — Sil.; Ivanovskiy (1963) 

— Ord., Sil.; Zhizhina (1968) — Sil.; Zhizhina and Smirnova (1957) — 
Sil. 

Uzbekstan: Dzyubo (1971) — Sil.; Lavrusevich (1971a) — Ord.; Lavrusevich 
(1971b) — Sil. 

Siberian Platform (primarily the basins of the Podkamennaya Tunguska, and 
the Sukhaya Tunguska Rivers): Iskyul (1957) — Sil.; Ivanovskiy (1959a, 
1960, 1962) — Sil.; Ivanovskiy (1961) — Ord.; Ivanovskiy (1959b, 1963) 
— Ord., Sil.; Soshkina (1955) — Ord., Sil. 

Chukchee Penin., Kolyma River Basin: Kiryushina, et al. (1939) — Sil.; Preo- 
brazhenskiy (1964, 1968) — Ord.; Rukhin (1938) — Sil. 

Sayan region, Siberia: Naumenko (1970) — Sil. 
Novaya Zemlya and region to south: Zhizhina (1969) — Ord.; Chernyshev 

(1938a) — Sil. 
Salair Mts. and Gornogo Altay: Dzyubo (1960, 1962) — Ord.; Zheltonogova 

(1965) — Sil.; Cherepnina (1962) — Ord.; Cherepnina (1965) — Sil. 
Tadzhikstan: Leleshus (1972) — Sil.; Lavrusevich (1965) — Sil. 
Miscellaneous Asia: Orlov (1930) — Sil. of Ferghana; Yu (1960) — Ord. of 

China; Chernyshev (1938b) — U. Sil. of Letney River Basin 

OCEANIA 

New South Wales, Australia: Hill (1957) — Ord.; Hill (1940, 1954) — Sil; 
Ross (1961) — Sil.; Webby (1971) — Ord.; Strusz (1961) — U. Ord., or 
L. Sil.; Webby and Semeniuk (1969) — Ord.; Webby (1972) — Ord: 
Jones (1944) 

Tasmania: Hill (1955) — Ord.; Hill (1942) — U. Ord.?, Sil.; Hill and Ed- 
wards (1941) — Ord. 

Japan: Sugiyama (1940) — Sil.; Hamada (1956) — Sil.; Hamada (1958) -- 
Ord., Sil. 

New Guinea: Musper (1938) — Sil.? 
Miscellaneous Oceania: Etheridge (1904, 1907) — Australia; Jones (1937) — 

Australian Favosites; Jones and Hill (1940) — Australian heliolitids 

OTHER PERTINENT REFERENCES 

Lindstré6m (1899) — heliolitids of world 
Tesakov (1965) Silurian corals of USSR 
Ivanovskiy (1969) — U. Ord. to Dev., world-wide (Tryplasmatidae and 

Cyathophylloididae) 
Yabe (1915) — Halysitidae, world-wide 
Jones (1936) — Favosites of various regions 
Hill and Jell (1970) — tabulates of various regions 
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provinces, and the Baltic area. Of these, the fauna of the Mari- 
times shows the greatest similarity to the Brassfield fauna. 
Post-Brassfield distribution (Text-fig. 9). — At least 26, and pos- 

sibly as many as 31 coral species survived the end of Brassfield 

deposition in the Cincinnati Arch region. These went on to popu- 
late a large portion of the epicontinental seas in later Silurian time, 

uniting with other species to form the well-known post-Brassfield 

coral faunas of Gotland, Britain, Bohemia, the Siberian Platform, the 

Far East, and eastern North America. 

Several species reappeared in the general vicinity of what had 

been the Brassfield Sea. When the Louisville Limestone (Late Wen- 

lockian and Early Ludlovian) was being deposited at Louisville, 

Kentucky, 7 or 8 Brassfield species were present: Schlothermophyl- 

lum benedicti (Greene), S. ipomaea (Davis), Halysites nitidus 

Lambe, Arachnophyllum mamillare (Owen), Heliolites spongodes 

Lindstrém, Favosites discoideus (Roemer), F. hisingeri Milne-Ed- 

wards and Haime, and possibly Dalmanophyllum lngultferum 

(Foerste). Later, in the Early Ludlovian, the Brownsport Forma- 

tion of western Tennessee was deposited in a sea inhabited by Favo- 

sites discoideus, Favosites sp. A, Halysites meandrinus (Troost), 

and possibly Tryplasma radicula (Rominger). 

Current knowledge of the Ordovician and Silurian corals of 

western North America and South America is limited (though 
recent advances have been made in the former area). The presence 

of Brassfield coral species in the former, and possibly in the latter 

area marks them as promising regions for future investigations into 

the history of the fauna. 

SYSTEMATIC PALEONTOLOGY 

In this section the synonymies, besides serving their traditivnal 

purpose of summarizing the history of taxonomic names, also repre- 
sent programs to the discussion section for each taxon. Thus, the 

prefix “Cf.” in a synonymy indicates that the taxon in question will 
be compared with the taxon bearing this prefix. 

Just before each species diagnosis is an indication of the “num- 
ber of specimens examined”. This is to give an idea of the quantity 

of material that I personally studied prior to composing a descrip- 
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Table 8.—Brassfield coral species arranged geographically and chrono- 
logically: The middle column consists of occurrences in strata coeval with the 
Brassfield Formation (mid-Llandovery) but outside the Cincinnati Arch 
Region. 
*— questionable occurrence. 
+This form may be ancestral to P. cf. P. cybaeus from the Brassfield. 

COEVAL WITH 
PRE-BRASSFIELD BRASSFIELD POST-BRASSFIELD 

(EASTERN UNITED STATES) 

P. conferta A. mamillare 
Cladochonus (?) sp. C C. spongiosa 

*4. labechit S. benedicti 
S. ipomaea 

*D. linguliferum 
*T. radicula 
H,. nitidus 

*H. (?) meandrinus ? 
F. discoideus 
F. hisingeri 
Favosites sp. A 
A. labrosus 
S. flexuosa 
H. spongodes 

(NoRTHERN GREAT LAKEs) 

. radicula 

. mamillare 
. stokesi 
favosus 
hisingert 

. prolificus 
. labrosus 
. labechii 

S. (?) reteformis 
*P. eminula 

P. conferta S. socialis 
P. prolificus *F. favosus 

* & RUS AORN 

(CANADIAN MARITIMES) 

P. conferta P. pelagicum A. mamillare 
P. exigua *F. favosus D. stokesi 
P. prolificus F. discoideus *F. favosus 
F. discoideus F. hisingeri F. discoideus 

P. prolificus F. hisingeri 
P. conferta P. prolificus 

H, nitidus 
A. labechii 
S. flexuosa 
P. conferta 
P. exigua 

*P. eminula 
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P. conferta 
C. gotlandica 
P. suecicum 

*D. linguliferum 

P. primarium 
P. cybaeust 

P. conferta 
(NE Canadian Aretic) 
P. prolificus 
(Manitoba) 

*R. daytonensis 
(Venezuela) 
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(Table 8 continued) 

(BALTIC) 

P. pelagicum 
*R. daytonensis 

(BRITAIN) 

T. cylindrica 
. patellatum 
. daytonensis 
. discoideus 
. hisingeri 
. prolificus 

. catenularius 
gotlandica 
exigua 

. Spongodes 

. spongiosus SRY Sy Oo *® 

S. benedicti 
C. lindstroemi 

*D. linguliferum 
F. discoideus 
F. hisingeri 
A. labrosus 
A. labechii 

(SIBERIAN PLATFORM) 

S. socialis 
C. typus 

(SW SrperiA & IRAN) 

(Far East) 

S. patellatum 
S. socialis 
H. catenularius 
C. gotlandica 

P. prolificus 

(Japan) 
Hi. catenularius 

(Japan) 
P. conferta 

(Japan) 
H. spongodes 
(Kansu Proy., China) 

(MISCELLANEOUS LOCALITIES) 

P. conferta 
(Manitoba) 

T. radicula 
(Oklahoma) 

A. mamillare 
(Iowa) 

S. socialis 
(Lake Timiskaming in 
Canada) 

F. favosus 
(Iowa & Brit. Columbia) 

F. hisingeri 
(Bohemia) 

*H. nitidus 
(Brit. Columbia & 
Venezuela) 

H. spongodes 
(Bohemia) 
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tion of the species, and may be used as an index of how reliably the 
description reflects the variability of that species in the Cincinnati 

Arch region. The numbers indicated are commonly approximations, 

and represent both material I personally collected, and museum 

specimens considered to provide reliable data. 

Rucosa 

Family STREPTELASMATIDAE Nicholson 

in Nicholson and Lydekker, 1889 

Nom. correct. Wedekind, 1927 (pro Streptelasmidae Nicholson in Nicholson 
and Lydekker, 1889) 

Rugosa, consisting of solitary and fasciculate corals lacking a 

dissepimentarium; theca a septal stereozone; minor septa short; 

major septa dilated to varying degrees in early stages, meeting 

axially, but thinning and withdrawing from axis through ontogeny; 
in ephebic stage, major septa may intertwine in axis to form various 

types of axial structures, usually with stereomal deposits; tabulae 

usually domed axially, both complete and incomplete; cardinal side 

convex in almost all solitary species. 

Genus STREPTELASMA Hall, 1847 

1847. Streptoplasma Hall, p. 17. 
1847. Streptelasma Hall, page facing p. 339. 
1876. Zaphrentis Rafinesque, Rominger, pp. 140-142 (partim). 
1927. Dybowskia Wedekind, p. 18 (on Dall, 1876, p. 46). 
1940. Brachyelasma Lang, Smith, & Thomas, pp. 28, 55 (pro Dybowskia Wede- 

kind, 1927, non Dall, 1876). 

Type species. — Streptelasma corniculum Hall, 1847, p. 69 (by 
subsequent designation of Roemer, 1861, p. 19). 

Type locality and horizon. — Lower Trenton Limestone (Upper 
Middle Ordovician )at Middleville, New York State. 

(Table 8. — Miscellaneous localities continued ) 

H. catenularius of undetermined age in Australia 
P. conferta in Silurian of Korea and Siberian Platform 

F. discoideus in Silurian of Korea 
T. radicuia in Silurian of Great Basin (western U.S.) 

Favosites sp. A in Silurian of Baffin Island (Canadian Arctic) 
F. hisingeri in Llandovery of Southampton Island (Canadian Arctic) 

A. labrosus in Silurian of Canadian Maritimes 
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Diagnosis. — Solitary corals lacking a dissepimentarium; theca 
a septal stereozone; cardinal side convex; septocoels open through- 

out ontogeny; in early neanic stage, septa in contact distally, draw- 

ing apart through ontogeny to leave open axial area in ephebic 
stage which contains only a few septal lobes; tabulae often incom- 

plete. 
Descripticn. — These are solitary corals, of trochoid or cylindri- 

cal, and sometimes scolecoid form. In some species (though not the 
type species) basal-attachment or supportive structures may be 

present. The theca is a septal stereozone. 

The cardinal septum is on the convex side of curved corallites, 

and the cardinal fossula, when present, is weakly developed. 

In the earliest stages, the septa are in axial contact. From at 

least the early neanic phase onward, the septocoels are open. As the 

corallite grows, the axial ends of the septa draw apart, as each sep- 
tum comes to occupy a proportionally smaller part of the radius than 

in earlier stages. At this point, the axis of the corallite contains only 

a few septal lobes winding irregularly. No axial structure is de- 

veloped. The minor septa are short, less than half the length of the 
radius. 

There is no dissepimentarium. The tabulae are often incomplete 

and are usually convex (through sometimes concave) in the axis. 

Discussion. —In his original description of this genus, Hall 

(1847, p. 17) used the name Streptoplasma, designating thereby the 
axial twisting of the septa as one of the most distinctive features 

of the form. In this same work (“Corrections”, facing p. 338), Hall 

corrected the generic name, with apparent propriety, to Streptelas- 

ma, the name currently used. In so modifying the name, he noted 

that the error had occurred “in changing the generic name from 

Streptophyllum, which was the original name in MS.” 
In this work, Hall described several species of Streptelasma (one 

of which, S. expansa [sic], is a parablastoid plate, according to its 

catalogue card at the American Museum of Natural History). S. 
corniculum, from the original species suite, was designated the type 
species by C. F. Roemer (1861, p. 19). Hall and Simpson (1887, p. 
xi) belatedly, and so, invalidly, selected S. expanswm as the type. 

Thus, Roemer’s timeliness preserved for Streptelasma a cnidarian, 

rather than echinodermal appellation. 
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Rominger (1876) treated Streptelasma as a subgenus of Zaph- 

renthis Rafinesque and Clifford, 1820. He noted (p. 141) that undue 

attention had been paid by Milne-Edwards to the cardinal fossula 

in assigning species to Zaphrenthis. Rominger felt that Streptelasma 

should be accommodated (as a subgenus) under Zaphrenthts, con- 

sidering it to differ from the latter solely in having a less prominent 
fossula and in the axial twisting and “entanglement” of its septa, 

giving rise to a “spongiose-cellulose pseudo-columella”. 
Rominger did not consider the presence of a dissepimentarium 

in Zaphrenthis, as distinct from its absence in Streptelasma, in 

determining the identity of these two genera. Also, his characteriza- 

tion of the axial structure as spongy suggests that he was including 

species of Grewingkia Dybowski (1873) in his suite of Streptelasma 

species. Indeed, his plates seem to support this idea. The axial 

mutual-involvement of the major septa of Streptelasma is much 

less developed than in Grewingkia, where it is complex and “spongy”. 
This is clearly seen in Neuman’s excellent treatment of Scandinavian 

streptelasmatids of the Upper Ordovician (1969), in which he 

figured and described the internal features of the holotype of S. 

cormiculum, together with numerous other species of Streptelasma 

and Grewingkia. Streptelasma’s axial structure consists of only 

a few elongate septal lobes, whereas Grewingkia’s is far more intricate 

and includes many more lobes. In addition, while Grewingkia’s 

neanic septal dilation tends to be great, often excluding the septo- 
coels, that of Streptelasma is characteristically weak. Streptelasma 
rusticum (Billings), the famous Richmondian solitary coral of the 

Cincinnati Arch area, is in reality a Grewingkia. 
Wedekind (1927) introduced the genus Dybowskia from the 

Upper Ordovician of Norway selecting his new species, D. prima, as 
the type species. Lang, Smith, and Thomas (1940, p. 55) later 
noted that the generic name was preoccupied and renamed the 

genus Brachyelasma. Wedekind’s figures consist of a transverse view 
(apparently of the ephebic stage) and a longitudinal view. Taken 

alone, these sections make this species (and thus, the genus) a candi- 

date for Streptelasma Hall. Neuman (1969, pp. 11-17) discussed D. 

prima and illustrated internal views of several specimens from Nor- 

way’s Upper Ordovician, providing convincing evidence that Brachy- 
elasma is indeed identical to Streptelasma. 
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Streptelasma scoleciforme, sp. nov. Pl. 2, figs. 29-36; Pl. 12, figs. 1-8 

Type material. — Holotype: UCGM 41942 (PI. 2, figs. 29-31; 

PI. 12, figs. 1-4); Paratype: UCGM 41953 (Pl. 12, figs. 5-8). 

Type locality and horizon. — Locality 1, the top of the Noland 
Member, Brassfield Formation, near Panola, Kentucky. 

Number of specimens examined. — Twenty-two. 

Diagnosis. — Solitary, characteristically scolecoid Streptelasma 

with contratingency of septa. 

Description. — This species is characteristically scolecoid in 

form, with many changes in calice orientation and sometimes 

diameter with growth, making it reminiscent of Calostyhs lind- 

stroemi (q.v.). Some corallites appear less scolecoid than trochoid, 

but it is rare that either irregular expansions of the diameter or 

changes of calice orientation do not occur. Specimens were found as 

long as 23 mm, but most are smaller. Often, a specimen is somewhat 

compressed laterally, such that its diameter is noticeably greater 

in one direction than at right angles to it. 

The internal structure is similar to that found in most species 
of Streptelasma (see Neuman, 1969 for examples). The theca is a 

septal stereozone, about 0.5 mm thick. The septa in earlier stages 
are fairly straight and reach to the axis where their tips may be- 

come fused. These septa have an axially-tapering central core which 

is less dense optically than the rest of the septum. At this stage, the 
septa have a maximum width of 0.3 mm at the wall and taper 
axially. The cardinal septum may be recognized in some cases be- 

cause the septa immediately adjacent to it on both sides maintain 
a fairly constant lateral distance from it. As the corallite grows, the 

diameter increases at a greater rate than does the length of the 
septa, such that they seem to withdraw from the axial area. Their 
proximal ends retain about the same thickness as in earlier stages, 
but the distal ends are much more attenuated. At no stage does a 
complex axial structure of intertwined septal ends (as in Grewing- 

kia) develop. The minor septa are extremely short, usually no more 

than 1/5 the length of the major septa. In one specimen they are 
absent at a diameter of about 5 mm, but present at 7 mm (PI. 12, 

figs. 6, 7). 

Perhaps the most distinctive feature of this species is the 
presence of contratingency among the major septa. In general this 
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occurs between a shorter septum and the major septum on its 
counter side. The appearance is similar to that in Schizophaulactis 
densiseptatus (Foerste) (q.v.) with which it is associated in the 

field. It is unclear if the major septa of S. scoleciforme form in the 
same manner as do those of the other species. The minor septa are 
not known to be contratingent. 

There is no dissepimentarium within the corallite; only a com- 
plex pattern of complete and incomplete tabulae (PI. 12, figs. 3, 4). 

The former may be horizontal, concave or convex. The curved 
topography of the tabular surfaces often intersects the plane of a 

transverse section to give the appearance of dissepiments between 
the septa. 

Distribution. — Kentucky: mid-Llandovery (Brassfield Forma- 
tion, Noland Member). 

Brassfield occurrence. — Localities 1 (near Panola) and 46 

(near College Hill) in central Kentucky. 

Genus DINOPHYLLUM Lindstrom, 1882 

1882b. Dinophyllum Lindstrém, p. 21. 
1900. Scenophyllum Simpson, p. 210. 

Type specites.—Dinophyllum involutum Lindstro6m (1882b, 

p- 21), by monotypy (= Chsiophyllum hisingert Milne-Edwards & 

Haime, 1851). A detailed description, with figures, is given by 

Lindstrém (1896, p. 38). 

Type locality and horizon. — Silurian of Olenek, Siberian Plat- 
form. 

Diagnosis. — Solitary corals lacking a dissepimentarium; theca 
a septal stereozone; cardinal side convex (when corallite is curved); 

minor septa short; in ephebic stage, major septa reaching axis with 

counter-clockwise whorl; tabulae axially convex, sometimes steeply 

conical. 

Description. — This genus consists of solitary corals which vary 

in form from the curved, rapidly expanding corallite of D. stokesi 

(Milne-Edwards and Haime) (PI. 1, figs. 1-3) to a more conical, 

straight corallite of slimmer proportions [D. hoskinsoni (Foerste), 

Pl. 2, figs. 2, 4]. Some species have a cylindrical form (D. involutum 

Lindstrom, as first illustrated by Lindstrém, 1896, p. 39). The theca 

is a septal stereozone, and its outer surface is marked with a series 

of longitudinal grooves corresponding to the positions of the septa. 
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In the early stages of ontogeny, the septa show varying degrees 
of thickening by stereomal deposits, but at calice level, the septa are 
unthickened. Also in later stages the septa undergo counter-clockwise 

torsion, typical of many streptelasmatids. This torsion usually affects 

the cardinal fossula as well, which is typically present in later stages. 

At this point, the fossula is well developed and may be straight- 

sided (D. semilunwm, sp. nov.), or have distinctly bowed lateral 

borders, giving it an elliptical shape (D. stokest [Milne-Edwards 

and Haime] ). 
The major septa reach the axis in the ephebic stage, either singly 

or in distally-joined groups. The minor septa, in contrast, are short, 

less than half the length of the major septa. 

The tabulae are mostly incomplete and are oriented in such 

a manner as to slope fairly steeply from the axis down toward the 

periphery of the calice. The resulting axial convexity of the tabulae, 

and the twisting of the distal ends of the major septa around this 

convexity (Lindstrém, 1896, figs. 88, 95) is regarded as characteristic 

of this genus. A similar pattern is seen in Clisiophyllum Dana 
(1846), a genus often confused with Dinophyllum, but possessing 

a dissepimentarium. 

Discussion. — Scenophyllum Simpson (1900) agrees with Lind- 

strém’s concept of Dinophyllum and 1s generally regarded as a junior 

synonym of the latter. Simpson based Scenophyllum upon Zaphren- 

this conigera Rominger (1876), a Devonian form from Michigan. 

Dinophyllum involutum Lindstrém is treated in the discussion 

of D. hoskinsoni (Foerste) [g.v.]. 

Dinophyllum hoskinsoni (Foerste) Pl. 2, figs. 1-4; Pl. 12, figs. 9, 10; 
Plsyiae figs. 4.6 

Cf. 1882b. Dinophyllum involutum Lindstrom, pp. 21-22. 
1890. Sireptelasma hoskinsoni Foerste, pp. 344-345, pl. 9, figs. 1-4; per- 

haps figs. 5, 6. 
Cf. 1896. Dinophyllum involutum Lindstrom, pp. 38-42, pl. 7, figs. 87-98. 

Type material. — Lectotype (here designated): USNM 84783, 
the original of Foerste’s plate 9, fig. 2 (see PI. 2, fig. 2; Pl. 12, figs. 
9, 10). Paralectotype: USNM 84783, the original of Foerste’s plate 

Open (seeatzla) chloe ht). 

Type locality and horizon. —“Brown’s Quarry”, west of New 
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Carlisle, Ohio, probably from the Brassfield Formation (mid-Llan- 

dovery ). 

Number of specimens examined.— Three (including type 
suite ). 

Diagnosis. — Dinophyllum with little or no curvature of the 

corallite axis; rugose swellings common; no talon or other attach- 
ment structure at base; cardinal fossula prominent; tabulae present 

distinctive bilaterally symmetrical aspect in longitudinal section, 

like dishes and bowls of different sizes and concavities stacked up- 

side-down; septa not sufficiently dilated to constrict septocoels. 

Description.— The paralectotype of this species (USNM 
84783) shows only slight curvature of the axis. Vertically it is 3.3 

em high, and the length of its convex side is 3.6 cm. The specimen is 

longitudinally striated with narrow grooves, separated by much 

broader ridges. There are three distinct growth discontinuities 

(though not demonstrably rejuvenescence) occurring at distances of 
1.5, 2.25, and 2.95 mm above the base (measured along the convex 

side). The diameters at these points are 7.0 mm, 15.0 mm, and 
18.5 mm. 

The lectotype also shows little curvature. Its vertical height is 
2.0 cm, and its diameter at the top is 1.3 cm. It is rugose, and the 

surface pattern of its theca is as in the paralectotype. 

In a transverse section through the lectotype taken at a level 

with a diameter of 8 mm (PI. 12, fig. 10), the theca is a septal 

stereozone, about 1 mm thick. The septa are of two orders. There 

are 20 major septa (including the cardinal septum), of which all but 

the cardinal septum reach the axis, where they are affected by a 

counter-clockwise whorl. The cardinal septum is about 1/4 the 
length of the major septa and is distinguished only by its shortness. 
In the axis, a sort of fusion of the septal ends appears to be brought 

about by sparse patches of stereom. The minor septa of this level 

are almost restricted to the theca. 

In a more proximal transverse section of the lectotype, the 

diameter is 5 mm. There are 19 major septa, reaching to the axis 
but with no obvious whorl. The theca is 0.3 mm thick at this level. 

A longitudinal section of the lectotype (PI. 12, fig. 9) shows 

one of the most characteristic features of this species. The tabulae 

are convex, with flattened tops and down-bowed sides. They are 

arranged like dishes and bowls of differing depth and diameter piled 
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upside-down, one atop the other. The result is a remarkable bilateral 

symmetry of the interior of the corallite. In this specimen there is 
one particularly high-domed, narrow-based tabula whose edges rest 

upon the underlying tabula. The lower tabulae are spaced about 3 in 

1.5 mm vertically. The fuller one on top stands 1.5 mm high. In 

transverse section (PI. 12, fig. 10) these tabulae appear as lines in 

the septocoels, generally concave towards the theca. 

One specimen of this species was found in the field, at locality 

46 (near College Hill, Kentucky). The corallite is fairly straight, 

about 2.5 cm long (PI. 2, fig. 4), and is broadest at the top (2.3 cm 

at the level of the calice floor). There are localized rugose swellings 

that give the corallite the appearance of a stick of bamboo. 

In a transverse section made near the top (at a diameter of 1.6 

cm) the theca is a septal stereozone, about 1 mm thick. The 29 

major septa appear to reach the vicinity of the axis (the central por- 
tion of the section is destroyed), where they are affected by a 

counter-clockwise whorl. The minor septa are about 1/6 to 1/7 the 

length of the major septa at this level. The cardinal fossula is ob- 

long, with the cardinal septum running its full length (about 5 mm) 

and not reaching the axis. It runs directly along the midline of the 

fossula and is stopped by the juncture of the bounding septa and 
the rise of a tabula. A darkish core runs along the centers of the 

major and minor septa, tapering to a sharp point where they enter 

the stereozone. It should be noted that in the floor of the calice of 

the whole specimen, the cardinal fossula is more elliptical, and near- 

ly pointed at its axial end (PI. 13, fig. 5). 

A lower transverse section has a diameter of 9.5 mm in the 

greatest direction and 7.0 mm in the shortest (Pl. 13, fig 6). Here 

the theca is 0.2 to 0.25 mm thick, and it is clear that the longitudinal 

grooves on the theca reflect the positions of the septa, and that the 

ridges mark the septocoels. The length proportions between the 

major and minor septa are the same at this level as in the upper 
section, but the major septa extend only about halfway to the axis. 
The abundance of sediment in the cavity suggests this may be due 

to breakage. 
In longitudinal section (PI. 13, fig. 4) the lower, cylindrical por- 

tion of the corallite (seen in the cardinal-counter plane) displays 

the striking bilateral symmetry of the tabulae discussed above. In 

one case, a tabula appears to have been depressed axially so that 
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its upper surface corresponds to that of the tabula on which it rests. 

Where the rim of a narrower tabula abuts the surface of the tabula 

just beneath it, the lamellae of the former merge smoothly with those 

of the latter, so that the zone of lamellar merging is no thicker than 
either of the tabulae individually. The spacing of each of the five 

main complete tabulae in the axis is as follows: the bottom two are 

2.0 mm apart, the third from the bottom is 0.5 mm above the second, 

the fourth is 0.7 mm above the third, and the fifth is 2.0 mm above 

the fourth. At the top of the section, where the diameter of the 

corallite swells, the axial tabulae grow higher and narrower while 
maintaining bilateral symmetry. In the space between their sides 
and the theca are found large, incomplete tabulae that do not 

contribute to the symmetrical appearance. In transverse section, as 

noted in the lectotype, the tabulae appear as lines in the septocoels 

that are concave toward the theca. 

Discussion. — Foerste (1890) noted the characteristic trans- 

verse annulations of this species, and that usually only the lower 

portion of the corallite is curved. The calices, he reported, are at 

least 8 mm deep, with steep sides. (This latter feature he must have 

obtained from specimens other than the two in the type suite, as the 

calices are not exposed in them.) Foerste was unable to provide in- 

formation on the internal structure, except that the septa vary in 

number from 40 to 55. 

To better understand this species, it would be well to compare 

it with Dinophyllum involutum Lindstrém (1882b), the type species 

of this genus. Lindstrém’s specimens came from the Silurian of Got- 

land (probably the Hoégklint beds of Early Wenlock age), though 
he also reported the species from the Silurian of the Olenek River 

Basin in northern Siberia. In his original description, Lindstrém 

described the coral as solitary and either straight or slightly curved. 
The epithecal ridges (referred to by Lindstrém as “pseudocostae”) 
are distinct. The major septa are 55 to 60 in number. The cardinal 

septum extends to the center where it joins with the counter sep- 
tum. The other major septa also reach the axial region, where they 
undergo torsion (apparently counter-clockwise), and form an 

axially-convex “columella” of axially upraised incomplete tabulae. 
Between the theca and the incomplete tabulae occupying the septo- 
coels, is a “long strip of a loose, spongy mass, which sometimes fills 
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the entire septocoel”. No figures accompany this description, but 

Lindstrém gave the dimensions of the specimen as 41 mm long and 
31 mm wide. 

In 1896, Lindstrém gave a more detailed, and illustrated 

description of this species. To his earlier description he added that 

the corallite is distinctly rugose. In the shallow cup there are two 

orders of septa, with up to 60 major septa. (The figures show the 

minor septa as virtually restricted to the stereozone.) A cardinal 
fossula(?) contains three to four small septa. The corallite growth 

is not accompanied by particularly rapid increase of septal number: 

In a diameter of 25 mm (about 10 mm above the base) there are 

40 major septa; higher, at a diameter of 34 mm, there are 
found 50 major septa, and this number remains constant until a 
diameter of 37 mm in reached, at which point the maximum num- 

ber, 54 septa, is found. The entire length of this sectioned specimen 

is 58 mm. 

In this article, Lindstrém delved into the early ontogeny of the 

species. The stereomal filling of the septocoels on the cardinal side 

during the neanic stage (as seen in D. semilunum, sp. nov. [q.v.]) 

does not appear to occur in D. involutum. 

The major septa approach the axis, where they undergo counter- 
clockwise torsion as they rise up the axial slope of the “columella”. 

The tabulae present a confused pattern, but appear generally to be 
incomplete, rising from the theca toward the elevated axis. There 

is no dissepimentarium. The septa seemed to Lindstrém to have per- 
forations, which he was at a loss to explain, suggesting that they may 
have been parasitic in origin. No mention is made in this descrip- 

tion of the spongy deposits in the septocoels, noted by Lindstrém 

in his earlier paper (1882b). The largest specimen he measured was 

12.0 cm long and 4.5 cm in diameter. 

Lindstrom figured several variations of his form, possibly repre- 

senting more than one species. For example, figure 87 shows the 

septa undergoing torsion as they ascend the axial prominence, while 
figure 89 shows them going straight to the axis. Figures 94-98 sug- 
gest an axial boss elongate in the cardinal-counter plane (as also 
described by Ryder, 1926, pp. 394-395, pl. 12, figs. 7-9). Apparently 

no specimen has been designated the lectotype of D. involutwm, so 
that it is difficult to judge which of these forms should be regarded 
as typical. 
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D. hoskinsont (Foerste), differs from D. involutum Lindstrém 

in the bilateral symmetry of its tabulae and the prominence of its 

cardinal fossula. 

Distribution. — Ohio, Kentucky: mid-Llandovery (Brassfield 

Formation). 

Brassfield occurrence.— Type suite from near New Carlisle, 

southwestern Ohio, probably Brassfield Formation (based on 

lithology and Foerste’s data); also found at locality 46, Noland 

Member, Brassfield Formation near College Hill, central Kentucky. 

Dinophyllum stokesi (Milne-Edwards & Haime) Pl. 1, figs. 1-7; 
Pl. 12, figs. 11,.12; Pl. 13, figs. 1-3 

1851. Zaphrentis stokesi Milne-Edwards & Haime, p. 330, pl. 3, fig. 9. 
1876. Zaphrentis stockesii Milne-Edwards & Haime, Rominger, p. 145, 

pl. 51, lower tier. 
1876. Zaphrentis umbonata Rominger, p. 146, pl. 51, lower tier. 

Cf. 1882b. Dinophyllum involutum Lindstrom, pp. 21-22. 
Cf. 1896. Dinophyllum involutum Lindstrém, Lindstrém, pp. 38-42, pl. 7, figs. 

87-98. 
1906. Zaphrentis intertexta Foerste, pp. 307-308, pl. 7, figs. 1A, B. 
1906. Zaphrentis intertexta, varieties or young, Foerste, pp. 308-310, pl. 

7, figs. 5A-E. 
1919. Zaphrentis stokesi Milne-Edwards & Haime, Williams, p. 65, pl. 14, 

figsse lo 
1928. Zaphrentis stokesi Milne-Edwards & Haime, Twenhofel, p. 116. 

i . Dinophyllum breviseptatum Ivanovskiy, pp. 92-93, pl. 9, fig. 1. 
1966. Dinophyllum (?) umbonata Rominger, Bolton, p. 16, pl. 5, fig. 9. 
1968. Dinophyllum (?) umbonata Rominger, Bolton, p. 48, pl. 13, fig. 30. 

= 

Vv 
_ \o an Oo 

Type material.— Possibly in Museum of Natural History, 
Paris. 

Type locality and horizon. — Silurian (probably Llandovery or 

Wenlock) of Drummond Island, Lake Huron. 

Number of specimens examined. — Nineteen. 

Diagnosis. — Curved, trochoid Dinophyllum with rapidly in- 

creasing diameter, widest perpendicular to the cardinal-counter 
plane; cardinal fossula prominent, elliptical in outline, and located 

on convex side of corallite; septa in mature stages thick, resulting in 

narrow septocoels; tabulae without the bilateral symmetry found 
in D. hoskinsom (Foerste); basal attachment scars and stereomal 

deposits on the cardinal side, as in D. semilunum, sp. nov., are 

absent. 
Description. — This species includes some of the largest solitary 

corallites found in the Brassfield Formation. The largest specimen 

studied (PI. 1, figs. 1-3) has the following dimensions: 
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length (straight line from base to highest point) = 6.5 cm 
length along convex side (curvature) = 8.5 cm 
diameter in cardial-counter plane (at level of calice floor) = 4.4 cm 
diameter in plane perpendicular to latter = 4.9 cm 

The proportions remain fairly constant throughout the growth of 

an individual and show little variation from one corallite to another. 

All specimens are curved in the cardinal-counter plane with the 

cardinal side convex, and in all specimens studied the elliptical 

cross-section is narrowest in the cardinal-counter plane. Corallites 

increase in diameter rapidly, maintaining an apical angle of about 
65° (though occasionally somewhat less). The corallite is weakly 

rugose, the surficial wrinkles never being so prominent as to detract 

from the regularity of the corallite’s expansion with age. The theca 

is invested with narrow longitudinal grooves, separated by much 

broader ridges of low convexity. These ridges near the top of the 

largest specimen attain a width of about 1.3 mm, while the grooves 
are no wider than a pencil-line. No attachment scars are evident on 

the surface. 

The calice is typical of Dinophyllum, with the distal ends of 
the septa affected by a counter-clockwise whorl and raised to form 

a low axial boss. The minor septa do not participate in forming the 
boss and extend only about 1/3 the distance to the axis. The upper 
surface of the highest tabula is visible in the septocoels and is raised 

in the axis along with the septal ends. 

The cardinal fossula is similar to that of D. hoskinsom 

(Foerste), being prominent and elliptical in outline due to the 

lateral flexing of the two major septa forming its boundaries. Often 

it is nearly as wide as long, to the extent that it reaches the axis, 

and is caught up in the axial whorl. The fossula is deepest in the 
middle, or toward the proximal end (closest to the theca), shal- 

lowing distally against the axially rising tabula as the bounding septa 
come together. The cardinal septum is depressed in the fossula, with 

a wide space between it and the neighboring septa. 
All specimens studied were recrystallized; in only one was the 

internal structure sufficiently preserved to allow meaningful investi- 

gation (PI. 1, figs. 4-7; Pl. 12, fig. 12; Pl. 13, figs. 1-3). The theca 

is a septal stereozone. In a transverse section measuring 1.6 cm X 

1.9 cm (PI. 13, fig. 2) its thickness is 1.5 mm. 
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The septa in levels ranging in diameter from 1.8 1.5 cm to 
2.5 x 2.2 cm were thick, leaving septocoels consistently narrower 
than the septa. An exception was on the counter side of the highest 
section (PI. 13, fig. 1), where the septocoel width about equals that 

of the septa. 

In these sections the minor septa are almost totally restricted 

to the stereozone, and the majors appear to be split along their 
axial planes. The significance of this is unclear. Possibly it reflects 

the dissolution of a central zone of different structure from the outer 

layers of the septum. This idea is supported by the presence of a zone 

of optically less dense material in the central portions of well- 

preserved septa, with a darker zone to either side possibly repre- 
senting secondary deposits. In some instances it appeared that the 

darker deposits covered only the more proximal portions of the 

septum, the distal portions consisting of the lighter core-material. 

Axially the major septa flex generally to their right, each contacting 

the distal end of its neighbor. Those on the cardinal side attenuate 

distally somewhat more than the other septa and approach the axis 

more closely, though they are somewhat sinuous. 
So far as can be determined, the tabulae are complete, closely- 

spaced (often less than 1 mm apart), and distinctly convex upward. 

Some are smoothly-rounded, while others appear to be more sharply 

peaked axially. 

Discussion. — D. stokesi was first reported by Milne-Edwards 

and Haime (1851, p. 330) from the Silurian of Drummond Island, 

Lake Huron. The specimen they described is trochoid, without 

prominent rugae. Its straight longitudinal length is given as 8 cm, 
the calice diameter (maximum?, minimum?) as 4 cm, and the calice 

depth as nearly 2 cm, indicating a corallite slightly longer and nar- 

rower than my largest specimen. 

These authors described the corallite as 

primé dans le sens opposé a la courbure.” This is translated as 
“gently compressed in a direction opposed to the curvature”, a 
phrase of uncertain meaning. Their figure (pl. 3, fig. 9) suggests 
the coral’s cross-sectional diameter is slightly greater in the cardinal- 

counter plane than in any other direction. My specimens, where 
elliptical, were widest perpendicular to this direction. The cardinal 
fossula is located on the convex side of the corallite. There is no 

“ce 
.. . légérement com- 
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indication in the description or figure that it is elliptical in plan 

view. The illustration suggests that the sides are fairly parallel. 

Milne-Edwards and Haime’s specimen has 64 major septa 

(compared with about 44 in my largest specimen). These are slight- 

ly thickened at the wall-juncture, and reach the axis in a flexuous 
manner, where they join in an elevation of the calice floor. The 
proximal portions of these septa are described as composed of a pair 

of lamellae, possibly corresponding to the paired pattern noted in 

my thin-sections (in which case they would be secondary deposits 
remaining after solution of the original septal core). Short secondary 

septa, apparently almost totally restricted to the thecal region, oc- 

cur between the major septa. 

The major differences between Milne-Edwards and Haime’s 
specimen and those of the Brassfield, are the lack of ellipticity in 

the fossula of the former and the apparent absence of compression 

in this specimen. In this sense, the Drummond Island coral would 

seem to have more in common with the specimen figured by Bolton 
(1966, 1968) and identified as Dinophyllum(?) umbonata 

(Rominger). This specimen (GSC 20521) is from the Fossil Hill 
Formation (Late Llandovery through Middle Wenlock) of Mani- 

toulin Island, and thus corresponds closely with the Drummond 

Island specimen in both location and age. 

Nonetheless, both the Drummond Island specimen and the 

Manitoulin Island specimen do show some degree of lateral flexing 

of the septa bounding the fossula, such that this character, and the 

apparent lack of compression might be regarded as of subspecific 
importance. Consequently, my specimens and Bolton’s, are regarded 

as conspecific with the species described by Milne-Edwards and 

Haime’s. 

Rominger (1876) described specimens of the present species 
from the Manistique Formation (Middle Llandovery through Mid- 
dle Wenlock) of Point Detour, northern Michigan. These are 

trochoid corallites with broad, elliptical calices, apparently narrow- 

est in the cardinal-counter plane. The size-range corresponds well 

with that of the Brassfield form. There are reportedly up to 60 to 

65 major septa, attaining the axis where they are affected by a 
counter-clockwise whorl. The whorl is slightly elevated above the 

more peripheral portions of the calice floor. (The whorl in 
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Rominger’s figure appears to be clockwise because his figures were 
all reversed in the printing process). Between each pair of major 
septa is a short minor septum, reaching about half-way to the axis. 

A large, elliptical fossula occurs on the convex side of the corallite. 

There seems little doubt that the specimens figured by Rominger 

(UMMP 8615) are conspecific with mine. 

In the same work, Rominger described as a new species, 

Zaphrenthis wmbonata. These corals (UMMP 8614) come from the 
same region and unit as “Zaphrentis stockesu”, and Rominger noted 
the close similarity of the two forms. It is unclear why he chose to 

set these corals apart from the species named by Milne-Edwards 

and Haime, and in fact Rominger stated that their relationships 

were open to question. Z. wmbonata has all the morphic features 
characteristic of D. stokesi: the sizes and shapes are the same, 

and both have an elliptical fossula on the convex side of the coral- 

lite, similar septal arrangement, and an axial prominence where the 

distal ends of the septa join. The septa of the larger figured specimen 
of Z. wumbonata go directly to the axis without whorling but this 
seems acceptable in light of the variation shown by the specimens 
studied. 

Foerste (1906) reported the present species, under the new 

name of “Zaphrentis intertexta”, from the Brassfield Formation on 

the eastern side of the Cincinnati Arch in central Kentucky. His 
specimens are of the same general size as my larger ones, with the 
characteristic stout trochoid form, and compressed cross-section 

(narrowest in the cardinal-counter plane). 

The peripheral portion of the calicular area is better-preserved 
than in my specimens. Foerste’s plate 7, figure 1A shows a broad 

marginal area accounting for about one-half of the radius, sloping 

down to the calice floor. The point of contact between these two 

regions is the deepest portion of the calice, forming a sort of peri- 
pheral moat around the central floor. Axially, the floor rises into a 
broad boss. A prominent cardinal fossula which appears to be el- 

liptical is located on the convex side of the corallite and reaches to 
the axis. The major septa attain the axis where they are affected by 
a counter-clockwise axial whorl. The minor septa appear to be re- 

stricted to the high peripheral zone of the calice. Foreste stressed 

that the distal ends of the major septa cross one-another, producing 
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a reticulate pattern in the axis. This is seen in some of my specimens 

but is not considered a character of specific rank. 

Foerste regarded his specimens as differing from that of Milne- 

Edwards and Haime by their more rapid expansion from the base, 

fewer septa and reticulate pattern in the axis. My assemblage, how- 

ever, indicates that none of these characters are sufficient grounds 

for a separate species. 

In the same paper, Foerste described and figured specimens 
which he believed (probably correctly) to be young individuals of 

the species, Z. intertexta (D. stokes). In some of these, the cardinal 

septum appears to fuse axially with what may be the counter sep- 

tum, dividing the calice into two halves. This condition is approached 

in some of my specimens and appears to result in a decrease of the 

axial whorl. It is possible that this state, noted by Foerste, is a 

normal phase of the ontogeny, prior to development of the axial 

whorl, but the material at hand is insufficient to provide the neces- 

sary evidence. 

Williams reported this species in 1919 from the “Lockport” 
(actually Fossil Hill) Formation of Manitoulin Island and Cabot 

Head, Lake Huron (Late Llandovery through Middle Wenlock). 

His figures show two specimens, the smaller (GSC 4688) with a 

large cardinal fossula and little or no axial whorl, and the larger 

(GSC 4694) also with a prominent fossula and a well-developed 

counter-clockwise axial whorl. These specimens agree well in all re- 

spects with my concept of this species. 

Twenhofel (1928) reported this species from the Jupiter and 

Chicotte Formations (Late Llandovery to Early Wenlock) of Anti- 

costi Island. The description given, except for Twenhofel’s remark 

that the tabulae are commonly depressed in the center, agrees well 

with my material. It seems likely that the Anticosti material can 

be regarded as conspecific with the Brassfield specimens. 

Ivanovskiy (1960) reported a new species, Dinophyllum brevi- 

septatum, from the Upper Llandovery beds 66 km upstream from 
the mouth of the Borgiyachin River in the Siberian Platform. The 
corallite of this species is trochoid, with a maximum diameter of 40 

mm and a length (to the rim) of 25 mm on the concave, and 55 

mm on the convex side. 

The figures indicate a form much like Brassfield specimens in 

general proportions. Ivanovskiy’s diameter measurement was made 
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at the calice rim, while mine was made at the level of the calice 

floor. The cardinal septum lies on the convex side of the corallite, 

and occupies an elliptical fossula characterized as indistinct by 

Ivanovskiy (p. 92), but plate 9, figure la of Ivanovskiy appears 

comparable to mine in this respect. Proximally, stereome thickens 

the ends of the septa to form a stereotheca. 
About half-way to the axis, the septa twist to one side. Many 

do not reach the axis but unite distally with their neighbors. Ivano- 

vskiy’s transverse section suggests that the septa on the counter 
side are less thickened than those of the cardinal side, a situation 

opposite that seen in my specimens. The cardinal septum is long 

and bends before reaching the axis, a feature also found in the 

Brassfield specimens. The counter and lateral septa both of the Rus- 

sian form and mine are indistinct. 

Ivanovskiy was unable to detect clear alternation between 

major and minor septa in his specimens. This was the case in my 

thin-sections (PI. 12, fig. 11; Pl. 13, figs. 1-3) and often in whole 

specimens from the Brassfield. In other specimens (PI. 1, fig. 2) 

the two orders are more distinct. The discrepancies seem related to 

the waviness of the septa and to preservation. 

The tabulae in the Russian form are complete and rise axially 

from the stereozone to assume a “cupola-like” aspect. They are 

spaced about 0.75 mm apart, a figure consistent with my specimens. 
There is no dissepimentarium. 

Tvanovskty’s figure 1a shows the septa affected by a clockwise 
axial whorl. If this is a faithful illustration, then there is a significant 

difference between the Russian coral and my form, not to mention 

all other specimens of the genus Dinophyllum encountered. Illustra- 

tions of clockwise whorls in this genus have been results of reversal 

of figures in printing (as in the case of Rominger, 1876) or of 

mounting transverse sections upside-down. If this is not the case 

with Dinophyllum breviseptatum, then this form should be closely 

studied in an effort to understand axial torsion. 

D. breviseptatum appears to differ from my form primarily in 

the septal thickening pattern, which appears greatest and seems to 
extend farther, along the septa of the cardinal side. This is opposite 

to the pattern found in the Brassfield specimens of D. stokesi. 

Ivanovskiy’s section is of greater diameter than that obtained from 

my specimen. As he indicated (p. 93), he had no information on the 
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ontogeny of the species. As only one of my specimens produced 

useful sections, it is possible that this difference will ultimately prove 
less important than it is now considered and the Brassfield form 

may be conspecific with the Russian species. Until further study is 
possible, it seems best to leave the relationship between these forms 

open to question. 
D. involutum Lindstrém, the type species of Dinophyllum 

Lindstrém, was discussed in connection with D. hoskinsom 

(Foerste) of the Brassfield Formation. It differs from the Brassfield 

form of D. stokesi primarily in being more elongate and thin with a 

round cross-section (Lindstrém, 1896, fig. p. 39), in having incom- 

plete tabulae, and in apparently lacking a well-developed fossula. 

These differences do not preclude the possibility that these two 

forms represent subspecies of a single species, but present informa- 

tion makes it best to regard them as distinct species. 
Distribution.— Drummond Island: Silurian; Manitoulin 

Island: Late Llandovery through Middle Wenlock; Point Detour, 

northern Michigan: Middle Llandovery through Middle Wenlock; 

Kentucky: mid-Llandovery (Brassfield Formation); Anticosti Is- 

land: Late Llandovery to early Wenlock. (Possible occurrence — 

Siberian Platform: Late Llandovery). 
Brassfield occurrence. — Localities 1 (near Panola) and 46 

(near College Hill) in central Kentucky. Large numbers of speci- 
mens have been collected by other workers in this vicinity in the 

southwest corner of the Panola Quadrangle. 

Dinophyllum semilunum, sp. nov. Pl. 1, figs. 8-11; Pl. 13, fig. 7% 
Pl. 14, figs. 1-7 

Cf. 1928. Zaphrentis hannah Twenhofel, p. 115, pl. 2, figs. 8, 9. 
Cf. 1949. Ptychophyllum (?) cliftonense Amsden, pp. 112-113, pl. 30, figs. 1-7. 

Type material. — Holotype: UCGM 41924 (PI. 1, figs. 10, 11; 

Pl. 14, figs.1-7). 
Type locality and horizon. — Locality 7a, near Fairborn, Ohio, 

in the clay-coral bed (described under “Brassfield Lithosome”) in 

the Brassfield Formation (Middle Llandovery). 

Number of specimens examined. — Three, all found in the field. 
Diagnosis. — Dinophyllum with the septocoels of the cardinal 

side filled by stereome in the neanic stage, gradually diminishing 
into the ephebic stage; cardinal fossula becoming discernible as 
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stereome decreases, with somewhat bulbous end distally and parallel 

sides proximally; major septa and fossula affected by counter-clock- 
wise axial whorl; carinae absent. 

Description. — The solitary corallite is usually trumpet-shaped, 

fairly narrow through most of its length, and flaring strongly at the 
calice (PI. 1, figs. 8, 11). In most specimens examined, the original 

length appears to have been about 3 to 4 cm. The outer surface is 

usually worn and has a pattern of longitudinal alternating light and 
dark lines, the latter representing the septa, and the former repre- 

senting the septocoels. These lines are of about the same breadth. 

In one specimen with a well-preserved calice, the depth of the calice 
was at least 1.3 cm, its lip-to-lip diameter at least 3.5 cm, and the 

width of the floor about 2 cm. It should be noted that while the 
calice is strongly flared, it is not reflexed, as in Ptychophyllum 

Milne-Edwards and Haime. 
The corallite cross-section tends to be elliptical, with greatest 

diameter in the cardinal-counter plane. No strong curvature was 

noted, and while there is no clear evidence of talons or rootlets, the 

basal region seems to have attachment scars (PI. 1, fig. 8), sugges- 
tive of an erect growth-habit. 

The theca is a septal stereozone, its thickness about 1 mm near 

mid-height. The septa may be traced proximally into this stereozone 
and emerge from it distally as a result of the sharp diminution of 

the interseptal deposits. 
The septa are of two distinct orders, the minor attaining no 

more than 1/4 to 1/3 the length of the major. The latter extend to 
the center from the neanic stage into the ephebic stage. In the axis, 
their ends fuse with those of adjacent septa, or even with septa en- 
tering from 90° or 180° away. 

A distinctive cardinal fossula is present from the late neanic 

stage, continuing into the ephebic stage. Characteristically, its sides 
are parallel, except for the distal end which tends to be slightly 
bulbous. The cardinal septum runs through the entire length of the 
fossula and commonly bends to the right at its distal end, to abut 
the side of the septum forming the border of the fossula. From here 
it fuses with that septum and continues with it to the axis (Pl. 14, 

figs. 1,2). 
The axis of the corallite is affected by a counter-clockwise 

whorl, involving the cardinal fossula as well as the major septa. The 
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distal bending of the cardinal septum is in the same sense as the 

axial whorl. 

One of the most distinctive features of this species is the 

stereome filling the septocoels of the cardinal side. Slightly less than 

half of all the septocoels are thus affected, and the diminishing of 

these deposits marks the gradual transition from neanic to ephebic 
stage. The cardinal fossula usually first becomes evident as a split 

in this in-filled zone (PI. 14, figs. 1-7). 

In longitudinal sections (PI. 13, fig. 7) the absence of a dissepi- 
mentarium is noted. The interior is replete with incomplete tabulae 

forming a convexity of the axis. It is when they down-bow peri- 

pherally, passing through the plane of a transverse section, that they 
may be mistaken for vesicular dissepiments of a dissepimentarium 

in the septocoels. 

Within the septocoels, there seems to be a pattern to the orien- 

tation of the incomplete tabulae: As the calice floor is encountered 

in transverse section, in-filling sediment first appears in the deeper, 

peripheral zones of the septocoels. These pockets of sediment are 

bounded distally by what must be the surface of a down-bowed in- 

complete tabula, which links the sides of the two septa forming the 

lateral boundaries of the pocket. The distal boundaries of the pockets 

lie not at right angles to the bounding septa but rather in an oblique 

orientation. They always seem to contact the septum on the cardinal 

side of the pocket more distally than they do the septum on the 

counter side. The result is that the cardinal-counter plane forms the 

axis of symmetry in which the shape of these sediment pockets on 

one side is the mirror-image of those on the other side. This has been 

clearly seen in one specimen, and is suggested in other, less-complete 

specimens. 

Discussion. — There are a number of species which, though 
clearly distinct from D. semilunum, share similarities with it. 

Twenhofel (1928) described Zaphrentis [sic] hannah from the 

Becscie Formation and Gun River Formation (Middle Llandovery) 

of Anticosti Island. The holotype (from the latter unit) has a septal 

pattern in its later stages similar to D. semilunum. The cardinal 

fossula is of the same type, the minor septa are short, and the major 
septa reach the axis where they are affected by a weak counter- 
clockwise whorl. The theca is a septal stereozone, and no dissepi- 
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mentarium appears to be present. The earliest stage studied (di- 

ameter — 6 mm) shows the septa dilated and completely closing 
the septocoels. This was not observed in Dinophyllum semilunum, 

but the lowest level studied in D. semilunwm is about 1 cm in 

diameter, and the equivalent stage may not have been reached. The 
absence of stereomal filling of the septocoels on the cardinal side 

during the earlier stages of Z. hannah, indicates a different species 
from (though one possibly congeneric with) D. semilunum. 

Ptychophyllum(?) cliftonense Amsden from the Brownsport 

Formation (Early Ludlow) of western Tennessee superficially re- 

sembles D. semilunum, but the presence of a well-developed dis- 

sepimentarium indicates that it is a distinct form, probably belong- 

ing to Ptychophyllum Milne-Edwards and Haime. The presence of 

some stereomal in-filling of the septocoels on one side of the para- 

type (YPM 17691) seems related to the presence of basal support 

structures in P. cliftonense, which is probably not the case in D. 

semilunum. Also, the spinose carinae on the sides of the septa in 

P. cliftonense are absent from D. semilunum. These carinae are 

similar to those seen in many of Sutherland’s (1965) corals from 

the Henryhouse Formation of Oklahoma, of equivalent age to the 

Brownsport. 

Distribution. — Ohio: mid-Llandovery (Brassfield Formation). 

Brassfield occurrence. — Locality 7a, near Fairborn, Ohio. The 

species occurs in the clay-coral bed, described under “the Brassfield 
Lithosome”. 

Genus DALMANOPHYLLUM Lang and Smith, 1939 

1933. Tyria Scheffen, p. 33 (zon Huebner, 1819, p. 166, a lepidopteran; nec 
Fitzinger, 1826, pp. 29, 60, a reptile). 

1939. Dalmanophyllum Lang & Smith, p. 153 (fro Tyria Scheffen, 1933). 

Type species.—Cyathaxonia dalmani Milne-Edwards and 

Haime (1851, p. 322). 

Type locality and horizon. — Upper Silurian of Gotland. 
Diagnosis. — Solitary and compound corals lacking dissepimen- 

tarium; theca a septal stereozone; cardinal side convex; minor septa 

very short; major septa reaching close to axis, sometimes contacting 

linguoid axial structure formed in ephebic stage by juncture of 
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cardinal and presumably counter septa; interior mostly filled with 

stereome. 
Description. — This genus consists of solitary corals (with a 

possible exception mentioned in the “Discussion”), which are tro- 
choid, and are convex on the cardinal side. The corallites appear 
to have been unattached to the substrate, except for D. minimum 
(Ryder), 1926, which often has an apparent attachment scar at its 
apex (Ryder, 1926, p. 396, pl. 12, fig. 2). The theca, a septal stereo- 

zone, bears grooves on its external surface, marking the positions of 
the internal septa. 

The septa are of two orders, the major reaching the axis, but 
the secondaries barely protruding from the stereozone. The most 
characteristic feature of this genus is its columella, a linguoid pro- 
cess that protrudes sharply from the base of the deep calice. This 
structure is elliptical in cross-section, and smoothly curved in the 
vertical section along its plane of symmetry. It is elongate in the 
cardinal-counter plane. The columella differentiates in the later 
ontogenetic stages, and is the result of axial juncture of the cardinal 
septum with one of the septa on the opposite side of the calice, pre- 
sumably the counter septum. 

In the earliest ontogenetic stages observed in this study, the 

septa all meet in the axis, and the septocoels are filled by the stere- 

ome thickening the septa. As the corallite grows, the septa withdraw 

from the axis, in typical streptelasmatid fashion, and the septocoels 
gradually become vacant. At this stage the major septa often join 
in groups of two or three by uniting their distal ends. At this time, 
the axial juncture between the cardinal and counter septa becomes 
thickened by stereome, so that in transverse section it has the shape 

of a football in profile (Pl. 15, fig. 5). 
The stereomal thickening of the septa usually restricts the de- 

velopment of tabulae, so that they are virtually always absent. 
There is no dissepimentarium. 

Discussion. —Lang and Smith (1939) erected Dalmanophyl- 

lum for Cyathaxonia dalmani Milne-Edwards and Haime (1851) 

from the Silurian of Gotland, when they determined that this species 

was not congeneric with C. cornu Michelin, the type species of 
Cyathaxonia Michelin (1847). Lang and Smith suggested that 

Dalmanophyllum dalmani was related generically to Tyria insertum 
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Scheffen (1933), type species of T'yria Scheffen (by subsequent 
designation of Lang and Smith, 1939). As T'yria was a pre-occupied 
name Lang and Smith proposed the new generic name, Dalmano- 
phyllum. 

Tyria insertum is from the 5b Zone (Porkuny, variously re- 

garded as Late Ordovician and basal Llandovery — see Hill, 1959a, 

p- 151; Manten, 1971, p. 17) in the vicinity of Oslo, Norway, and 

appears to be a compound coral. If so, this would be the only such 

form known in the genus Dalmanophyllum. 

Dalmanophyllum (?) obliquior (Foerste) Pl) 2figs:5, 10), 0s 
Pi. 15; figsa ine 

1890. Streptelasma obliquior Foerste, p. 345, pl. 9, figs. 14, 15. 
1893. Streptelasma obliquins [sic] Foerste, p. 601, pl. 34, figs. 14, 15 (figures 

labelled Streptelasma? obliquius). 

Type material. — Holotype: USNM 84794 (fig. 14 of Foerste, 

1890), specimen shown on Plates 2, 15; Paratype: USNM 84785 
(fig. 14 of Foerste, 1890). 

Type locality and horizon. — Hanover, Indiana, from the Clin- 

ton beds (Brassfield Formation). 
Number of specimens examined. — Only holotype and paratype 

examined. No specimens found in field. 

Diagnosis. — The specimens studied provide too little informa- 

tion on this species to allow the formulation of a meaningful diagno- 
sis. My species description is based on the holotype and paratype 

specimens. More material is needed to give a fuller picture of this 

form. 

Description. — The two specimens of the type suite show little 

structure on the outside. The paratype shows weak longitudinal 

striation and rugosity. The only external features shared by these 

specimens are that they are solitary corals, apparently without at- 
tachment structures, and their apertures seem more oblique than is 

usual in horn corals. 

As shown in Foerste’s figures, they are of different sizes: The 

length of the paratype, measured in a straight line from the base 

to the higher calice margin is about 28 mm, with a diameter of 16 

mm, and the length of the holotype is about 19 mm, with a diameter 

of about 7 mm. Both corallites are gently curved. 

The holotype was sectioned transversely at two levels. The 

lower level (PI. 15, fig. 2) has a diameter of 5 mm, with a circular 
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outline. The theca is a septal stereozone, just under 1 mm in thick- 
ness. The minor septa are almost entirely restricted to the stereozone 
at this level, but 22 major septa are present. One of these, probably 
the cardinal, extends through the axis and contacts what may be 
the counter septum. The cardinal septum is of about constant width, 

and has a dark, discontinuous midline, as have the other septa. The 

septa immediately to either side of the cardinal are short, and 
diverted away from it, such that they terminate against the sides 

of the septa to their respective counter sides. The rest of the septa, 

all major, extend axially, without reaching the center of the section. 

Most join distally with a neighboring septum and terminate without 

contacting the cardinal septum. 
In the higher section (Pl. 15, fig. 1) the outline is elliptical, 

7 < 6 mm in diameter. The cardinal septum extends along the 

shorter diameter. As in the lower section, the cardinal septum 

reaches into the axis to contact the counter septum, but now the 

axial portion of these united septa is somewhat swollen. The two 

septa to either side of the cardinal are bent outward, contacting their 

neighbors to the counter side. At this stage there are 24 major septa, 
and the minor septa protrude but slightly from the stereozone in 

places. The septa are mostly shorter, not coming as close to the axis 
as in the lower section, and not fusing their ends together. Possibly 

this is due to recrystallization of the specimen. At this level, the 

theca is 1 mm thick. 

There do not appear to be vesicular dissepiments in the septo- 
coels, and nothing is known of the tabulae or other features ordi- 
narily seen in longitudinal section. 

Discussion. — Foerste’s original description unfortunately adds 

nothing to our knowledge of this species, while his later (1893) 
reference merely recorded its presence in the “Clinton beds” of Han- 
over, Indiana, and repeated his earlier figures. 

In general form, this species seems to fit most readily in the 
genus Dalmanophyllum, in view of the presence of a swollen, elon- 

gate axial structure formed by the extended cardinal septum, the 
short secondary septa, the presence of a septal stereozone, and the 

apparent absence of a dissepimentarium. Its relationship to other 
Brassfield species of this genus, predominantly found in the southern 

region of the Cincinnati Arch in Kentucky, cannot be determined at 

this time. 
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Distribution. — Indiana: mid-Llandovery (Brassfield Forma- 

tion). 
Brassfield occurrence. — Hanover, Indiana. 

Dalmanophyllum linguliferum (Foerste) Pl. 2, figs. 6-9, 12-17, 20-23; 
Pl. 15, figs. 3-12 

? 1878. Lindstrémia laevis Nicholson & Etheridge, pp. 90-92, pl. 6, figs. 4, 
4a-e. 

? 1887. Cyathophyllum gainesi Davis, pl. 104, figs. 1-6. 
1906. Lindstroemia lingulifera Foerste, pp. 311-312, pl. 5, figs. 2A-F. 

Cf. 1926. Dinophyllum minimum Ryder, pp. 395-397, pl. 12, figs. 2-6; text-fig. 
3 

? 1933. Lindstrimia laevis Nicholson and Etheridge, Scheffen, p. 31, pl. 5, 

P1933. ee insertum Scheffen, p. 33, pl. 5, figs. 2, 3. 
Cf. 1961. Dalmanophyllum minimum (Ryder), Minato, pp. 81-85, pl. 11, figs. 

1a, 2a, 3a, 5, 7-9, 12, 13, 16; text-fig. 20-22. 
? 1964. Dalmanophyllum gainesi Davis, Stumm, p. 17, pl. 6, figs. 31, 32. 

Type material. — Lectotype (here chosen) — USNM 87175, 
the original of Foerste’s (1906) plate 5, figure 2C (shown on PI. 2, 

figs. 6, 7, 12-14); paralectotypes are originals of Foerste’s (1906) 

figures 2D, 2E and 2F, under the same catalogue number. 

Type locality and horizon. — “Along the road north of Estill 

Springs, north of Irvine” in central Kentucky (locality 53-53a). 

Number of specimens examined.—Ten (the type suite plus 

seven collected specimens ). 

Diagnosis. — Dalmanophyllum with diameter about equal to 

length, and cardinal fossula present on convex side in later stages; 

major septa bearing elongate carinae; in earliest stage, septocoels 

entirely closed by stereome; no attachment scars present. 

Description. —Seven specimens of Dalmanophyllum, all of 

which seem to be conspecific, were found at locality 1 (near Panola, 

Kentucky). These are curved, solitary corals with the cardinal side 

convex. The diameter in the cardinal-counter plane is generally (but 

not universally ) somewhat shorter than that in other directions. This, 
combined with the sense of axial curvature, results in a cuneate, 

calceoloid corallite. It seems likely that these specimens lay on their 

cardinal (convex) side on the sediment, unattached, with the oral 

disc directed obliquely. 

The theca is rugose, and fine longitudinal grooves reflect the 
positions of the major and minor septa. In most specimens there is 
little evidence of wear, an unusual condition in Brassfield specimens. 
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Several have virtually perfect basal points. 
The following measurements (in mm), taken from the largest 

and smallest of the specimens found in the field, give some indication 
of the size-range involved: 

smallest largest 
specimen specimen 

perpendicular height from base to center of calice floor 7 14 
perpendicular height from base to convex calice lip 17 22 
maximum diameter across calice fleor Ui 7 
maximum diameter across calice lip 12 17 

The external and internal features of three of the field speci- 

mens were studied in thin section. These are described in turn 

below: 

The first specimen (PI. 2, figs. 15-17; Pl. 15, figs. 9, 10) has 
an extremely well-preserved calice, free of sediment. The diameter 

across the rim of the calice is 14.5 mm, and at the level of the floor, 

about 10.0 mm. In this specimen the cross-section is more circular 

than in the others. The upper edges of the major septa (27 in num- 

ber) are flat and parallel to the calice floor, extending about 1.5 to 

2.0 mm from the theca. From here they drop nearly vertically to 

the calice floor, a distance of about 4.5 mm. At the floor they curve 

smoothly through 90° to produce a flat, horizontal surface. They 

extend axially, their ends uniting with some twisting at the base 

of the axial structure. This structure is a tongue-like columella 

raised 2.0 mm above the calice floor, with a horizontal length near 

its base of 3.5 mm and a basal thickness of about 0.4 mm, tapering 

upward. It is formed by the fusion of the counter and cardinal septa. 

The connection with the cardinal septum occurs below the level of 

the calice floor in a cardinal fossula, so that the vertical edges of the 

columella and the cardinal septum are separated at the level of the 
calice floor by more than 1 mm. The minor septa are short, extend- 

ing just over 1/3 as far from the theca as the major septa. They do 

not have an upper horizontal shelf, as do the major septa. The sides 
of the major septa bear weak ribs (elongate carinae) rising axially 
at a slight angle to the horizontal. It cannot be determined if they 

occur on the minor septa. They are located and oriented consistently 
with the position of septal trabeculae, by analogy with modern 
scleractinian corals. 

Two transverse, and one longitudinal section were made of this 

specimen. Unfortunately, the lower cross-section, with a diameter 
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of about 4 mm, was partly broken in the process of cutting, and 
shows only dilated septa, without open septocoels, that reach to the 
axis. 

The higher transverse section is circular with a diameter of 11 

mm (PI. 15, fig. 10). The theca is a septal stereozone, slightly over 

1 mm thick. The minor septa are almost entirely restricted to the 

stereozone, with only the smallest point occasionally projecting in- 

to the septocoels. The major septa are thickened proximally by 
stereome just distal to the stereozone, and number 26 at this level. 

The cardinal septum lies in a fossula, and the two major septa to 

either side of it join their axial ends to the sides of the major septum 

on the counter side of each. The other major septa join their axial 

ends together in groups of two and three, and these connections are 
cemented by secondary deposits of stereome. One septum is some- 

what thinner than the others, and doesn’t reach as far axially as 

most, but bends toward the counter side, contacting its neighbor. 

The cardinal and presumed counter septa are connected across the 

axis to form a diametric line. In the axis, for a length of 3.5 mm, this 

line is thickened by secondary stereome, in the midst of which may 

be seen the thinner material of the septa proper. This is the mode 

of formation of the linguoid columella. Only a few septa are in con- 

tact with the columella at this stage. 
In longitudinal section (PI. 15, fig. 9), no tabulae or dissepi- 

ments were discerned; only twisted masses of stereome. This pre- 

sumably reflects the section plane intersecting septa and the 

stereome of the axis. The deposits of the more axial region are 
perforate in places. 

The calice of the second specimen (UCGM 41946) is not so 

well preserved as that of the first. The diameter across the rim of 

the calice is 11 12 mm (the shorter direction being in the plane 

of the cardinal-counter line). The base of the calice is about 6.5 

mm in diameter, and the length of the axial columella is about 2.5 

mm. There are 25 major septa, their axial ends approaching and 
sometimes contacting the base of the columella. The major septa do 
not have the distinct upper shelf seen in the previous specimen, pos- 
sibly a result of the poorer state of preservation. There appears to be 
a cardinal fossula, though it is largely obscured by encrustations in 

this region. The minor septa are not as prominent as in the previous 
specimen. Two possible minor septa appear on either side of the 
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cardinal septum, though these could be weakly developed major 
septa. The septa bear faint ribs, similar to those described in the first 

specimen (UCGM 41952, above). 

One transverse section (PI. 15, fig. 11) was taken just below 

the calice floor, and a longitudinal section (PI. 15, fig. 12) was also 

taken. The former has a circular cross-section, 7.5 mm in diameter. 

On one side, the perimeter of the circle has been slightly depressed 

as a natural consequence during growth. Twenty-one major septa 

appear in the section, though no minor septa are present. The 

septa are secondarily thickened by stereome, and this thickening 

increases peripherally, the stereome extending into the stereotheca 
to give the portions of the septa in the stereotheca a bulbous ap- 

pearance. This pattern was seen in the previous specimen, though 

not so clearly. The septa join axially in groups of two, three, and 

(in one case) four. The presumed cardinal and counter septa join 

across the axis (the counter septum somewhat indirectly approach- 

ing the columella), to form a diametric lamella which is only 

slightly thickened in the axis, the thickened portion measuring 
about 1.5 mm in length. There is no clear symmetry of the septa 

around the presumed cardinal septum as seen in the previous speci- 
men, but this may be due to the smaller diameter (earlier growth 

stage). The theca is about 0.7 mm thick. 
The longitudinal section is identical to that of the previous 

specimen, with copious stereomal deposits, particularly in the axis. 

No tabulae or dissepiments appear to be present. Perforations occur 

in some areas of the axial stereome, and in the base of the corallite 

are apparent axial ends of the early septa. 

A third specimen (PI. 2, figs. 20-23; Pl. 15, figs. 5-8) was 

studied in transverse section only. The diameter at the calice rim 

is 17 & 15 mm (the latter in the cardinal-counter plane). The 

calice, unfortunately, was filled in. 

Four transverse sections were taken. The lowest (PI. 15, fig. 8) 
is 4 < 3.5 mm in diameter, slightly broader in the cardinal-counter 
plane. The septocoels are completely closed by stereome. There ap- 
pear to be about 21 septa present, with no clear distinction of orders. 
The cardinal septum lies on the convex side, and to either side of 

it the neighboring septa parallel the cardinal so that they abut the 

side of the septa to their counter side. This forms a sort of fossula, 



BRASSFIELD CorRALS: LAUB 87 

clearly marking the cardinal. The cardinal septum extends into the 

axial area and is the longest septum present. It does not appear to 
be in direct contact with the counter septum at this stage. In the 
peripheral zone, wedges appear between the septa, possibly repre- 

senting incipient septa. 

The next-highest section (PI. 15, fig. 7) has a diameter of 6.5 

mm. Here there are 24 major septa, two of which are inserted about 

90° from the cardinal septum. The two septa neighboring the 
cardinal to either side are distinctly curved axially toward their 

respective counter sides, contacting the sides of their neighboring 
septa. No minor septa are present. Some of the septa have bulbous 

peripheral ends where they enter the stereozone. The septocoels 

are becoming open. The axial area is obscured by dolomitization. 
The third section, higher still in the corallite (Pl. 15, fig. 6) 

has a diameter of 9 mm. There are 24 septa present now, all major. 
One of them is only a large stub in a septocoel. I first thought that 
this was a septum in the process of being inserted. As, however, it 

corresponds in position with a fully-developed septum of the lower 

transverse section, it seems more likely that this is a septum which 
was aborted by crowding. Despite the nearly 50% increase in 

diameter of this stage over its predecessor, this septum is only 

slightly shorter than the one corresponding to its position in the pre- 
ceding section. The septa of this level are proportionately shorter 

than those of the previous level. The latter reached nearly to the 

axis, while the former leave an axial space fully 1/3 the total 

diameter. From a septum on the counter side (but not directly op- 

posite the cardinal) there extends a thin band of skeletal material 
connecting it with a small feature that appears to be the remnant of 
a nearly destroyed axial structure. 

In the fourth and highest section (PI. 15, fig. 5) the diameter 

is 7 < 6 mm, shorter in the cardinal-counter plane. There are 27 

major septa, with dilated proximal ends, and minor septa repre- 
sented by small bumps in the septocoels. The theca is 1 mm thick. 

The septa at this level are more slender than at lower levels. The 

cardinal septum is not so clearly marked as below. A columella ex- 

tends along the cardinal-counter plane, presumably connecting these 

two septa, and measuring 4 mm in length, and 1.5 mm at its 

greatest breadth. The septa are joined axially in twos and threes, 
but only in a few cases do the axial ends contact the columella. 
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Discusston. — Nicholson and Etheridge (1878) described Lind- 
stroemta laevis from the greenish mudstones of Penkill, near Girvan, 

Scotland. They regarded these beds as late Llandovery in age, and 
the latest estimates (Ziegler, Richards, and McKerrow, 1974) agree. 

These solitary corals are curved, with the diameter equal to or 

slightly greater than the length. The figures give no impression of 
foreshortening of the cardinal-counter diameter, a feature commonly 
seen in the Brassfield form. The calice is oblique and was filled with 
sediment in all specimens studied by these authors. All that could be 

determined is that the calice is deep, expanding abruptly, and the 

septa are quite short near its lip. At various levels, from 15 to 23 

major septa were found, which join axially into a columella pro- 
jecting up into the calice. Minor septa were not clearly observed. 
Presumed arched tabulae appear in the base (Nicholson and Ethe- 

ridge, pl. 6, fig. 4b), but dissepiments are absent. 

The columella is elongate in the horizontal plane, just as in my 

specimens, and presumably lies in the cardinal-counter plane. Con- 
siderable stereome is involved in its formation. The proximal ends 

of the septa expand where they enter the stereozone. In a transverse 

section, supposed to be 6 mm in diameter, the columella is 2.4 mm 

long with a maximum width of about 0.6 mm. In this stage (Nichol- 

son and Etheridge, pl. 6, fig. 4e), the septa have nearly all lost 

contact with the columella, but have not joined distally in groups. 

The corallites are apparently smaller than mine, averaging 

“three lines” (about 6.5 mm) in length, and “3.5 lines” in greatest 

diameter. Large specimens reach a length of “6 lines” (about 13 
mm) and a diameter of 6 to 7 “lines”. The largest Penkill speci- 

mens are comparable in size to my smallest. As the authors indicate 

that they found up to 23 major septa (presumably in their larger 
specimens), it is likely that they were dealing with small individuals 

of a species that could attain larger dimensions. 
No mention is made of a cardinal fossula in these specimens 

(though in a previous description, of L. subduplicata, these authors 

specifically noted the absence of such a feature), and no mention is 
made of ridges on the septa (as the septa were observed only in thin- 
section). The two transverse sections presented (of different speci- 

mens) do not clearly show the symmetry about the cardinal septum 
so commonly seen in the Brassfield specimens. 

The over-all similarities between the Girvan form and my speci- 

mens are so strong as to make it possible they are conspecific. In 



BRASSFIELD CoraALs: LAUB 89 

the absence of definitive information on the presence of a fossula in 
the Girvan form, however, their conspecificity must be viewed as 

questionable, and Nicholson and Etheridge’s trivial name is not 

presently applied to the Brassfield species. 
Davis (1887) figured the species Cyathophyllum gainest from 

the Louisville Formation (Late Wenlock and Earliest Ludlow) near 

Louisville, Kentucky. Later, Stumm (1964) refigured two of the 
specimens and described the species. He gave the collecting locality 
as Brunerstown, 12 miles east of Louisville. 

The corals are curved, trochoid, with a length of 1.0 to 1.5 cm 
and a maximum diameter of 0.5 to 1.5 cm (comparable in size with 

the Brassfield specimens). The calices are funnel- or cup-shaped, and 

similar in depth to ours. Some specimens have a peripheral platform 
on top of the septa, as seen in the first of the three Brassfield speci- 
mens described above. Stumm reported about 50 septa (apparently 

referring to the total of both orders), and a bladelike columella 

formed by the junction of the cardinal and counter septa. The major 
septa extend to the base of this columella. The minor septa are very 
short, largely restricted to the periphery, as in my specimens. The 

figures and description do not make it clear if there is a fossula, or 

if the septa bear ridges. 

The syntypes of C. gainesi (MCZ 7551-7556) were not avail- 
able for study, so that it is best to treat this form as probably con- 

specific with my material due to the many features they share, but 

to withhold a final decision pending further study. 
The earliest reference in the literature to a form unquestionably 

conspecific with my specimen is that of Foerste’s (1906) Lind- 

stroemia lingulifera from the Waco bed, Noland Member of the 

Brassfield Formation near Panola, Kentucky (locality 1 of this 

study), and from the same horizon north of Estill Springs, Kentuckv 

(vicinity of locality 53-53a). The type assemblage consists of three 
specimens (USNM 87175), which are the originals of Foerste’s 
plate 5, figures 2C-F. 

The calice areas of these specimens are poorly preserved: the 
walls are destroyed, leaving only the calice floor. The exterior of 

the theca is as found in my specimens. The calice shows a cardinal 

fossula on the convex side, and a linguiform columella of the same 

form and orientation as in the Brassfield specimens. In a diameter 

of 11.5 mm, the specimen of fig. 2D shows 28 septa (major). The 
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minor septa are apparently restricted to the stereozone. This speci- 
men presents what is essentially a cross-section, as the calice walls 
are gone, and the ratio of septa-to-diameter is in good agreement 
with that in my specimens. 

The specimen shown in Foerste’s fig. 2E and F was sectioned 
(Pl. 15, figs. 3, 4). This specimen was about 17 mm in length 

(measured straight, from the base to the highest part of the convex 

side), and about 11.5 mm in diameter. Note that these dimensions 

are of the specimen without the calice wall. 
The transverse section is 9.5 mm in diameter. There appear to 

be about 25 major septa, all peripherally thickened (secondary alter- 
ation somewhat obscures the exact number). The columella connects 

the presumed cardinal and counter septa and is 3.5 mm long, with a 

maximum breadth just under 0.5 mm. Clearly, this structure is the 
result of stereomal thickening of the cardinal-counter lamella in the 
axis. The septum presumed to be the cardinal is curiously bent and 
slightly out of line with the columella. The septum to one side of it 
aborts against the side of its neighbor toward the counter side, but 
this does not happen in the case of the septum on the other side of 
the presumed cardinal. The stereotheca is slightly over 1 mm thick, 

and no minor septa appear in it. The major septa join axially in 
groups of two and three, and in some cases these groups seem to be 
joined by stereomal deposits to the side of the columella. 

The longitudinal section is similar to those of the field speci- 
mens. The axial area is filled with a perforate mass of stereome. 
Between this mass and the theca, there are a few axially convex 

tabulae, separated from one another by about 0.4 to 0.6 mm. 

Ryder (1926) reported a species from the Wenlock of Gotland, 

Dinophyllum minimum, which clearly belongs to the genus Dalma- 

nophyllum Lang and Smith. It is a trochoid coral, reaching a maxi- 

mum length of 26 mm and diameter of 12 mm. The calice is fairly 
deep, with a small linguoid columella projecting from the floor 
often united with the cardinal septum. The ratio of coral diameter 

to number of major septa appears to be comparable to that of my 
specimens. A depression or flattening, interpreted as an attachment- 
scar, often appears on the lower convex side (PI. 2, fig. 19)*. This 

*For other views of this specimen, see Pl. 2, figs. 18, 24 and Pl. 15, figs. 13, 14. 
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feature is not found in the Brassfield specimens. Ryder reported two 

forms of this coral, one “short, squat, and turbinate” and the other 

“elongated, this latter with the calyx [sic] usually set oblique to 

the axis of growth”. It seems likely that he was dealing with two 
separate species. The cardinal and counter septa are united by the 

columella, and the axial ends of the other major septa unite in 

groups of from two to four. The septa appear to be thickened 

slightly peripherally, and development of minor septa is feeble. 

In the earliest stages (diameter — 2 mm) the axial lamella is 

present, with the ends of the other septa united with it. This struc- 
ture thickens in later stages. The transverse sections suggest a fos- 

sula or pseudofossula containing the cardinal septum, but no specific 

mention is made of this in the text. (Nonetheless, Minato [1961] 

in an ontogenetic survey of specimens from Gotland which he con- 

sidered to be D. minimum, reported a cardinal fossula.) The figures 
also indicate that in the earliest stages (diameter — 2 mm) the 
septocoels are open. Minato’s figure 22 substantiates this. This fact, 

and the presence of basal attachment-scars makes it best to regard 
the species described by Ryder as distinct from my form. 

Scheffen (1933) described two forms that resemble D. linguli- 

ferwm, from the Ringerike area near Oslo, Norway. These come from 

Zone 5b, which Neuman (1969, p. 2) assigned to the Porkuny Stage. 

Neuman considered this stage to be Upper Ordovician, while Man- 

ten (1971) regarded it as lowermost Llandovery in age. In either 
case, it is pre-Brassfield in age. 

The first of these species is Lindstroemia laevis Nicholson and 

Etheridge, 1878, which is discussed above. This has a simple 

columella arising from the union of the septa. It is free-standing in 
the ephebic stage and joins the cardinal and counter septa. The 
major septa are single or united axially into groups, and are peri- 
pherally thickened. Minor septa are weakly developed. The coral- 

lite diameter is from 5 to 10 mm. There are 21 major septa in a 
diameter of 6.5 mm, similar to the ratio found in the Brassfield 

specimens. The stereotheca is about 0.5 mm thick. There is no sign 
of tabulae. 

The information on this species given by Scheffen is too incom- 
plete for any conclusions to be safely drawn. The figure shows only 
a portion of a transverse section with a free-standing columella 
about 2 mm long and 0.7 mm at its greatest breadth. It is not possi- 
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ble to determine if a fossula is present. Further information on the 

external features, especially the length and nature of the base, would 

make it easier to determine the relationship between the Norwegian 

and Brassfield forms. From what may be seen, it is likely that they 

would prove to be conspecific. 
The second form described by Scheffen, Tyria insertum, has a 

simple columella, easily recognized even before separation from most 

of the septa. In the stereotheca, the proximal ends of the septa stand 

out clearly. Stereome fills the interior of the corallite in early stages. 
The septa reportedly withdraw evenly from the axial columella. 

Though the characters of this species described by Scheffen agree 

with those of D. linguliferwm (Foerste), there is too little informa- 

tion available to draw conclusions on the relationships between the 

two forms. 

Distribution. — Kentucky: mid-Llandovery (Brassfield Forma- 

tion). 

There are forms similar to Brassfield specimens occurring in 

northwest Europe. In no instance can they be confidently said to 

be conspecific with the present species. In some instances, such as 

D. minimum (Ryder) morphologic features preclude conspecificity. 
In others, such as L. laevis Nicholson and Etheridge, L. laevis N. 

and E. of Scheffen, C. gainesi Davis, D. gainest (Davis) of Stumm, 

and T. insertwm Scheffen, details are lacking in the descriptions that 

might make conspecificity conclusive. It seems likely that the 
ancestry of D. linguliferum (Foerste) may be in the Late Ordovician 

or Early Llandovery of Scandinavia or western Europe. 

Brassfield occurrence. — Locality 1 (near Panola, central Ken- 

tucky); Foerste’s specimens included some from north of Estill 

Springs, central Kentucky (vicinity of locality 53-53a). 

Genus RHEGMAPHYLLUM Wedekind, 1927 

1927. Rhegmaphyllum Wedekind, p. 14. 
1927. Regmaphyllum Wedekind, p. 74. 
1937. Regmaphyllum Soshkina, p. 85. 
1940. Rhegmatophyllum Lang, Smith & Thomas, p. 114. (Nom. van. pro 

Rhegmaphyllum Wedekind, 1927). 
? 1960. Briantelasma Oliver, p. 89. 

Type species. —(SD Soshkina, 1937, p. 85) Turbinoha tur- 

binata Hisinger (1831); Lang, Smith, and Thomas (1940, p. 114) 
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mistakenly implied that the type species is R. turbinatwm ( Hisinger) 

of Wedekind (1927, p. 74). 

Type localty and horizon. — Silurian of Gotland. Lang, Smith, 

and Thomas said the species is “very abundant at the Slite Marls 
at Slite and at Visby. Widely distributed in Gotland and ranges from 

Wenlock to Ludlow.” 

Diagnosis. — Solitary corals lacking dissepimentarium; theca 

a septal stereozone; minor septa very short; major septa reaching 

axis, sometimes with counter-clockwise whorl; well-marked cardinal 

fossula on convex side of corallite, with parallel sides; interior mostly 

filled with stereome. 

Description. — These are solitary, non-dissepimentariate rugose 

corals. Their forms vary from straight-conical to ceratoid. No basal 
attachment structures are known in this genus, the lower portion 

of the cone simply coming to a smooth point. The theca, a septal 

stereozone, is thick. 

The major septa reach to the axis. The minor septa are charac- 
teristically short, often barely protruding from the theca. 

A straight-sided cardinal fossula appears to be ubiquitous. With- 

in it is a cardinal septum depressed below the level of the calice 

floor but reaching the axis. The septa forming the walls of the fos- 

sula often distally truncate the septa between them and the cardinal 

septum. 

The axis of Rhegmaphyllum species is commonly affected by a 
counter-clockwise axial whorl (PI. 16, figs. 1, 12). 

The interior of the corallite is mostly filled with stereome. This 

serves to thicken the septa in the earlier stages of growth, filling 
the septocoels and leaving only sutures betwen the septa. In later 
stages, incomplete tabulae are sometimes present, sloping from the 
axis downward toward the theca (PI. 15, fig. 19). 

The septal trabeculae may thicken to form elongate carinae, 
projecting up toward the axis from the periphery. On worn speci- 
mens, these may be manifest on the surface as a pattern of diamond 

shapes in the planes of the septa (Pl. 3, fig. 8), a pattern referred 

to by Foerste (1906, p. 310) as “quincuncial”. 

Discussion. — Soshkina (1937, p. 85) designated Turbinolia 

turbinata Hisinger, 1837 [sic] as type species of this genus. Hisin- 

ger’s earliest use of this specific name was in 1831 (p. 128), in which 

he seems to have attributed it to Lamarck. In 1837 Hisinger briefly 
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described T. turbinata, and provided an illustration (pl. 28, fig. 6) 
for the first time. Lang, Smith and Thomas (1940, p. 114) incor- 

rectly believed Soshkina’s selection to have been Wedekind’s (1927) 

R. turbinatum (Hisinger). 

Lang et al. (1940) considered R. turbinatum (Hisinger) of 

Wedekind, and T. turbinata Hisinger (in part) to be identical to 

Zaphrentis(?) [sic] conulus Lindstrém, 1868, and opined that the 

correct name of the type species is R. conulus (Lindstrom). Ap- 
parently these authors felt that R. turbinatum (Hisinger) of Wede- 

kind was not identical to the typical T. twrbtnata Hisinger (though 

I am unaware of designation of a lectotype or neotype for the lat- 

ter), but rather was conspecific with Z. conulus Lindstrém. In his 

unillustrated description of R. turbinatum (Hisinger), Wedekind 

reported the absence (or lack of observation) of a cardinal fossula, 

an element which is distinct in Lindstrém’s figures of Z. conulus. 

As noted above, Lang et al. were in error in giving the type species 
of Rhegmaphyllum Wedekind as R. turbinatum (Hisinger) of Wede- 

kind. The correct type species is Turbinolia turbinata Hisinger, and 

while Lindstrém’s species is probably a Rhegmaphyllum, its fea- 

tures cannot be regarded as definitive of the genus. 

Further, if Hisinger’s specimens of R. turbinatum prove to lack 

cardinal fossulae it will necessitate a re-evaluation of the impor- 

tance of this feature as a taxobasis for Rhegmaphyllum, as stressed 

here. This emphasis is largely based on the common opinion that 

Z. conulus Lindstrém, a form better documented than T. turbinata 

Hisinger, is a Rhegmaphyllum. 
Another possible explanation for Lang et al.’s view that Z. 

conulus Lindstrém is the type species of Rhegmaphyllum Wedekind, 

would be that these authors felt that 7. turbinata had originally 

been described by Lamarck, as Hisinger (1831) seems to imply. If 

they felt that Hisinger’s specimen did not belong to Lamarck’s 

species, but rather to Lindstrém’s, their opinion on the correct name 
of the type species of Rhegmaphyllum would be understandable. No 
mention, however, is made of Lamarck in Lang et al.’s discussion of 

this genus, so this possibility seems unlikely. 
Before describing Rhegmaphyllum, Wedekind (1927, p. 14) 

listed the genus in a systematic array. In this list, the spelling was 
“Rhegmaphyllum”. In the subsequent description (1927, p. 74), 

Wedekind (whether by design or typographical error) spelled the 
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name as “Regmaphyllum”, without further comment. This latter 

spelling was used by Soshkina (1937). Because the first spelling of 

the generic name is “Rhegmaphyllum”, a name apparently properly 

in keeping with the rules of nomenclature, and because Wedekind 
gave no indication that he had intentionally changed his mind in 

altering the spelling on the later page, “Rhegmaphyllum” must be 
regarded as the correct name. Lang, Smith, and Thomas (1940, p. 

114) emended the spelling to Rhegmatophyllum, a modification 

also regarded as invalid. 

Briantelasma Oliver (1960) is a solitary rugose genus from the 

Silurian and Lower Devonian of North America, whose characters 

mark it as closely related to Rhegmaphyllum. The two forms share 

the general radiality of the septa, which in the case of the majors, 

extend to the axis without forming an axial structure. The septo- 

coels are largely filled with the stereome of dilated septa in both 
genera. In addition, both Briantelasma and Rhegmaphyllum have a 

cardinal fossula. On the other hand, the minor septa of Briantelasma 

tend to be longer (1/3 to 2/3 the length of the major septa) than 

is usual in Rhegmaphyllum, and its tabulae are reportedly com- 

plete. More study is necessary on the type material before the rela- 

tionships between Briantelasma and the present genus can be ascer- 

tained. 

Rhegmaphyllum daytonensis (Foerste) Pl. 2, figs. 25-28; 
Pl. 3, figs. 1-17; Pl. 15, figs. 15-19; Pl. 16, figs. 1-12 

Cf. 1868. Zaphrentis conulus Lindstrém, text-fig. p. 428; pl. 6, fig. 8. 
Cf. 1882b. Zaphrentis conulus Lindstrom, Lindstrém, pp. 16, 20-21. 
Cf. 1885. Zaphrenthis vortex Lindstrom, p. 19 (nom. nud.). 

1890. Cyathophyllum celator daytonensis Foerste, pp. 339-340, pl. 9, figs. 
9-11 (non Zaphrentis celator Hall, 1877). 

1890. Cyathophyllum facetus Foerste, p. 341, pl. 9, fig. 8. 
1893. Cyathophyllum celator (Hall) var. Daytonensa Foerste, Foerste, p. 

601, pl. 34, figs. 9-11. 
1894. Zaphrentis vortex Lindstrom, Weissermel, p. 630, pl. 50, figs. 3, 4. 

Cf. 1896. Zaphrentis conulus Lindstrém, Lindstrom, pp. 32-34, pl. 6, figs. 65-68. 
1896. Zaphrenthis vortex Lindstrém, Lindstrém, pp. 34-35, pl. 6, figs. 69- 

TEX 

1906. Zaphrentis charaxata Foerste, pp. 310-311, pl. 7, figs. 4A-E. 
? 1933. Lindstrimia torsa Scheffen, pp. 31-32, pl. 5, figs. 6, 7. 
? 1962b. Briantelasma sp. Oliver, p. 27, pl. 14, figs. 8-12. 
? 1971. Leolasma kaljoi Scrutton, pp. 211-212, pl. 2, fig. 13; pl. 3, figs. 1-8; 

text-fig. 7. 

™~ 

8) 

Type material. — Lectotype: USNM 84796, the original of 
Foerste’s (1893) plate 34, fig. 10 (identical to Foerste’s (1890) pl. 
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9, fig. 10), figured on Plate 2, fig. 27, and Plate 16, figures 1, 2 of 

the present work. Paralectotypes: 2 additional specimens under 

USNM 84796, possibly the originals of Foerste’s (1893) plate 34, 

figures 9, 11 (identical to Foerste’s [1890] pl. 9, figs. 9, 11), shown 

on P]. 2, figs. 28, 26 respectively; and USNM 93518 (shown on PI. 

2dign Zo»). 
In the museum box with USNM 93518 is a card bearing no 

catalogue number, designating as type of the species the original of 
Foerste’s (1893) plate 34, figure 10. This figure bears no resemblance 

to the specimen in the box. In the box with specimens catalogued as 

USNM 84796, is another card with the number 84796 on it, again 

designating figure 10 as the type. Both labels appear to be in 
Foerste’s handwriting. In neither his 1890 description, nor that of 
1893 did Foerste indicate which figure represented the type of the 
species, though he did refer to a type specimen. Consequently, the 
museum label is the only source of information as to which speci- 
men he regarded as the type. It appears that the card in the box 
with USNM 93518 was placed there by mistake, and that the true 

type, as intended by Foerste, is the one of three specimens included 

under USNM 84796 that best agrees with Foerste’s figure 10, here 
designated the lectotype. The other two specimens, labelled as co- 

types on their museum cards, thus become paralectotypes. 
Type locality and horizon.— Dayton, Ohio, site of the Vet- 

erans’ Hospital (called Soldiers’ Home by Foerste), from the Brass- 

field Formation (mid-Llandovery). 
Number of specimens examined. — Over 100, including the type 

suite of C. celator daytonensis Foerste, 1890 (4 specimens), and 29 

specimens of Zaphrenthis charaxata Foerste, 1906 under USNM 

87178 (including the type suite of 4 specimens). 
Diagnosis. — Trochoid or turbinate Rhegmaphyllum with 

counter septum lengthening through ontogeny as cardinal shortens; 
cardinal and counter septa in contact, or nearly so, at all levels be- 
low floor of the fossula; axial structure solid (no axial tube), often 

whorled counter-clockwise; septa ridged in later growth-stages; 
major septa rhopaloid. 

Description. — This is one of the most remarkable species found 
in the Brassfield. It is by far the most widespread (Table 3, Text- 
fig. 5e), occurring at 18 localities, and possibly at 9 others. Locally 
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its abundance can be striking, as at localities 5, 37, and others. More 

significant is the fact that it is often abundant where other species 

are almost totally lacking (locality 5). Its plasticity of form makes 

it difficult to formulate a description of this species that is univer- 

sally applicable. Certain distinct features found in the R. daytonensis 

group seem to occur together in various combinations, but none are 
so closely-correlated as to allow confident division of this form into 

more than one species. 

The corallite may be trochoid or turbinate, varying widely in 

the width-to-length ratio. It is always curved with a convex cardinal 

side. The outer surface may be smooth (perhaps due to wear) or 
distinctly striate longitudinally. Rugosity occurs but is not particu- 
larly pronounced. Foerste (1906, p. 310) noted that the longitudinal 

striae, especially on weathered specimens, appear as “zig-zag lines 
dividing the surface into small polygonal facets arranged in more 
or less quincuncial order.” This pattern reflects peculiarities of the 

septal structure (see below) brought to the surface by wearing of 

the theca. 

The calice is distinctive, dominated by a distinct, deep cardinal 

fossula, parallel-sided or narrowly wedge-shaped, and reaching the 

axis. The fossula borders are formed by two major septa. The cardi- 

nal septum lies in the axis of the fossula, dipping deeply below the 

level of the calice floor before reaching the axis, but reappearing 

distally to rise closer to the axis. It is flanked by a pair of major 

septa that are contratingent to the pair of major septa that actually 
form the walls of the fossula (PI. 3, figs. 9, 12). This is due to the 

fact that those abutting lie parallel to the cardinal septum, while 
the bounding septa (like all the other septa) are radially-disposed 

relative to the axis. This pattern of the cardinal region is sometimes 

encountered in Dalmanophyllum. 

In many specimens, the septa bear ridges (elongate carinae) 
sub-parallel to the calice floor, and slightly higher axially than 

peripherally. These are the same features as were recognized in 
Dalmanophyllum linguliferum (Foerste). They occur on both sides 

of a septum, and are arranged both oppositely and alternately, even 
on a single septum (PI. 3, fig. 14). The ridges appear to be absent in 

early stages. In three specimens in the collection of Ohio State Uni- 

versity, they appear at the following elevations above the base: 12 
mm (OSU 22598), 12 mm (OSU 22603), and 17 mm (OSU 22597). 
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It is presumably the intersection of these carinae with the weathered 

corallite surface that produces the zigzag lineations mentioned above 

(Pl. 3, fig. 8). This relationship is shown especially well in Plate 3, 

figure 11. The carinae are presumed to be due to unusual thickening 
of trabeculae at intervals along the septum. 

The minor septa do not extend so far axially as do the major 

septa, but they bear ridges when these features are present on the 

major septa. 

Axially the major septa unite, and their juncture may or may 
not be affected by a whorl. Invariably, the sense of the whorl is 

counter-clockwise. In the absence of a whorl, the counter septum 

extends to, and apparently across the axis. From the depths of the 

cardinal fossula, a septum arises in the axis and joins with the 
counter septum. It was not determined if it is the axial end of the 

cardinal septum rising from the fossula, or the axial end of the 
counter septum extending into the fossula. When the axial ends of 
the septa are whorled, juncture between the counter and cardinal 
septa is ruptured. 

Usually, a broad, flat-topped convexity occupies the calice, 
separated by a fairly narrow moat from the calice wall. This con- 
vexity appears to be due to whorling of the septal ends, accompanied 

by stereomal deposits between them. The fossula extends into the 

boss and is usually affected by the whorl. The moat contains a series 

of radially-disposed marginal pits in most cases, which are the septo- 
coels restricted to the periphery by axial deposits of stereome (PI. 
Sithioeel 51). 

Occasionally, there is abortion among the major septa, where 
one or more appear to be crowded out from the axis by their neigh- 
bors, such that they reach only mid-way between the ends of the 

major and minor septa. In at least one case (PI. 3, fig. 9) there is 

a certain symmetry to this: Two septa are aborted, one being the 
seventh to one side of the cardinal septum, the other being the 

eighth to the other side. 

There is considerable variation in the configuration of the calice 
floor, depending upon whether or not there is an axial whorl or boss. 

In one specimen with a boss (PI. 3, figs. 15-17), the calice diameter 

(at the rim) is about 2.0 cm, with a depth (to the top of the boss) 

of about 7 mm. The boss diameter is 8.5 mm. The specimen itself 
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measures 2.1 cm along its conxex side, and 1.2 cm along its concave 
side. 

A second specimen, without a whorl and boss (PI. 3, figs. 9, 10), 

has a rim diameter of 1.7 cm with an approximate depth of 3.5 mm. 

The vertical profile of the calice is a segment of a circle. The length, 
measured along the convex side, is 2.1 cm, and along the concave 

side, 1.1 cm. 

A third specimen (PI. 3, figs. 12-14) has a slight axial promi- 

nence but no whorl. The rim diameter is 2.1 cm, about equal to that 
of the previous specimen, but its convex and concave sides measure, 
respectively, 3.5 cm and 1.8 cm, making it more elongate than either 

of the two specimens described above. Its septal pattern is identical 
to that of the previous specimen, being without a whorl, with a con- 

tinuous septum running from the counter across to the cardinal side. 

On the other hand, this specimen has prominent carinae, while these 

are absent in the previous specimen. 

A series of nine transverse, oriented sections were taken from a 

single specimen (PI. 16, figs. 3-11): 

The lowest section is 2 mm in diameter. All that can be deter- 

mined is that the approximately 10 septa present fill the entire cross- 

section. 

The next level is 5 mm in diameter. Here the entire cross-section 
is still filled by fewer than 20 septa, all of one order. 

The third section is 7 mm in diameter. About 21 septa are 
present, with well-developed incipient septa wedged between them. 
Again, the entire cross-section is filled. 

The fourth section is 9 mm in diameter with approximately 27 
septa. It becomes difficult to count the septa now, for while some 
are fully inserted, reaching the axis, others are not yet of full length, 

and reach only about half-way to the axis. So far, all are of the 

major order. The marginal pits (discussed above) are beginning to 

form. The cardinal septum is one of the longest, reaching directly 
to the axis with the other septa abutting it. From the opposite direc- 
tion, a second septum (presumably the counter) does the same, but 

does not contact the cardinal. At this level the counter-clockwise 

axial whorl first becomes apparent. The fossula opens to either side 

of the cardinal septum as two short spaces, midway between peri- 

phery and axis. 
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The fifth section has a diameter of about 11.5 mm with about 

31 or 32 septa. The axial space, which was a pin-point in the previous 
section, is broader now, with only a few septal ends intruding 

(notably that of the counter, and possibly, to a lesser degree, the 

cardinal). This trend of the shortening of the cardinal septum, con- 
current with lengthening of the counter, is one of the distinctive 

features of this species. The marginal pits are more elongate, ap- 
proximating full septocoels. The axial whorl is less obvious than in 

the previous section. The cardinal region appears to have suffered 

somewhat from diagenesis, but it seems that the cardinal septum 

touches the end of the counter septum, though these two are not 

colinear, nor are they readily differentiated. 

In the sixth section, the outline is more elliptical than below, 

measuring about 13.5 11.5 mm in diameter. The shortest diameter 

lies at about 45° to the cardinal-counter plane. The counter septum 
reaches and crosses the axial area, but a small gap appears to 

separate it from the cardinal. The cardinal fossula is larger here, but 

alteration obscures its true nature. There are about 31 or 32 major 
septa present. What may be incipient minor septa appear in the 

stereozone, but do not yet protrude into the septocoels. The thick- 

ness of the stereotheca is about 2 mm. Stereome deposits give the 

axial ends of the septocoels a rounded aspect, and restrict the 

marginal pits peripherally, as well as adding to the solidarity of the 
axial structure. A gap remains between one side of the counter sep- 
tum in the axis, and the axial ends of the approaching septa. Other- 

wise, the axial structure is solid. 

The seventh section measures 15.0 * 13.5 mm across, com- 

pressed as the last section. The cardinal fossula nearly reaches the 
axis. About 36 major septa are present. The marginal pits are 
longer than at lower levels, shaped more like ordinary septocoels. 

Stereome is still present in the axis, but the axial structure is now 

more loose. The axial whorl is well-defined, and there is no connec- 

tion between the counter and cardinal septa. The minor septa do not 

yet protrude from the stereozone, which has about the same thick- 
ness as in the above section. 

The eighth section measures 16.0 15.0 mm across, com- 

pressed as below. There are 35 major septa present. The axial whorl, 
though recognizable, is weak. The presumed counter septum crosses 
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the axis, but does not contact the cardinal septum. The distal ends 

of the major septa in the axis are still slightly thickened by stereome, 

but not to the degree encountered in lower sections. The axial struc- 

ture has become more open. The minor septa do not yet protrude 

from the stereozone. The cardinal fossula reaches the axis and is 

slightly affected by the whorl. The septocoels are largely free of 
stereome, and in them may be seen the first signs of tabulae. 

The ninth, and highest section is incomplete. It appears com- 
pressed as below, with a maximum diameter of 17.5 mm. The stereo- 

zone is 2 mm thick. The septa do not reach the axis, as this section 

is just above the calice floor. As a consequence, the cardinal fossula 

is parallel-sided (whereas below, the sides bowed outward slightly), 

and opens axially. The cardinal septum is considerably shorter than 

in lower sections. The theca at the cardinal area is about half the 

thickness found elsewhere at this level, and the cardinal septum 

hardly extends beyond the inner edge of the adjacent stereozone. 
The minor septa protrude as short points in the septocoels, though 

the base of the protruding portion is much narrower than the seg- 
ment of wall from which it emerges. 

Other specimens show in transverse section the same features 

as this specimen. In some cases, the sutures between the septa in the 
stereozone are zigzagged, reflecting the intersection of the septal 
carinae with the plane of the transverse section. The axial whorl 

may occur at one level, but not at another. In one specimen (PI. 3, 

figs. 12-14), for example, the calice floor does not have an axial 

whorl, and the cardinal and counter septa appear to be continuous, 

and in contact. But a cross-section just below the calice level (PI. 

15, fig. 18), shows a small whorl, with one of the septal ends blocking 

contact between the cardinal and counter septa. 

Longitudinal sections of this species (PI. 15, fig. 19; Pl. 16, fig. 
2) show a corallite filled basally with stereome, but becoming more 
vacuous distally. Strongly convex incomplete tabulae may be seen 
between the theca and the axial structure. The section on Plate 15 

shows the septal carinae, visible as short bars nearly perpendicular 

to the corallite’s outer surface, such that they are slightly higher 
axially than peripherally. 

Discussion. —In a series of papers (1868, 1882b, 1896), Lind- 

strom discussed Zaphrenthis conulus, from the Baltic area and the 

Siberian Platform. The first reference (1868) consists of two trans- 
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verse views of the corallite, showing 25 major septa (including the 

cardinal) with an equal number of minor septa, these at most 1/3 

the length of the major septa. The cardinal septum, along with two 

other short septa on either side of it, lies in a parallel-sided fossula, 

which extends to the axis. The axis is vacant, the void occupying 
about 1/7 the total diameter of the corallite. This axial space, con- 
nected with the fossula, gives the appearance of a key-hole. The 

septa and fossula are affected by a counter-clockwise axial whorl. 
The specimen is from Gotland, but neither its size nor its horizon 
are given. 

In his 1882b paper, Lindstrém referred to occurrences of this 

species in the Silurian (probably Early or Middle) of the Middle 
(Podkamennaya? ) Tunguska River Basin of the Siberian Platform. 

These are specimens considerably larger than the average, reaching 
40 mm long and 23 mm broad at the calice rim. The largest exam- 
ples are more expansive distally and not so elongatedly conical. 
Also, they are somewhat curved. Lindstrém asserted that, in thin- 

section, they are in agreement with the Gotland specimens. 

In the same paper, he referred to specimens of this species of 
Silurian age from near the Olenek River. These are conical and 
straight. The cross-section near the calice is elliptical to circular. 
The calice is funnel-shaped, deepened at the innermost (axial) end 

of the cardinal fossula. The axis is whorled. There are 34 to 35 major 
septa, and an equal number of minor septa. The cardinal fossula is 

large, and keyhole-shaped. The tabulae are frequently incomplete 
and arched against the axis. 

Lindstrém’s 1896 reference is more detailed, and deals with the 

Gotland form. The corallite is simple, straight, regularly conical, 

and seldom curved (and then only slightly). The theca is weakly 
rugose. There are no signs of attachment devices. The calice is circu- 
lar to slightly elliptical, its depth extending for 1/5 the total coral- 
lite length. A corallite 55 mm long has a calice 12 mm deep, and 
about 30 major septa, alternating with as many minor septa which 
project only slightly from the wall. Two or three septa, including 
the cardinal, occur in the fossula. The major septa extend to the 

axis and meet along a circular rim which bounds the axial space. The 

septa bear ridges and grooves as in the Brassfield specimens. In thin- 

section, the major septa appear as twisted cords rimmed by dark 
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stereome. The axial edges of the major septa ar irregular, so that 

when they meet and grow together, a spongy mass forms in the 
axial area. The sparse tabulae are strongly convex axially. 

There is general resemblance between Lindstrém’s material and 

the Brassfield specimens. The form of the cardinal fossula is similar, 

as is the ridging of the septa. In details, however, differences are 
evident. The two septa neighboring the cardinal in the fossula abut 

the sides of their neighbors, the major septa forming the fossula 
walls. This character, found in the Brassfield form, does not appear 

in Z. conulus. Also, while something approaching an axial void is on 

rare occasions seen in my specimens (e.g., Pl. 3, fig. 15), it is never 

so well-developed as in Lindstrém’s form. Finally, R. daytonensts is 

invariably curved, while Z. conulus is generally straight. The con- 

clusion drawn is that, while Z. conulus is surely congeneric with R. 

daytonensis, the two forms are distinct species. 

Foerste (1890) introduced a new form, Cyathophyllum celator 

daytonensis from the Brassfield Formation at Dayton, Ohio. He re- 

garded it as a new subspecies of Zaphrenthis celator Hall (1877). 

Examination of the type of Hall’s species (AMNH 1888) shows 

that these two forms are not conspecific. Foerste’s type suite con- 

sists of the lectotype (USNM 84796) and three paralectotypes (two 
catalogued as USNM 84796 and one as USNM 93518). The lecto- 

type is shown on Plate 2, figure 27, and Plate 16, figures 1, 2 and 
the paralectotypes are shown on Plate 2, figures 25, 26, 28. All the 

specimens are trochoid, and bear rugosities and longitudinal striae 
on their outer surfaces. On the surface of the lectotype, the pattern 

of septal insertion makes it clear that the convex side (see figure) 
is the location of the cardinal septum. 

The lectotype was studied in transverse and longitudinal sec- 

tions (PI. 16, figs. 1, 2, respectively). The transverse section has a 

diameter of 2 cm, and shows about 38 major septa, including the 
cardinal. The minor septa are represented by extremely short points 

barely protruding from the stereozone (which is 3 mm thick, with 

zigzagged sutures between the proximal edges of the septa). The 
structure of the cardinal fossula is somewhat obscured by fragmen- 
tation. The major septa and the axial end of the fossula are affected 
by a counter-clockwise axial whorl, and the axial ends of the major 
septa have stereomal deposits between them, making the axial 
structure more solid. There is no appreciable axial void. 
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The longitudinal section shows the meaning of the zigzagged 

sutures in the stereozone: The septa bear carinal ridges on their 

sides, which rise axially. The ridges are spaced about three per mm, 

and are more strongly developed in the stereozone than on the sides 

of the free septa. Very steep tabulae, some incomplete, occur in the 

space between the stereozone and the axial complex. This form is 

undoubtedly a species of Rhegmaphyllum Wedekind, and is identi- 

fied with the Brassfield form. (In 1893, Foerste recorded the 

presence of this species at Dayton, Ohio, in the “Clinton”, and re- 

peated the figures from the 1890 paper, without a description.) 
Cyathophyllum facetus was described by Foerste (1890) from 

Todd Fork near Wilmington, Ohio (locality 13) (probably Brass- 

field). He remarked that it was similar to Cyathophyllum celator 

daytonensis Foerste, described as a new “variety” in the same work, 

differing only in being of considerably narrower diameter at a 
given level. The specimens of C. facetus in Foerste’s collection rarely 
exceed 25 mm in length, and in all, the fossula is on the convex side 

of the corallite. The outer surface is longitudinally striate, and may 

be faintly rugose. The calice contains fifty to sixty-five septa, and 

has a depth of 4 or 5 mm. The septa are of two orders, the minor 
septa failing to reach the base of the calice. Each septum is crenu- 
lated (carinate?) on both sides, 5 crenulations occurring in 1.8 mm, 

and the axis of the corallite exhibits torsion of the septa. Two or 
three septa are “intercalated” towards the border of the fossula 

(possibly alluding to the condition shown in PI. 3, figs. 9, 12, where 
a pair of septa flanking the cardinal septum terminate against the 
sides of the septa forming the fossula walls). While the description 
and figure do not provide as much detail as might be desired, the 

likelihood is strong that C. facetus is conspecific with Rhegmaphyl- | 

lum daytonensis (Foerste). 
In 1896, Lindstrém presented a detailed description and figures | 

of Zaphrenthis vortex, for which he had in two earlier publications of | 

the 1880’s given only the name, with no description or figures. The 
specimens are from Gotland, in the oldest marls in the area of Visby 
[Upper Llandovery or Lower Wenlock, according to Manten (1971, | 

p. 43 and geologic map)]. This coral is conical, generally curved, 

short, and expands rapidly distally. The rugae are coarse. The 

sutures of the septa in the stereozone are undulose as in the Brass- 

field form. The calice is quite deep, about 17 mm in a corallite 25 
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mm long. The septa bear sub-horizontal ridges, as in the Brassfield 
specimens. The cardinal fossula is prominent, deepest axially, and 
has a keyhole-like form. It is often affected by an axial whorl whose 

direction cannot be determined from the figures. The axial region 

is thickened by stereome. Where not obscured by stereomal de- 
posits, a few tabulae may be seen apparently arching upward axially. 

Lindstrém’s figure 71 suggests the counter septum goes into the 

axial end of the cardinal fossula, a feature distinctive of my form. 

If this does in fact occur, then it is likely that the two are con- 

specific, possibly representing two varieties of the same species. 

Pending further study, we must regard the Brassfield and Gotland 
forms as only possibly conspecific. 

Weissermel (1894) described what he regarded as specimens 

of Zaphrenthis vortex from Kénigsberg, Trémpau, and Bergenthal in 

Prussia. He gave a general description of what were apparently frag- 
mentary examples. 

The corallite is short, conical, rapidly expanding distally, 

straight or weakly-curved. The thecal striae are pinnately arranged 
against three principal striae. The cardinal fossula is wide and long, 
reaching the axis, and remaining about constant in width. It con- 

tains the short cardinal septum, and what Weissermel regarded as 
two minor septa. The cardinal fossula is bounded by two major 
septa, parallel to the cardinal. In the rest of the calice, the septa are 
radially arranged. In addition to the cardinal septum, there are 25 

to 43 major septa, alternating with an equal number of minor septa. 
When the corallite is curved, the fossula lies on the convex side. 

Where the interior is not filled with stereome, tabulae may be 

seen, horizontal in the axis, and sloping steeply peripherally. There 

is no dissepimentarium. 

Weissermel’s description is too sketchy to allow confident iden- 

tification of his form with the Brassfield specimens, though there 
are clear similarities. No mention is made of ridged septa, nor of the 
fate of the counter septum on reaching the axis. Also, the lack of 

strong curvature is more reminiscent of Rhegmaphyllum conulus 
(Lindstrém) than of R. daytonensis (Foerste). 

Foerste (1906) described what he regarded as a new species, 

Zaphrenthis charaxata from the Waco bed of the Noland Member, 

Brassfield Formation, north of Irvine, Kentucky (locality 53-53a of 
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this study). The type suite (USNM 87178, of which the lectotype 

here chosen is shown on PI. 3, figs. 1-5) consists of four specimens, 

labelled as cotypes, from among the total of twenty-nine specimens 

included under this catalogue number. In all specimens, the calice 

walls have been damaged, leaving only the calice floor, with oc- 

casional fragments of the wall and the lower portions of the coral- 
lites. Most of the specimens are around 1 cm in diameter, trochoid, 

ranging from 1.83 to 0.82 cm in length (measured in a straight line 
from the base of the corallite to the calice floor on the convex side). 

In all but one instance the corallites are curved, and in all but two 

instances (or possibly three) the cardinal fossula is on the convex 

side of the corallite. Of the thirteen specimens in which the axis 

was clearly visible, all but two have a counter-clockwise axial whorl. 

The number of major septa range from 27 to 32. In some cases the 
axial ends of the major septa where they meet in the axial complex, 
are dilated (PI. 3, fig. 1), almost forming small separate knobs. The 

peripheral ends of the septa are also thickened. The sides of the 
cardinal fossula are generally parallel, and the fossula reaches the 

axis. A quincunx pattern could clearly be seen on the surfaces of 

twenty-two of the specimens. In two of the largest specimens (in- 

cluding the original of Foerste’s fig. 4A) the sides of the septa are 

ridged, though this is not always obvious due to wear on the speci- 
men. In transverse section (PI. 15, figs. 15, 16) the proximal thick- 

ening and the parallelism of the sides of the fossula are most ob- 
vious. Without question, this form is conspecific with R. daytonensts 

( Foerste). 

Lindstroemia torsa Scheffen (1933) from Stage 6 (probably 
Llandovery) in the Oslo area of Norway, bears some resemblance 

to the Brassfield form. The major septa are fused together axially, 
where they and the cardinal fossula are affected by a counter-clock- 

wise whorl. This torsion, visible even in the more compact younger 

stages, is considered typical of the species by Scheffen. The whorl 
rises as an axial convexity in the floor of the calice. The minor septa 

are weakly developed. Tabulae cross the plane of section in the 

septocoels, sloping downward from the axis. The corallite diameter is 
about 15 mm, and the septa seem to have lateral spacing similar | 

to that in the Brassfield specimens. From the little that can be 

seen in Scheffen’s figures and discerned from his description, it 
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seems possible that this form will prove conspecific with mine, 
judging from the septal arrangement, features of the fossula, and 
the stereome-thickened axial structure. Lack of information on the 
development of the counter septum, however, and on the presence 
or absence of septal carinae, make it wisest to reserve judgement. 

From the Sayabec Formation (Wenlock in age) in the Lake 
Matapedia region of Quebec, Oliver (1962b) described Briantelasma 
sp., a form similar to the present species. As Oliver’s description is 
readily available, only the similarities and differences between these 
species will be considered here. 

Oliver’s measurements of 60 mm and about 30 mm as the 
lengths of his two specimens, and 13 mm and 12 mm as the cor- 
responding maximum diameters, indicate corallites more elongate 
than mine. The number of major septa in a given diameter (29 in 
12 mm, 20 in 7 mm, for example) indicate ratios similar to those 
in the Brassfield specimens. The septa are often rhopaloid (dilated 
distally), as is common in my specimens, and the axis is affected 
by a counter-clockwise whorl. There does not appear to be a void in 
the axial structure. The stereozone is about 1 mm thick at the level 
of a corallite diameter of 1.2 cm. 

The minor septa project only a very short distance from the 
stereozone, reaching no more than 1/4 the length of the major septa. 
The fossula is not clearly shown in the figures, but generally seems 
similar to my specimens. Marginal pits appear in one cross-section 
that is just over 1 cm in diameter, and so far as can be determined, 
the interior is filled with stereome. 

There is no indication from lower sections of the progressive 
shortening of the cardinal septum, and coincident lengthening of 
the counter septum found in my form, nor is there mention of septal 
carinae. These two factors are sufficiently important to require a 
Suspension of judgement on the affinities of the Quebec and Brass- 
field forms pending further study, but the available information in- 
dicates the likelihood of a close relationship. 

Scrutton (1971) described a new species, Leolasma kaljoi, from 
Rio Caparo near the Paso Caparo in the Mérida Andes of Venezuela. 
Scrutton’s is the only reference encountered during this study of 
Silurian corals from South America. Scrutton assigned an Early 
Llandovery age to his material. 
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These are straight, conical corallites, reaching at least 30 mm 

in length, with steep-sided calices about 10 mm deep. The early 

stages are free of septocoels, the septa occupying the entire cross- 

section. Incipient septa appear as wedges between the proximal 
ends of the septa. In some instances, an axial vortex twists the 

septal ends in a counter-clockwise manner. A cardinal fossula ap- 

pears to be the first space to form in the cross-section, followed by 

an axial thinning of the major septa. With this axial thinning, the 
dilated axial ends of the major septa remain to fill out the axial 

complex. From the time of axial separation of the major septa, the 
cardinal septum shortens rapidly, and the rhopaloid ends of the 

septa in the axial complex break apart, causing disintegration of the 

complex. As noted in some of my specimens (e.g., Pl. 15, fig. 18), the 
cardinal fossula extends proximally into the stereozone, making the 

thecal area thinner at this point than elsewhere. The corallite 

diameter ranges up to 17 mm, with 38 major septa present. Tabulae 
were observed in only one longitudinal section, and seem similar to 

those in the Brassfield specimens. 

It is in its straight, conical form that L. kaljot most clearly dif- 

fers from the Brassfield form. This, plus the absence of evidence 

that the counter septum extends axially at the expense of the 

cardinal septum, and the lack of mention in the description of septal 

carinae make it best not to conclude that these forms are conspeci- 

fic. Further study may, however, show that they are conspecific, as 

there remain many similarities. 

Distribution. — Ohio and Kentucky: mid-Llandovery (Brass- 

field Formation). 

Possibly conspecific forms occur in the following localities: Got- 
land, Upper Llandovery or Lower Wenlock; Norway, Llandovery?; 

Quebec, Wenlock; Venezuela, Early Llandovery. 

Brassfield occurrence. — Localities 1, 5?, 7a, 11, 12?, 13, 23, 

26?, 30?, 31, 32?, 34, 36, 37, 38?, 407, 41, 42?, 46, 47, 48, 49, 50, 

SL S20. 
Specimens collected by Foerste (reported 1890) in Dayton, 

Ohio; (reported 1906) north of Irvine, Kentucky (vicinity of locali- — 

ties 53-53a of this study). 



BRASSFIELD CoraLs: LAUB 109 

Genus SCHLOTHEIMOPHYLLUM Smith, 1945 

1945. Schlotheimophyllum Smith, p. 18. 

Type species.— Fungites patellatus Schlotheim, 1820, p. 347, 

partim. 
Type locality and horizon. — Silurian of Gotland. 

Diagnosis. — Solitary or compound corals, lacking dissepimen- 
tarium; theca a septal stereozone; corallite patellate, with reflexed 

calice walls; septa of both orders dilated, often in contact laterally 

along sutures, with no septocoels remaining; minor septa indistin- 

guishable from major septa in outer portion of calice wall, both 
orders of nearly equal length; major septa reaching axis, sometimes 
forming axial structure; calice wall with fibrous microstructure, 

lacking dissepiments. 

Description. — This genus contains corals of solitary and com- 

pound form, which often grow to unusually large size, and beautiful 

countenance. The calices are broad and explanate, so that the 

corallite often appears like the modern scleractinian coral Fungia, 

a possible ecologic analogue. The calice walls commonly form a 

broad horizontal surface which appears to have encrusted the sedi- 

ment surface, and the more central portion of the corallite is similar 

in position to the stalk of a mushroom. The septa of both orders are 

dilated throughout almost their entire length, so that the septocoels 

are reduced to sutures over the entire horizontal platform formed 

by the outer calice walls. It is only in the central region that they 
are differentiated visibly into major and minor septa. Here, the 
minor septa terminate abruptly, their axial ends describing an 

ellipse or circle around the corallite axis. The major septa continue 
axially, often first having their upper edges depressed below the 
level of the outer parts of the calice to form a calicular pit. In the 

axis, the ends of the major septa of some species intertwine to form 
a ropy axial structure which may protrude to form an axial boss. 

The internal structure of this genus is striking. There are no 
vesicular dissepiments in the marginarium. Rather this portion of 
the corallite consists of layers of trabecular sclerenchyme (repre- 
senting the septal microstructure) with no interlayered dissepiments. 

The surfaces of these layers slope downward toward the corallite 

axis in the same direction as would layers of dissepiments in a dis- 
sepimentarium. 
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Tabulae are restricted to the narrow calicular pit and tend to 

be incomplete. 

Discussion. — Schlothermophyllum, Mucophyllum, Chonophyl- 

lum, and Craterophyllum are four rugosan genera all sharing the 

basic characters of a wide, reflexed calice wall with dilated dissepi- 

ments meeting along sutures, and a patellate form. For this reason, 

they have often been confused. Their basic differences lie in com- 

binations of two characters: calice walls with a trabecular or dis- 

sepimental structure, and axial ends of the major septa either enter- 
ing or not entering the calicular pit area. Table 9 shows the rela- 

tionships of these genera, all of which are Silurian forms. 

Table 9. Wall structure and septal characteristics of four genera of patellate 
rugosan corals. 

STRUCTURE OF CALICE WALL 

Trabecular Dissepimental 

Septa enter calice pit Schlotheimophyllum Chonophyllum 

Septa do not enter calice pit Mucophyllum Craterophyllum 

Schlotheimophy!lum patellatum (Schlotheim) Pl. 5, figagg 
Pl. 20, figs. 1, 

1820. Fungites patellatus Schlotheim, p. 347 (partim). 
1837. Fungites patellatus Schlotheim, Hisinger, p. 99, pl. 28, fig. 3. 

Non 1854. Ptychophyllum patellatum (Schlotheim), Milne-Edwards & Haime, 
p. 291, pl. 67, figs. 4, 4a. 

‘f. 1865a. Ptychophyllum canadense Billings, p. 107. 
‘f. 1901. Chonophyllum canadense (Billings), Lambe, pp. 185-186, pl. 17, 

feds, I, ele, 7, 6 Seis Silo, GE 

Cf. 1901. Chonophyllum belli Lambe (partim), pp. 186-187, pl. 16, fig. 6 (non 
fig. 5; non Billings, 1865b). 

1926. Chonophyllum patellatum (Schlotheim), Lang, pl. 30, figs. 4-6. 
1927. Chonophyllum planum Wedekind, pp. 41-42, pl. 7, figs. 2, 3. 
1927. Chonophyllum patellatum (Schlotheim), Wedekind, p. 42, pl. 7, fig. 

ile 

1945. Schlotheimophyllum patellatum (Schlotheim), Smith, pp. 18-19, pl. 
SO) saree. il 

1970. Schlotheimophyllum patelloides Fligel & Saleh, p. 276, pl. 4, fig. 4. 
1971b. Schlotheimophyllum patellatum (Schlotheim), Lavrusevich, pp. 66- 

67, text-fig. 15. 
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Type material. — Lectotype of Smith (1945, p. 19): “a speci- 
men from Gotland bearing Schlotheim’s original label, in the Schlo- 
theim Collection, Geologisch-palaontologisches Institut und Museum 
(Naturkunde Museum) der Friedrich-Wilhelms Universitat, 
Berlin.” 

Type locality and horizon. — Silurian of Gotland. 
Number of specimens studied. — One. 

Diagnosis. —Schlothermophyllum with trochoid early stage, 

but developing a broad, reflexed calice wall, forming a horizontal 
platform in later stages; septa of platform broad, flattened, and 
laterally-contiguous along sutures; calicular pit in axis, containing 
convex axial structure that is circular or elliptical in horizontal sec- 

tion, formed by axially-contorted major septa and tabulae. 

Description. — The specimen is a solitary corallite, of which 

about 1/3 is missing. Assuming the corallite was originally sym- 
metrical, it was elliptical in the horizontal plane, measuring about 

5 & 4 cm in diameter and 1.25 cm high. In its earlier stages it was 
trochoid, or perhaps turbinate in form. In later stages, its width in- 

creased at a far faster rate than its height, and the calice walls be- 

came reflexed, such that they formed horizontal extensions of a 

broad upper platform. In general appearance, then, it was similar 

to Fungia (the “mushroom coral’), a Recent scleractinian. In the 

center of this platform is the elliptical calicular pit, 2.2 1.1 cm 

in diameter, and elongate in the same direction as the corallite’s 

upper surface. 

The septa are wedge-shaped in surface aspect, dilating proxi- 
mally to a maximum width of 1.25 mm at the periphery of the hori- 
zontal calice platform. Throughout most of this horizontal region, 

the minor septa are not morphologically distinct from the major 
septa, and all septa are laterally contiguous along straight suture- 
lines. Distally (about 1.4 cm from the periphery of the corallite) 

the septa all thin to a blade-like edge, and plunge toward the floor 
of the calicular pit. The minor septa extend no further towards the 

axis than the rim of this pit. The major septa, however, continue 

across the floor of the depression, and their axial ends twist and fuse 

into an elevated, elliptical axial structure. This structure has a re- 
lief of about 0.25 cm and is elongate, with basal diameters of 1.5 
< 0.5 cm. The texture of this structure is ropy, and its elongation 

is in the same direction as that of the calicular pit. 
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In vertical section, the corallite’s broad platform has a fibrous 
structure (PI. 20, fig. 2) characteristic of the genus. These fibers 
represent the trabecular elements of the septa. The septocoels are 
closed, leaving no room for dissepiments. The calicular pit (Pl. 20, 

fig. 1) contains the contorted elements of the axial structure, con- 

sisting of twisted septal ends and incomplete tabulae. Between this 

structure and the walls of the pit arch several incomplete tabulae, 

separated vertically from one another by about 1 mm. 

At one point, during its reflexed stage (Pl. 20, fig. 1) the coral- 

lite decreased in radius at one edge by about 0.5 cm, and then ex- 

panded by about 0.35 cm, just prior to final cessation of growth. 

A similar feature may be seen in Chonophyllum planum Wedekind 
(1927, pl. -7,.fie:,3): 

Discussion. — In examining descriptions and figures of speci- 

mens assigned to S. patellatum, it was tempting to consider the 
Brassfield specimen, with its elongate calicular pit and axial struc- 

ture, as distinct from other specimens of the species in which these 

features were more circular in outline. It appears preferable, how- 

ever, to mold the concept of the species described by Schlotheim to 

include this range of variation. The length: width ratio of the Brass- 

field specimen’s calicular pit is 2. In comparison, a specimen from 

Gotland, consisting of four laterally-fused corallites of this species 

(UCGM 4814) has three corallites in which this ratio is 1.5, and a 

fourth with a partially broken pit region that appears to have been 

nearly circular. 

Smith (1945, p. 19) designated as lectotype of this species the 

single specimen remaining of Schlotheim’s six syntypes. Unfortunate- 
ly, he did not figure the specimen, and gave a rather general 

description: “Although a somewhat worn specimen it admirably 
typifies the species, as interpreted by Hisinger, Edwards [sic] and 

Haime, and others. It is a flat, oval specimen of the usual mushroom 

shape 20 mm high and 70 mm wide through its longer diameter.” 

Hisinger (1837) mentioned the occurrence of S. patellatum on 

Gotland, and his figure (pl. 28, fig. 3), though showing nothing of 

the interior of the calicular pit, agrees with my concept of the 

species. He noted its lamellar structure, round outline, and flat- 
tened surface. 

Milne-Edwards and Haime (1854) described and figured a 
specimen identified as Ptychophyllum patellatwm. They thereby 
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synonymized with the present species one described by Lonsdale 

(1839), Strombodes plicatum (see synonymy and discussion under 

Schlotheimophyllum benedictt). In fact, Lang and Smith (1927, p. 

482) noted that Milne-Edwards and Haime’s figures are of the same 
specimen (GS 6569) as illustrated by Londsdale (fig. 4b, c). This 

specimen is not here considered as conspecific with the species 

described by Schlotheim, but is assigned to S. benedicti (q.v.). 
Lambe’s (1901) illustration of the type of Ptychophyllum 

canadense Billings from Anticosti Island appears to be a different 

form from S. patellatum. The broad, reflexed calice is present, and 

the dilated septa are contiguous laterally along sutures. The central 

pit, however, is enclosed in a steep-sloped, relatively narrow mound, 

more narrowly conical than is usual in this species. More important, 

while Billings mentioned the septa entering the calicular pit, the 

major septa meeting in the axis with a whorl, the type figured by 

Lambe (pl. 17, figs. 1, la-c) appears to be without septa in the cen- 

tral pit. It appears more like Craterophyllum Foerste, with septa ex- 

tending only to the margin of the pit, and only tabulae present with- 

in the axis. Further, Lambe’s figure gives no evidence of a convex 

axial structure, here considered typical of S. patellatwm. In fig. 3b, 

however, Lambe showed the calice of another specimen in which 

the septa do clearly reach the axis of the calicular pit (though no 

convex axial structure is indicated). It will be necessary to study 
the type material of P. canadense first-hand before its relationships 

can be understood. 

In the same publication, Lambe redescribed Chonophyllum belli 

of Billings (1865b). He figured two specimens, one of which (pl. 

16, fig. 6; non fig. 5, the lectotype) bears a strong resemblance to 

S. patellatum from the Brassfield. However, examination of this 

specimen (GSC 2624a) revealed what appear to be vesicular dis- 
sepiments in the reflexed calice wall, suggested that this does in- 
deed belong to Chonophyllum, as does the lectotype. These speci- 
mens are from the Silurian of Grand Manitoulin Island, Lake Huron. 

Lang (1926) figured sections of what appear to be S. patel- 
latum. One specimen (pl. 30, fig. 4) is from “horizon c of Lind- 

strom, Haftings Klint (North Gotland)”, probably of early Ludlow 

age. The second specimen (figs. 5, 6) is reportedly from beds of 
Wenlock age on Gotland. These figures show the trabecular struc- 
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ture of the corallite, and the nature of the axial structure (which is 
somewhat elongate in fig. 4). 

Wedekind (1927) described and figured a new species, Chono- 

phyllum planum, from Skovengen, Tyrifjord, Norway. No age is 
given for the specimens on which the description was based. In the 

same paper, Wedekind described and figured Chonophyllum patel- 

latum from the coast near Visby, Gotland, in the Dinophyllum- 

Chonophyllum horizon (Hégklint beds, of Early Wenlock age). 

Both forms are figured as silhouettes, but it is clear, through com- 

parison with his other figures, that Wedekind intended to show that 

these are not vesiculose. The difference between these two species, 

according to the author, is the presence of rejuvenescence, and ap- 

parently the sharper break at the calice rim between the near-hori- 

zontal upper surface and the descending wall. Examination of speci- 

mens and published figures indicates that these differences are all 

accommodated within S. patellatum. 

From the Silurian Niur Formation of eastern Iran, Fliigel and 

Saleh (1970) described Schlothetmophyllum patelloides, which ap- 

pears in no significant way different from S. patellatum. The form 
is patellate, with reflexed calice walls, and a central circular calicu- 

lar pit containing a convex axial structure of twisting, fused major 
septal ends and tabulae. The trabecular nature of the corallite de- 

posits, and absence of vesicular dissepiments is clear from the figure. 

The septa dilate peripherally and are in lateral contact along 
sutures. 

Finally, Lavrusevich (1971b) reported Schlotheimophyllum 

patellatum from the Late Llandovery of the Zeravshan-Gissar 

Mountain region of Uzbekstan. The specimen is patellate, reflexed, 

16 mm high and 50 mm wide. The central pit has a width of 7 mm, 

and a depth of 5 mm. The apical angle, typically obtuse in this 

species, is about 100°. Within the calicular pit is a convex axial struc- 
ture formed by septal ends and domed tabulae. The septa dilate 

peripherally, leaving no septocoels. The reflexed calice is thickest 

around the calicular pit (10 mm), gradually thinning to 2 mm near 

the periphery. 

Distribution. — Gotland, Early Wenlock — Early Ludlow; 

Norway, Silurian(?); Iran, Silurian (probably post-Middle Llan- 

dovery); Uzbekstan, Late Llandovery; Ohio, mid-Llandovery 

(Brassfield Formation); Anticosti Island(?), Silurian. 
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Brassfield occurrence. — Locality 7a, in southwest Ohio (Fair- 

born). 

Schlotheimophyllum benedicti (Greene) Pl. 3, figs. 18-20; 
Pl. 4, figs. 1-4; Pl. 17, figs. 1-5 

1839. Strombodes plicatum Lonsdale, pp. 691-692, pl. 16 bis, figs. 4b, c (non 
figs. 4, 4a; non Cyathophyllum plicatum Goldfuss, 1826, p. 59). 

1854. Ptychophyllum patellatum (Schlotheim), Milne-Edwards & Haime, p. 291, 
pl. 67, figs. 4, 4a (non Fungites patellatus Schlotheim, 1820, p. 247). 

1887. Omphyma verrucosa Davis, pl. 105, fig. 11 (zon Rafinesque & Clifford, 
1820, p. 235; mec Milne-Edwards & Haime, 1851, p. 403; mec Rominger, 
1876, p. 118). 

1900. Ptychophyllum benedicti Greene, p. 28, pl. 12, figs. 4-6. 
1927. Chonophyllum(?) patellatum (Schlotheim), Lang & Smith, p. 482 

(partim) ; (non Fungites patellatus Schlotheim, 1820, p. 247). 
1964. Schlotheimophyllum fulcratum (Hall), Stumm (partim), p. 25, pl. 25, figs. 

4, 6 (non figs. 3, 5, 7, 8; non Ptychophyllum fulcratum Hall, 1884). 

Type material.— Lectotype (herein designated): AMNH 
23505, original of Greene’s fig. 5 (PI. 4, figs. 1-4, Pl. 17, figs. 3-5); 

Paralectotypes: AMNH 23504, 23506. 

Type locality and horizon. — Louisville Formation (Late Wen- 

lock and Early Ludlow) near Louisville, Kentucky (Beargrass 

Creek quarries). 
Number of specimens examined. —1 specimen found in field, 

plus the type suite. 
Diagnosis. — Schlotheimophyllum in which the septa are not 

fused along sutures in the more horizontal outer portion of calice, 

but retain a narrow valley between themselves; septa “feathery” 

in texture; axial boss absent; septa meeting in axis. 

Description.— The specimen collected from the Brassfield is 

broadly turbinate, but the configuration of what remains of the base 

suggests that the corallite was trochoid in its earlier stages. The 
walls display several episodes of sharp change in their profile, shift- 
ing from near-horizontal to near-vertical (PI. 3, fig. 19). This pro- 

duces a “stepped” or “shelved” profile, apparently common in this 

species. The theca has broad ribs (PI. 3, fig. 20), separated by 

somewhat narrower troughs. Near the base of the corallite, these 

ribs are about 0.3 mm across (measuring from trough axis to trough 

axis) and broaden upward to about 1.3 mm near the top. 

The specimen’s axial length is 2.2 cm to the level of the calice 
rim, and the calice is 0.9 cm deep. In addition, an estimated 0.4 

cm has been lost from the base of the corallite. The calice reaches 
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its maximum diameter of 4.7 cm at an estimated height of 2.3 cm 

above the original base (the minimum diameter at this level is 3.5 

cm). At this point, reyuvenescence occurred, the calice contracting, 

and the growing area shifting to a segment of the calice constituting 

about 40% of the septocoels. From this region, a new calice de- 

veloped, while the rest of the old calice filled in with sediment. The 

new calice grew with one side contingent with the nearest wall of the 

old calice, and at the time that growth ceased, had attained a lip- 

to-lip diameter of 3.5 & 2.5 cm. 

The calice wall consists of two zones: the upper half lies at an 

angle of about 25° to the horizontal, while the lower half is steeper, 

about 35°. The result is a central steep-walled area with an outer ~ 

more nearly horizontal wall. The boundary between these two regions 

is gentle, but distinct, and the hollow it encloses is about 2.0 « 1.3 

cm in diameter at its upper limit. The calice floor itself is concave. 

The upper, rejuvenated calice has approximately 30 major 

septa, with what appear to be minor septa between some, but not 

all of them. All the septa are broad and flattened in the outer, more 
horizontal portion of the calice, and separated by grooves less than 

half as wide as the septa themselves. The septa taper downward and, 
in the deeper portion of the calice, are as narrow as, or narrower 

than the grooves separating them. It seems that only the major 
septa cross the calice floor to meet in the axis, but as the major 

and minor septa are not readily distinguishable, it is safest to say 
that some of the septa stop short of the axis, going no farther than 
the lower portion of the steep central wall. The rest of the septa 

cross the calice floor and meet in the axis, though many join their 
ends with those of their neighbors just before the axis, closing the 
distal ends of their septocoels. The axis is affected by a weak, nar- 

row, counter-clockwise whorl. 

A transverse section of the specimen just below the calice floor 
(Pl. 17, fig. 2), where the diameter is 1.8 cm, reveals clearly the 

major and minor septa. The minor septa lie between each pair of 

major septa, and extend from the periphery about halfway to the 

axis. 

Perhaps the most distinctive feature of this specimen is the 

“feathery” texture of the septa. This may be seen both in super- 
ficial examination of the specimen, and in thin-section, and is most 
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obvious in the outer portion of the calice where the septa are broad- 

est. It appears to be due to pitting of the septal surfaces and the 

presence of very short splinter-like branches, diverging from the 

axis of each septum towards the periphery of the calice. 
In vertical section the calice walls appear to consist of distinct 

layers, each having trabeculae projecting about 0.5 mm normal to 
its surface (Pl. 17, fig. 1). The septa, as seen in this section, are 

undulatory. No tabulae or vesicular dissepiments were noted in 

vertical section, though what may be thin-walled dissepiments ap- 
pear in the septocoels as seen in transverse section. 

There is no evidence of basal attachment-structures on this 

specimen. 

Discussion. — The first appearance of this species in the litera- 

ture is in Lonsdale’s section of Murchison’s Silurian System (1839). 

In his brief description, the only feature Lonsdale firmly referred 

to was the axial spiral contortion of the septa. His plate 16 bis, fig- 

ure 4b shows the whorling as clockwise, which, if accurate, would 

be the only coral with its axis whorled in this direction encountered 

in this study from the Lower Paleozoic. It seems more likely that the 

figure has been somehow reversed, a not uncommon occurrence 

(e.g., Rominger’s 1876 coral plates, see Laub, 1978, p. 739). Lons- 

dale (pl. 16 bis, fig. 4b), seems to have tried to communicate to 

the reader the idea of a roughened surficial texture on the septa, 

interpreted as the “featheriness” noted in the Brassfield specimen. 

Also, in his figure 4b, the septa in the more horizontal outer portion 

of the calice, while flattened, remain separated by spaces too 

broad to be termed “sutures”. Figure 4c shows the broad ribbing 

and stepped nature of the theca. Lonsdale’s figures 4 and 4a may 
represent worn examples of this species, but they cannot confidently 
be identified as S. benedicti at this time. The specimens described by 

Lonsdale are from the Wenlock Limestone (Late Wenlock in age, 

according to Gignoux, 1955) on the western slopes of the Malvern 

Hills, England. 

Lang and Smith (1927), in their critical revision of Lonsdale’s 

rugose corals, gave the following information on the specimen (GS 
6569) on which Lonsdale’s figs. 4b and c are based: The diameter is 

4.5 cm, and the height less than 2 cm (with part of the base 
missing). The calice has a wide, moderately deep central pit, and a 
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reflexed margin, which succeeds an earlier, broader calice. The axial 
whorl of the septal ends rises as a boss from the calice floor. The 

lower surface of the corallite is slightly concave, with a stout cen- 

tral cone representing the early, pre-expansion portion of the speci- 

men. Lonsdale’s figures suggest that the axial whorl does not rise in 

a particularly pronounced boss, though there does appear to be a 

small convexity. This feature is insufficient to preclude the conspeci- 

ficity of Lonsdale’s specimen and mine. 

Lonsdale identified his specimens as Strombodes plicatum, re- 

ferring the species to Goldfuss (1826, p. 59). Goldfuss (pl. 18, fig. 

5) however, showed the septa of the outer theca as broad and flat, 

bordering each other laterally along sharp sutures. This is distinct 

from my specimen and from Lonsdale’s figures. Lonsdale’s syno- 
nymy also includes Strombodes plicatum of Ehrenberg (1832, 

Abhandl. Konig. Akad. Berlin (for 1831?), p. 312), a reference to 

which I have not had access, so that it is not possible at this time 
to determine the relationship between Ehrenberg’s coral and mine. 

Lonsdale’s final entry in his synonymy is Milne-Edwards’ descrip- 
tion of Cyathophyllum plicatum in the second edition (1836) of 

Lamarck’s Histoire Naturelle des Animaux sans Vertébres (vol. II, 

p. 431). Milne-Edwards’ reference is clearly to Goldfuss’ description 

and figure of a specimen from the limestones of Sweden, and so is 
no more related to the present species than was Goldfuss’ material. 

Milne-Edwards and Haime (1854) described and figured a 

specimen under the name Ptychophyllum patellatwm. According to 

Lang and Smith (1927, p. 482) this is the same specimen as was 

shown by Lonsdale (1839) in his figs. 4b, c, and is thus regarded as 

conspecific with the Brassfield form. 
Davis (1887, pl. 105, fig. 11) figured a calice-view of a specimen 

from the “Upper Niagara white clay, near Louisville” in Kentucky, 
probably of Late Wenlock or Early Ludlow age, and either from, or 

associated with the Louisville Limestone. While the general form of 

this solitary coral cannot be discerned due to the limited view pro- 

vided by the figure, the calice is clearly similar to that of my speci- 
men. The septa are broad in the outer, more horizontal portion of 

the calice, and taper towards the axis, which lies in the central, 

steeper-walled region. Here the major septa (the only ones to cross 
the calice floor) are affected by a weak counter-clockwise axial 
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whorl. The septa in the outer portion of the calice are not sutured 

laterally, but are separated by valleys, apparently broader than are 
found in the Brassfield specimen, relative to the septal width. In 

places the septa appear undulose, perhaps feathery. 
Davis identified his specimen as Omphyma verrucosa. Stumm, 

however (1964, p. 47), noted that this name, originally used by 

Rafinesque and Clifford (1820, p. 235) apparently referred to speci- 
mens of Early Mississippian age from Kentucky, and considered the 

description too indefinite. Milne-Edwards and Haime (1851, p. 

403) applied this name to a specimen from the Silurian of Drum- 

mond Island in Lake Huron, figured by Bigsby (1824, pl. 29, figs. 
1, 2a, b) which is clearly not comparable to my specimen, nor 

apparently to Davis’. Rominger’s Omphyma verrucosa has rootlet 

talons and a prominently-convex calice floor, separated from the 

wall by a distinct moat. Davis’ specimen is thus distinct from Om- 

phyma verrucosa, probably as this name had originally been used, 

and certainly as it has subsequently been used, so that this name 
cannot be applied to the Brassfield specimen. 

Ptychophyllum benedictt Greene (1900) from the Beargrass 

Creek quarries near Louisville, Kentucky (Louisville Limestone, 
Late Wenlock and Early Ludlow in age) seems to agree with the 
Brassfield specimen in most features (PI. 4, figs. 1-4; Pl. 17, figs. 

3-5). The outer surface is “stepped” and broadly ribbed. The general 
dimensions of the lectotype (figured here, and under the name of 

Ptychophyllum fulcratum Hall by Stumm, 1964, pl. 25, figs. 4, 6) 

are close to those of my specimen: axial height is 2.3 cm (with one 

edge of the upper surface slightly higher); diameter about 3.9 cm; the 

calice depth is about 8 mm. There are 41 major septa crossing the 
calicular pit, reaching close to the axis (with a possible void between 

them), and the minor septa do not extend beyond the calice wall, 

at the base of the pit. The axial ends of the major septa are affected 
by a narrow counter-clockwise axial whorl, most clearly seen in 
transverse section, and appear to contain some patches of stereome. 

Though the specimen is silicified, the trabecular nature of the walls 
is preserved, and the septa in the outer walls, though dilated, yet 

have valleys, not sutures, separating them from one another. In 

these outer portions of the calice, the septa have a somewhat rough- 
ened texture. Whether this is the “featheriness” observed in the 

Brassfield form or an artifact of silicification, is uncertain. 
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The differences between these two corals lie mainly in the more 

narrow and regular calicular pit in Green’s specimen, and its greater 

number of septa in a corallite of about equivalent size to mine. In 
light of the variation seen in similar forms, however, it seems rea- 
sonable to consider the Brassfield specimen conspecific with. 

Greene’s. 

Incidentally, if Greene’s figure 4 is conspecific with his other 

specimens, this would indicate that this species can occur in com- 

pound, as well as solitary form. 

Distribution. — Ohio, mid-Llandovery (Brassfield Formation); 

England, Late Wenlock; Kentucky, Late Wenlock or Early Ludlow. 

Brassfteld occurrence. — Locality 15, in a clay pocket near the 

top of the unit, at West Milton, Ohio. 

Schlotheimophyllum ipomaea (Davis) Pl. 4, figs. 5-7 

1887. Ptychophyllum ipomaca Davis, pl. 104, fig. 7; pl. 105, fig. 9 (mon fig. 10). 
1890. Ptychophyllum ipomea [sic.] Davis, Foerste, pp. 342-343. 
1964. Schlotheimophyllum ipomaca (Davis), Stumm, pp. 25-26, pl. 25, figs. 1, 2. 

Type material. — Lectotype (chosen by Stumm, 1964, p. 25): 

MCZ 8164, the specimen figured by Davis (1887) in his plate 104, 

figure 7 and plate 105, figure 9; shown in present work on Plate 4, 

figures 5-7. 

Type locality and horizon. — Louisville Formation (Late Wen- 

lock and Early Ludlow) at Louisville, Kentucky. 

Number of specimens examined. — One (the lectotype). 
Description. — The only indication of this species in the Brass- 

field Formation is Foerste’s (1890) description of the best of several 

specimens he collected from the former quarry in the Brassfield 
Formation east of Centreville, Ohio. Unfortunately, no illustration 

accompanies this description. Foerste’s account of the specimen, 

however, is in such good agreement with the lectotype of S. ipomaea 
(Davis) that this species is included in the list of Brassfield corals. 

Foerste’s description is here given in toto: 

The specimens here described are from the upper layers of the Clinton 
Group at Allen’s Quarry, east of Centreville, Ohio. The calyx of the best pre- 
served specimen has a diameter of 56 mm. and is composed of ninety-seven 
septa, which have an average width of 2 mm. near the border of the calyx, 
where they are contiguous; they gradually narrow towards the centre of the 
calyx, becoming separated; at a distance of 6 mm. from the centre they are 
separated to the extent of about .5 to .8 mm. At the centre the lamellar septa 
of our specimens are not visible but are presumed to be more or less twisted 
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as is common in the genus. At the border of the calyx the tops of the septa are 
broad and flattish, very moderately convex, and maintain this character for a 
greater or less degree for about 10 or 12 mm. where they gradually assume the 
lamellar form. The calyx is broad and flat or but moderately concave for about 
three-fifths the distance from the border to the centre of the calyx, after which 
the septa rapidly descend forming a central cup about two-fifths of the width 
of the calyx in diameter, and at /east 5 mm. deep, although on account of the 
partial filling up of this central depression exact measurements cannot be 
given. Towards the border the margin of the calyx is usually slightly elevated, 
thus adding to the suggestiveness of the specific name. The septa as a rule are 
almost straight in the flattened portion of the calyx, although sometimes 
slightly curved, yet never as much so as in the Niagara specimen figured 
from Louisville, Kentucky. The vertical height of the specimen is about 33 mm. 
The external surface of the specimen is vertically marked by the septal fur- 
rows, which are in many places rather indistinct, and by concentric quite strong 
wrinkles with very few concentric striae; the preservation of the exterior of 
the specimen is such as to suggest that fine striae, even if originally present, 
have probably not been preserved. Various pits and markings on one side of 
the specimen may indicate the bases of former rootlets, but of this no certainty 
is felt. A section at the base of the specimen shows transverse dissepiments 
when the septa are not contiguous. 

Discussion. — Foerste referred to this species in the heading to 

the foregoing description as “Ptychophyllum ipomea, sp. nov.,” a 

puzzling fact, since he did mention the “Niagara specimen figured 

from Louisville, Kentucky”. Clearly, this must be an error in the 

text, and I do not feel that Foerste regarded his specimens as repre- 
senting a species for which he was providing the initial description. 

Stumm (1964) gave a description of the specimen figured (but 

not described) by Davis. This specimen is shown in the present 

work (PI. 4, figs. 6, 7) from side, top, and bottom. Although Foerste 

included no figure, his description is sufficiently detailed to allow 

meaningful comparison between his specimen from the Brassfield 

and the lectotype. 

The lectotype is broader than Foerste’s specimen (64 mm vs. 

56), but has fewer septa (70 vs. 97). In both specimens, the septa 

reach a maximum breadth at the periphery of similar proportions 

(2 to 2.5 mm in the lectotype, 2 mm in Foerste’s). The septa in 

Foerste’s specimen behave the same as in the lectotype on ap- 

proaching the calice pit, becoming separate and narrower. Unfor- 
tunately, the axial configuration of the septa is obscured by partial 
in-filling of the pit in the Brassfield specimen. The depth of this 
pit is similar in the two specimens. Foerste referred to a slight eleva- 
tion of the marginal platform of the calice near the border (of the 

pit?) which is also found in the lectotype. The height of the lecto- 

type (excluding a strange fold of one portion of the periphery) is 
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about 28 mm, compared with 33 mm in Foerste’s specimen. Some 

features possibly identical with the “pits and markings” that Foerste 
saw on the exterior of his specimen, and which he felt might mark 

the bases of attachment rootlets, appear on the lectotype. Foerste’s 

final remark, concerning “transverse dissepiments” seen in a basal 

section where the septa are not contiguous, is difficult to interpret. 

“Transverse dissepiments” usually refer to tabulae, and he may have 

been referring to tabulae in the axial area. Unfortunately, no sections 

were made of the lectotype, so that this aspect of the two specimens 

cannot be compared. 

A feature noted in the lectotype, and not mentioned by Foerste, 

is that in the peripheral portions of the calice platform, where the 
septa are most strongly-dilated, there is an alternate widening and 
narrowing of the septa. When the septa are traced axially, the minor 
septa are almost invariably broader, and alternate with the narrower 

but slightly-longer major septa. 

S. itpomaea differs from S. patellatum, one of the two other 

species of this genus in the Brassfield, in lacking a convex axial 
structure, and in the differential breadth of the dilated major and 
minor septa. 

From the other Brassfield species of this genus, S. benedict1, it 

differs in lacking the “feathery” texture of the septa, and in having 

sutures, rather than narrow valleys between the peripheral dilated 

septa. 
Family PALIPHYLLIDAE Soshkina, 1955 

Solitary rugosans with dissepimentarium, typically with well- 

developed talon for basal support; septa thin, with no dilation; 

tabulae generally incomplete, forming flattened domes; tabularium 

may contain septal lobes, lamellae, and pali, but these do not inter- 

twine to form a dense axial structure. 

Soshkina and Kabakovich (1962) included both Paliphyllum 

and Cyathactis in the family Cyathactidae. In her original descrip- 

tion of these two genera, however, Soshkina (1955) placed Paliphyl- 

lum in her new family Paliphyllidae (p. 121), and Cyathactis in her 

new family Cyathactidae (p. 122). Thus, if these two genera are to 

be considered co-familial (and in this it seems that Soshkina and 

Kabakovich are justified), Paliphyllidae clearly is the name to be 

used, by virtue of its priority over Cyathactidae. 
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Genus PALIPHYLLUM Soshkina, 1955 

1955. Paliphyllum Soshkina, pp. 121-122. 
? 1956. Sclerophyllum Reiman, pp. 37-38. 

Type species. — Paliphyllum primarium Soshkina, 1955, p. 122. 

Type locality and horizon. — Siberian Platform, basin of the 

Podkamennaya Tunguska River, from the upper level of the Stolbov 
Suite (Upper Ordovician: Upper Caradocian) 

Diagnosis. — Solitary rugose corals with dissepimentarium; 

basal talon commonly present; septocoels open in all stages ob- 

served; minor septa long (1/3 to 1/2 the length of major septa); 

septa in contact axially in early stages, drawing apart as growth 

progresses, but leaving septal lamellae and pali in axial space; 

median septum may be located in axial space during neanic and 

ephebic stages; tabulae generally convex, often incomplete; theca a 

septal stereozone. 

Original description. — 

Corals solitary, conical, weakly-curved. On outer surface are visible fine 
longitudinal striae and attachment scars. On the calice floor is a small cupola- 
like boss. Septa of two orders of length, weakly thickened peripherally, gradually 
thinning axially. The cardinal and counter septa are joined, and together with 
disjunct axial ends (pali) of the rest of the septa, form the axial elevation. 
Tabulae convex marginally, and a broad zone of dissepiments is developed 
peripherally. 

Discussion. — Neuman (1968, p. 231) expressed the belief that 

the differences between Paliphyllum Soshkina and Sclerophyllum 

Reiman (Porkuny Stage, Upper Ordovician or Lower Llandovery of 
Estonia) are not significant at the generic level. In this he shared 
the opinion of Kal’o (1958b) and Ivanovskiy (1963) that inter- 

mediate species or varieties link these two genera forming a single 
genus. However, the differences in structure of the axial complexes 

are distinct between Paliphyllum and Sclerophyllum. (In the latter 

a transverse section reveals a reticulate pattern in the axial complex, 

apparently without a median lamella or pali.) 
These authors did not present material that convincingly shows 

synonymy of these genera, so that it is best to reserve judgement on 
the matter. 
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Paliphyllum primarium Soshkina Pl. 18, figs. 1-3 

1955. Paliphyllum primarium Soshkina, p. 122, pl. 10, figs. 3a, b. 
Cf. 1956b. Sclerophyllum sokolovi Reiman (in Kal’o), pp. 38-39, pl. 10, figs. 

5-9; text-fig. 4. 
Cf. 1958b. Paliphyllum soshkinae soshkinae Kal’o, pp. 109-110, pl. 2, figs. 

Cf. 1958b. Paliphylinm soshkinae karinuense Kal’o, pp. 110-111, pl. 3, figs. 1-9. 
1961. Paliphyllum primarium Ivanovskiy, pp. 204-205, pl. 3, figs. 2a, b. 

Cf. 1968. Paliphyllum suecicum Neuman, pp. 231-237, text-figs. 1-3. 

Type material.— Holotype: PIN 587/3057 (Paleontological 

Institute of Novosibirsk), the specimen figured by Soshkina 

(HWE). 

Type locality and horizon. — Upper Caradocian (upper levels 

of the Stolbov Group), at the lower course of the Podkamennaya 

Tunguska River, above the Stolbov River, on the Siberian Platform. 

Number of specimens examined. — One. 

Diagnosis. — Paliphyllum with long, straight major septa, and 

relatively narrow axial space (about 5 mm across in a corallite 

diameter of 2.75 cm); septa relatively numerous proportional to 

diameter (e.g., 71 of each order in a diameter of 2.75 cm); septa not 

markedly thickened peripherally. 

Description. — A single specimen was collected, encased entirely 

in rock, so that its external features and dimensions are unknown. 

Two transverse, and one longitudinal section were made. Apparently 

the coral was curved, and the absence of the theca, as well as ir- 

regularities of the margins, indicate that the specimen had been sub- 

ject to considerable wear prior to final burial. 

The lower transverse section (Pl. 18, fig. 3) was originally 

about 2.5 cm in diameter, though chunks had been broken from the 

periphery. The septa are quite abundant, considering the diameter: 

there are 64 major septa, and nearly as many minor septa (not all 

of the latter are present at this stage). The major septa are fairly 
straight, extending for about 11 mm of the 12.5 mm radius, so that 

there is a narrow space in the axis, free of septa. The major septa 
are broadest at their proximal ends, reaching a width of about 0.6 

to 0.7 mm. About 4 mm toward the axis they are thinnest and be- 

yond this they broaden to about 0.2 to 0.3 mm, with only the 
slightest tapering as the axis is approached. None of the septa ap- 

pear to have a midline. 
The minor septa at this level are perhaps 2/3 the length of the 

major septa. There is an imaginary line through the axis that pre- 
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sumably represents the cardinal-counter plane. On one side of this 

line the minor septa are contratingent on the side of the major 

septum to their left, while those on the other side of the line are 

contratingent to the right. This orientation carries through the en- 
tire periphery of the coral. Of the two septa within this imaginary 
line, the one from which the axial ends of the minor septa diverge 

is here considered the cardinal, by comparison with the pattern in 

other corals. This presumed cardinal septum is not clearly seen, but 

one which is in about that position is elongate, its end entering the 

axial space as a sinuous, thickened line. This is accompanied by other 

such septal elements in the axial space which, however, are dis- 

joined from the septa from which they arise. These form the pali 

so characteristic of Paliphyllum. There appears to be a median 
lamella at this stage, but it is not in the presumed cardinal-counter 

plane, and it is unclear if it connects these two septa. 
Rejuvenescence at this stage is suggested by discontinuity of 

the minor septa (but not the major septa) in one area, and an ac- 

companying infilling of sediment. 
The surfaces of the tabulae and the dissepiments intersect the 

plane of the section in the septocoels. Those nearest the axis are 
concave toward the periphery, while those closer to the periphery 
are concave toward the axis. 

The higher transverse section (Pl. 18, fig. 2) has a diameter 

of 2.75 cm, with 71 major septa and an equal number of minor 

septa. The latter are only about one-half the length of the former 
and are contratingent in the same manner as in the earlier phase. 

The major septa extend fairly straight towards (but not quite to) 
the axis, leaving a central gap of about 5 mm. Several septa do con- 
tinue for a greater distance into the space. Judging by the disposi- 
tion of the minor septa, by their position relative to the septa of the 
earlier stage, and by the fact that they are at opposite sides of the 

coral, two are believed to be the cardinal and counter septa. These 
extensions are somewhat thicker than the more proximal parts of 
the septa, and usually are not quite colinear with them. 

The major septa are thickest at the periphery, about 4 mm 
wide at most, and appear to be narrowest at a point just proximal 
to the distal end of the adjacent minor septa. Beyond this point 

they widen almost imperceptibly and continue with little change 
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in width to the axis. In some specimens, the septal structures of the 

axis are apparently disjunct from the rest of the septa forming pall. 

Most, however, appear to be conjunct. 

As in the lower section, the tabulae and dissepimental projec- 

tions in the septocoels are concave outward in the axial area, and 

concave inward in the peripheral area. There is a zone between these 

two sets of plates in which few such plates appear, and this is be- 
lieved to signify a moat-like depression between the tabularium 

and the dissepimentarium. 

The longitudinal section (Pl. 18, fig. 1) was not well-oriented 

and missed the narrow axial area. It shows the straight distal edges 

of the major septa with plates (probably of the tabularium) lying 
generally at right angles to the septa in the septocoels. These plates 

and those of the dissepimentarium, are 1/3 to 1/2 the thickness of 
the septa. The dissepiments of the dissepimentarium are about 15) 

to 2.5 mm long (in the axial plane of the coral) and slope down 

axially, at about a 60° angle from the horizontal, to the corallite 

axis. The tabularium is about 1.5 cm across near the highest pre- 

served portion of the specimen, and probably consists of incom- 

plete, peripherally-inclined tabulae (as found in most species of this 

genus). Rejuvenescence is suggested by two sharp outward-directed 

lips of the dissepimentarium spaced 12 mm apart. 
The close-spacing of the septa near the axis, especially in the 

upper section, results in some septa being crowded out from the 
center, so that they remain shorter than the others. 

Discussion. — Soshkina described Paliphyllum primarium as 

solitary corals, adhering to one-another, broadly conical, weakly 

curved, bearing fine longitudinal ribbing on the outer surface, and 

well-developed attachment scars. The cup is shallow, with a rounded 

edge and a broadly raised axial structure. The major septa are thick 

at the periphery and not fused in this area, but rather, fully isolated 

(presumably meaning they form a stereozone), and thin gradually 

toward the axis. Their axial ends again thicken, and small oval pali 

form a rather dense axial structure. The cardinal and counter septa 

unite in the axis, crossing the axial structure. The cardinal septum 
lies in a long, narrow, open fossula, located on the convex side of 

the corallite. The minor septa are about 1/2 the radius in length, 
somewhat thickened, and gradually taper toward the axis. At the 
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confluence of their axial ends and the thickened major septa a sort 
of inner wall is formed (1.e., the region of the axis within this con- 

fluence is visually separate). In a diameter of 24 mm are found 56 
septa of each order. The tabulae are convex peripherally, while in the 
center they intersect the axial structure. It is unclear from Sosh- 
kina’s figures if the tabulae are complete. 

The Brassfield specimen agrees sufficiently with P. primariwm 
to be regarded as conspecific. The general features of Soshkina’s 

transverse section are seen in mine, namely the rather narrow axial 

space, with numerous septa (56 major septa in the Siberian form, 

as compared with 64 in the portion of the Brassfield form with simi- 

lar diameter). The median septum (axial lamella) in my form is 
rather less regular (not so straight or symmetrical in the axial space) 

than that of Soshkina’s specimen, but considering the variability of 
corals, this might be regarded more as a sub-specific, than a specific 
difference. 

Reiman (in Kal’o, 1956b) described what he considered a new 

genus and species, Sclerophyllum sokolow, from the Porkuny Stage 

(Borkholmian) of the Upper Ordovician or Lower Llandovery at 

Porkuny, Estonia. Neuman (1968) and Kal’o (1958b) regarded 

Sclerophyllum as a junior synonym of Paliphyllum, and so it is ap- 

propriate to examine this species in comparison with the Brassfield 

representatives of the genus. 

According to Reiman, S. sokolovi (based upon one incomplete, 

but well-preserved specimen) is long (reaching 11.0 cm) with a 

maximum diameter (at a level of rejuvenescence) of 3.5 cm, and a 
minimum diameter of only 1.6 cm. The corallite is cylindrical 

throughout. The distance between rejuvenescent levels, as well as 

the sharpness of rejuvenescence, is dissimilar. The minimum distance 
between these levels is 20 mm. Very fine transverse “ornamentation” 

(rugae?) is present, as well as distinct longitudinal furrows, up to 

14 occurring in a width of 1 cm. The relationship between furrows 

and septa was not determined. 

The septa in transverse section are thin, and broadened peri- 

pherally, where their ends fuse to form a stereotheca. The major 
septa reach the axial complex, their ends uniting in groups of two 
and three. The minor septa are over 1/2 the length of the majors. 
Peripherally, the septa of both orders are identical. The minor septa 
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bend axially toward an adjacent major septum, as a rule effecting 
contratingency. Judging from Reiman’s transverse sections, the con- 
tratingency is of the same pattern as in the Brassfield specimen. 
Reiman described this bending of the minor septa as “changing”, 

with “groups of united septa bending to one side, but septa of other 
groups, adjacent along the periphery, to the other side.” He regarded 
this pattern as related to the arrangement of the quadrants with re- 
gard to protosepta. Reiman’s plate 10, figure 7 shows a transverse 

section 3.2 cm in diameter, with 65 septa of each order. 

The axial complex in transverse view has the appearance of a 

net with cells of different sizes. The thickness of the separate ele- 

ments of the complex is not greater than that of the septa. In trans- 

verse view, the complex occupies 1/4 the coral’s diameter. 
The convex tabularium consists of incomplete tabulae, spaced 

with 12 to 13 disposed vertically in 1 cm, but of varying convexity. 

There are supplementary plates between the tabularium and dis- 

sepimentarium. The dissepimentarium, according to Reiman, is 

“highly primitive”, consisting of large dissepiments of “unequal de- 

velopment” (convexity?). In areas immediately above levels of 

rejuvenescence, where the diameter of the corallite is minimal, the 
tabulae nearly reach the wall of the corallite, and dissepiments have 
very steep, curved plates. In areas of maximal diameter, dissepi- 

ments tend to be elongate. The dissepiments average 5 mm in length, 
and are inclined axially with an angle of less than 40° to the coral- 

lite wall. Some dissepiments apparently do not rest upon other dis- 

sepiments, but rather, lap onto the tabulae. 

The similarities between Reiman’s species and the Brassfield 

specimen are several. In both cases, there are abundant septa, with 

the minor septa of comparable length and contratingent in ap- 
parently the same manner to the major septa. The axial structure, 
in both cases, is quite narrow and lies in the midst of the fairly 

straight, radiating major septa. The Estonian specimen’s tabularium 

appears to be typical of those found in Paliphyllwm, and is therefore 
of the sort expected in my specimen. The two cannot be compared 

as to external form, as too little information is obtainable from the 

Brassfield specimen. Rejuvenescence is a prominent feature of S. 
sokolovi, and it is suggested in my specimen by distinct marginal 
projections seen in longitudinal section, and by apparent interrup- 
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tion of the minor septa in the lower transverse section. The two lips 
of rejuvenescence seen in my longitudinal section are 12 mm apart, 

while Reiman reported the minimum interval in his specimen as 20 

mm. 

The differences are as great as the similarities between these 
forms. The septa of the Estonian coral appear to be somewhat thin- 

ner than in mine. Further, the nature of the axial structure is dif- 

ferent. The Brassfield specimen has definite pali, and at least in the 

lower section, a feature that might pass for a median septum. Rei- 
man mentioned neither of these features in his coral, and his figures 

bear out his description of the axial structure as being reticulate. It 

seems unlikely, then, that these two forms are conspecific, though 

they may be fairly closely related. ; 
Kal’o (1958b) described two subspecies of a new species, Pali- 

phyllum soshkinae, from the eastern Baltic. The first, P. soshkinae 

soshkinae, is from the Llandoverian Juurusian Stage, at the Vakh- 

trepa Canal in the island of Khiyumaa. The corallites are subcylin- 

drical, 50 to 60 mm high, with a maximum diameter of 20 to 25 mm. 

The floor of the shallow calice is convex, and the calice margin is 

rounded. The epitheca is thin, with its finely furrowed outer sur- 

face often destroyed. 

The major septa are long, gradually-thinning, with thickened 
axial ends. The septa are weakly sinuous, partially unequal in thick- 

ness. The axial complex is generally fairly dense, with coarse ele- 

ments, granular in appearance (pali?), but in some specimens, later 

stages of growth have thinner elements. The number of septa in a 

given diameter is as follows: At 19 mm, 33 and 34 septa of each 
order (two specimens); at 18 mm, 36 septa; at 16 mm, 37 septa; 

and at 15 mm, 33 and 35 septa. 

The minor septa of very young stages are short. The tabulae 
are convex, and especially in the peripheral parts, are “split” (in- 

complete? ). The dissepimentarium consists of five to six rows, 

principally of small vesicles. Elongate dissepiments are found among 
short, highly convex ones. 

This form differs from the Brassfield specimen in having ap- 
parently finer axial elements, in lacking a median septum, in the 
thickening of the axial ends of the major septa, and in having a nar- 
rower maximum diameter. In view of these dissimilarities, it seems 

clear that they are different species. 
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Kalo’s second subspecies, P. soshkinae karinuense, is from the 

Raykkyulaskian Stage (Llandovery) of Karinu. The corallite is 
cylindrical, reaching a height of 60 mm, with a maximum diameter 

of 30 mm. It displays parricidal budding. The epitheca is finely- 
striated, and the calice floor is nearly flat. 

The septa of both orders are long (the minor septa are over 

half the length of the major septa) and generally thin axially. In 
five specimens studied at different levels, the number of septa of 

each order ranged from 33 to 43, in diameters ranging from 13 to 

29 mm. 

In the proximal portion of the corallite, the axial ends of the 

septa of the first order are thickened, and the axial complex is best 

developed. In the middle stage, the minor septa are longer, reaching 

about 3/4 the length of the major septa, and the axial thickening of 
the major septa has decreased. In late stages, the axial thickening 

has nearly disappeared, and the axial complex contains separate, 

oval, coarse fragments (pali). 

The tabulae are convex and incomplete. The dissepiments com- 

monly are small and convex, with interspersed larger, elongate ones. 

This subspecies, too, is not conspecific with my specimen, 

having far fewer septa in a given diameter and having thickened 

septal ends. Also, the Baltic form has proportionally longer minor 

septa than does the Brassfield form. 

Ivanovskiy (1961) described specimens which he assigned to P. 

primarium, from the Upper Ordovician Dolborsk Stage in the basin 

of the Podkamennaya Tunguska River in the Siberian Platform. 

These are solitary corallites, broadly-conical, or shaped like curved 

horns, relatively small (the height of the best-preserved specimen 
is not over 30 mm, with a maximum diameter of 18 mm). 

The major septa are equal, thickened with layers of stereome. 
They thin gradually as the reach the axis. Their axial ends are 

slightly thickened and isolated, forming a dense axial structure of 

pali. The minor septa are thin, and about 1/2 the length of the 

major septa. Their axial ends are often contratingent on the sides 

of the adjacent major septa, though whether or not the pattern of 
contratingency is as found in my specimen cannot be determined 
from the figures or description. In diameters varying between 16 

and 24 mm, the number of septa of each order generally varies with- 
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in the limits of 37 to 56. This higher figure is in good agreement 
with Soshkina’s specimen, and slightly lower than that found in my 
lower transverse section (25 mm with 64 septa of each order). 

The tabulae are incomplete in Ivanovskiy’s figure (though in 
his description he says they are complete), and are slightly convex 

axially. The tabulae are close-spaced, with an average vertical spac- 

ing of 0.5 mm. The marginarium consists of 5 to 9 rows of rather 
large, strongly swollen dissepiments. 

In the earliest-known stages, the septa are short, and only 

thickened to a modest degree, with slightly-widened peripheral ends 
forming a narrow stereozone. Ivanovskiy stated that there are no 
dissepiments, and offered as evidence his plate 3, fig. 2b, a trans- 

verse section about 6 mm in diameter. We cannot, however, be cer- 

tain that the dissepiments have not been subject to wear. Ivanov- 
skiy’s longitudinal section goes down to the level from which his 

small, transverse section must have been cut. It shows at this stage 

a narrow, but definite dissepimentarium, which widens distally. 

The interiors of different specimens show considerable varia- 

tion. Variability is seen in the septal thickness, the length of the 
minor septa (1/3 to 1/2 the corallite radius), the density of the 

axial complex, and the number of rows of dissepiments (5 to 9), as 

well as the form of the dissepiments. Not all stages of a single speci- 
men show the same degree of contratingency of minor on major 
septa. 

The data show that Ivanovskiy’s specimens are close to mine, 

if not actually conspecific. The straightness of the septa, the nar- 
rowness of the axial structure with its pali, the large number of septa 

relative to the diameter all suggest P. primariwm. The absence of a 

distinct median septum cannot be weighed too heavily if the Brass- 

field form is considered conspecific with Soshkina’s, as the median 

septum in my specimen is not so distinct as that in hers. It seems 
that, for the time being, Ivanovskiy’s specimens may be regarded 
as conspecific with mine and Soshkina’s. 

Neuman (1968) described a new species, Paliphyllum suecicum, 

from the Upper Ordovician Boda Limestone at Osmundsberg, Swe- 
den. This is a ceratoid or cylindrical coral, 5 to 10 cm high, with 

corresponding diameters of 3.0 and 3.5 cm. The theca is a septal 

stereozone. A talon is present at the base of the convex side. Neuman 

noted the presence of very distinct growth-lines, similar to those 
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seen in rejuvenescence, where the direction of growth is altered, but 
made no definite statement about whether or not rejuvenescence 

actually occurred. Weak interseptal ridges occur on the theca. The 

calice is shallow, with a flat bottom. In the early neanic stage, the 

cardinal and counter septa are joined by a dilated median septum, 

with the axial ends of the other septa fused with it into an axial 

complex. With growth, the major septa lose contact with the median 

septum, and the minor septa grow to about 1/2 the length of the 
major septa. The septa here are thicker than at later stages. The 

cardinal septum is in what Neuman regarded as a fairly distinct 

pseudofossula. 
In later neanic stages, the counter septum loses contact with 

the median septum. The axial complex now consists of the median 

septum with some septal lobes, some of which are in contact with it. 
This is at a level where the diameter is about 13 mm, and the talon 

is still present in the section. The septa of both orders are now 

broader peripherally and narrower axially. At a higher level, where 

the diameter is about 2.2 < 2.0 cm, septal lamellae (pali) develop 

in the axis. The cardinal septum at this level is detached from the 

median septum. 

In the ephebic stage, the dissepimentarium is lonsdaleoid, with 

the largest dissepiments in the most peripheral area. In later stages, 
there are three to four series of dissepiments. The theca remains a 

stereozone. The major septa are now about 2/3 the radius in length, 

and the minor septa are about 3/4 the length of the major septa, 
and contratingent as in the Brassfield form. There may be as many 
as 50 septa of each order at this stage. The axial structure, which has 
expanded at the expense of the major septa, at this level consists 
of round and elongate septal lamellae (pali) without the median 

lamella. 

The tabularium consists of incomplete tabulae forming a floor 

generally flattened or weakly convex, occasionally becoming weakly 
concave in the very late stages. Its borders drop steeply, resulting 
in a marginal moat, often invested with supplementary plates 

(generally concave, small plates which are added to the moat to 

decrease its depth). 
This form is clearly not conspecific with mine. The degree of 

septal thickening in all stages, the relatively small number of septa 
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(46 in a diameter of about 3.0 cm), the waviness of the septa, and 

the relatively broad axial space are all features pointing to this 

conclusion. 

Distribution. — Ohio, mid-Llandovery (Brassfield Formation); 

Siberian Platform, Late Ordovician. 

Brassfield occurrence. — Locality 11, near West Union, Ohio, 

in the upper Brassfield. 

Paliphyllum regulare, sp. nov. Pl. 20, figs. 3-5 

Cf. 1955. Paliphyllum primarium Soshkina, p. 122, pl. 10, figs. 3a, b. 
Cf. 1956b. Sclerophyllum sokolovi Reiman (in Kal’o), pp. 38-39, Pl. 10, figs. 

5-9; text-fig. 4. 
Cf. 1958b. Paliphyllum soshkinae soshkinae Kal’o, pp. 109-110, pl. 2, figs. 10- 

Cf. 1958b. Sater aie soshkinae karinuense Kal’o, pp. 110-111, pl. 3, figs. 1-9. 
Cf. 1961. Paliphyllum primarium Ivanovskiy, pp. 204-205, pl. 3, figs. 1-9. 
Cf. 1968. Paliphyllum suecicum Neuman, pp. 231-237, text-figs. 1-3. 

Type material. — Holotype: UCGM 41969, shown on Plate 20, 

figures 3-5; paratypes: UCGM 41999 and UCGM 41772. 
Type locality and horizon. — From locality 7a, near Fairborn, 

Ohio, from a limestone lens in the clay-coral layer in the middle 

Brassfield at this locality, immediately overlying the ferruginous 

bed. 

Number of specimens studied. — Three. 

Diagnosis. — Paliphyllum with marked radial symmetry in 

ephebic stage; septa dilated proximally, tapering smoothly distally; 
minor septa contratingent in earlier stages (diameter = 1.0 cm), 
but only infrequently in later stages (diameter — 1.9 cm); axial 

structure relatively broad (c. 6 mm across in total corallite diameter 

of 1.9 cm), containing long median septum and pali. 
Description. — Of the three Paliphyllum species found in the 

Brassfield, this is the most regularly-radial in transverse section. 

The three specimens collected were too poorly preserved to provide 
much information on the external features, such as presence or ab- 

sence of talons. 

The best specimen (UCGM 41969; Pl. 20, figs. 3-5) has a 

diameter of 1.9 cm near its distal end, and a length of about 3 cm 
along its curved axis. About 1 cm more is missing from the base. Two 
transverse and one longitudinal section were made. 

The lower transverse section (fig. 5) was taken just over 1 cm 

above the lowest preserved portion. The cut was made somewhat 
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oblique to the axis of the corallite, and the original diameter was 
slightly over 1 cm. There are approximately 39 major septa at this 
level and probably an equal number of minor septa. The latter ap- 
pear to be 1/2 the length of the former and are mostly contratingent 

upon them. On either side of an imaginary line through the center, 
the contratingency is to the left and to the right. The presumed 

cardinal septum (from which the minor septa diverge) is thicker 

than the others, and appears to lie on the convex side. The presence 

of a fossula or pseudofossula could not be determined. 

The septa of both orders are thickened peripherally and taper 

smoothly toward the axis. They undergo only the slightest flexing 
on their way to the axis, and most of the bending occurs at the 

axial end. 

The theca is not preserved at this level. The axial space, with 

a diameter of about 0.3 cm, contains a loose array of septal lobes 

and lamellae, all showing considerable curvature. A number of the 

lobes and lamellae align in the axis, forming a median lamella rough- 

ly in the cardinal-counter plane. Connections with the septa are 
obscure. 

The tabular and dissepimental projections in the plane of the 
section are concave axially in peripheral portions of the septocoels 

and concave peripherally in the more axial areas. 

The regularity of form is most obvious in the higher section 
(Pl. 20, fig. 4), which is only slightly elongate in the cardinal- 

counter plane. The diameter is 1.9 cm. Forty-eight major septa, 
with the same number of minor septa, are present at this level. 
At this point, however, the minor septa are not contratingent. The 

minor septa are half or less the width of the major septa (and about 
1/3 to 1/2 their length) at a given distance from the periphery. All 

septa are distinctly thickest peripherally, tapering smoothly toward 
the axis. Again, the cardinal septum is a bit thicker than the other 

major septa. The septa of both orders immediately to either side of 
it flex to either side (toward their counter side), but only at their 

most axial ends. A septum opposite the presumed cardinal is slightly 

thicker than the adjacent major septa, and projects further axially. 
This may be the counter septum. 

An axial space about 5.7 4.9 mm in diameter and elongate 

in the cardinal-counter plane is bounded by the axial ends of the 
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major septa. A long median septum extends the length of the space, 

and while it is definitely colinear with the cardinal and counter 

septa, it is unclear if it contacts either. If not, the gap is quite nar- 

row. To either side of this median septum and radiating out toward 
the periphery, are long pali (= 1.4 mm long). Of all of the specimens 

of Paliphyllum studied, this has the longest, most symmetrically 

disposed median lamella. 

The projections of the tabulae and dissepiments in the septo- 

coels are as in the lower transverse section. As in the other specimens 

of this genus studied from the Brassfield, the axial limit of the 
axially-concave plates is about coincident with the axial ends of the 

minor septa. 

The theca is too poorly preserved to allow analysis. 
In longitudinal section (PI. 20, fig. 3) the tabularium is convex, 

with a moat separating it from the dissepimentarium. At the distal 

end of the corallite, the tabularium is about 1.6 mm in diameter, and 

consists of broadly-convex, incomplete tabulae. In the moat area, the 

form of the tabulae is less regular. Nearer the proximal end of the 

corallite, there is a suggestion that some of the tabulae are convex 

peripherally and depressed axially, but this is unclear. The dissepi- 
mentarium is poorly preserved, with only a few vesicles shown in this 

section. Those most axial appear to lie nearly parallel to the corallite 

axis, a pattern seen in the other two species of this genus in the 

Brassfield. The dissepimentarium thins appreciably toward the base 

of the corallite, but this may simply reflect wear. 

The axial edges of septa intersected in the longitudinal section 

show that they are straight in the vertical plane. 

Two other specimens of this species were studied. UCGM 

41999, from locality 55 (near Ludlow Falls, Ohio), has a maximum 

diameter of 2.5 cm, and contains 42 septa of each order at this 

level. The minor septa are 2/3, or rarely, 3/4 the length of the 

major septa. The axial area is recrystallized beyond analysis, but 
the straightness of the septa, their smooth tapering, the absence at 
this stage of contratingency, and the radial regularity all point to 
Paliphyllum regulare. 

In longitudinal section, this specimen is identical to the holo- 

type. The tabularium, which consists of incomplete tabulae forming 
a flattened or slightly-depressed floor, is separated from the dissepi- 
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mentarium by a moat, in which short vesicles constitute supple- 

mentary plates added to decrease the depth of the moat. The dis- 

sepiments are of variable length, but reach a maximum of 3 mm. 

The theca and outer surface are not preserved. 

Another specimen, UCGM 41772, from locality 15 (West 

Milton, Ohio), was seen only in transverse section. In a diameter 

of 2 cm are 38 septa of each order, with the minor septa about 1/2 

the length of the major septa, and often contratingent upon them. 
The pattern of contratingency is unclear. The septa are somewhat 

more crooked than is usual for this species, but still are relatively 

straight in comparison with other species of the genus. They taper 
smoothly toward the axis. The axial structure is obscured by the ir- 

regular plane of the section. 

Contratingency of the minor septa in this specimen, though ac- 

complished by only a few of the minor septa, shows that lack of 

contratingency cannot be considered a hallmark of this species. 

Rather, it can be said that, compared with other species of Pal- 

phyllum, such as P. swecicum Neuman, contratingency is relatively 

uncommon. 
Discussion. — This species is unlike any other described of this 

genus, and is clearly an entity unto itself. As the other species to 
which it will be compared have already been described in the discus- 

sion of P. primarium, only features distinguishing the present species 

from these others will be given here. 

The Brassfield form has less crowded septa than P. primarium, 

with greater dilation of the septa peripherally. A greater proportion 
of the cross-section is occupied by the axial structure than in the 

species described by Soshkina. 

From Sclerophyllum sokolovi, my specimens differ in having 

greater dilation of the proximal ends of the septa, and in lacking the 

reticulate axial structure of the Estonian specimens. The septa seem 

to be less densely-packed in P. regulare, but this is uncertain, as 

levels in the corallite comparable to mine are not shown in Reiman’s 

transverse sections. 

From Paliphyllum soshkinae soshkinae and P. soshkinae kan- 

muense, my specimens differ in having a long, symmetrically dis- 

posed median septum. 
From Ivanovskiy’s specimen of P. primarium, my form differs 
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in the same features as from Soshkina’s original material of that 
species. 

From Paliphyllum suecicwm, my form differs principally in 

having straighter, more radially symmetrical septa, and a well- 
developed median septum with long, radiating pali. At this diameter 
in Neuman’s specimens (see his figure 3B), the median septum is 
irregular, and the pali chaotic. 

Distribution. — Ohio: mid-Llandovery (Brassfield Formation). 

Brassfield occurrence. — Locality 7a, the clay-coral bed near 

Fairborn, Ohio. (See discussion under “The Brassfield Lithosome”’); 

locality 15, near West Milton, Ohio; locality 55, near Ludlow Falls, 

Ohio, in the clay bed at the top of the Brassfield. 

Paliphyllum suecicum Neuman brassfieldense, subsp. n 
Pl. 4, figs. 8, 9; Pl. 19, figs. LS: "PL, 36, figs. 4, 5 

Cf. 1955. Paliphyllum primarium Soshkina, p. 122, pl. 10, figs. 3a, b. 
Cf. 1956b. Sclerophyllum sokolovi Reiman (in Kal’o), pp. 38-39, pl. 10, figs. 

5-9; text-fig. 4. 
1958b. Paliphyllum soshkinae soshkinae Kal’o, pp. 109-110, pl. 2, figs. 10-14. 
1958b. Paliphyllum soshkinae karinuense Kalo, pp. 110-111, pl. 3, figs. 1-9. 

Cf. 1961. Paliphyllum primarium Ivanovskiy, pp. 204-205, pl. 3, figs. 2a, b. 
1968. Paliphyllum suecicum Neuman, pp. 231-237, text-figs. 1-3. 

“yuo 

Type material. — Holotype of P. swecicum Neuman: UM D 

1305, in the collection of the Museum of the Institute of Palaeon- 

tology, University of Uppsala. Holotype of P. swecicum brass- 

fieldense is UCGM 41970 (PI. 4, figs. 8, 9; Pl. 19, figs. 1-3); para- 

type is UCGM 41974 (Pl. 36, fig. 4, 5). 
Type locality and horizon. — P. suecicum Neuman: Boda Lime- 

stone (Upper Ordovician) at Osmundsberg, NE quarry, Siljan Dis- 
trict, Sweden. P. suecicum brassfteldense: Brassfield Fm. from 

locality 7a, near Fairborn, Ohio, probably in the clay-coral bed 

described in section on “Brassfield Lithosome”. 

Number of specimens examined. — Three. 

Diagnosis (of the species). — Paliphyllum with sinuous septa, 

surrounding a relatively broad axial structure (1/4 to 1/3 the total 

corallite diameter) whose boundaries are ill-defined due to the un- 

even length of the major septa; from intermediate growth-stages, 
short median septum (lamella) usually present, attached to cardinal 

septum; minor septa mostly contratingent on adjacent major septa. 
Diagnosis (of the subspecies).— P. suecicum without lons- 

daleoid outer dissepimentarium. 
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Description. — Three specimens were studied in thin-section, 
and confirmed as conspecific. Each will be described in turn: 

The largest specimen (PI. 4, figs. 8, 9; Pl. 19, figs. 1-3) is also 

the best preserved. It comes from locality 7a, near Fairborn, Ohio. 

The corallite is 5.3 cm long (from base to calice rim), and attained 

a diameter of 3 cm. At its base is a talon for attachment. The basal 

cross-section is elliptical, with greatest diameter in the presumed 
cardinal-counter plane, while the more distal cross-section is more 

circular. The diameter across the calice rim is 3.9 & 2.8 cm. 

Two transverse sections were studied, spaced about 17 mm 

apart. The lower (Pl. 19, fig. 2) is from the most worn portion of 

the specimen, but appears to have originally measured about 2 

1.2 cm. It contains 36 major septa, and an equal number of minor 

septa. The major septa are about the same thickness throughout, 
and are rather crooked (as compared with those of P. primarium). 

In many cases their distal ends unite. They are quite variable in 
length, so there is no sharp border (as there was in P. pr'mariwm) 

separating the septal zone from the enclosed axial space. Septal 
ends intrude into, and occasionally cross the axial space, generally 

undergoing sharp changes of direction from their more proximal 
ends. Many of these axial ends are disjunct, forming pali, which 

appear to radiate from the axis and are mostly 2/3 to 1 mm long. 

The minor septa are about 1/2 the length of the major septa, 

and tend to be contratingent upon them. As in P. primariwm, an 

imaginary line (running along the greatest diameter of the corallite) 
divides those minor septa contratingent to the left from those con- 

tratingent to the right. Presumably this is the cardinal-counter 
plane, along which the corallite is elongate. By comparison with 

other related species, it is assumed that the minor septa are con- 

tratingent in such a way as to diverge axially from the cardinal sep- 
tum, and converge toward the counter septum. Nothing readily 

recognizable as a median septum is found in this section. The theca 
is preserved only in one area, where its thickness is about 0.4 mm. 

The nature of the theca is unclear. The small portion preserved 

suggests the slightly bulbous proximal end of a septum embedded in 
the wall, but possibly this is a stereozone. Thin projections of tabu- 

lae and dissepiments lie in the plane of section within the septo- 
coels. 
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The higher transverse section (PI. 19, fig. 1) is about 3 cm in 

diameter and fairly circular. There appear to be about 44 major 

septa and an equal number of minor septa, though at this level, the 
greater length of the minor septa (often 2/3 to 3/4 the length of 
the major septa) makes them hard to differentiate. The major 

septa are thickened proximally. No theca is preserved at this stage. 

The minor septa are contratingent in the manner described for the 
lower section. 

As in the lower section, the axial ends of the septa extend for 

varying distances into the axial space. One in particular extends 

more directly toward the axis than do the others, forming the closest 
thing to a median septum (lamella) seen in this specimen. It is un- 

certain if this is the cardinal or counter septum, though the direc- 

tion of distal flexing displayed by some of the minor septa suggest 
it is more likely the former. If so, it would indicate a rotation of 

this septum through about 120° from its position in the lower 

section. 

In the septocoels are projections of the tabulae and dissepi- 
ments. These are concave toward the periphery when nearer the 

axis, and concave toward the axis when nearer the periphery. Those 

closest to the periphery are so concave towards the axis that their 

sides are nearly parallel to the septa, thus enhancing the appearance 
of thickening in this area. 

In longitudinal section (Pl. 19, fig. 3) the tabularium is 2.1 

em broad near the top of the specimen, and 1.4 cm broad 1.2 cm 

lower. It consists of incomplete tabulae forming an axially convex 
structure of relatively thin vesicles, sloping peripherally to a moat 
filled with coarser, more irregularly shaped vesicles that lie against 
the dissepimentarium. The vesicles of the dissepimentarium slope 

axially at an angle of 45° to 60° to the horizontal, and are generally 

1 to 3 mm long. The septal ends that extend into the plane of the 

section are straight in a vertical direction. 

A second, smaller specimen (PI. 36, figs. 4,5) from the same 

locality and horizon is confidently assigned to this species. As pre- 
served, its length is about 2.1 cm from the base to the calice rim, and 

i.8 cm to the base of the calice. About 0.3 cm is missing from the 
base. Its maximum diameter is about 2 cm across the calice rim. 

A single transverse section (PI. 36, fig. 5) just below the calice 

floor measures 1.6 < 1.3 cm in diameter. The theca is as described in 
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the previous specimen and reaches a maximum thickness of 0.6 

mm. There are 32 major septa with an equal number of minor 
septa. The latter are 1/2 to 2/3 the length of the major septa, and 
are mostly contratingent on them. Several of the major septa are 

in axial contact. Numerous pali are present in the axial space, as is 

a median septum. This latter is about 2 mm long, an extension of 
the cardinal septum, and is aligned with (though not touching) the 

counter septum. Both these septa are well-defined in this section 

by virtue of the pattern of contratingency, and lie along the shorter 
diameter of the corallite. The direction of concavity of the tabular 

and dissepimental projections in the septocoels is similar to the 

previous specimen. 
The longitudinal section (PI. 36, fig. 4) shows a convex tabu- 

larium of low, incomplete tabulae, which is slightly less than 1 cm 

across the top. A deep moat similar to that in the previous speci- 

men (UCGM 41970) separates this area from the dissepimentarium. 

The axial ends of the septa, in this section, are straight vertically. 
A third, poorly preserved specimen (UCGM 41929), closely 

resembles this species. It is from locality 21, near Cross Plains, In- 

diana. As it was entirely encased in rock, little is known of its ex- 

ternal features except that the corallite was probably curved. 

Two transverse sections were taken, one 1.3 cm and the other 

1.7 cm in diameter. The number of septa of each order in the two 

sections is 36 and 37 respectively. In places the minor septa are very 

short, barely protruding from the theca, while in other areas they are 

longer, and appear to be contratingent on the major septa in the 
same manner as in the other specimens. The axial ends of the major 
septa are often fused, and a somewhat sinuous median septum, as 
well as several pali, occur in both sections. The theca is clearly a sep- 

tal stereozone. The plates of the tabulae and dissepiments are poorly 
preserved in these sections. 

Little is discernible in the longitudinal section, but a tabularium 

and dissepimentarium of the sort described above seem to be 

present. 
Discussion. — The following species have been described above. 

Consequently, I will deal here only with the specific similarities 

and differences between them and the present species. 

From P. primariwm Soshkina, this species differs in having 
fewer septa in a given diameter, a greater proportion of the trans- 
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verse area occupied by the axial complex, and more sinuous septa. 
From Sclerophyllum sokolovi Reiman, it differs in the structure 

of the axial complex (reticulate in S. sokolovi, in contrast to the 

paliferous Brassfield form), in having a proportionally broader axial 

structure with more sinuous septa, and in lacking the marked re- 
juvenescence of the Estonian form. 

From P. soshkinae soshkinae Kal’o, my form differs in having 

a median septum, and a more sinuous septal apparatus. In all other 

important respects, the two forms are identical. 
From P. soshkinae karinuense Kal’o, it differs in the absence 

of parricidal budding, and in having more sinuous septa. In other 

respects it is quite similar. 

Ivanovskiy’s (1961) P. primarium differs from my form in the 

same ways as do Soshkina’s specimens. 

The Brassfield form most closely resembles P. swecicum Neu- 

man (1968) from the Late Ordovician of Sweden. Our specimens 

show the presumed cardinal septum still in contact with the median 

septum at about the same level as in Neuman’s specimens, after con- 
tact with the counter septum has been lost. The number of septa at 

any level is similar in both forms, as is their sinuosity, and their 

length relative to the corallite diameter. In both, the axial area is 

relatively large compared with P. primarium and S. sokolovi. The 

length of the minor septa relative to the major septa is comparable 
in both. The flatness of the tabularium surface in the Swedish form 

is approximated in mine, though the axial concavity of some of the 

tabulae in the former specimens was not seen. Finally, the supple- 

mentary plates reported by Neuman in the moat of his specimen 

are present in mine. 

There are, nonetheless, some differences. The proximal dilation 

of the septa seen in the earlier stages of the Swedish form is not 
matched in my specimen. Also missing is the lonsdaleoid aspect of 
the septa in the outer dissepimentarium reportedly present in Neu- 
man’s specimens. Neuman noted that in the ephebic stage, the 
median septum is gone, leaving only pali in the axis. The lamella 

forming the median septum is still present at the fairly advanced 
stage shown on Plate 19, figure 2. It is, however, still in contact with 
the cardinal septum, a stage which Neuman indicated exists prior 

to the total isolation and ultimate disappearance of the median 
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septum. In a wider stage of the first specimen described (PI. 19, 

fig. 1), the median septum has apparently become nonexistent. 
More sections would be necessary to determine the extent to which 
the Brassfield form agrees with the Swedish in this respect. 

It seems likely that the Brassfield specimens are conspecific 
with Neuman’s material, though differences are such that they are 

regarded as a distinct subspecies. 

Distribution. — Ohio: mid-Llandovery (Brassfield Formation). 

There are similar forms in the Llandovery of Estonia (Juurusian 

and Raykkyulaskian Stages), and the Late Ordovician of Sweden. 

Brassfield occurrence. — Locality 7a (near Fairborn, Ohio), 

in the coral-clay bed described under “Brassfield Lithosome”; lo- 

cality 21 (near Cross Plains, Indiana). 

Genus CYATHACTIS Soshkina, 1955 

1955. Cyathactis Soshkina, pp. 122-123. 
? 1961. Protocyathactis Ivanoyskiy, p. 205. 

Type species. — Cyathactis typus Soshkina (1955, p. 123). 

Type locality and horizon.— Upper Kochumdekskaya Group 

(Llandovery) of the Siberian Platform. 

Diagnosis. — Solitary rugose corals with dissepimentarium, and 

well developed basal-attachment structures; minor septa long, about 

1/2 the length of major septa; septa thin, in axial contact in earliest 

stages, drawing apart from axis with upward growth of the corallite; 

in ephebic stage few septal lobes remaining in axial region; tabulae 

often axially-depressed, incomplete. 

Original description. — 

Solitary corals with strong attachment structures. In cup are thin, long 
septa of both orders. Fossula at cardinal septum located on convex side of 
coral, cup somewhat displaced laterally. Primary septa numerous, thin, nearly 
discontinuous, more-or-less reaching axis. Secondary septa long; their length 
is about half the radius of the transverse section, often their axial ends contact 
the primary septa. The tabulae are marginally convex, sometimes depressed 
medially and incomplete. Vesicular zone quite broad, consisting of small swollen 
dissepiments. In early ontogeny, septa thin. 

Discussion. — The most important points in Soshkina’s descrip- 
tion are that this is a solitary, dissepimentariate coral, in which the 
major septa reach, or nearly reach, the axis, but do not become 

mutually involved to form an axial structure. It might be said that 
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its nondissepimentariate counterpart would be Streptelasma (rather 

than Grewingkia). Another point of importance stressed by Sosh- 
kina is that the septa remain thin (unthickened by stereome) 

throughout the coral’s ontogeny. This thinness of the septa, even in 

the early growth stages is stressed in contrast to other Silurian dis- 

sepimentariates, such as Phaulactis, Mesactis, Lykophyllum, and 

Semaiophyllum. 
Ivanovskiy (1961, p. 205) created the genus Protocyathactts 

for an Upper Ordovician coral of the Siberian Platform which agrees 
with Cyathactis Soshkina in most respects; but Protocyathactis has 

thickened septa. The possibility that these two constitute one genus 

(with priority belonging to Cyathactis) is strong, but in the absence 

of sufficient information to allow a sound decision, they are treated 

in this work as separate genera. 
Cyathactis strongly resembles Paliphyllum Soshkina except for 

the presence of a distinctive axial structure in the latter and they 

are here considered co-familial. 

Cyathactis typus Soshkina Pl. -5, figs. 6, .7:, Pl) 36,/ figs. 1-3 

Cf. 1906. Cyathophyllum sedentarium Foerste, pp. 315-316, pl. 6, figs. 3A-C. 
1955. Cyathactis typus Soshkina, p. 123, pl. 9, fig. 2; pl. 11, figs. 1a, b. 

Cf. 1955. Cyathactis tenutseptatus Soshkina, p. 124, pl. 11, figs. 2a, b. 

Type material. — PIN 587/759, at Paleontological Institute of 

Novosibirsk. 

Type locality and horizon.— Left bank of Podkamennaya 

Tunguska River, above Severnoy River in Siberian Platform; from 

level B-1-5 in the upper part of the Kochumdekskaya Group (G**), 

Middle and Upper Llandovery. 

Number of specimens examined. — One. 

Diagnosis. — Cyathactis with no supplementary plates; minor 

septa about 1/2 the radius in length, often contratingent on major 

septa; tabularium of incomplete tabulae, broadly concave axially, 

convex on periphery; dissepiments not small (as in C. tenwtsepta- 

tus); in early stages at least, cardinal septum short, in fossula that 

communicates directly with axial space, and counter septum long, 
extending to or beyond axis; cardinal fossula does not form a round 

pit at its axial end. 

Description. — This species is represented in my collection by 

a single small corallite, presumably a young individual (PI. 5, figs. 
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6, 7). It measures 2.1 cm in vertical height (not along growth axis), 

with about 0.3 cm more missing from the base. The corallite ap- 

parently had first grown to an axial height of about 12 mm with a 

diameter of about 13 mm, forming a broad cone. At this point, a 

talon of about 9 mm length extended about 45° down from the 

calice, in the plane of the corallite’s greatest diameter. The corallite 
grew about 5 mm more when a second, thicker talon, about 10 mm 

long, grew from the calice on the same side as the first. At this stage, 

possibly through rejuvenescence, the axial growth changed direction 
through about 40°, so that the calice was inclined toward the talons, 

in the plane of greatest diameter. 8 mm more of axial growth is pre- 

served, and at this stage, a talon of about 10 mm length, and thicker 

than the last, extended in the same direction, as an elongation of the 

calice, and bearing septa along at least the proximal half of its upper 

surface PRS stig "7 ): 

The side of the corallite is a wrinkled, rugose surface, with rela- 

tively weak longitudinal striae. The calice shows thin septa ap- 

proaching, but not quite reaching, the axis, so that a space about 

3 mm in diameter occupies the axis of the corallite. The calice is 

fairly round, except for the elongation of the third talon, and is about 

13 mm in diameter. It is too poorly preserved to allow distinction 

of minor septa without thin-sections. 

In transverse section, the thinness of the septa is striking, their 

width being at most 0.1 mm. Two transverse sections were studied, 

one near the base of the specimen, with a diameter of 8 mm, and 

one just below the base of the calice, with a diameter of about 11 
mm elongated an additional 10 mm by the uppermost talon. The 
higher section shows possible rejuvenescence. 

In the lower section (PI. 36, fig. 3), 38 septa are present. If 

these include minor septa, they are not recognizeable as such. No 
midline is seen in any of the septa, though this may be due to re- 
crystallization. One septum in the lower section is longer than the 
others, and is the only one to reach the axis, and slightly beyond. 

The others come within 4/5 radius of the axis. The distal ends of the 

septa bend slightly to form four triangles, one with its apex at the 
axial end of the long septum, and the others at 90°, 180°, and 270° 

from this point. Opposite the long septum is a very short one, ex- 

tending through only half the radius to the axis, and lying in a 
rather broad gap between the adjacent septa. This short septum 
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is thinner than the others, and is presumed to be the cardinal sep- 

tum, while the long one is probably the counter septum. It could not 
be determined whether the cardinal gap represents a true cardinal 

fossula or a pseudofossula. If these septa are correctly identified, 

then the talons lie on the counter side of the corallite. Dissepiments 

occur in the peripheral portions of the septocoels, but neither their 
projections in the plane of section nor those of the tabulae, occur 
within half a radius of the axis. Those projections closest to the 

axis are concave peripherally, but those in the more peripheral por- 

tion of the septocoels are concave axially. At one part of the peri- 

phery is preserved what looks like a zone of broad dissepiments into 

which the proximal ends of the septa do not extend. This is similar 

to a lonsdaleoid pattern, but is not fully clear. 

In the higher transverse section (PI. 36, fig. 2) there are 48 

major septa, but all the minor septa do not yet seem to be present. 

Those that are recognizable as minor septa are all on the counter side 
of the corallite, and are less than 1/2 a radius in length. Most are 

contratingent (or nearly so) on the side of an adjacent major sep- 

tum. The radius is about 5.5 mm, and the axial gap has a diameter 

of nearly 2 mm. The major septa are gently or strongly curved in 
places, mostly closer to the axis, and are in some instances in mutual 
contact distally. However, the four triangles of the lower section are 

now gone and no cardinal septum, counter septum, or fossula are 

recognizable at this level. 

In this section there is the appearance of rejuvenescence, the 
new skeletal material lying on the side away from the talon. The 

presumably earlier septa of the talon extension are continuous with 
the major septa of the rejuvenated corallite on one side, but there 

appears to be no continuity between the minor septa of the two 
areas (though they are aligned). Again, the plate projections in the 

septocoels cloest to the axis are generally concave toward the peri- 
phery, while those in the peripheral portion of the septocoels, 
though irregular, seem generally concave axially. 

In longitudinal section (Pl. 36, fig. 1), the presence of the 

talon somewhat confuses the internal structure. The tabularium 

attains a maximum diameter of about 6 mm, and consists of mostly 
incomplete tabulae forming a broadly concave axial region, and a 

sharply convex periphery. The distance between the peripheral 
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crests reaches 5 mm. The nature of the dissepimentarium is unclear, 
but it appears to consist of axially sloping dissepiments about 1 mm 

long in the corallite’s axial plane. The theca is poorly preserved, but 

appears only about twice as thick as the major septa. The talon 
is difficult to analyze from a structural standpoint, but appears to 

consist of dissepimental and thecal material. 
Discussion. — Soshkina’s description of this species gives the 

following information (paraphrased ): 

This species consists of solitary corals, barrel-shaped, with sharp contrac- 
tions of the diameter, and well-developed basal attachment scars. The theca 
bears fine longitudinal ribbing. The calice is broad, with a somewhat reflexed 
rim. On the broad, flat base of the calice is a distinct cardinal fossula on the 
convex side of the corallite, which is also the side of the attachment-scar’s oc- 
currence. The major septa are thin and weakly curved. From the periphery 
they extend not quite to the axis. In places, their axial ends are disjunct. The 
counter septum projects somewhat into the vacant central space. The cardinal 
septum is sometimes weakly shortened and lies in a narrow fossula, which 
widens axially and opens broadly on the vacant axial space. The minor septa 
are about half a radius in length, and are contratingent on the neighboring 
major septa. In a diameter of 25 to 26 mm, there are 55 to 56 septa of each 
order. The tabulae, mostly incomplete, are broad, convex on the periphery, and 
weakly concave in the center. The dissepimentarium consists of vesicles, strong- 
ly convex, and inclined to the axis. In transverse section, the vesicles and the 
tabulae are convex in opposite directions. 

Soshkina considered the distinguishing characters of this species 

to be the thin septa, narrow opening of the axial end of the fossula, 

and the axial concavity of the tabulae. 

If one makes allowances for the fact that the Brassfield speci- 

men is ontogenetically younger than Soshkina’s (based upon over- 

all size and septal number), the similarity between these two speci- 

mens is indeed striking. In both specimens the septa are thin, with 

contratingent minor septa of about equal proportional length. In 
both the tabulae are incomplete with broadly concave axial por- 
tions and convex peripheries. In both the vesicular dissepiments are 

of about the same size (in contrast with the small dissepiments of 

C. tenutseptatus Soshkina (1955)). Soshkina spoke of a distinct 

cardinal fossula in the calice, a feature not obvious in my somewhat 

recrystallized specimen. The shortened cardinal septum and the 

elongate counter septum reported by Soshkina are in the lower sec- 
tion of my specimen, but are not distinguishable in the upper section. 

The probable cardinal fossula of the Brassfield specimen is of 

the sort reported by Soshkina, opening into the axial space (though 
not as broadly as she reported), rather than forming a pit where it 
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enters the axial region, as is the case in C. tenwseptatus. Soshkina 

noted that the “attachment scars” occur on the cardinal side of the 

corallite, whereas in the Brassfield specimen they occur on what is 
taken to be the counter side. This is not regarded as being signifi- 

cant enough to preclude a close relationship between these speci- 

mens, and it seems safe to regard them as conspecific. 
Cyathactis typus is compared with C. sedentarius in the dis- 

cussion section dealing with the latter. 

From C. tenuiseptatus (described in the discussion section for 

C. sedentarius), C. typus differs primarily in lacking the round pit 

formed by the axial end of the fossula between the tabularium and 

dissepimentarium in C. tenwiseptatus, and in lacking the more 

abundant, and finer dissepiments of C. tenaseptatus. Further, the 

tabularium of C. tenuiseptatus is convex, while that of C. typus is 

flat, or even concave, with convexity only at its margins. These are 

clearly two distinct species. 

Distribution. — Kentucky, mid-Llandovery (Brassfield Forma- 

tion); Siberian Platform, Middle or Upper Llandovery. 
Brassfield occurrence. — Locality 1 (near Panola, central Ken- 

tucky). 

Cyathactis sedentarius (Foerste) Pl. 5, figs. 8-11; Pl. 21, figs. 1-3; 
Pl. 38, figs. 1-3 

1906. Cyathophyllum sedentarium Foerste, pp. 315-316, pl. 6, figs. 3A-C. 
Cf. 1955. Cyathactis typus Soshkina, p. 123, pl. 9, fig. 2; pl. 11, figs. 1a, b. 
Cf. 1955. Cyathactis tenuiseptatus Soshkina, p. 124, pl. 11, figs. 2a, b. 

Type material. — Lectotype (designated as type by Foerste on 
museum label): USNM 87177, the original of Foerste’s (1906) plate 

6, figure 3B. This specimen is figured on Plate 5, figures 9, 11. 

Several other specimens are included with the lectotype under this 

number, but the two others figured in Foerste’s plate, one of which 
(fig. 3A) Foerste (1906) had referred to as “the typical form,” 

are not among them, and are apparently lost. 

Type locality. — Waco bed, Noland Member of the Brassfield 

Formation, “. . . from along the road north of Estill Springs, north 

of Irvine, Kentucky”. This is equivalent to my localities 53-53a. 

Number of specimens examined. — None found in field. Only 

the lectotype and associated specimens under USNM 87177 were 

studied. 
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Diagnosis. — Cyathactis with supplementary plates between 

tabularium and dissepimentarium; dissepiments relatively large 

(compared with C. tenuseptatus), being 1.0 to 2.5 mm long in 

longitudinal section; proximal ends of septa “feathered”, perhaps 

diagenetically. 

Description. — As no specimen of this species was found in the 

field during this study, description and analysis is here based upon 
a set of specimens (USNM 87177) described and collected by 

Foerste from a single locality. 

This assemblage consists of the lectotype and twelve other 

specimens. Where the base is preserved, a well developed talon oc- 

curs. In two instances the talon attaches to a bryozoan frond, repre- 

senting apparently the same species in both cases. Rejuvenescence 

is common. 

Most specimens show some degree of wear. Their form is quite 

variable, ranging from long, slender forms (6.5 cm long and 2.5 cm 

wide) to low, broad forms (3.5 cm long and 4.5 cm wide). All 

specimens are elliptical in cross section, the talon lying generally 

along the greater diameter. 

The calices, where well preserved, are flaring (PI. 5, fig. 9). The 

peripheral portion, in one example, lies at about 30° to the plane 

of the mouth, while the inner zone is steeper. There appear to be 
two orders of septa, the major septa reaching the vicinity of the 
axis, and the minor septa apparently restricted to the wall of the 

calice. 

Exterior of lectotype (PI. 5, figs. 9, 11). — The axial height from 

the base to the calice floor is about 5 cm. The height to the highest 
calice lip is 7 cm. Maximum diameter across the rim of the calice is 

4 cm, and the minimum diameter (reconstructed) is about 3 cm. 

The outer surface of the corallite is strongly rugose. At an early 

growth-stage, the corallite apparently rejuvenesced, at the same 

time changing the direction of growth by about 90°. A second re- 

juvenescence occurred at about 3 cm from the base. The calice 
floor has a diameter of 1.75 1.25 cm. Judging by relief and width, 

there are two orders of septa. The minor septa appear to end near 
the base of the calice wall, but this is uncertain. There are approxi- 

mately 60 septa of each order present. 

Interior of lectotype (PI. 38, figs. 1-3). — The lower transverse 

section (fig. 2) is 24 & 17 mm in diameter, and was taken about 
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1.5 cm above the base of the specimen. The theca, as preserved, is 
about as thick as the proximal ends of the septa are wide. The major 
septa approach the axis of the corallite with some counterclockwise 
torsion, and their distal ends exhibit sharp changes of direction and 

some waviness, forming septal lobes. The axial region occupied by 
these septal lobes is elongate in the same direction as the cross-sec- 
tion of the corallite at this level, and measures approximately 5 x 3 

mm. A precise count of the number of septa at this level is difficult 
because of diagenetic alteration, crushing and the generally con- 
fusing appearance of some sectors of the cross-section, but it ap- 
pears there are about 100 septa. Judging from clearer portions of 
this section, probably half are major septa, and half are minor septa. 

The latter, not always clearly distinguishable, seem to reach a bit 

more than halfway to the border of the axial zone (which is de- 

fined by the presence of the septal lobes), and are contratingent 

against the major septa. The direction of contratingency is bilateral 
in distribution, the minor septa touching the major septa to their 

right on one side, and to their left on the other side of an imaginary 
line that seems to coincide with the shortest diameter in this cross- 

section. Some of the major septa show a thickening that begins 
about 2/5 the way from their proximal to their distal ends, and 

then tapers gradually distally. In no instance, however, does this 
thickening reach a width equal to the adjacent septocoels. The minor 
septa, where clearly recognizable, show little if any change in width 
throughout their length. In the septocoels are the projections of 
the tabulae and dissepiments. Near the periphery of the cross- 
section these tend to be concave toward the corallite axis, with the 

most strongly concave examples occurring near the juncture of the 
septa with the theca. Where these strongly concave projections are 
abundant, they give a “feathery” aspect to the proximal ends of 
the septa with which they are in contact, though this appearance is 
achieved only in a few areas. The axially concave projections domi- 
nate for about the first third of the distance to the axial area of 
septal lobes. Further toward the axis is a region where the projec- 
tions are neither predominantly concave nor convex toward the 
axis, but on average tend to be straight. Projections within the 
septocoel that are concave toward the periphery occur along about 
the final quarter of the length, after the minor septa have termi- 

nated, and are mixed with straight projections. 
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The upper transverse section (Pl. 38, fig. 1) is 31 x 18 mm 

in diameter, and is from just below the calice floor, about 4.5 cm 

above the base of the corallite, as preserved. It is not clear if the 

peripheral border of this section is the theca, as in places a long 

smooth line of skeletal material smoothly truncating numerous septa 

proximally, as would the theca, and with dolomitic sediment ad- 

hering to its entire outer side, is found to have apparent corallite 

skeletal material projecting from its outer surface. The apparent 
thecal material may be the walls of broad vesicular dissepiments 

of the outer dissepimentarium. The outer surface of the specimen 

itself, however, seems to have most of the theca preserved at this 

level. The septa approach the axial space of the corallite with a 

weak counterclockwise whorl. In the axial space itself is a more 

pronounced whorl that is affected by relatively sharp deflections of 

septal ends into what might be considered septal lobes (though not 

so well-defined as in the lower transverse section) and vaguely 

defines an axial space similar to that of the lower section, measuring 
about 5 X 3 mm, and elongate in the same sense as the entire cross- 

section at this level. The longest axes of the upper and lower cross- 

sections lie at about 45° to one another in the corallite. As in the 

lower cross section, it is difficult to get an accurate count of the 

septa, but the total (including both major and minor septa) seems 
to be about 130. There is contratingency of septa, and while the 
pattern suggests bilaterality of the direction of contratingency, this 
is not certain, as the sinuosity of septa makes the differentiation of 

major and minor septa difficult. Where the minor septa are clearly 
recognizable (in few instances) they seem to extend a little over 

half the distance from the periphery of the corallite to the margin 
of the axial space. The septa appear to thicken over their axial 

halves, but this may be in part due to the adherence of contratin- 

gent minor septa on their neighboring major septa. In the septocoels 

may be seen the projections of tabulae and dissepiments. These pro- 
jections, at the peripheral ends of the septocoels, are often concave 
toward the axis of the corallite, sometimes so deeply concave as to 

impart a “feathery” appearance to the proximal ends of some of the 

septa, as seen in the lower cross-section. Peripherally concave pro- 

jections occur toward the axial ends of the septocoels, mixed with 

straight projections. 
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The longitudinal section (PI. 38, fig. 3) extends between the 

two transverse sections. It appears broader at the base and narrower 

at the top because the direction of the greatest diameter of the 

corallite cross-section rotated sharply along the interval represented 

in this longitudinal section, so that the upper part of this section 

parallels the smallest diameter at that level, while the lower part of 

this section parallels a much greater diameter at a lower level of 

the corallite. The tabularium consists of tabulae, seemingly both 
complete and incomplete, spaced vertically from 0.5 to 1.0 mm apart 

in the axis. The central portions of the tabulae are lower than the 

peripheral portions, and are either flat or broadly concave upward. 

The peripheries of the tabulae are strongly convex, forming rims, 

though it is unclear if this is because of the presence of incomplete 

tabulae helping to raise the rims as in Cyathactis typus Soshkina 

(PI. 36, fig. 1), or because of an increase in the convexity of the 

peripheral portions of complete tabulae. The dissepimentarium con- 

sists of dissepiments, some of which are gibbous, and some depressed, 

but all of which are longer than high. The dissepimental layers form 

angles from nearly 0° to about 30° with the corallite axis. Between 
the tabulae and dissepimentarium is a depressed, moat-like sector 

containing supplementary plates that are mostly flat or concave 

upward, and that have about the same spacing as the central por- 
tions of the tabulae. The tabularium (exclusive of supplementary 
plates) is 6 mm wide in the upper (distal) portion of the section 

and 8 mm wide in the lower (proximal) portion. The dissepimen- 
tarium in the upper portion of the section is 5 mm thick, and about 
7 or 8 mm thick in the lower portion. The region of supplementary 

plates between tabularium and dissepimentarium is visible only in 
the upper portion of the section, where its width is 1.0 to 1.5 mm. 

Interior of a paralectotype specimen (PI. 21, figs. 1-3).— Two 

transverse and one longitudinal section were made of the paralec- 

totype shown on Plate 5, figures 8, 10. 
The lower transverse section (PI. 21, fig. 2) is 17 & 11.5 mm 

in diameter. Both orders of septa are thickest at a point 1.5 mm 

from the periphery. The major septa extend to the axial region, 
where their twisting, anastomosing, sometimes fusing ends form a 

loose axial structure. The minor septa are about half the length 
of the major septa, and are not contratingent. The septocoels con- 



152 BuLLeTin 305 

tain many plates of the tabulae and dissepiments. Most of those 

near the periphery are concave axially and those further toward the 

axis are concave peripherally. About 41 septa of each order are pre- 

sent at this level. The theca is not preserved. 

The higher transverse section (PI. 21, fig. 1) measures 29 x 23 

mm in diameter and was taken from a level about 1.5 cm above the 

lower section. As in the lower section the theca was not preserved. 

The minor septa are nearly as long as the major septa, though the 
total number of septa appears to be the same. The peripheral 
(proximal) ends of the septa are “feathery”, with what appear to 

be branches diverging toward the theca. This “featheriness” was not 

noted in the lower section, but this could be due to the greater de- 

gree of alteration in that level. As below, the septa are broadest 

somewhat inward from the periphery, and the orientation of the 
incomplete tabular, and dissepimental plates in the septocoels is as 
in the lower section. The nature of the axial structure remains about 

the same. There is no evidence of a cardinal fossula. The concavity 

of the plates in the more peripheral parts of the septocoels (probably 
representing the dissepimentarium) is much greater than that of 
the more axially located plates (probably representing the tabu- 
larium). 

In the longitudinal section (PI. 21, fig. 3) the dissepimentarium 
near the top of the section is about 5 mm thick, with rather marked- 

ly convex dissepiments. The tabularium at this level is about 1 cm 
wide, and consists of incomplete tabulae inclined downward toward 

the periphery, lying among the ends of the major septa. Between 

the tabularium and dissepimentarium is a zone, about 2 to 3 mm 

wide, of concave, often incomplete supplementary plates. 

Discussion. — Foerste (1906) apparently based his description 
of this species on unsectioned specimens. In addition to the type 
locality, he reported specimens from the Waco bed of the Noland 

Member, Brassfield Formation east of Panola (locality 1 of this 

study) and from the same horizon “half a mile east of Waco, where 

the road to Cobb Ferry turns off from the pike to Irvine”, in Ken- 

tucky. 
Soshkina (1955) described Cyathactis typus, a new species 

from the Siberian Platform in the upper Kochumdekskaya Group 
(Middle and Upper Llandovery). Her description is paraphrased 

in the discussion of C. typus (q.v.). 
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C. sedentarius differs from C. typus in having an intermediate 

narrow zone of supplementary plates between the tabularium and 
dissepimentarium. The “featheriness” of the peripheral portions of 
the septa in C. sedentarius are not reported in C. typus. While these 

species are here considered distinct, further study may show them to 

be identical. 

Soshkina, in the same paper, described a second species of 
Cyathactis, C. tenwseptatus, from the right bank of the Podkamen- 

naya Tunguska River, above the mouth of the Stolbov River on the 

Siberian Platform. Stratigraphically, this species occurs lower than 
C. typus, in layer 2v (Soshkina uses the Russian letter B) of the 

middle Kochumdekskaya Group (G'*). These are solitary corallites, 

as large as my second sectioned specimen of C. sedentarius (PI. 5, 

figs. 8, 10), conical or cylindro-conical in form. On the outer surface 

are fine longitudinal ribs, and on some specimens, rugae. Strong 

attachment scars occur on the convex side of the corallite, as in the 

present specimens. The calice has a broad, flat bottom, and gently 
sloping walls. 

The major septa reach almost to the axis. They are thin, 

radial, and relatively straight, as in C. typus. The minor septa are 

over half a radius in length and are not contratingent. The some- 
what shortened cardinal septum lies in a fossula on the convex side 

of the corallite. The axial end of the fossula is a round pit at the 
border between the tabularium and dissepimentarium. Two lateral 

fossulae are less distinct. In a diameter of 25 mm there are 50 septa 

of each order, roughly the same as found in the sectioned specimen 
of the present species. 

The tabulae are incomplete, and broadly convex. The dissepi- 

mentarium consists of 30 to 40 rows of dissepiments, apparently 
zoned by size, and distinctly more numerous and smaller than those 

in my form and in C. typus. This is reflected in the abundant in- 

filling of the septocoels by the dissepimental plates seen in transverse 
section. The dissepimental rows are all inclined axially. The dissepi- 

ments in the septocoels do not all extend completely across the 

septocoels, but rather lap on one another, so that in transverse sec- 

tion they produce a pattern similar to that seen in Smith’s (1945) 

figure of Ptychophyllum? whittakeri (pl. 10, fig. 1). 

In both C. sedentarius and C. typus, the dissepiments are con- 

cave to the axis, while the incomplete tabulae are concave toward 
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the periphery when seen in transverse section. Throughout onto- 
geny, the septa are equally thin. 

C. tenwseptatus differs from C. sedentarius in having more 

abundant dissepiments and a round pit at the axial end of the 

cardinal fossula. The similarities between these forms are several, 

but for now, they are regarded as distinct species. 

Distribution. — Kentucky, mid-Llandovery (Brassfield Forma- 

tion). 

Brassfield occurrence. — Vicinity of localities 53 and 53a (north 

of Irvine, Kentucky); also reported from locality 1 (1/2 mile east 

of Panola, Kentucky), and from 1/2 mile east of Waco, Kentucky; 

all in the Waco bed, Noland Member, Brassfield Formation. 

Genus PROTOCYATHACTIS Ivanovskiy, 1961 

1961. Protocyathactis Ivanovskiy, p. 205. 

Type species. — Protocyathactis cybaeus Ivanovskiy (1961, p. 

206). 

Type locahty and horizon. — Upper Ordovician of the Siberian 

Platform. 

Diagnosts.— Identical to Cyathactis Soshkina (g.v.), except 

that in Protocyathactis, the septa are thickened by stereome in all 
stages of ontogeny. 

Original diagnosis. — 

Coral solitary, sub-cylindrical or ceratoid, with striate epitheca. Septa 
thickened stereoplasmally through their entire extent; in central space axial 
complex absent. Tabulae convex. In periphery are developed numerous small, 
swollen dissepiments. 

Discussion. — See discussion under Cyathactts. 

Protocyathactis cf. P. cybaeus Ivanovskiy PI. 5, figs. 2-5; Pl. 18, figs. 4-8 

Cf. 1928. Cyathophyllum cormorantense Twenhofel, pp. 118-119, pl.-3, figs. 2-4. 
? 1961. Protocyathactis cybaeus Ivanovskiy, p. 206, pl. 3, figs. 3a, b. 

Type material.—Ivanovskiy’s holotype of P. cybaeus is 
SNIIGGIMS 517/4. 

Type locality.— (of P. cybaeus): Late Ordovician (Upper 
Caradocian) Dolborskiy Stage, 4 km upstream from the mouth of 

the Nizhnyaya Chunku River, in the basin of the Podkamennaya 
Tunguska River, Siberian Platform. 
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Number of specimens examined. — Two. 
Diagnosis. — Protocyathactts with talons restricted to the base, 

and exhibiting rejuvenescence. 

Description. — The specimens studied are solitary, compressed 

laterally, and have little distinct curvature. Both specimens have 

small basal talons and display rejuvenescence. Because of the re- 

juvenescence, the maximum diameter is not at the top of the coral- 
lite, but at the point just below the rejuvenescent contraction. 

Measurements (in cm): 

Elevation of 
maximum Maximum 

Maximum length diameter diameter 

larger specimen (UCGM 41956) Bs 1.8 145 xe 12'S 

smaller specimen (UCGM 41985) 165 1.1 1:25 10 

The calice of the larger specimen is well preserved in a reju- 
venated outgrowth of the corallite (Pl. 5, figs. 2-4). Here the 

diameter at the lip is 1.2 0.9 cm, and the calice has a depth of 
5 mm. Two septal orders are present, the major septa having 
greater relief (about 0.25 mm) than the minor. Twenty-eight septa 
of each order were counted. No fossula is discernible in the calice. 
The walls of the calice slope downward from the rim at about 45°. 
At a point about two-thirds the way to the calice floor the slope 
increases to near vertical. The floor of the calice is concave and 
about 4.5 3 mm in diameter, at the level at which the slope of the 

wall changes. 

The larger specimen (UCGM 41956) was studied in three 

transverse sections with diameters of about 6 to 10 mm (PI. 18, figs. 
4-6). No significant change in internal structure was noted through 
this interval. The major septa reach the axis, where some of their 
ends fuse with some contortion in the very center of the corallite. 
There is no noticeable whorl, nor is any axial structure produced. 
The minor septa are about one-fifth the length of the major septa 
in the earliest stage studied and reach about half the length of the 
major septa in the latest stage. They are fairly straight, and do not 
appear to contact the sides of the adjacent major septa. The septa 
of both cycles are slightly thickened where they meet the corallite 
wall. The major septa of the lowest section are peculiarly kinky in 
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a certain region (fig. 6); the significance of this is not known. In 

this section, taken 8 mm above the base of the corallite, there are 

23 major septa. In the middle section (fig. 5), taken 11 mm above 

the base, there are 26 major septa. In the highest transverse sec- 
tion (fig. 4), taken 15 mm above the base, there are 28 major septa. 

The position of the cardinal septum is uncertain. In the highest 
section, however, at a point 270° from the angular location of the 

basal talon, where there should be a minor septum there is, instead, 

a long septum nearly reaching the axis. It is cut off from the axis 

by the distal juncture of the major septa to either side of it. Possibly 
this is the cardinal septum. 

The nature of the theca is unclear, except that it does not seem 

to be a septal stereozone. It is thin, about the same thickness as the 

septa, and does not appear to be affected by stereomal thickening. 
On the outer surface of the corallite are distinct longitudinal ribs 
with narrow grooves separating them. The latter correspond to the 
septa on the inside, and the former to the septocoels. 

The inner wall of the corallite is covered by a dissepimentarium 

consisting of rather small, abundant dissepiments, which appear as 

curved crossbars when the septocoels are viewed in transverse section 

(Pl. 18, fig. 8). These are apparently restricted, at least in later 

stages, to the portion of the interior from the distal ends of the 

minor septa out to the theca. 

The tabularium has not been clearly seen in longitudinal section. 

Discussion. — Ivanovskiy (1961) described Protocyathactis 

cybaeus as representing a new genus, as well as species. The fol- 

lowing is his characterization of the species (paraphrased ): 

The three specimens studied are ceratoid or subcylindrical in form, with 
weak ribbing (presumably longitudinal) on the outer surface. The length does 
not exceed 3.5 cm, with a maximum diameter of 19 to 20 mm. The septa are 
of two orders. The major septa go straight to the axis, some joining distally 
with other septa, but do not produce an axial structure. The septa of the second 
order are one-third to one-half the length of the major septa, and their distal 
ends often contact the side of a major septum adjacent. All the septa have 
stereomal deposits on their sides, especially at the proximal end, and taper 
axially. In a section diameter of 11 mm are found 28 septa of each order. The 
tabulae are thin, complete, and may be horizontal (?) or weakly convex. In 
the axis they are spaced no more than 1 mm from each other vertically. The 
dissepimentarium consists of abundant, small vesicular dissepiments. 

The early ontogeny of the species is unknown, due to incomplete preserva- 
tion of the specimens. By midstage, all the mature characters are present. 

The differences between the Brassfield form and Ivanovskiy’s 

specimens are few, but they leave sufficient question as to their 
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relationship to make it advisable to stress their strong similarities, 

without declaring them conspecific. The minor septa in the Siberian 
form are contratingent, a relationship rare in my specimen. In addi- 

tion, Ivanovskiy made a point of the stereomal thickening of the 

septa in his specimens, whereas this does not clearly take place in 

mine. His transverse section (fig. 3a) does not, however, indicate 

septa appreciably thicker than mine. The imperfect preservation of 

the internal features in the Brassfield specimen may have obscured 
some similarities in these features. 

Particularly significant is the fact that Ivanovskiy did not 

mention rejuvenescence, or the presence of a basal talon. He men- 

tioned that the imperfect preservation of his material made it im- 

possible to study the earliest ontogenetic stages, and this might in- 

clude destruction of the talons. It is more difficult to rationalize 

his ignoring rejuvenescence, if it were present. Whatever the rela- 

tionships between these two forms, it seems likely that they repre- 
sent at least closely related taxa on either side of the Ordovician- 

Silurian boundary. 

It is worthwhile comparing the Brassfield form with Cyatho- 

phyllum cormorantense Twenhofel (1928) from the Jupiter Forma- 

tion (Late Llandovery) of Anticosti Island. These are large coral- 
lites (the longest collected, a broken specimen, measures 150 mm 

long and 52 mm in diameter, while a second specimen has a diameter 
of 60 mm). Twenhofel reported that the length and diameter do not 

appear to be strongly correlated. The calice is quite deep, 14 mm in a 
specimen 46 mm in diameter. This calice is 8 mm across the bottom 

and 25 mm across the top. The calice floor is flat or slightly convex. 

The septa are of two orders, though the minor septa sometimes 

appear nearly as long as the major septa. They are straight, and do 

not produce an axial structure (Twenhofel’s transverse section 

shows them reaching close to, but not quite attaining, the axis). It 
is not clear if the minor septa are contratingent. The tabularium is 

as wide as the calice floor, and contains tabulae that appear to be 
mostly complete and slightly concave to slightly convex. These 

are spaced from | to 2 mm apart vertically. The vesicles of the dis- 

sepimentarium are small and abundant. 

In general form, this species is quite similar to mine, and is 

possibly congeneric with it. The major points of difference lie in the 



158 BuLuetin 305 

great size of T'wenhofel’s corals (an unimportant difference taken 

alone), the great length of the minor septa, and the lack of re- 

juvenescence. What may be a talon is present in the specimen 

shown by Twenhofel in his figure 2, a feature this form might, then, 

share with the Brassfield material. 

It is unfortunate that the septa do not reach the axis in Twen- 

hofel’s transverse section. Perhaps if the section were taken a bit 

lower, the nature of the axis would be more clear. 

Distribution. — Kentucky, mid-Llandovery (Brassfield Forma- 

tion). 

An apparently closely related form occurs in the Late Ordo- 

vician (Upper Caradocian) of the Siberian Platform. 

Brasssfield distribution. — Locality 46 (near College Hill, Ken- 

tucky) in the top of the Noland Member at this site. 

Family TRYPLASMATIDAE Etheridge, 1907 

(Nom. correct. Hill, 1956, p. 310, pro Tryplasmidae Etheridge) 

Rugosa lacking dissepimentarium; corallites solitary or fascicu- 

late; septa acanthine, of two orders, or sometimes absent; trabeculae 

sometimes joined in longitudinal rows by stereomal deposits; theca 

a septal stereozone; tabulae generally complete, predominantly hori- 

zontal. 

Genus TRYPLASMA Lonsdale, 1845 

1845. Cyathophyllum (Tryplasma) Lonsdale, p. 613. 
1871. Pholidophyllum Lindstrém, p. 125. 
1873. Acanthodes Dybowski, p. 334 (mon Agassiz, 1833; nec de Haan, 1833; 

nec Baly, 1864). 
? 1882a. Polyorophe Lindstrém, pp. 16, 20. 

Cf. 1883. Coelophyllum Roemer, p. 409 (non Scudder, 1875). 
Cf. 1889. Cyathopaedium Schliter, p. 263 (pro Coelophyllum Roemer, non 

Scudder, 1875). 
1894. Spiniferina Penecke, p. 592 (pro Acanthodes Dybowski, 1873; non 

Agassiz, 1833; mec de Haan, 1833; nec Baly, 1864). 
1904. Aphyllostylus Whiteaves, p. 113. 
1927. Stortophyllum Wedekind, pp. 30, 31. 

? 1937. Aphyllum Soshkina, pp. 45, 94 (non Aphylum Bergroth, 1906, p. 604). 
1940. Pholadophyllum Lang, Smith, & Thomas, p. 99 (nom. van. pro Pholi- 

dophyllum Lindstrém, 1871). 

Type species.—(SD Etheridge, 1907, p. 42), Tryplasma 
aequabile Lonsdale (1845, p. 613). 

Type locality and horizon. — Silurian, from the basin of the 
Kakva River, east side of the northern Ural Mountains, Russia. 
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Diagnosis. — Solitary and fasciculate corals lacking dissepi- 
mentarium; theca a septal stereozone; septa acanthine, not reaching 

axis; axial structure absent; tabulae both complete and incomplete, 

generally of low relief; talons usually small if present. 

Description. — These are rugose corals, usually solitary and 

cylindrical, though some specimens are fasciculate. Tryplasma and 

its relatives are remarkable for their septal structure, which consists 

of longitudinal rows of trabeculae, generally projecting obliquely 

upward toward the axis, rather than solid sheets as are usual in the 

rugosans. These are referred to as “acanthine” septa. 

The theca is a septal stereozone, and the septa are represented 

by grooves on the outer surface of the theca. 

The interior of the corallite contains tabulae, nearly all com- 

plete, and generally horizontal. In some species, the upper surfaces 
of these tabulae bear trabeculae. 

The septa are of two orders, differentiated by the length and 
stoutness of the trabeculae. There is no dissepimentarium. 

Rejuvenescence is a common feature of this genus. Generally 
small basal talons in some specimens provide support in standing. 

Discussion. — The name Tryplasma was first used (as a sub- 

generic connotation) by Lonsdale (1845, p. 613) in describing 

corals found in Russia by Murchison, de Verneuil, and von Key- 

serling. He regarded Tryplasma as a subgenus of Cyathophyllum 

Goldfuss, and applied it to two species (one new, the other pre- 
viously described by Hisinger). Lonsdale’s figures and descriptions 

coincide with current concepts of this genus. 
In 1907, Etheridge (p. 42) chose the new species introduced by 

Lonsdale, T. aequabile, as the type of the genus. This is a solitary 
form, with a broad tabularium, and short acanthine septa of two 

orders. In their critical revision of Lonsdale’s corals, Lang and 
Smith (1927, p. 461), apparently unaware of Etheridge’s selection, 

duplicated his choice of 7. aequabile Lonsdale as type of the genus. 
Unfortunately, they only listed the two species of Tryplasma found 

by Murchison, et al. in Russia, and gave a brief diagnosis of the 

genus. They added no descriptive details on the type species. 
Lindstrém (1871) erected the genus Pholidophyllum for Cyatho- 

phyllum loveni Milne-Edwards and Haime (1851, p. 364) from the 

Silurian of Gotland. This species reportedly occurs in other Northern 
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Hemisphere localities as well. Apparently, Lindstr6m was unaware of 
Lonsdale’s Russian specimens, as C. loveni has all the earmarks of 

Tryplasma. Lang, Smith and Thomas (1940, p. 99) invalidly emend- 

ed the generic name to Pholadophyllum. 

Roemer (1883) introduced the generic name Coelophyllum 

into the literature. This German Devonian rugosan is a colonial 

form characterized by “wholly rudimentary” septa, complete, widely 

spaced tabulae, and the absence of a dissepimentarium. Roemer re- 

marked that these characters were first considered distinctive by 

Schliiter (1880, fide Roemer, 1883) who described a species based 

upon them, attributing that species to Calophyllum Dana (1846). 

Roemer considered it doubtful that Schliiter’s species (Calophyllum 

paucitabulatum) truly belonged to Dana’s genus, and also pointed 

out that Calophyllum was a source of some confusion, and had been 

differently interpreted by various authors. Together with a recom- 

mendation that Calophyllum be dropped from use, due to the in- 

sufficient data afforded by Dana (no illustrations and no species 
assigned to the genus), Roemer erected a new generic name, Coelo- 

phyllum, for Schliiter’s species. 
Schliiter (1889) then noted that the term Coelophyllum was 

preoccupied, and proposed the name Cyathopaedium in its stead. 

Roemer’s description (there are no figures) gives the strong im- 
pression that this genus is identical to Tryplasma Lonsdale, an 
opinion shared by Sokolov (1962, p. 308). On the other hand, Hill 

(1956, p. F298) listed Cyathopaediwm Schliiter as a genus separate 

from Tryplasma. Hill’s figures of Cyathopaediwm (which she attri- 

buted to Schliiter) appear quite different from Tryplasma, especial- 

ly with regard to septal structure, and the coloniality of the former, 

so that it seems likely they are not congeneric. 
From the Silurian of Gotland, Dybowski (1873) described as 

new the genus Acanthodes, a group of solitary and phaceloid species. 

His figures and descriptions, however, suggest probable synonymy 
with Tryplasma. Penecke (1894) noted that Acanthodes was al- 

ready in use as the generic name of a fish (by Agassiz), and so, 

changed the name to Spintferina. Penecke’s figures are clearer than 

Dybowski’s, and plainly show the acanthine septa (with trabeculae 

inclined upward axially), the largely complete tabulae in a broad 
tabularium, and the absence of a dissepimentarium, all typical of 



BRASSFIELD CorAts: LAUB 161 

Tryplasma. Though Penecke and Dybowski did not figure the same 
species, Dybowski’s rather stylized drawing agrees sufficiently well 

with Penecke’s illustrations to make it clear that this genus is 

synonymous with T'ryplasma. 

Aphyllostylus Whiteaves (1904) is based upon specimens from 

the Silurian of Manitoba, Canada, and while he included no figures 

in his paper, the description of this fasciculate coral agrees well 

with Tryplasma. 

From the Silurian of Gotland, Wedekind (1927) introduced the 

genus Stortophyllum, based upon several solitary species. These 

corals seem to fit readily into Tryplasma, having acanthine septa, 

no dissepimentarium, and tabulae which, though often incomplete, 

still retain the general aspect of a broad tabularium lacking the 
axial structure typical of the genus described by Lonsdale. Storto- 

phyllum can also bear a small supportive basal talon, another 

feature found in Tryplasma. 

Soshkina (1937) described the new genus Aphyllum from Wen- 

lock beds on the eastern slope of the Ural Mountains. As the generic 
name implies, she regarded the weak septal development as an im- 
portant feature of this genus. Septa are usually absent from her 

specimens, and when they do occur they are acanthine septa, with 

the trabeculae inclined upward axially. The tabulae are distinct, 

more or less horizontal, and (as suggested by Soshkina’s figures) 
usually complete. There is no dissepimentarium. It seems quite pos- 
sible that this form is a Tryplasma. The common absence of septa 

is unusual, and this form might fit in with Zelophyllum Wedekind 

(1927, pp. 34, 35) from the Silurian of Gotland, in which the trabecu- 

lae are also restricted to the wall and do not protrude into the tabu- 

larium. On the other hand, future studies may show that both 

Aphyllum and Zelophyllum belong to Tryplasma, as junior syno- 

nyms. 

Polyorophe Lindstrém (1882a) from the Silurian of Gotland, is 

similar to Tryplasma, but is generally considered as a separate 

genus, by virtue of the highly developed talons it characteristically 
bears, often reaching far up along its side. As noted above, Try- 

plasma can also bear talons (at least, corals with all the earmarks 

of Tryplasma are found both without talons, and with small ones 

restricted to the very base (e.g., T. radicula, Pl. 6, fig. 4)). The de- 
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gree to which talon development reflects a generic difference can 
only be judged by further study. 

Tryplasma radicula (Rominger) Pl. 6, figs. 1-4; Pl. 21, figs. 6, 7 

1876. Cyathophyllum radicula Rominger, pp. 109-110, pl. 39, fig. 3 (partim, 
see discussion). 

? 1927. Pholidophyllum hedstrémi Wedekind, pp. 27-28, pl. 3, figs. 1-4; pl. 
ZO figs: 

? 1927. Pholidophyllum hedstrémi var. attenuata Wedekind, p. 28, pl. 3, figs. 
(SHS oh AS), site, Pe 

? 1927. Pholidophyllum intermedium Wedekind, p. 28, pl. 3, figs. 8, 9. 
? 1927. Pholidophyllum intermedium var. articulata Wedekind, p. 28, pl. 3, 

figs. 10, 11. 
1927. Pholidophyllum tenue Wedekind, p. 28, pl. 3, fig. 12; pl. 29, fig. 3. 
1927. Pholidophyllum coniforme Wedekind, p. 28, pl. 3, fig. 14; pl. 29, fig. 5. 
1949. Amplexus brownsportensis Amsden, pp. 106-107, pl. 27, figs. 7-13 

(partim). 
1952. Tryplasma radicula (Rominger), Stumm, p. 842 (partim), pl. 125, 

figs. 1, 2, 7, 8, 9 (non figs. 3-6). 
1965. Tryplasma cf. T. radiculum (Rominger), Sutherland, pp. 31-32 

(partim), pl. 23, figs. 1, 3 (mon fig. 2); pl. 24, figs. 1-6; pl. 25, figs. 
1-6. 

CHU hye Ou) 

Type material. — Lectotype (Stumm, 1952, p. 842, pl. 125, 

figs. 1, 2): UMMP 8582a; Paralectotypes: UMMP 8582b-8582e, 

85829(?). 

Type locality and horizon.— Point Detour, Michigan; from 
the Manistique Group (Late Llandovery to Middle Wenlock). 

Number of specimens examined. — Four from the Brassfield 

Formation. 

Diagnosis. — Tryplasma species of solitary, trochoid corallites 

exhibiting frequent weak rejuvenescence at fairly regular intervals; 
septa in two orders, their trabeculae not diverging noticeably from 

the plane of the septum (as occurs in T. cylindrica, q.v.); tabulae 

without spines on upper surfaces; talon present in some specimens, 
restricted to base. 

Description. — The best preserved specimen (PI. 6, figs. 2-4) 

attained a length of 20 mm and a final maximum diameter of 9 mm. 

The corallite increases in width through the first 1 cm of its length, 
beyond which it grows no wider than 9 mm. In this upper region, 

there is little if any net increase in width, although there are frequent 
variations. Weak rejuvenescence occurs at the following elevations 
(in mm) above the base: 6, 8, 9.5, 11, 13, 15, 16.5. The maximum 

diametric contraction involved is 1.5 mm. 
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At the base of this specimen is a skeletal deposit with a flat- 

tened bottom, 8 mm long, which is apparently a talon. It extends 
only a few millimeters up the convex side of the corallite. 

The calice wall has apparently been broken away at its lip but 

what remains is vertical. The calice is 3.5 mm deep, with an es- 

sentially flat floor, as wide as the opening of the calice (about 5.5 
mm across). The theca is just over 1 mm thick at the top, slightly 
thinner near the base. The calice is circular in cross-section (PI. 6, 
fig. 2; Pl. 21, fig. 6) and contains acanthine septa of two orders, 28 

septa of each order. The major septa consist of spines (trabeculae) 

up to 0.4 mm in length, spaced about 4 per mm. The spines of the 

minor septa are about half as long, with about the same spacing. 
These spines do not diverge noticeably from the plane of the septum 
distally, as they do in the Brassfield form of T. cylindrica (Wede- 

kind). 
Both complete and incomplete tabulae are present, with no ap- 

preciable variation in their thickness (PI. 21, fig. 7). The complete 

tabulae are spaced about 1.5 mm apart and are horizontal, or slightly 
convex or concave. Their surfaces are free of spines, in contrast with 

the radiating rows of spines on the tabulae of T. cylindrica (PI. 5, 

fig. 15). 

Only UCGM 41951 has a basal talon, though at least one other 

specimen is sufficiently complete at the base to show a talon, if one 
had existed. With the exception of the talon, all specimens studied 

agree well with the one just described. 
Discussion. — Rominger (1876) described the species Cyatho- 

phyllum radicula from the Manistique Dolomite (Late Llandovery 

to Middle Wenlock) at Point Detour, Drummond’s Island in Lake 

Huron. He noted the frequency of rejuvenescence, and the presence 
of a talon. He also mentioned the two septal orders, and that in 

some specimens the flat calice floor is spinose. The specimens with 
spinose tabulae may be T. cylindrica. Other specimens have a more 
rounded, concave calice floor. 

The description was accompanied by figures of ten specimens, 
concerning which Rominger said (pp. 109-110): 

The left-hand, outer vertical row of specimens is from Point Detour; the 
central row represents specimens from Masonville, Iowa; the right-hand row 
may be a different species. It occurs in the Niagara group of Louisville, and of 
Charleston, Indiana; the stems are of longer cylindrical growth, often curved 
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and geniculated; their calyces rarely exhibit a naked diaphragm in the bottom, 
and the crenulated lamellae generally reach to the center. The surface of the 
stems is in both kinds longitudinally ribbed by septal striae. 

The specimen selected as lectotype by Stumm (1952) is 
UMMP 8582a, probably that one figured in the upper left-hand 

portion of Rominger’s plate 39, figure 3. This specimen is from Point 

Detour. Two more specimens from this locality are UMMP 8582e 

and 8582¢g. These and three other specimens (UMMP 8582b, c, and 

d) from the Hopkinton Dolomite (Late Llandovery to Late Wen- 

lock) at Masonville, Iowa are unfigured specimens of Rominger. 
The lectotype of Cyathophyllum radicula Rominger (which is 

figured by Budge, 1972) is 1.6 cm long (as preserved), a trochoid 

corallite displaying three episodes of rejuvenescence, about equal in 

interval. Its diameter at the top is 1.25 cm (with a circular cross 

section), but its maximum diameter is attained in an earlier re- 

juvenescent stage, and measures 1.45 cm. Each rejuvenescent seg- 
ment is conical. The earliest stage is broken, but an apparent at- 

tachment scar remains at the base. 

The calice is 8 mm deep, with a flat floor 6.5 mm across. Its 

walls are vertical near their base, and slightly less vertical higher 
up. The calice floor is free of spines. 

The septa are of two orders, thirty to each order. The spines 
of the major septa are 0.5 mm long, spaced 2.5 per mm. The spines 
of the minor septa are 0.25 mm long, and spaced 2.5 to 3.0 per 

mm. The spines of the major septa are somewhat thicker in the base 

than are those of the minor septa. None of the spines diverge 
noticeably at their distal ends from the plane of the septum. 

No information is available at this time about the interior of 

the lectotype. 

The main differences between the Brassfield form and the lecto- 

type of 7. radicula lie in the greater width-to-length ratio of the 
latter, and the somewhat greater thickness, and resultant wider 

spacing of its septal spines. While these differences clearly do carry 
some weight, there are many more important similarities between 
Rominger’s specimen and mine: frequent, rhythmic rejuvenescence, 
basal talon, biordinal septa, nondivergent septal spines, flat, spine- 

free calice floor, and steep calice sides. The two unfigured specimens 

from Rominger’s assemblage, collected from the same locality as the 

lectotype, are basically similar to that specimen: The calices have 



BRASSFIELD CoraALs: LAUB 165 

the same configuration as in the lectotype. The septa (visible only 

in 8582g) are of two orders, with major spines up to 0.7 mm long, 

and minor spines 0.25 to 0.3 mm long, both nondivergent distally. 

The calice floor and tabulae, where visible, are free of spines. They 

differ from the lectotype, however, in having rootlets, rather than 

a solid talon for attachment. Also, 8582g is not clearly rejuven- 

escent. Some tabulae are visible on the inside of this specimen. They 

do not lie parallel, and the edge of one nearly touches that of the 

other. In the center of the corallite, they are separated by about 2 

mm, a distance similar to that found in my specimens. The width- 

to-length ratio for these two specimens of Rominger’s is about 0.7 

and 0.9, as compared with 0.9 for the lectotype, and 0.45 for the 

best-preserved of my specimens. 

The differences between Rominger’s specimens and mine seem 

subspecific rather than specific in degree and the two lots are here 

considered conspecific. 

In his work on the rugose corals of Gotland, Wedekind (1927) 

described and figured many specimens showing similarities to mine. 
Unfortunately, his descriptions often provide little information, and 

the figures do not always make up for this deficiency. Nonetheless, 

in several cases, enough information may be obtained to make some 

interesting comparisons. 

Pholidophyllum hedstroem (P. hedstromi Wedekind) resem- 

bles my form in possessing two orders of septal spines, and lacking 
spines on the tabulae. The corallite is relatively long and thin, as 
are mine, and displays frequent rejuvenescence. There is no indica- 

tion of a talon, but as noted above, a talon is not always present in 
my specimens, and its state of development probably reflects the 
attachment needs of the individual. The distinct upward-pointing 
spines of the septa (as compared with mine, which are normal to 

the wall) raise some question as to the identity of Wedekind’s 

specimens with the Brassfield form. His specimens are from the 
Dinophyllum-Chonophyllum horizon (Hégklint beds, Lower Wen- 

lock, according to Manten, 1971, p. 43) at Kneippbyn and Sten- 

kyrke, Gotland. 

A variety of this form, P. hedstroemi attenuata Wedekind, is 
from the higher levels of the upper Dinophyllum-Chonophyllum 

horizon at Kneippbyn. It is supposed to be distinctive by its more 
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attenuated form, but the figures show no impressive difference be- 
tween this and the species P. hedstroemz proper. It is not possible to 
determine from the information given if there are two orders of 

septa. 

Pholidophyllum intermedium Wedekind (1927) from Snack- 

gardet and Kneippbyn, Gotland (Lower Wenlock Hégklint beds, ac- 

cording to Manten’s geological map) is similar to the above species, 

except that Wedekind was here impressed by occasional strong con- 
cavity of the tabulae, sometimes sufficient to bring a tabula into 
contact with its lower neighbor. The spines are directed upward, 
but the lack of a transverse section makes it impossible to detect 

two septal orders. Here, as above, the tabulae are free of spines. 

Pholidophyllum tenue Wedekind (1927) comes from the high- 

est level of the Dinophyllum-Chonophyllum horizon (Hégklint beds, 

Lower Wenlock) near Kneippbyn, Gotland. It is relatively long 

and thin (averaging 11 mm in length and 6 mm in width). It ap- 

pears to exhibit rejuvenescence (Wedekind, pl. 29, fig. 3), though 

not as regularly as my form, and may possibly have a small talon 

on its convex side. Unfortunately, there is insufficient information 

from which to determine the presence of two septal orders. This 

fact, and the clear upward-pointing of the septal spines leaves the 

relationship between this form and T. radicula uncertain. 

Pholidophyllum coniforme Wedekind (1927) is from the same 

horizon and locality as the previous species. Outwardly it resembles 
Tryplasma radicula from the Brassfield. It is relatively long and 

thin, reaching a length of 30 mm, and a width of 10.5 mm, displaying 

frequent and evenly spaced rejuvenescence (at least seven times in 
3 cm). Further, there is a talon at its base, similar to that in my 

specimen. Also present are rootlets, which were not noted in my 

form (though they are present in the paralectotypes UMMP 8582e 

and g, from the Hopkinton Dolomite). The corallite is trochoid and 

convex on one side. In Wedekind’s plate 29, figure 5, the talon is on 

the convex side, but the rootlets seem to originate on the concave 

side. The tabulae are free of spines. Here again, though the resem- 
blances are strong, Wedekind’s specimens cannot be confidently 
identified with my form, due to the presence of upward-pointing 
septal spines, and the absence of any indication of the number of 
septal orders. 
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It seems quite possible that all of these Gotland forms belong 
to the same species, and may be a subspecies of T'ryplasma radicula 

(Rominger). Where Wedekind showed transverse sections, they al- 

ways indicate two septal orders, with apparently nondiverging 

spines. Final judgment will have to await detailed examination of 

the types. 

Amplexus brownsportensis was described by Amsden (1949) 

from the Brownsport Formation (Early Ludlow) of western Ten- 

nessee. The holotype (YPM 17666) is scolecoid and cylindrical, ap- 

parently with frequent weak rejuvenescence. Originally it measured 
3.6 cm long and about 1 cm in width, but most of the specimen was 

used to make longitudinal and transverse thin sections. The speci- 
men has been silicified, resulting in difficulty in discerning the finer 

structure of the calice and interior. It could not be confidently 

determined if secondary septa lie between those visible in the calice. 

If these are present (two possible minor septa are visible in an un- 
figured transverse section of the holotype), they are quite small, and 

have been all but obliterated. Adding to the difficulty of under- 

standing the specimen is the fact that, at cessation of growth, the 
corallite was apparently rotating its axis through a 90° turn, so that 

the topography of the calice floor is distorted. All that can be de- 
termined is that the tabulae apparently are without spines, and are 

incomplete more frequently than in my specimens. The calice walls 
appear less steep than in the Brassfield form, and the septal spines 
show no sign of axial divergence. 

Two figured paratypes (YPM 17668 and 17670) were also 

studied. The former is scolecoid, quite cylindrical, but with no clear 

rejuvenescence. Through a preserved length of 2.5 cm, it maintains 
a diameter of approximately 1 cm. Its calice floor is narrow, with 

steeply sloping, but nonvertical walls. The septa are of two orders, 
and there is no indication of distal spine divergence. The calice is 
too poorly preserved to be certain, but it appears that some of the 
septal spines may continue for a short distance toward the axis of 

the calice floor. This specimen is certainly not conspecific with the 

Brassfield form and may not be conspecific with the holotype of 
Amplexus brownsportensis Amsden. 

The second paratype (YPM 17670) is too poorly preserved to 

give much information on the calice and septa, but in general form, 
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it more closely resembles the holotype than does the other paratype. 

Its base is tapered, and there is a flat area at its lower end, sug- 

gesting an attachment scar. 
While Amsden’s holotype specimen has several points in com- 

mon with my material (spine-free tabulae, possibly two orders of 

septa without distal divergence of the spines), its state of preserva- 

tion leaves too many questions unanswered to allow confident 
identity with the Brassfield specimens. 

Sutherland’s (1965) Tryplasma cf. T. radiculum [sic] from the 

Henryhouse Formation (Ludlow in age) of Oklahoma, bears strong 

resemblance to the Brassfield specimens, to the extent that they are 

probably conspecific. This is most clearly seen in his plate 23, figure 

1. This specimen shows frequent, fairly regular rejuvenescence (fig. 
la), two orders of septa (fig. le), and spine-free tabulae (fig. If). 
The septal spines apparently do not diverge distally from the plane 

of the septum (figs. 1b, d). The specimen apparently is without 

a basal talon (fig. 1a), but this is not critical. 

Distribution. — Northern Michigan, Late Llandovery or Early 

to Middle Wenlock; Kentucky, mid-Llandovery (Brassfield Forma- 

tion); Oklahoma, Ludlow. 

Budge (unpublished Ph.D. dissertation, 1972) described and 

figured specimens of J. radicula from the Portage Canyon Member 
of the Laketown Dolostone in Nevada and Utah. He estimated the 

age of this member as Early and Middle Silurian. 
Possible occurrence. — Forms that may be conspecific with mine 

are found in the Dinophyllum-Chonophyllum horizon of the Hég- 

klint beds (early Wenlock) of Gotland. 

Brassfield occurrence. — Localities 1 (near Panola) and 53 

(near Irvine) in central Kentucky. 

Tryplasma cylindrica (Wedekind) Pl. 5, figs. 12-15; Pl. 21, figs. 4, 5 

? 1876. Cyathophyllum radicula Rominger, pp. 109-110, pl. 39, fig. 3 (partim). 
Cf. 1882a. Polyorophe glabra Lindstrém, pp. 16, 20. 
Cf. 1896. Polyorophe glabra Lindstrém, Lindstrém, pp. 43-47. 

1906. Polyorophe radicula, Foerste, p. 313, pl. 5, figs. 3A-E (non C. radicula — 
Rominger, 1876). | 

1927. Pholidophyllum cylindricum Wedekind, p. 28, pl. 3, figs. 5, 13. 
1965. Tryplasma cf. T. radiculum (Rominger), Sutherland (fartim), pp. | 

31-32, pl. 23, figs. 2a-f (only). 
Cf. 1971b. Polyorophe glabra Lindstrém, Lavrusevich, pp. 80-81. 

aie. 
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Type material. — The location of the specimen or specimens 

figured by Wedekind is uncertain. Dr. Stefan Bengtson of the De- 
partment of Palaeobiology, Royal University of Uppsala, Sweden 

informed me that Wedekind’s types are in two places: the Sencken- 

berg Museum in Frankfurt-am-Main in Germany, and the Swedish 

Museum of Natural History at Stockholm. 
Type locality and horizon. — Specimen(s) figured by Wedekind 

are from the Dinophyllum-Chonophyllum horizon of the Hoégklint 
beds (early Wenlock) at Snackgiirdet, Gotland. 

Number of specimens examined. — Five from the Brassfield 

Formation. 
Diagnosis. — Solitary Tryplasma, scolecoid in form, with oc- 

casional weak rejuvenescence (less frequent and _ even-spaced 
than in T. radicula); acanthine septa of two orders, in both of 

which the spines diverge distally from the septal planes; tabulae 
both complete and incomplete, of varying thickness, with spines on 

upper surfaces. 
Description. — The corallites of this species are generally 

scolecoid, though there is gradual upward expansion through the first 
centimeter of growth. Corallites up to 2 cm in length show little net 
expansion beyond this point, though locally there is frequent in- 
crease and decrease in width. In one specimen, within a space from 

5 to 10 mm from its base, the diameter goes from 6 to 5.5 to 8 mm 
in an upward direction. The corallites are curved, but it was not 

possible to relate concavity or convexity to any internal features, 
such as a cardinal septum. 

The theca is thick, tapering upward in one individual from 1.0 

to 0.6 mm through a length of 1.5 cm. The structure of the theca is 

unclear, but transverse sections suggest a septal stereozone. The 
outer surface of the corallite has longitudinal grooves and rounded 
ridges, the latter corresponding in position to the internal septa. 

The calice has been observed only in a partially preserved con- 

dition. Its walls appear to have been steep (about 60° to 90° to the 

horizontal), and its floor was probably slightly convex, judging 
from the topography of the tabulae. The septa are acanthine, and 
two distinct orders can be differentiated by the length and thick- 
ness of their spines (PI. 5, figs. 13, 15). Those of the major septa 
are about 0.3 to 0.4 mm long, and spaced about four per milli- 
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meter. Those of the minor septa are about 1/3 as long, and some- 
what more slender, but have about the same spacing as the major 

spines. The spines of both septal orders have a tendency to diverge 

distally from the plane of the septum in which they originate. 

The tabulae are for the most part gently convex, with some 
horizontal. In a longitudinal section (PI. 21, fig. 4), about half are 

incomplete. The complete tabulae are about 1.5 to 3.0 mm apart 

vertically, with the incomplete tabulae between them. Charac- 

teristically, these structures are quite variable in thickness, ranging 
from about 0.4 mm to less than 0.1 mm thick. Their upper surfaces 

are studded with spines in a radial pattern, continuous with the 

acanthine septa of the walls (PI. 5, fig. 15). 

If talons for attachment were originally present, they must have 

been restricted to the basal area of the corallite, as they are not ob- 

served in the preserved portions of the corallites studied. 

Discussion. — The lectotype of Rominger’s Cyathophyllum 

radicula differs from T. cylindrica in several ways: C. radicula is 

more strongly and rhythmically rejuvenescent. C. radicula has 

talons, restricted to the basal portion, which seem to be lacking in 

T. cylindrica. Its septal spines do not diverge distally from the plane 

of the septum, as they do in T. cylindrica. The upper surfaces of 

the tabulae are free of spines in C. radicula, but not in T. cylindrica. 

But Rominger, describing the calice floor, said “bottom of cells flat, 

formed of a smooth or faintly carinated or granulose transverse dia- 

phragm”. This suggests that his assemblage may include both 

Tryplasma cylindrica and T. radicula though the former appears 

not to be from the type locality of T. radicula (q.v.). T. cylindrica 

is not included among the type suite of Cyathophyllum radicula 

Rominger at the University of Michigan Museum of Paleontology. 
Polyorophe radicula Foerste, from the Waco bed, Noland Mem- 

ber of the Brassfield Formation (mid-Llandovery) in central 

Kentucky, appears to be identical to T. cylindrica. This is not un- 

expected, as Foerste’s specimens come from the same horizon and 

general area as mine. They have the same scolecoid form and oc- 

casional weak rejuvenescence. The upper surfaces of the tabulae 

are invested with spines. Foerste made no mention of two orders of 

septa (his count of 60 to 70 septa agrees with mine if both orders 
are counted), nor did he describe distal divergence of the septal 
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spines from the plane of the septum. It is more likely that Foerste 

did not notice these features if they were present, than that there 
was any major discrepancy between his specimens and mine. Un- 
fortunately, the location of his types is unknown. 

Foerste’s (1906) is the first description of 7. cylindrica as it is 
currently understood. He considered his specimens as distinct from 

those of Rominger, and apparently chose to reflect this by using the 
same trivial name as Rominger had, but assigning his species to a 
different genus. Foerste’s specimens are here considered referable 

to the genus T'ryplasma, which makes it a secondary junior homo- 
nym of Rominger’s species. Hence, the name next assigned to it 

(Tryplasma cylindrica [originally called Pholidophyllum cylindncum 

Wedekind, 1927]) must replace Foerste’s designation. This is in 

keeping with the International Code of Zoological Nomenclature 

Article 57 (Stoll et al., 1964). 

Wedekind’s specimens are from the upper Dinophyllum-Chono- 

phyllum horizon (Hogklint beds, Lower Wenlock) at Snack- 

gardet, Gotland. They are cylindrical in form, and lack (well- 

developed?) talons. The corallite dimensions are in agreement with 

mine. Further, the acanthine septa occur in two distinct orders, and 

the upper surfaces of the tabulae are spinose. There is a suggestion 
in Wedekind’s figure 13 that the tabulae (both complete and in- 

complete) are of different thicknesses, though not to the extent seen 

in my material. The thickness of the theca compares well with mine. 

The only major difference between Wedekind’s form and mine is 
that the septal spines in his material are longer than in mine. On 

balance, it seems that this is more of subspecific than specific im- 

portance. It is not possible to determine from the information given 
if in Wedekind’s specimens the septal spines diverge axially from the 

septal plane. 

Polyorophe glabra, a species described first by Lindstrém, from 

the Silurian of Gotland (1882a, 1896), and later by Lavrusevich 

(1971b) from the Late Llandovery of Uzbekstan, is similar to the 

present species in its generally cylindrical form, and has spinose 
tabulae. On the other hand, it has a strongly developed talon, char- 

acteristically extending far up on one side of the corallite, and is not 

particularly scolecoid. P. glabra’s acanthine septa do not appear to 
be distinctly differentiated into two orders, as is the case with the 
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Brassfield form. Finally, the spines on the tabulae in Lindstrém’s 

material align in a labyrinthine pattern, while those in the Brassfield 

form radiate distinctly outward from the center of the tabula. 

Lavrusevich chose as lectotype of P. glabra the specimen in Lind- 

strém’s (1896) pl. 8, fig. 106, and gave its age as Early Wenlock. 

In his description and figures of T'ryplasma cf. T. radicula from 

the Ludlovian Henryhouse Formation of Oklahoma, Sutherland 

(1965) may have included a specimen of T. cylindrica (Sutherland’s 

pl. 23, figs. 2a-f). Figure 2e clearly shows the spines on the tabulae, 

and figure 2c suggests two orders of septa. The specimen (figure 

2a) appears to have undergone repeated, rhythmical rejuven- 
escence, however, and it cannot be determined if there is distal 

spinal divergence. Thus, the identity of this specimen is open to 
question. 

Distribution. — Gotland, Early Wenlock; Kentucky, mid-Llan- 

dovery (Brassfield Formation); Possibly also in Oklahoma (Lud- 

low) and northern Michigan (Late Llandovery or Early or Middle 

Wenlock). 

Brassfield occurrence. — During this study, specimens were col- 

lected from locality 1 (Noland Member of the Brassfield, near 

Panola, Kentucky). Foerste’s specimens are from this general area. 

Those specimens which he figured are “from along the road north of 

Estill Springs, north of Irvine, Kentucky” (my localities 53-53a), 

and “from half a mile east of Waco, where the road to Cobb Ferry 

turns off from the pike to Irvine” (my locality 45). He also re- 

ported specimens occurring “a mile southwest of Indian Fields, where 

the road from Kiddville joins the road from Indian Fields to Clay 
City” in central Kentucky. 

Tryplasma sp. Pl: 6, figa5 

Description. — A specimen (UCGM 41987) of Tryplasma 1s 

here recorded, which cannot be neatly fit into either of the two 

species described from the Brassfield Formation. Insufficient in- 
fomation was obtained to assign it to another species. 

The specimen consists of two corallites, one budded from the 

other (the only instance of such budding found in Brassfield Try- 

plasma). The parent has a diameter of 6 mm and is curved in a 

plane roughly perpendicular to the axis of the bud. Its length, along 
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the curved axis, is estimated to be at least 1.5 cm, with more hidden 
at either end in the matrix. The tabulae are both complete and in- 
complete in the parent (but are not seen in the bud), and appear to 
be free of spines. There seem to be two orders of acanthine septa, 
but it is not clear if the trabeculae diverge axially from the plane 
of the septum (as they do in T. cylindrica). 

The spacing of the tabulae cannot be seen in enough instances 
to be meaningful. The surfaces of the parent and bud are rugose, 
but there is no evidence of rejuvenescence. 

Brassfield occurrence. — Locality 46, at the top of the Noland 
Member, near College Hill, Kentucky. 

Fami:y CALOSTYLIDAE C. F. Roemer, 1883 

Rugosa lacking dissepimentarium; including solitary and 
colonial (at least one) forms; septa of both orders perforate, often 
mutually connected across the septocoels in marginarium by synap- 
ticulae; major septa commonly joining axially to form spongy axial 
structure; tabulae thin, domed; theca a thin coating, often worn 
away from all but lowest portions of corallite. 

Genus CALOSTYLIS Lindstrém, 1868 

1868. Calostylis Lindstrém, p. 421. 
1887. Hemiphyllum Tomes, p. 98. 
1930a. Calostylis Smith, pp. 261-262. 

[ype species.—(By monotypy), Calostylis cribraria Lind- 
strom (1868, p. 421) (= Clistophyllum denticulatum Kjerulf, 1865, 
pp: 22, 25). 

Type locality and horizon. — (of Lindstrém’s material), Silurian 
(Salopian) of Gotland. 

Diagnosis. — Solitary corals lacking dissepimentarium; theca 
generally quite thin, often missing from all but the base; septa per- 
forate, but still retaining their integrity; septa of two orders, joined 
laterally by synapticulae; cardinal fossula sometimes developed, but 
only weakly; axial structure spongy; tabulae thin, usually convex. 

Description. — This genus consists of solitary corals whose septa 
are perforate. In all other respects, the corallite bears the characters 
of the Rugosa. In some species a basal talon is present. The theca 
is usually missing (worn away!) from all but the lowest por- 
tions of the corallite, leaving exposed the inner spongy texture of the 
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proximal ends of the septa. The calice is generally broadly convex. 
There are two orders of septa, and these behave as in most rugose 
corals. The major septa extend to the axial region, and the minor 
septa stop some distance from the axis, their distal ends marking 

the limits of the calice wall. In some specimens, a cardinal fossula 

and septum can be discerned. 

The perforate nature of the septa of both orders, however, 

produces a distinctive internal aspect in this coral. In vertical sec- 

tion, a septum looks like a piece of swiss cheese, with large circular 

and elliptical holes through it. In the peripheral region of the calice, 

the septa are joined laterally by synapticulae, which together with 
the perforate nature of the septa, produces the distinctive spongy 

appearance. The middle portions of the septa tend to be more com- 

plete, and appear in transverse section as solid lines without inter- 

ruptions. Once the major septa reach the axis, they again break up 

and intertwine, producing the spongy axial structure. 

The tabulae are horizontal or broadly convex. They have an 

uneven appearance in longitudinal section, due to skeletal projec- 
tions on both surfaces, but are complete, with no evidence of holes or 

other interruptions in their surfaces. 

Discussion. — Lindstrom (1868) introduced the name Calo- 

stylis for corals with perforate septa typified by Calostylis cribraria 

from Silurian beds in the vicinity of Visby, Gotland. In 1870, Lind- 

strém (fide Smith, 1930a) reported that he had received some speci- 

mens from Theodor Kjerulf that the latter (1865) had figured as 
Clisiophyllum denticulatum, and that these specimens were conspeci- 

fic with C. cribraria. Hence, Calostylis cribraria Lindstrém, 1868, 

the type species of Calostylis, should be called Calostylis denticula- 
ta (Kjerulf). This was accepted by Smith (1930a) in his work 

on the Family Calostylidae, but I must reserve judgement, never 

having seen the original material. Certainly, Kjerulf’s figures (text- 
fig. 32 on p. 25) are insufficient for a sound comparison with Lind- 

strom’s. 

Tomes (1887) proposed the generic name Hemtphyllum for 
coral material from the Silurian at Colwall and Wenlock, England. 
Nicholson (1887) and Smith (1930a) considered this a junior 

synonym of Calostylis, with apparent justification. 
Smith (1930a, pp. 258-260) gave an interesting account of the 

controversy surrounding the affinities of Calostylis and its relatives. 
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The major disagreement concerned whether this genus belonged to 
the Rugosa or to the Scleractinia. The former position was cham- 

pioned by Roemer (1883), while the latter was supported by Lind- 

strom (1870). Through the years, many of the most prominent 

paleontologists found themselves in one camp or the other. As noted 

above,-except for the perforate septa, Calostylis corallites have all 

the prerequisites for belonging to the Rugosa, including two orders 
of septa, a cardinal fossula, and most important, a septal develop- 

ment pattern and arrangement typical of the Rugosa, reported by 
Frech (1890) and confirmed by Smith (1930a, p. 260). 

Calostylis spongiosa Foerste Pl. 6, figs. 6-12, 14, 15; Pl. 22, figs. 8-10 

Cf. 1865. Clisiophyllum denticulatum Kjerulf, pp. 22, 25, text-fig. 32 on p. 25. 
Cf. 1868. Calostylis cribraria Lindstrém, p. 421, pl. 6, figs. 1-3. 

1906. Calostylis spongiosa Foerste (partim), pp. 322-323, pl. 7, figs. 3B-G 
(non 3A); pl. 7, figs. 1A, B. 

Cf. 1917. Calostylis parvula Foerste, p. 200, pl. 8, figs. 2a-f; Pl. 9, fig. 5. 
1930a. Calostylis spongiosa Foerste, Smith, pp. 270-271, pl. 12, figs. 1-7. 

Cf. 1930a. Calostylis tomesi Smith, pp. 269-270, pl. 11, figs. 12-17. 
1931. Ptychophyllum riboltense Foerste, p. 185, pl. 19, fig. 11. 
1931. Calostylis spongiosa Foerste, Foerste (partim), p. 187, pl. 20, fig. 1b 

(non 1a). 
Cf. 1958. Calostylis concavifundatus Reiman (in Kal’o and Reiman), pp. 28- 

PAS). So) Le ise apes 1s 7 
? 1958. Calostylis luhai Kalo (in Kal’o and Reiman), pp. 29-30, pl. 1, figs. 

3-6. 

Type material. — Smith (1930a) said that Foerste’s figured syn- 

types were lost in the Dayton, Ohio flood of 1913. Foerste sent him 

other specimens, which he placed in the British Museum under the 

numbers R26528 to R26533. Foerste’s (1906) figures give a good 

picture of the external features of this species, but provide no in- 

formation on the internal structure. As the material collected during 

this study is not from the type locality (from the locality of 

Foerste’s figured specimens), a neotype should be selected from the 

British Museum material. 

Type locality and horizon. — Foerste’s figured specimens are 

all from the Waco bed, Noland Member of the Brassfield Forma- 

tion, along the “road north of Estill Springs, north of Irvine, Ken- 
tucky.” This is equivalent to my localities 53 and 53a. Foerste re- 

ported specimens from other localities in this area of central Ken- 

tucky, but as his concept of the species apparently included speci- 
mens here identified as C. lindstroemi Nicholson and Etheridge 
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(q.v.), it cannot be certain that C. spongiosa does occur at these 

other localities. 

Number of specimens examined.— Four from the Brassfield 

Formation. 

Diagnosis. — Calostylis with solitary corallites of trochoid or 

sub-cylindrical (but not scolecoid) form, theca usually well-pre- 

served, but absent from the most distal region, leaving an upper 

zone of exposed peripheral septal edges (cf. Montlivaltia Lamouroux 
and Thecosmilia Milne-Edwards & Haime, two scleractinian genera); 

cardinal fossula weakly-developed, on convex side of corallite; septa 

not contratingent. 

Description. — Of the two Brassfield species of Calostylis, this 

is the more regular in form. The corallites are typically trochoid or 

subcylindrical, though the rate of expansion varies between speci- 

mens. Following are diameters of three corallites at specific eleva- 

tions above the base, measured along the convex side (all measure- 

ments in mm): 

Number of 
Elevation above base Major septa 

5mm 10mm 15mm 20mm 25mm 30mm 

Specimen 1 5 10 8 12 19 19 51 

Specimen 2 8 9 11 13 14 — — 

Specimen 3 7 11 ~- == — — 39 

In the three largest specimens, the theca is well preserved, and 

reaches within a few millimeters of the calice rim. Above this level, 

the proximal edges of the septa are exposed. In the smallest speci- 
men, the theca is preserved only at the base. Two of the specimens 

appear to have basal attachment scars (PI. 6, fig. 11). 

The calice rim is generally broadly rounded, though not so 

broad as the calicular depression. The depth of the calice seems to 

decrease relative to its diameter as the corallite grows. In the 

smallest corallite, the calice depth is 2.5 mm, while the diameter 

across the calice rim is 10 mm. In the largest specimen, the depth 

is 4 mm and the diameter 17 mm. The two intermediate specimens 

both have calice depths of 2 mm and diameters of 10 and 13 mm. 

The smallest specimen has a relatively narrow convex axial struc- 

ture, with a distinct moat separating it from the steep calice wall 

(Pl. 6, fig. 15). In the larger specimens (PI. 6, figs. 6, 7, 11) the 
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convex axial structure is less peaked, and wider relative to its height, 

and the calice walls are more rounded at the crest. 

The septa, as viewed in the calice of a whole specimen, are 

more distinct than in C. lindstroemt. They occur in two orders, of 

which the major septa are somewhat broader, and of greater relief 

than the minors. Most of the minor septa appear to be restricted to 

the spongy peripheral zone of the calice walls. The major septa con- 

tinue alone across the corallite’s calice floor, tapering toward the 

axial structure. In the peripheral zone, the synapticulae cross the 

septocoels, joining the sides of adjacent septa. 
Perhaps the most distinctive feature of this species is the 

presence of a cardinal fossula. This appears as a rounded notch in the 
calice rim on the convex side of the corallite (PI. 6, figs. 6, 11), and 

sometimes continues as a groove across the calice floor. In trans- 

verse section, the area of the fossula shows a centrally placed 

cardinal septum, flanked by two minor septa (PI. 22, fig. 8, upper 

part). On either side of these latter is a major septum whose distal 
end curves away from the cardinal septum, and nearly contacts the 

side of the major septum next to it. This feature was not reported 
by Foerste, nor is it mentioned in any other Calostylis species 

description. Some of Foerste’s figures, however, show a notch in the 

calice rim that may represent the fossula. 

The septa bear circular or elliptical perforations up to 0.3 mm 

across (PI. 22, fig. 10). Sometimes the perforations are connected, 
producing elongate patterns. Distally, the ends of the major septa 
appear to break up into paliform lobes that form the spongy axial 
structure. These lobes fuse and flex, giving rise to a reticulum 

reminiscent of sponge spicules. 
The tabulae are convex, and appear as distinct plates, spaced 

about 1 mm apart, between the peripheral spongy zone and the axial 
structure (PI. 22, fig. 10). They are obscure in the axial structure, 

where they appear as bridges between the spicule-like elements of 
this region. 

Discussion. — Smith (1930a) discussed and figured specimens 
which Foerste sent him as examples of C. spongtosa. Smith probably 
did not differentiate between the two Brassfield species of Calostylis, 

continuing Foerste’s polythetic concept of C. spongiosa, but his fig- 

ures appear to agree with my understanding of this species. Foerste 
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first described C. spongiosa in 1906. In 1931, he refigured it, both as 
C. spongiosa (illustrated by figures 3A and 3G of his 1906 descrip- 

tion), and as Ptychophyllum riboltense. This latter specimen, from 

the Late Llandoverian Dayton Formation of Lewis County, Ken- 

tucky, is strikingly similar in appearance to my specimen (PI. 6, 

fig. 6) and clearly belongs to C. spongiosa. 

In 1865, Kjerulf described Chsiophyllum denticulatwm from 

Silurian strata on the Norwegian island of Malmo. His figure shows 

a rather contorted, trochoid corallite with steep, clearly septate 

calice walls and a broad, convex axial structure that occupies the 

entire calice floor. Lindstrém (1868) later described the species 

Calostylis cribraria from the vicinity of Visby, Gotland (probably 

from the Lower Wenlockian Hégklint beds), and upon it, based the 

new genus, Calostylis. This species was characterized by a cylindro- 

conical form, basal attachment and an incomplete, patchy theca. 

The calice region consists of a rounded rim, and a floor occupied by 

a broad, convex axial structure. The major septa, shown in Lind- 

strém’s figure 1, are fused in pairs distally prior to continuing to the 

axial structure. 

As described in the “discussion” section of the genus Calostylis, 

Lindstrém later examined specimens of Kjerulf’s species, and came 

to regard his own as a junior synonym. 

Smith (1930a) described Calostylis denticulata from material 

at the Stockholm Riksmuseet that had been identified by Lind- 

strom, and from material in his own collection. His figures show 

that the septa of both cycles in these specimens are far more distinct 
in the spongy peripheral region than they are in C. spongiosa from 

the Brassfield, and his specimens do not appear to possess a cardinal 

fossula. These observations and the distal fusion of septa into pairs 

shown in Lindstrém’s figure 1, but not obvious in Smith’s figures, 
indicate that this European form and the Brassfield species are dis- 

tinct, but their many similarities in other respects do suggest a rather 

close relationship. 

Smith (1930a) erected the name Calostylis tomesi for a coral 

described by Tomes (1887) from the Wenlock Limestone (Late 

Wenlockian, according to Gignoux, 1950) of Wenlock, England. The 

septa of this species apparently fuse distally into pairs, as in the 
specimen figured by Lindstrém. C. tomesi differs in this respect from 
C. spongiosa, and in apparently lacking a cardinal fossula as well, 
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but the presence of a theca over most of the corallite (except the 

zone just below the calice rim) is reminiscent of C. spongiosa. The 

corallite of C. tomesi is trochoid or sub-cylindrical, as in C. spongiosa. 

C. tomes, then, is another form similar, but apparently unrelated 

to the species described by Foerste. 

From the upper Laurel Formation (Middle Wenlockian) of 

Ohio, Foerste (1917) described Calostylis parvula. It differs from 

C. spongiosa in possessing what Foerste referred to as porous lamel- 

lose structures. These are apparently different from the synapticulae 
of C. spongiosa, and connect the sides of the septa in the manner of 
vesicular dissepiments. Also, this species frequently displays con- 
tratingency of minor on major septa. Foerste spoke of a “cardinal 
side” of the corallite, but it is unclear if a cardinal septum or fos- 

sula are distinguishable. 

In a joint paper, Kal’o and Reiman (1958) described two new 
species of Estonian Calostylis, which warrant comparison with C. 

spongiosa. The first, C. concavifundatus, was described by Reiman 

from the Porkuny Stage (Late Ordovician or Early Llandovery) of 
Estonia. These are trochoid and subcylindrical corallites, with the 
theca absent from the uppermost portion of the sides. The per- 
forate septa are of two orders, with the minor septa about half the 

length of the major septa. Only the latter reach the axis, and they 
do not form an axial structure (unusual for this genus), but their 

distal ends may join. The concave tabulae are one distinctive fea- 

ture of this species, by which it differs from C. spongiosa. Other 

differences include the absence of a well-developed axial structure 

and the absence of a cardinal fossula in C. concavifundatus. 

The second species is C. luhat, described by Kal’o from the 

Adavere Stage (Late Llandovery, according to Manten, 1971) of 

Estonia. This species is also dealt with in the “Discussion” section 

of C. lindstroemi (q.v.). It bears a strong resemblance to C. 

spongiosa, a fact that was also recognized by Kal’o. Kal’o felt that 

the only important difference between the two species is that the 

septa of C. spongiosa are more clearly divided into two orders. 

Kal’o’s figures, however, suggest that the difference is not nearly 
so great as he implied. Synonymizing of these two species is pre- 
vented only by the absence of clear evidence of a cardinal fossula 
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in C. luhat. Kal’o’s type suite should be examined closely to see if 
this structure can be detected. 

Distribution. — Kentucky: mid-Llandovery (Brassfield Forma- 

tion); Late Llandovery (Dayton Formation). 

A similar form, C. /uhat Kal’o, which may prove to be con- 

specific with C. spongiosa, has been reported from the Late Llan- 

dovery (Adavere Stage) of Estonia. 

Brassfield occurrence. — During this study, specimens were 

found at localities 1 (near Panola) and 46 (near College Hill), both 

in central Kentucky. Foerste’s figured specimens are from the 

Irvine region, in the vicinity of localities 53-53a. 

Calostylis lindstroemi Nicholson and Etheridge Pl. 6, figs. 135,16) 17: 
Pl. 22, figs. 1-7 

1878. Calostylis lindstrémi Nicholson & Etheridge, pp. 65-67, pl. 5, figs. 

1906. Canis spongiosa Foerste (partim), pp. 322-323, pl. 7, fig. 3A 
(non pl. 7, figs. 3B-G; pl. 8, figs. 1A, B); mon Smith, 1930a. 

1930a. Calostylis lindstrémi Nicholson & Etheridge, Smith, pp. 265-266, pl. 
10, figs. 18-22. 

1931. Calostylis spongiosa Foerste, Foerste (partim), p. 187, pl. 20, fig. 1a 

? 1958. Noniee luhai Kalo (in Kal’o & Reiman), pp. 29-30, pl. 1, figs. 3-6. 

Type material. — Lectotype (Smith, 1930a, p. 266): BM(NH) 

R26210 (figured by Nicholson & Etheridge, pl. 5, fig. 2, and by 

Smith, (1930a) pl. 10, fig. 18). Paralectotypes: BM(NH) R26210- 
26253, 26296-26271. 

Type locality. — The greenish mudstones of Penkill, near Gir- 
van, Scotland, of Late Llandoverian age, according to Smith. 

Number of specimens examined. — Seven from the Brassfield 

Formation. 

Diagnosis. —Scolecoid, solitary Calostylis, often displaying 

marked increases and decreases in diameter; no fossula present; 

tabulae represented by extremely thin lamellae connecting elements 
of the spongy axial structure; theca seldom preserved, except at 
base. 

Description. — The scolecoid form of the corallite and the al- 

most total absence of theca, are the most obvious features of C. 

lindstroemt. The crests of the calice walls are relatively narrow 
in contrast to their roundness and usual broadness in Calostylis 

spongiosa (q.v.). In well preserved specimens of C. lindstroemi, the 
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ratio of calice depth to calice diameter is greater than in C. 

spongiosa. The absence of the theca exposes the spongy interior of 

the corallite. At the base of the corallite, where some theca may 

remain, one specimen (Pl. 6, figs. 16, 17) has retained a small 

talon. 

The smallest free corallite has a straight axial length of 17 mm, 

but is 22 mm long when measured along its convex side. Its diameter 
at the top is 7 mm. The largest specimen has a length of 45 mm. 

This corallite (Pl. 6, figs. 16, 17) has a talon about 6.5 mm long at 

its basal extremity. Through its lowest centimeter of length it 

gradually expands to a diameter of 7 mm. Above this is a swollen 

region, 1.5 cm long, reaching a diameter of 13 mm at its center. 
Beyond this, the diameter abruptly decreases to 7 mm. Half a centi- 
meter above this, the diameter increases to 10 mm, beyond which 

it remains constant. 

The calice floor is usually poorly preserved, but appears to be 

convex. The spongy texture tends to camouflage the radial structure 
of the septa in the walls, more so than in other Brassfield species of 
Calostylis. Internally, the ontogenetic pattern is Streptelasma-like: 

as the corallite grew, the area occupied by the axial structure in- 
creased proportional to the zone of radiating septa. 

The septa are perforated by holes up to 0.2 mm in diameter. 
Sometimes these holes interconnect, forming elongate gaps (PI. 22, 

fig. 1). There are two septal orders, the minor septa remaining in the 
zone of the calice wall, and the major septa extending across the 
calice floor to mingle their distal ends in the axial structure of com- 

plexly fusing paliform lobes. 
The peripheral zone, containing both major and minor septa, 

is the most dense, and synapticulae crossing the septocoels to con- 

nect adjacent septa accent the sponginess of the internal structure. 

The septa are broadest at the radial position where the minor septa 
come to an end, and from this point the major septa continue toward 

the axis. 

In longitudinal section (PI. 22, fig. 1) the tabulae are horizontal 
or convex upward. They appear extremely thin, but solid, and con- 

tinue through the axial structure, connecting the interfused paliform 

lobes. 
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Both Nicholson and Etheridge, and Smith spoke of specimens 

displaying buds, but none were found in Brassfield Formation speci- 
mens of C. lindstroemt. 

An interesting specimen was collected (PI. 6, fig. 13) consisting 

of a young C. lindstroemi growing on the side of a worn fragment of 

Schizophaulactis denstseptatus (Foerste), a solitary rugosan. 

Discussion.— Both Nicholson and Etheridge, and Smith 

stressed the taxonomic importance of the scolecoid form with vary- 

ing diameter, and the near-absence of a theca. The spongy axial 

structure accounted for about one-third of the total diameter (as in 

my specimens). The spongy aspect of the interior, due to discon- 
tinuity of the septa, and presence of synapticulae is also noted. In 

addition, these authors observed that such features are visible along 
the sides of the corallite because of the absence of the theca. Nichol- 

son and Etheridge stated that the corallite length varied from 0.5 

to 1 inch (1.3 to 2.5 cm), and that the mean diameter was 2 lines 

(4.2 mm). Smith gave the length of the lectotype as 25 mm, and its 

width as 5 mm, dimensions comparable with most of my specimens. 

In both references, the septa are described as being of two orders, 

with only the major septa extending into the axial structure. Nichol- 

son and Etheridge noted the presence of plates representing tabulae, 

that occur between the wall and the axial structure. These do not 

occur in my form, and Smith was unable to find these structures in 

his examinations. There is a possibility that the axial structure of 

Nicholson and Etheridge’s specimens is more separated from the 

peripheral spongy zone than in my specimens, which might produce 
the isolated tabulae visible between these two regions. This is sug- 
gested in plate 5, figure 2c of the original reference, and in plate 10, 

figure 22 of Smith’s work. Should this be so, the validity of identify- 

ing my specimens as C. lindstroemi might be questionable. The 
generally good agreement however, in all other respects suggests 
this difference may be on the subspecific level. Unfortunately, the 
lectotype has apparently not been sectioned. 

Foerste (1906) erected the species Calostylis spongiosa for 

specimens from the Brassfield Formation north of Irvine, Kentucky. 

Judging from his description and figures he based it upon speci- 
mens that represent both species of Calostylis thus far identified 
from this unit. Only one illustration (fig. 3A) appears to be referable 



BRASSFIELD CoraA.Ls: LAuB 183 

to C. lindstroemt, and this is a scolecoid corallite with rather rounded 

calice rim, and nearly devoid of theca. Assuming that Foerste’s 

figure is natural size, the specimen is about 48 mm long, with an 

upper diameter of 14 mm. The calicular depression is about 7 mm 

across. [he maximum diameter, 17.5 mm, is at mid-length. In a later 

publication (1931), Foerste again figured this specimen (and the 

one shown in figure 3G of his 1906 publication) under the name 
Calostylis spongiosa. (There is insufficient information available 

from Foerste’s figure to ascertain the relationships of this latter 

specimen.) The scolecoid form shown in Foerste’s (1906) fig. 3A, 

and absence of a theca over nearly the entire corallite strongly sug- 
gest C. lindstroemi, but the broad, rounded calice rim is more like 

that in C. spongiosa. It seems likely that this specimen does belong 

to the species described by Nicholson and Etheridge, especially in 
view of the fact that this species has been found, during this study, 

at the same locality as Foerste’s specimens. 
Kal’o (1m Kal’o & Reiman, 1958) described the species Calo- 

stylis luhai from the Adavere Stage (Late Llandovery according to 

Manten, 1971) of western Estonia, based upon specimens of ceratoid 
or subcylindrical form with much reduced epitheca. The septa are 

not clearly of two orders, and are well defined only on the inner sur- 

face of the spongy peripheral zone. The axial structure appears simi- 

lar to that in our specimens, as do the convex tabulae which are 

Wavy in cross-section. Synapticulae occur between the septa. Kal’o 

considered the weak development of the septa, and the supposed 
absence of two easily distinguished septal orders to be important 
features of this species. Some of our specimens of C. lindstroemt 

show these features, while others have more distinct septa. Kal’o’s 

figures indicate no appreciable difference between the septa of his 
specimens and mine. Important differences may, however, lie in the 

apparently greater separation of the axial structure from the spongy 
peripheral zone in Calostylis luhai (also noted by Nicholson and 

Etheridge in their material), and especially in the absence of a clear 

reference by Kal’o to scolecoid form in his specimens. The combina- 

tion of these two factors suggests this species is best regarded as 

distinct from the Brassfield specimens of Calostylis spongiosa, pend- 

ing further study of the Estonian material. 

Distribution. — Scotland, Late Llandovery; Kentucky, and 
possibly Ohio, mid-Llandovery (Brassfield Formation). 
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Brassfield occurrence. — Localities 1 (near Panola), 46 (near 

College Hill) and 53 (near Irvine), all in the Waco bed, Noland 

Member in central Kentucky. In addition, this species may be 
present on a slab from the Upper Brassfield Formation (UCGM 

41859) from locality 13 (Todd Fork, near Wilmington, Ohio). 

Family CHONOPHYLLIDAE Holmes, 1887 

Solitary and colonial Rugosa, with dissepimentarium; re- 

juvenescence common; marginarium lonsdaleoid; theca a thin septal 

stereozone; tabulae broadly domed, sometimes with supplementary 

plates. 

Genus STROMBODES Schweigger, 1819 

1819. Strombodes Schweigger, Table VI. 
1873. Donacophyllum Dybowski, p. 80. 
1874. Donacophyllum Dybowski, p. 46. 

Type species. — (SD M’Coy, 1849), Madrepora stellans Lin- 

naeus (1758, p. 795). 

Type locality and horizon. — According to Lang, Smith, and 

Thomas (1940, p. 126): “(Silurian) on the shore: Kyllei and Slite, 

Isle of Gotland, Sweden”. 

Diagnosis. — Colonial rugose corals with dissepimentarium; 

corallum alternately phaceloid and cerioid, due to repeated expan- 

sions of the dissepimentarium touching similar expansions in adja- 
cent corallites, the two separated by a thecal deposit; marginarium 

lonsdaleoid; tabulae complete and incomplete, often axially depressed 

and accompanied by supplementary plates. 

Description. — This genus consists of colonial corals with a 

growth-form alternating between phaceloid and cerioid. This re- 

sults from expansions of the dissepimentarium of one corallite, each 
joining a similar expansion from a neighbor. In this respect, the 
corallum superficially resembles a rather stout, irregular colony of 

Tubipora, a modern alcyonarian popularly known as the “pipe- 
organ” coral. At the point of juncture between these expansions, 
the two corallites are separated by a thecal deposit (PI. 23, figs. 3, 4). 

The dissepimentarium, with lonsdaleoid septa, has many large 

dissepiments. The septa are of two orders, and reach to or near the 

axis, without forming an axial structure. The tabularium contains 
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both complete and incomplete tabulae, commonly depressed axially 
and near their juncture with the dissepimentarium, with supple- 
mentary plates in the peripheral moat. 

Discussion. — Schweigger (1819, table 6) described the genus 

Strombodes through the excellent expedient of a flow-sheet, thus 

showing its morphologic relationships to other genera. He included 
two species in this genus, Madrepora stellaris and M. truncata, both 

of Linnaeus. 

M’Coy (1849, p. 10) considered the second of these species to 

be a true Cyathophyllum (C. dianthus Goldfuss, 1826), and con- 

sequently chose MM. stellaris as the type species of Strombodes. 

Linnaeus (1758[?]), prior to his introduction of this species, re- 

portedly illustrated it in figures 11 and 14 of his plate on p. 312, 
but I have not personally seen these figures. Therefore, the concept 

of Strombodes Schweigger used here is based upon the illustration in 

Hill (1956, p. F301, fig. 2) that purports to show Strombodes stel- 

laris (Linnaeus). 

Dybowski (1873, 1874) described the genus Donacophyllum, 

from the Ordovician and Silurian of the Baltic. Lang, Smith, and 

Thomas (1940, p. 54) selected as type species D. middendorffi from 
the Ordovician of Estonia, the first species described by Dybowski 

(1874, pp. 46-50) under this genus. Dybowski’s description and 

figures strongly suggest that Donacophyllum is a junior synonym of 
Strombodes. 

The long history of confusion of the species of Arachnophyllum 
Dana for members of the genus Strombodes Schweigger, is briefly 
discussed under Arachnophyllum. 

Strombodes socialis (Soshkina) Plo tics 1-7Pl 23s fics 1-4: 
Pl. 24, figs. 6, 7 

Cf. 1876. Diphyphyllum huronicum Rominger, p. 121, pl. 45, fig. 1. 
Cf. 1876. Diphyphyllum rugosum Rominger, p. 122, pl. 45, fig. 2. 

1955. Cyathactis socialis Soshkina, pp. 124-125, pl. 12, figs. 2a, b. 
1970. Strombodes (Strombodes) socialis (Soshkina), Fliigel & Saleh, pp. 

280-281, pl. 2, figs. 1, 2. 
1972. Strombodes sp. Bolton & Copeland, p. 30, pl. 4, figs. 5, 6. 

Type material. — Holotype: PIN 587/2465. 
Type locality and horizon. — Kochumdekskoy Suite (Middle 

and Upper Llandovery), layer B5, upper level of the Suite, on the 

right bank of the Podkamennaya Tunguska River, opposite the 
mouth of the Listvenichnoy River, Siberian Platform. 
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Number of specimens examined. — Approximately six from the 
Brassfield Formation. 

Diagnosis. —Strombodes with a wide lonsdaleoid dissepimen- 
tarium occupying one-half to two-thirds of the corallite radius and 

consisting of rather large, elongate dissepiments; outermost dissepi- 

ments distinctly larger (in cross-section) than the more central ones; 

septa not reaching axis; tabulae mostly complete, often axially con- 

cave and peripherally convex; narrow zone between tabularium and 

dissepimentarium occupied by supplementary plates; increase ap- 

parently non-parricidal. 

Description. — This species consists of large coralla, generally 

about 12 cm across. The corallites are closely packed and mostly 

large. Individual corallites attain a length of 4 cm and more, and a 
diameter of about 1.5 cm (a few reach 2 cm in width). Increase 

appears to be nonparricidal. At a given level, the interstices between 

these broader corallites are filled with the calices of younger coral- 
lites, 0.3 cm or less in diameter. The calices are so closely packed 
that in surficial view they have the form of a massive, cerioid coral- 

lum, with scattered phaceloid regions (PI. 7, fig. 1; Pl. 23, figs. 3, 4). 

Sections show that thecal material, about 0.3 mm thick, is al- 

ways present in the contact zone between corallites, with a thin 
midline dividing the theca of the contiguous corallites (Pl. 23, figs. 

3, 4). 

Close packing distorts a basically circular corallite cross- 

section into polygons. Calices observed were generally poorly pre- 
served. One large example with a diameter of 15 mm had a depth 
of 3 mm, and was more concave in the axis than at the margins. 

Externally, the thecae are longitudinally striated (PI. 7, fig. 1), 

with irregularly spaced rugae about as distinct as the striations. 

In one slightly worn corallite, the striations seem to be alternately 
deep and shallow, but this is not evident on other well-preserved 

corallites in the same corallum. 

The septa are lonsdaleoid peripherally, with minor septa only 

slightly shorter than major septa. No fossula has been seen distinct- 
ly, but in Plate 23, figure 2, two septa in the lower portion of the 

figure appear to curve together in the axis and encircle a third 

septum, reminiscent of the cardinal fossula in Dinophyllum semi- 
lunum, sp. nov. (q.v.). In a diameter of 1.5 cm (not counting the 
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zone of coarse dissepiments into which the septa do not reach 

peripherally ), there are 67 septa (approximate total for both orders). 

The corallite interior consists of three zones (PI. 23, figs. 1, 3): 

an outer dissepimentarium, an inner tabularium, and an intermediate 

(though not ubiquitous) narrow zone of supplementary plates. 
Roughly, the tabularium accounts for one-third the diameter, the 

dissepimentarium for one-half the diameter, and the intermediate 

region of supplementary plates (where present) for one-sixth the 

diameter. 

The dissepimentarium consists of as many as 12 layers of 

vesicles, and makes an angle of about 40° with the corallite axis. 

In longitudinal section, the vesicles of one corallite are from 1 to 3 

mm long, with a height:length ratio ranging from one-half to one- 

seventh. There is no clear vertical zonation of dissepiments by size. 

The tabularium structure appears chaotic in most views, but 

clearly consists of “cupid-bow” tabulae . . . that is, tabulae concave 

in the axis, convex on all sides surrounding the central depression, 

and depressed peripherally to form a moat against the dissepimen- 
tarium. The tabulae are often incomplete, occurring as plates tilted 

against the sides of the axial depression or the moat. In some speci- 

mens, the central depression is absent, leaving flat tabulae sur- 

rounded by a moat. 

The relief of the moat is often moderated by supplementary 
plates, which may have produced a flat calice floor at times. 

The complexity of the tabularium makes it difficult to deter- 

mine the tabular spacing, but the tabulae appear to be about 0.3 

to 1 mm apart vertically. The supplementary plates of the inter- 

mediate zone are spaced 0.3 to 0.4 mm apart vertically. 
Discussion. — Rominger (1876) reported a coral, Diphyphyl- 

lum huronicum from the Manistique Group (Late Llandovery to 

Middle Wenlock) of Point Detour, Chippewa County, Michigan, 

which has much in common with my specimens. The holotype 
(UMMP 8592) could not be located, so that it is not possible to 
make a detailed analysis of the similarities and differences. 

Rominger reported that his form consisted of aggregate, 
flexuose corallites, one to two cm in diameter, bearing delicate longi- 

tudinal striae and deeper rugae. The corallites connect laterally by 
stout rugose prominences which, “in all the stems of a colony are 

uniformly directed to one side.” The calices are moderately deep, 
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“dish-shaped with explanate margins”, with about 60 septa merging 

into an axial “fascicle”. There is a dissepimentarium, and the axial 

region of the corallite contains large vesicles, but apparently nothing 

that Rominger considered a tabula, so that the outer and inner 

regions are ill-defined. Increase is by gemmation from the margins 

and the center of the calicular area. Offsets occurring at the margin 
remain slender for a longer time than do the others. 

Superficially, my form agrees with Rominger’s in most impor- 
tant respects. Only one specimen (PI. 7, fig. 1) shows a good side 

view of the corallites. This does not clearly show the rugose pro- 

cesses of the corallites directed uniformly to one side (though not 
enough of the corallum is exposed to permit proper analysis). The 
number of septa generally agree, but in the Brassfield specimens they 

do not form an axial structure as they appear to do in Rominger’s 

form. The description of the internal structure of the Michigan 

specimen cannot be readily reconciled with features seen in the 
Brassfield material. In the latter, the tabularium and dissepimentar- 

ium may be differentiated without too much difficulty, though the 

complexity of the tabular surfaces, the abundance of incomplete 
tabulae, and the marginal narrow zone of supplementary plates 
bounding the tabularium may have presented the confused ap- 
pearance that Rominger apparently encountered. Also, Rominger’s 
example had coarser cell spaces in the central portion, whereas in 

my specimens, the dissepimental cells are coarser. Finally, the Brass- 

field specimens do not show parricidal budding, but Rominger’s 
remark about gemmation from the center of the calicular area im- 

plies that this does occur in D. huronicum. Pending examination of 

the holotype, there seem to be no grounds for regarding these two 
forms as conspecific. 

A specimen in the collection of the University of Michigan’s 
Paleontology Museum (PI. 24, figs. 6, 7) indicates that S. socialis did 

extend into the same regions where Rominger’s material was found. 

This specimen is better preserved internally than mine, and appears 
to be conspecific with it. It comes from the top of the Fiborn Lime- 

stone Member of the Hendricks Dolomite (early Late Llandovery, 

coeval with the Noland Mbr.) about 3 miles north of Hunts Spur, 
Mackinac County, Michigan. It agrees in all respects with the struc- 
ture of my specimens. The “cupid-bow” tabulae, and zone of sup- 
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plementary plates separating the tabularium from the dissepimen- 
tarium are clearly visible. Because of the more regular structure of 
its tabularium, the different internal zones are more distinct than in 

my material, possibly an indication of the variability of this species. 

The absence of an axial structure in this specimen adds to the likeli- 
hood that it is conspecific with the Brassfield form. 

In the same paper, Rominger described a second species under 
the generic name Diphyphyllum, D. rugosuwm, giving the locality 

as Louisville, Kentucky in the Niagara Group. Possibly, his reference 
is to the Louisville Limestone of Late Wenlock to Early Ludlow age. 
Rominger recognized a strong resemblance between this species and 
D. huronicum, and saw them differing in the more slender corallites 

(1 cm) of the former. Of perhaps greater importance is the failure 
of the septa in D. rugoswm to join distally to form an axial struc- 
ture, in which respect it resembles my form. Rominger also noted 

the prolific gemmation from the calice (parricidal budding) shown 
by D. rugosum, which, along with the slender form of the corallites, 

is probably the greatest difference between this species and the 
Brassfield material, making their conspecificity unlikely. 

Soshkina (1955) described Cyathactis soctalis from the Middle 

or Upper Llandovery in the Siberian Platform. This is a shrublike 
corallum with no evidence of parricidal increase. The corallites are 
elongate, and expand distally with frequent and sharp lateral 
prominences. Daughter corallites arise at the rim of the calice, and 
diverge from the mother corallite as they grow upward. The major 
septa are thin, weakly bent and slightly twisted at the axis. They 
are discontinuous in the dissepimentarium (lonsdaleoid). The car- 

dinal septum is shortened, lying in a parallel-sided fossula, and 

isolated from the axis by the distal juncture of neighboring septal 
ends. The minor septa are over half a radius in length, extending 
to the axial limit of the dissepimentarium. In a corallite diameter 
of 14 to 30 mm occur 33 to 36 septa of each order. The plates of the 
tabularium are cupid-bow in form, like those in my specimens, and 

are usually quite concave axially, with a deep moat against the dis- 
sepimentarium. The vesicles of the dissepimentarium are large and 
flattened, slope axially, and make a dissepimentarium about 10 to 

15 layers thick. 
From an early ontogenetic stage, the septa are all equally thin. 

They do not appear to form an axial structure. In all important 
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respects, C’. socialis Soshkina appears to be conspecific with the 
Brassfield specimens. 

Fliigel and Saleh (1970) reported Cyathactis socialis Soshkina 

[under the name Strombodes (Strombodes) socialis], from the 

Silurian Niur Formation at Ozbak-Kuh and E Gatch-Kuh in east 

Iran. The corallum is phaceloid, with fairly cylindrical corallites, 45 

to 60 mm long and 20 to 30 mm in diameter. Their outer surfaces 

are finely striate longitudinally and distinctively rugose. In a diame- 

ter of 20 mm there are 70 septa (35 of each order). The major septa 

reach close to the axis, and a longer septum is considered the 

cardinal septum. The minor septa are barely half as long as the 

major septa. 

The dissepimentarium is about as broad as in my specimens, 

and the vesicles are of similar size. Reportedly there is no lonsdaleoid 
septal development in the Iranian form, but the figures suggest 

it is in fact present, certainly to the degree found in my specimens. 
The tabularium is as in my form, with cupid-bow tabulae fringed by 

a moat against the dissepimentarium. There are numerous incom- 

plete tabulae. 

The Iranian form differs from mine in no important respects. 
The nature of the cardinal(?) septum in my form is not very clear, 

as the projections of the complex tabulae in transverse section cloud 

the central features. Probably this is true in both Soshkina’s and 

Fliigel and Saleh’s figures. In all cases it is difficult to ascertain 

whether isolation of the axial end of the cardinal septum from the 

axis is caused by distal linking of neighboring septa, or by a depres- 

sion in the tabula, skirted at the rim by the neighboring septa. The 
shorter minor septa in the Iranian form are more likely to be of sub- 

specific than specific importance in differentiating this form from 
the Siberian and Brassfield material. 

Bolton and Copeland (1972) figured transverse and longitudinal 
sections of what they termed Strombodes sp., from the Thornloe 
Formation (Late Llandovery and Early Wenlock) of Mann Island, 

near the northeast shore of Lake Timiskaming, Ont. In the figures, 
the corallite diameter is about 1.25 cm, and the length at least 3.5 

cm. Its dimensions thus agree generally with those of the Brassfield 
specimens, and with the UMMP specimen from the Fiborn Lime- 

stone of Michigan, which it most resembles. 
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The outermost portions of the dissepimentarium contain dis- 

tinctly larger dissepiments than those closer to the axis, a common 

pattern in the present species. The peripheral ends of the septa are 
lonsdaleoid and the septa do not quite reach the corallite axis, so 
that there is no axial structure. 

The Timiskaming form appears to have fewer septa in a given, 
diameter than either my form or that from the Fiborn Member, 

having perhaps 44 septa of both orders in a diameter of 1 cm, as 
compared with approximately the same number in a diameter of 

about 0.6 cm in the Fiborn specimen. The importance of this is dif- 

ficult to judge, however, as it is possible to compare the corallites 

as to total diameter, or to exclude the nearly septum-free peripheral 

region of the dissepimentarium (as was done in this case). 

The tabulae are mostly flattish in the Timiskaming specimen, 

but some show evidence of peripheral convexity and axial depression. 
There is no clear intermediate zone of supplementary plates in a 
moat, but as noted above, that condition is not ubiquitous in this 

species. The similarities suggest that this specimen is conspecific 

with Strombodes soctalis (Soshkina). 

Distribution. — Southwest Ohio, mid-Llandovery (Brassfield 

Formation); northern Michigan, Middle Llandovery; Lake Timis- 

kaming, Ontario, Late Llandovery or Early Wenlock; Siberian Plat- 

form, Middle or Upper Llandovery; Iran, Silurian. 

Brassfield occurrence. — Localities 7 and 7a, near Fairborn, 

Ohio. 

Family ARACHNOPHYLLIDAE Dybowski, 1873 

Solitary and colonial Rugosa with dissepimentarium; major 
septa meeting axially to join with steeply domed tabulae in an axial 
boss, or otherwise somewhat withdrawn from axis where tabular 

domes sag axially. 

Genus ARACHNOPHYLLUM Dana, 1846 

1846. Arachnophyllum Dana, p. 186. 
1873. Darwinia Dybowski, p. 148 (non Bate, 1857). 

? 1885b. Nicholsonia Schliiter, p. 53 (mon Kiar, 1899, p. 37; mec Pocta, 1902, p. 
184). 

1940. Arachniophyllum Lang, Smith, & Thomas, p. 19 (nom. van. pro 
Arachnophyllum Dana, 1846); non Arachniophyllum Smyth, 1915, p. 
558). 
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Type species.— (by monotypy, see discussion): Acervularia 
baltica Schweigger of Lonsdale (1839, partim: plate 16, figs. 8b-e; 

non 8, 8a), non Acervularia baltica Schweigger (1819, table 6). 

= Strombodes murchisoni Milne-Edwards & Haime (1851, p. 428). 

Type locality and horizon. — According to Lang, Smith, and 

Thomas (1940): “Silurian, Wenlock Limestone: Wenlock, Dudley, 

etc., England.” Ziegler, Rickards, and McKerrow (1974) gave the 

age of the Wenlock Limestone as Late Wenlock. 

Diagnosis. — Colonial Rugosa with dissepimentarium; corallum 

massive, with thamnasterioid septal arrangement; tabularia narrow, 

with incomplete, convex tabulae; dissepimentarium quite broad, con- 

tinuous between adjacent tabularia; septa not dilated or carinate 

in tabularium, but dilated in the marginal areas between tabularia, 

resulting in reduction of septocoels in this region to sutures between 

septa. 

Description. — Arachnophyllum consists of massive, thamnas- 
terioid rugosan coralla. The surface of the corallum bears calicular 

pits, each generally containing an axial boss. From these pits radiate 
dilated septa that are separated laterally by sutures. Most of these 

septa are continuous from one calicular pit to that of a neighbor, 

producing the thamnasterioid pattern. No theca separates neigh- 
boring corallites. Though there may be a bounding ridge marking 
the limits of each corallite [as in A. pentagonum (Goldfuss)], yet 

the septa are continuous across it. 

The platform within which the calicular pits lie is underlain by 
vesicular dissepiments and is, in effect, a coenosteum. The pits may 

or may not be elevated above the level of this platform. In A. 
mamullare (Owen) [q.v.], they are each set at the peak of a mound. 

The septa are of two orders, with the minor septa going no further 

than the lip of the calicular pit (thereby defining it) and the major 

septa extending to the axis, where they intertwine to form an axial 

structure. This structure commonly projects above the floor of the 

calice as an axial boss. 

The septa are in some instances represented by trabeculae pro- 

jecting upward from the surfaces of the dissepiments of the coeno- 

steum, but piercing no more than one or two successive layers of 

vesicles. 

Discussion. — Dana (1846) introduced the genus Arachnophyl- 

lwm with specific reference to Acervularia baltica Schweigger of 
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Lonsdale (1839). This specimen was subsequently selected as the 

basis of Strombodes murchisoni by Milne-Edwards and Haime when 

they erected this species in 1851. As Lonsdale’s was the only species 
described by Dana under his genus Arachnophyllum, this species 
(and thus, S. murchisont) is the type by monotypy. 

Hill’s (1956, p. F274) reference to a subsequent designation of 

this species as the type, by Lang and Smith (1927) is thus er- 

roneous. Lang and Smith’s contribution was to note that Lonsdale’s 

figures included two species of Arachnophyllum, and to restrict the 

type to those specimens shown in Lonsdale’s figures 8b-e, which they 
considered to be A. baltica, sensu Lonsdale. 

In the past, numerous authors have confused Arachnophyllum 

Dana with Strombodes Schweigger. This is apparently because, as 

explained by Lang, Smith, and Thomas (1940, pp. 126-127), Milne- 

Edwards and Haime (1850, p. Ixx) erroneously cited Strombodes 

pentagonus Goldfuss (1826, p. 62, pl. 21, figs. 2a, b), which morpho- 

logically belongs to Arachnophyllum, as the type of Strombodes. 

They were apparently unaware of the fact that M’Coy (1849, p. 10) 

had previously designated Madrepora stellaris Linnaeus as the type 
of Strombodes. The misuse of the name Strombodes persisted for 

quite some time. 
From the Silurian of the Baltic Area (Estonia), Dybowski 

(1873, p. 148) described the genus Darwinia. Though a bit sketchy, 

the description, together with the figures, strongly suggests that 

this genus is a junior synonym of Arachnophyllum Dana. Dybowski 

stressed the colonial nature of the corallum, with calicular pits 

separated from one another by coenosteum, and that the septa are 

“perfect” only in the calicular pits (where the major septa form an 

axial structure), and broaden outside this area where they extend 

into the coenosteum. 

From the Middle Devonian of Germany, Schliiter (1885b, p. 

53) introduced the genus Nicholsonta, based upon two species he 

had previously described as Darwinia, and upon Strombodes dif- 

fluens Milne-Edwards and Haime (1851), which is clearly an 

Arachnophyllum. Lang, Smith, and Thomas (1940, p. 89) desig- 

nated one of these species, Darwinia perampla, as the type species 

of Nicholsonia, and stated that they considered this species con- 

generic with the type species of Arachnophyllum, thus making the 

former genus a subjective junior synonym of the latter. I have not 
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seen the original description of D. perampla, and so cannot be con- 

fident that the decision of Lang, Smith, and Thomas is valid. Based 

upon the nature of Strombodes diffluens, and on the synonymy of 

Darwinia with Arachnophyllum, however, it seems likely that they 

were correct. 

Arachnophyllum mamillare (Owen) Pl. %, figs. 2,3; Pl. 255 figsseiees 

1844. Astrea mamillaris Owen, p. 70, pl. 14, fig. 3. 
1876. Strombodes pygmaeus Rominger, pp. 132-133, pl. 48, fig. 3. 
1876. Strombodes mamillatus [sic.| (Owen) Rominger, p. 133, pl. 48, fig. 4. 

? 1878. Lyellia striata James, p. 10. 
1887. Strombodes mammillaris (Owen), Davis, pl. 123, fig. 4. 
1888. Strombodes pygmaeus Rominger, Foerste, p. 120, pl. 13, fig. 18. 
1901. Arachnophyllum mamillare (Owen), Lambe, p. 182, pl. 15, fig. 4. 
1906. Arachnophyllum (Strombodes) mamillare-distans Foerste, pp. 319- 

320, pl. 3, figs. 2A-C. 
1906. Arachnophyllum mamillare-wilmingtonensis Foerste, p. 320. 
1964. Arachnophyllum mammullare (Owen), Stumm, p. 31, pl. 20, figs. 7-9. 
1966. Arachnophyllum mammillare (Owen), Bolton, pl. 6, fig. 15. 

Type material. — Repository of Owen’s material is unknown. 

Type locality and horizon. — Owen reported this species from 

the coralline beds in the top of the Magnesian Cliff Limestone of 
Iowa and Wisconsin. Judging from his map (pl. 3), this area con- 

sists of the drainage basins of the Makoqueta and Wapsipinicon 

Rivers, southwest of the Mississippi River. As this species is reported 
by other authors from Silurian beds, it is likely, though not certain, 

that the horizon of the original material is the Kankakee or the 

Hopkinton Dolomite. 

Number of specimens examined. — Three from the Brassfield 

Formation, including the holotype of Arachnophyllum (Strom- 

bodes) mamillare-distans Foerste. 

Diagnosis. — Arachnophyllum with calices located on mammi- 

form protuberances rising from a vesiculose surface; septal striae 

on corallum surface connect the calices in a thamnasterioid pattern, 

with no clear boundary between adjacent calice regions. 
Description. — A. mamillare consists of flat, expansive, holo- 

thecate coralla, built up by and consisting of generally broad, flat- 
tened vesicular dissepiments, with maximum thicknesses of 0.6 mm 

and breadths of 0.3 mm or more. The dissepiment walls are about 

0.5 mm thick. Possible spines were observed on the upper surfaces 
of the dissepiments in thin-section, and these may correspond to the 

“granules” reported by Foerste (1906, p. 320) on the septal striae 
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of the corallum surfaces. These “granules” have not been observed 
on the surfaces of my specimens, but my material appears less well- 

preserved than Foerste’s. 

The surface of the corallum is strewn with mammiform pro- 

cesses, each bearing a calicular pit of variable width at its apex. 

From the rim of this pit, the septa extend out to the flat surface of 

the common corallum in thamnasterioid pattern, where they flatten 

and broaden to about 0.7 mm, compared with less than 0.1 mm at 
the lip of the calice. Characteristically there is no border of any sort 
to set off the region of one mammiform process from that of its 
neighbors. 

The septa appear to be present in two, or possibly three orders, 

with about 18 major septa. Outside of the calicular pit, the septa 
of the different orders are indistinguishable, in this sense resembling 

Schlothetmophyllum (q.v.). These relationships are most clearly 

seen in the holotype of A. mamillare-distans Foerste (USNM 

113639; Pl. 7, fig. 2), where a ropy axial structure is apparently 

formed of the distal ends of the major septa and the interstitial 
vesicular or tabular dissepiments (PI. 25, fig. 1). The rims of the 

calicular pits are formed by a concentration of high-domed vesicles, 
and the calicular space between the wall and the axial structure ap- 

pears to contain concave tabulae, which rise sharply toward both 

the axis and the wall. In the intercorallite regions of the uppermost 

zone in this specimen, the vesicular dissepiments are much smaller 

than at earlier stages. This may reflect a decrease in growth-rate, 
culminating in the death of the colony. 

In this specimen, the mounds have a relief of about 7 mm and 

are spaced about 1.0 to 1.5 cm apart. Their bases are about 1.0 cm 

wide, and the calice openings are about 3.0 to 3.5 mm across. 

Two specimens were found in the course of this study. One, 

from locality 1, agrees with Foerste’s specimen, except that the 

calices are more widely separated, and no axial boss was observed. 

The surface is poorly preserved. 
The second specimen is from locality 53. Here the calices are 

more densely distributed, about 1.5 cm apart, as in Foerste’s speci- 
men. The calicular pits are about 5.0 to 6.5 mm across their rims, 

and while there is no clear axial boss, weathered mammiform pro- 
cesses show a resistant axial structure of some sort. The surface of 

this specimen is quite uneven, and the axes of the calices are not 
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all parallel. In this sense, they resemble the specimen figured by 
Owen. The local relief of the mammiform processes varies from 

about 0.5 to 1.2 cm. 

Discussion. — Owen’s original description (1840, p. 70) of this 

species is: “Stars very much elevated, so as to form mamillary pro- 

cesses, irregular both as to size and distance apart; rays confluent.” 
His figure resembles the more irregular of the two specimens found 

in the field (from locality 53). 

Strombodes mamillatus Rominger (1876) agrees well with my 

concept of A. mamullare. Mammiform processes rise from a common 

vesiculose surface, with no boundaries between them. Their centers 

are 1 to 2 cm apart. At the peak of each process is a calicular pit, 

4 to 5 mm across, with a “small styliform projection”. From this pit 

the septa radiate outward to form a thamnasterioid pattern on the 

upper surface of the corallum, between the calices. In this region, 
the septa reportedly have granulose surfaces. 

Rominger’s description indicates that his figured specimen 
(UMMP 8605) is from Point Detour, Drummond Island, in Lake 

Huron. If this is so, the age would probably be Llandovery or Wen- 

lock. The specimen label, however, indicates the specimen is from 

Niagaran beds at Masonville, Iowa. Rominger did supplementary 

collecting in this area for such species as Tryplasma radicula, which 

came from the Hopkinton Formation (Late Llandovery to Late 
Wenlock), so that it is possible that the museum label is correct. 

James (1878) described Lyellia striata from undetermined 

strata in the region of Cincinnati, Ohio. Probably, “region” in this 

context refers to quite a wide area, as the Ordovician beds that 

underlie and surround the city of Cincinnati bear few corals, and 

almost certainly none of the type reported by James. It is likely, 
then, that James obtained his material from Silurian beds (possibly 
Brassfield) some distance from Cincinnati. L. striata is horizontally 

expansive with a vesiculose coenosteum. Mammiform processes 
arise from the upper surfaces with their centers from about 4.2 mm 
to over 12.7 mm apart. At their crests are calicular pits, about 2.1 

mm in diameter, with an axial prominence in each. Twelve to twenty 
septa are present at the crests, but reportedly do not extend into 
the body of the tube. The corallum surface is invested with coarse 

sinuous striae, probably like the thamnasterioid pattern of my 
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specimens. From James’ description, it seems likely that he was 
dealing with A. mamuillare. 

Davis (1887) figured a specimen identified as Strombodes 

mamuillaris from the “Upper Niagara red clay near Louisville”, Ken- 

tucky (probably strata of Late Wenlock or Early Ludlow age). 

This specimen closely resembles my material, having mammiform 

processes with rather broad apertures. An axial prominence appears 

to be present in the calicular pits. One point of difference between 

this specimen and mine, however, is that the septal ridges do not 

attain the thickness that mine do in the coenosteum. In spite of this, 

it seems reasonable to identify this specimen as belonging to the 

species described by Owen. 

From the Llandovery or Wenlock beds of Grand Manitoulin 

Island, Lake Huron, Lambe (1901) reported a specimen which he 

identified as A. mamillare. The corallum is holothecate, with mam- 

miform processes, each bearing a broad calicular pit. These promi- 

nences are spaced 1 to 2 cm apart. The septa are of two orders, 

totalling 36, with the major septa attaining the axis, while the minor 
septa are restricted to the calice walls. The thamnasterioid septal 

pattern of the coenosteum includes septa with breadths of nearly 1 

mm. It is probable that this specimen does indeed belong to A. 

mamullare. 

Foerste’s A. mamillare-distans is from the southeast region of 
the Brassfield outcrop, in central Kentucky. The holotype, described 
above, was collected from near locality 1 (near Panola, Kentucky) 

in the Noland Member of the Brassfield Formation. Foerste felt 

his specimens were distinct from other forms of the species in having 

narrower apertures and more widely spaced mammiform processes. 

Considering the variability seen in other members of the species, 
Foerste’s form does not seem to be sufficiently different to warrant 

a separate subspecies. 

Stumm (1964) reported this species from the Louisville Lime- 

stone (Late Wenlock and Early Ludlow) near Louisville, Kentucky. 
It has all the important features of the Brassfield form. The mam- 
miform processes are about 3 mm high, and contain broad calicular 

pits, 4 mm across and 1 mm deep, some of which have weak axial 

bosses. The coenosteum is vesiculose, and its surface bears the usual 

thamnasterioid septal pattern. 
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Bolton (1966) reported this species from the Fossil Hill Forma- 

tion (Middle Llandovery to Middle Wenlock) of Manitoulin Island. 

The mammiform processess are 3 to 4 mm in relief, and contain 

calicular pits about 4 mm across. About 38 septa (of all orders) were 

seen on the lip of one calice. The specimen agrees well with our con- 
cept of A. mamillare. 

There appears to be a smaller form of this species. It was first 

described as Strombodes pygmaeus by Rominger (1876) from the 
Llandovery or Wenlock beds of Point Detour in Lake Huron. 

Rominger’s specimen is obviously worn. Its flattish surface is dotted 

with calicular pits, about 2 mm wide and spaced 6 to 8 mm apart. 
Within these pits, the septa form a “small styliform projection”. 
The coenosteal surface appears to have a thamnasterioid pattern of 

very fine septal ridges, each ridge bordered on both sides by a row 

of circular pores. The nature of these pores is unclear, but they may 
reflect erosion of the internal vesicular deposits. 

A. pygmaeus (Rominger) is characterized by its narrow aper- 

tures and the close spacing of the mammiform processes. The coen- 

osteal septal striations tend to be quite fine. Lyellia striata James 

may belong to this group. 

Foerste (1888) reported this smaller form from the Dayton 

Formation (Late Llandovery), apparently in the vicinity of Wil- 
mington, Ohio. He referred it to Strombodes pygmaeus Rominger, 

but later (1906) proposed the name Arachnophyllum mamillare- 

wilmingtonensis. As it appears that this form is identical to S. 

pygmaeus, it seems appropriate that Rominger’s subspecies name 

should be used rather than Foerste’s. Foerste described the mammi- 

form processes as more prominent than they appear to be in 
Rominger’s figure, with calice diameters of about 2 mm, spaced 
from 4 to 10, but usually 6 mm apart. The calices are elevated 

about 2 mm above the coenosteum, and the coenosteum has a 

thamnasterioid pattern of septal ridges, each about 0.3 mm wide. 

At locality 12 (Ohio Brush Creek), a sample of this subspecies 

was found loose near the top of the Brassfield Formation (PI. 7, fig. 
3). It may have come from the Dayton Formation, as that unit 

overlies the Brassfield in southwest Ohio, and the condition of the 

specimen suggests transport. The Dayton Formation, however, was 
not found in this vicinity, so that the possibility that it comes from 

the Brassfield itself cannot be eliminated. 
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The calicular pits are 2 mm in diameter, and are spaced with 

their centers about 5 to 7 mm from the nearest neighbor. The mam- 
miform processes are quite worn, but appear to have had reliefs of 
about 2 to 2.5 mm. In the few calices that are reasonably-well pre- 

served, there are about 16 septa and an axial protuberance about 

one-third the diameter of the calice. The septal striae of the coeno- 

steal platform are fine, with breadths of about 0.3 mm (compared 

with 0.7 mm in the two specimens found in the Kentucky Brassfield 

during this study, and in Foerste’s holotype of A. mamiullare-distans). 

Distribution. — Northern Michigan region, Llandovery or Wen- 

lock; Kentucky, mid-Llandovery (Brassfield Formation), and Late 

Wenlock or Early Ludlow; Ohio, Late Llandovery; Upper Missis- 

sippi Valley: Silurian (Owen’s material). 

Brassfield occurrence. — Localities 1 (near Panola) and 53 

(near Irvine) in central Kentucky. Foerste also reported this species 
from the vicinity of Indian Fields, in the same general area as the 

above localities, in Kentucky. All these specimens are from the Waco 

bed, Noland Member of the Brassfield Formation. 

A subspecies of this form, A. mamillare pygmaeus, was found 

at locality 12, Ohio Brush Creek in southwest Ohio. Its precise 

stratigraphic position is uncertain. 

Arachnophyllum granulosum Foerste 

Cf. 1826. Strombodes pentagonus Goldfuss, p. 62, pl. 21, figs. 2a, b. 
Cf. 1876. Strombodes alpenensis Rominger, p. 133-134, pl. 38, fig. 1. 

1906. Arachnophyllum (Strombodes) granulosum Foerste, pp. 318-319, pl. 
oh ates, oe 

Type material.— The repository of Foerste’s specimen is not 

known. 

Type locality. — Waco bed, Noland Member of the Brassfield 

Formation, “half a mile east of Waco, Kentucky, where the road to 

Cobb Ferry turns off from the Irvine Pike”. 

Number of specimens studied. — None found in the field. 

Analysis of species is based on Foerste’s description, and illustration 
of one specimen. 

Description. — Foerste’s description follows: 

Corallum compound, explanate, thin; only a part of the corallum is pre- 
served in the specimen figured, and this shows a maximum width of 70 milli- 
meters and a thickness of scarcely 3 millimeters. The lower surface is not ex- 
posed. Polyparia opening above in shallow calices meeting along polygonal out- 
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lines rising but slightly above the middle parts of the calyx [stc]. A very nar- 
row, filiform line forms a border between the calices; this line is interrupted 
at intervals by minute pits or pores, situated most frequently at the ends of the 
grooves between the septal ridges. Calices about 7 to 10 millimeters wide along 
their longer diameters, and from 6 to 7 millimeters wide transverse to this 
direction. Very shallow depressions, from which the septal ridges radiate, occur 
in an excentric position, so that the calices have the appearance of opening 
obliquely upon the surface. It is not known to what extent this oblique position 
of the slight depression is characteristic of the species. Septal ridges average 
about 14 or 15 in number. These begin at the margins of the shallow depres- 
sions and radiate toward the margins of the calices; those toward the nearest 
or rear border widen rapidly and are more triangular in outline; those toward 
the farther or anterior border are more nearly linear; those on the sides curve 
toward the anterior border. These septal ridges are quite flat or only gently 
convex in a transverse direction, and are separated by narrow and rather shal- 
low, but very distinct grooves. The surfaces of these septal ridges are marked 
by very minute granules. Somewhat coarser granules, very irregularly ar- 
ranged, occupy the excentric depressed area. In some calices the margins of the 
depressed areas are slightly, or even distinctly raised, producing the effect of 
a sharp circular border. In some cases the weathering away of one of the 
calicular layers leaves the depressed area of this layer distinctly above the 
general level of the next lower calicular surface. In vertical sections the coral- 
lites are seen to consist of successive calicinal floors supported by a rather 
coarse vesicular tissue, the cavities of which are rather wide but very shallow. 
Horizontal tabulae, closely arranged, appear to cross the region corresponding 
to the central, depressed part of less excentric calices, but this part is not well 
exposed in the specimen at hand. Among the specimens so far described, this 
coral appears most nearly related to Strombodes alpenensis, Rominger. 

Discusston.— Of the described species of Arachnophyllum, 

Foerste’s specimen most closely resembles A. pentagonwm (Goldfuss) 

1826, from the Silurian rocks of Drummond Island, Lake Huron. 

In both forms, the calicular pit is within a shallowly depressed 

region, isolated from neighboring calicular areas by a fine ridge that 
forms a polygonal border. Septal striae radiate from the pit out to 

the bounding wall. The major differences are that the septal ridges 
of Foerste’s specimen are generally broader than in A. pentagonum 

(though those of Goldfuss’ figure are also rather broad); and the 

calicular pits of A. pentagonwm do not seem to have the character- 

istic eccentricity of A. granulosum. Further, Goldfuss’ material 

does not appear to have the granules on its septal ridges and in its 
calicular pits reported by Foerste in his specimen. 

Forste’s reference to Strombodes alpenensis was to a form re- 

ported from the Middle Devonian beds at Thunder Bay, Michigan 

by Rominger (1876). This is similar to A. granulosum, the only 
obvious differences being that its calicular pits are not markedly 

eccentric, and the axial ends of the septa are more attenuated. 
It is possible that A. granulosum is a subspecies of A. penta- 

gonum, but in the absence of a specimen for study, it seems best 
to accept Foerte’s contention that it represents a new species. 
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Distribution. — Kentucky, mid-Llandovery (Brassfield Forma- 

tion). 

Brassfield distribution. — From the Waco bed, Noland Mem- 

ber of the Brassfield, near Waco, Kentucky. 

Genus PETROZIUM Smith, 1930 

1930b. Petrozium Smith, p. 307. 

Type species.— (Original designation): Petrozium dewart 

Smith (1930b, pp. 307-308). This species is discussed under Petro- 

zum pelagicum (Billings). 

Type locality and horizon. — Llandovery (Lower Silurian) of 

England. 
Diagnosis. — Colonial Rugosa with dissepimentarium; corallum 

fasciculate; corallites slender; septa of two orders; axial structure 

formed by stereomal deposits among distal ends of major septa; 
dissepimentarium narrow, generally no more than three to four dis- 

sepiments thick; tabulae sometimes depressed axially, and may have 

supplementary plates. 

Description. — This genus consists of species with fasciculate 

growth-habit. The theca is a septal stereozone. A dissepimentarium 

is present, rarely more than three or four layers thick. This general- 
ly has the form of large vesicles with limbs at nearly right angles to 
one another, perched upon each other like steps in a stairway. 

The septa are thin, and sometimes bear carinae. The major 
septa extend to the axis where they form an axial structure con- 

sisting of their distal ends and deposits of stereome. 
The tabulae are mostly complete and are often depressed axially 

and peripherally to produce a lateral profile similar to that of a 
volcano with a moat around its base. This peripheral moat contains 

supplementary plates. 
Discussion. — The presence of an axial septal structure and in- 

variable coloniality of Petroziwm serve to distinguish it from the 

Silurian genus Entelophyllum Wedekind (1927). In addition, the 

dissepimentarium of the latter genus typically consists of much 
smaller vesicles in more layers, than is common in Petroziwm. 

From Palaeophyllum Billings (1858), Petroziwm differs in 

having a dissepimentarium, and in the presence of an axial septal 

structure. 
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Petrozium pelagicum (Billings) Pl. 7, fig. 8; Pl. 22, figs. 11-14; 
Pl. 25, figs. 2, 4 

1862. Cyathophyllum pelagicum Billings, p. 108. 
1865a. Cyathophyllum pelagicum Billings, Billings, p. 108. 
1874. Donacophyllum lossenii Dybowski, pp. 50-51, pl. 4, figs. 6, 6a, 6b. 
1901. Diphyphyllum caespitosum (Hall) Lambe, p. 158, pl. 13, figs. 3, 3a, 

3b (non Diplophyllum caespitosum Hall, 1852). 
Cf. 1930b. Petrozium dewari Smith, pp. 307-308, pl. 26, figs. 20-28. 

1958b. Petrozium losseni (Dybowski), Kal’o, pp. 114-115, pl. 4, figs. 11-17. 

Type material. — Lambe (1901, pl. 13, figs. 3, 3a, 3b) figured 

portions of what he described as the type of Cyathophyllum pela- 

gicwm Billings. Bolton (1960) in the catalogue of types in the col- 

lection of the Canadian Geological Survey listed the holotype of 

this species as missing, but a specimen in that collection (GSC 

2351a) is labelled as the “holotype-lectotype”. This specimen is fig- 

ured in PI. 25, figs. 2, 4. 

Type locality and horizon. — Becscie Formation (Middle Llan- 

dovery) at Becscie River Bay, Anticosti Island, Canada. 

Number of specimens examined. — Eight, including the type 

specimen. 

Diagnosis. — Petroxiwm undergoing parricidal budding; tabulae 
complete, depressed axially, but convex peripherally, with a moat 

separating tabularium from a single layer of strongly convex vesi- 
cular dissepiments lining the theca. 

Description. — The corallum is dendritic and apparently stood 

erect on the sea floor like a shrub. The largest specimen studied 

(Pl. 7, fig. 8) was originally at least 16 cm in maximum breadth 
and 13 cm in height, expanding markedly from its relatively narrow 

proximal region. The colony increased asexually by parricidal bud- 

ding, with usually two, and occasionally three buds forming at inter- 

vals of approximately 1.5 to 2 cm. The corallites are longitudinally 
striate and somewhat rugose. Their diameters change but little 

throughout their length, and range from 4 to 8 mm, most falling 
about midway in this range. 

The theca is a septal stereozone, about 0.25 mm thick. 

The septa taper distally. They are of two orders, the major 
septa reaching almost to the axis, and the rather long minor septa 
often one-half to two-thirds the length of the major septa. The 
minor septa sometimes become contratingent on either the cardinal 

or the counter side of a neighboring major septum. The cardinal 

septum is not obvious, so that it is difficult to determine the sense 
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of contratingency. In a corallite 5 mm in diameter, a total of 43 

septa (both major and minor) were counted. In a section from 

another corallum, 50 septa were counted in a diameter of 8 mm. 

The tabulae are distinctive, being complete, strongly convex, 

but clearly depressed in the axis. Laterally they bend downward 

sharply, leaving a moat between the convex axis and the periphery 

of the corallite. Lining the walls of the corallite is a single layer of 

strongly convex vesicular dissepiments, standing one upon the other. 
This layer may not be ubiquitous, however. In vertical sections it 
sometimes appears on one side of the corallite, but not on the other 

(PI. 22, fig. 14). 

Between the tabularium and this vesicular lining of the theca, 

concave supplementary plates lie in the moat. These may be con- 

tinuous with the peripheral edges of the central tabulae, though this 
is uncertain. Their concavity and the depression of the peripheral 

edges of the tabulae form the moat. In one specimen the vertical 

spacing of the convex portions of the tabulae is about seven in 5 

mm. In the depressed central areas, the vertical spacing is about 

two per millimeter. 

Where parricidally-budded portions of the corallum are ob- 

served in longitudinal section, the wall formed between buds has a 

distinct dark midline. 

Discusston.— This species was first described by Billings 

(1862) in a preliminary report, and again in 1865 (Billings, 1865a). 

Unfortunately, I have been able to obtain neither of these references. 
Lambe (1901) described this species under the name Diphy- 

phyllum caespitosum (Hall), and figured portions of what he called 

the type specimen of C. pelagicum Billings in his 1865a paper. He 
described the species as an aggregate of upright, cylindrical coral- 
lites, increasing by lateral gemmation. The corallites were 5 to 8 
mm in diameter, frequently contacting each other laterally (note 
the two corallites in Pl. 7, fig. 8, top center), and were marked by 

longitudinal striae and annular growth-lines. The septa were of two 

orders, the major septa nearly reaching the axis, the minor septa 
about one-half as long. Depending upon the corallite diameter, the 

two orders totalled 40 to 50 septa. A single layer of vesicular dis- 
sepiments usually lined the inside wall of the corallite, appearing 
in transverse section as a second wall, less than 1 mm inside the 



204 BuLteTIn 305 

theca. The tabulae were spaced about 2 per millimeter apart ver- 
tically, flat or concave in the axis, and downflexed at the periphery. 

GSC 2351a (PI. 25, figs. 2, 4), labelled as the type of the species, 

agrees well with Lambe’s description. The corallites are cylindrical, 

about 6 to 7 mm in diameter, with a theca about 0.3 mm thick. 

The septa number about 47 of both orders in a corallite 7 mm in 
diameter, and have a distinct midline. The minor septa are about 

half the length of the major septa, and are occasionally contratingent 
upon them. The major septa reach nearly to the axis. The tabulae 
are complete, convex, with a flat or depressed axis, and sides that 

are downflexed. They touch a single layer of vesicular dissepiments 

lining the corallite wall. The tabular axes are spaced slightly less 
than 1 mm apart vertically, and the lateral dissepiments stand 

about 1 mm apart at their upper surfaces. This specimen agrees 
remarkably well with my material, the only difference being Lambe’s 

statement that increase is by lateral gemmation. In my material, it 

is clearly parricidal, and the type material figured by Lambe does 
not clarify the mode of asexual reproduction in the Canadian form. 

Agreement is so close in all other respects that my inclination is to 

consider the two forms conspecific. 

Dybowski (1874) described the species Donacophyllum los- 

senti from the Tamsalu Stage (Middle Llandovery) of Dago Island 
(though Kal’o, 1958b, gave the locality as Hiiumaa Island, Estonia) 

in the Baltic. The specimens described are fragments 7 to 8 cm 
long, and 2 to 7 mm in diameter, in coralla resembling bundles of 
sticks. The corallites are commonly cylindrical, but through crowd- 
ing often display a tetragonal cross section (not seen in my form). 

Asexual increase is reportedly by lateral budding. The theca is 

very thin(?) with distinct longitudinal striae and growth-lines. 

In longitudinal section, the theca is lined with a single layer of 
vesicular dissepiments, each about 1 to 2 mm high, and 0.5 mm 
broad. The central 5 mm of a corallite with a total diameter of 7 mm 

is occupied by convex tabulae, spaced about 0.5 mm apart. They are 
axially flat or concave, and peripherally downflexed to meet the dis- 

sepimentarium. The septa total 50 in a diameter of 7 mm. The 

major septa do not quite reach the axis, and the minor septa are 
only a little shorter. As Lambe noted, the transverse view of a coral- 

lite suggests the presence of two concentric walls. 
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Dybowski’s description and figures match my concept of P. 
pelagicum, except for the description of the mode of increase as 

lateral budding. Like Lambe, he showed the moat as floored with 

direct extensions of the downflexed tabular peripheries, whereas in 
my form the continuity is not so clear. The agreement in all other 
details is so good that it seems safe to consider Dybowski’s form as 

conspecific with that in the Brassfield. 

Kal’o (1958b) redescribed Dybowski’s species from the type 

locality. The corallites are united in a faggot-like colony, and are 

cylindrical, 6 to 9 mm in diameter. On their outer surfaces, they 

show a regular pattern of swelling. The epitheca is thin, longi- 
tudinally-striate and wrinkled. The calice is shallow. The septa are 
thin, slightly wavy, and most of the major septa nearly reach the 

axis. The minor septa are half to three-quarters the length of the 
major septa. In the diameter range of 6 to 9 mm, the number of 
septa varies from 20 to 23 of each order. The septa are weakly 

carinate. The dissepimentarium is not present in all portions of the 
corallite, as was noted in my form. The dissepiments are oblong in 
vertical profile, about the same size as mine, or slightly smaller, 

and are usually present in one or two layers. The tabulae appear 

(as in the Brassfield specimens) convex and usually depressed 

axially, with their peripheral edges downflexed. 
It is well to compare this species with the type species of 

Petroziwm, P. dewari Smith, 1930b, from the Late Llandovery of 

Buildwas, Shropshire, England. The corallum of the latter species is 
dendroid, with cylindrical corallites that typically attain a diameter 

of 8 to 10 mm when fully-developed, but in one specimen reach 20 

mm. The epitheca is thin, and lightly striate longitudinally. Asexual 
Increase is reportedly marginal, and non-parricidal. The septa are 

thin, taper distally, and are moderately carinate. (Kal’o noted that 

P. lossenu is less carinate than P. dewart). The major septa some- 
times reach the axis, and an axial structure of stereome may form 
among the ends of the major septa. The minor septa are about half 

_as long as the major septa. In a diameter of 8 to 10 mm, there are 
28 to 30 septa of each order, while in the corallite with a diameter 

of 20 mm, there are 40 of each order. The tabulae appear to be as 
in my form, strongly convex, but with occasional depressed axial 
areas. They are downflexed peripherally, and either they, or a 

separate series of concave supplementary plates, connect with a 
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broad dissepimentarium that consists of three or four layers of dis- 

sepiments. P. dewart differs from my form in the much greater thick- 
ness of the dissepimentarium, the carination of the septa, and the 
formation of an axial structure of septal ends and stereome. 

Distribution. — Anticosti Island, Middle Llandovery; Estonia, 

Middle Llandovery; Ohio, mid-Llandovery (Brassfield Formation). 

Brassfield occurrence. — Localities 7 (near Fairborn), 14 (near 

Piqua), 15 (near West Milton), and 55 (near Ludlow Falls), all 

in southwestern Ohio. 

Genus CRATEROPHYLLUM Foerste, 1909 

1909a. Chonophyllum (Craterophyllum) Foerste, pp. 101, 102 (non Barbour, 
1911; nec Tolmachev, 1931). 

1926. Naos Lang, pp. 428-429. 

Type species. — (SD Lang, Smith, and Thomas, 1940, p. 42): 

Chonophyllum (Craterophyllum) vulcanius Foerste (1909a, p. 

101). 
Type locality and horizon.— Brownsport Formation (Lower 

Ludlow) of Tennessee. 

Diagnosis. — Large, solitary Rugosa with dissepimentarium; 
calice explanate, forming an outward-sloping apron around the tabu- 
larium; in this apron, major and minor septa indistinguishable, all 

dilated, turning septocoels into sutures; septa not extending into 

tabularium, where incomplete tabulae predominate, complete ones 

rare, 
Description. — These are solitary corals of patelloid form. The 

calice wall is everted, except for a central calicular pit. The septa 

of the outer portions of the calicular platform are dilated, such that 

each is bounded laterally by sutures rather than septocoels. The 

septa occur in vertical layers, with vesicular dissepiments between 

them forming a dissepimentarium. The calicular pit is aseptate, as 

both orders reach only as far as the walls of the pit. Thus, the axial 

region of the coral consists of complete and incomplete tabulae, with 

no septal ends. This character is the most obvious difference between 

Craterophyllum and Chonophyllum Milne-Edwards and Haime, in 

which the major septa reach the axis. 
Discussion. — While Foerste (1909a, p. 101) first used the name 

Craterophyllum parenthetically as Chonophyllum (Craterophyllum) 

vulcanius, suggesting a subgeneric status, at the end of his descrip- 
tion of this species (p. 102) he stated 
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For these chonophylloid corals which have a flat base, upon which the 
calycular side arises in a manner resembling a low volcanic crater, the designa- 
tion Craterophyllum is proposed. This term includes Craterophyllum vulcanius 
from the Brownsport bed, Craterophyllum canadense from the Anticosti Group, 
and an undescribed species from the Devonian limestone at Louisville, Ken- 
tucky. 

Foerste’s taxon is today used as a genus, whatever his original 
intention. 

Lang (1926) described a new genus, Naos, based upon Ptycho- 

phyllum pagoda Salter (1873, fide Lang, 1926, p. 428) from the 

Silurian of Arctic Canada. This species has all the earmarks of 

Craterophyllum Foerste, including a vesiculose dissepimentarium 

containing successive layered platforms of dilated septa, with the 

septa reaching only to the margin of the calicular pit. The tabu- 

larium consists solely of complete and incomplete tabulae with 

septal ends entirely absent. As Hill (1956, p. F275) concluded, 

Naos appears to be synonymous with Craterophyllum Foerste. 

Craterophyllum is compared morphologically with other corals 

of similar form in the discussion of Schlotheimophyllum Smith. 

Craterophyllum (?) solitarium (Foerste) 

1906. Chonophyllum solitarium Foerste, pp. 317-318, pl. 4, fig. 2. 

Type material. — Location of the material figured and described 

by Foerste is not known. 

Type locality and horizon.— Waco bed, Noland Member of 

the Brassfield Formation, from the road running north of Estill 

Springs, north of Irvine, Kentucky. This is approximately equivalent 
to localities 53-53a. 

Number of specimens examined. — None found in the field. Ap- 
parently, Foerste’s description and figure are the only occurrence 
of this species in the literature. 

Description. —It is difficult to get a clear understanding of 
this species from the little information available. At first it was 
believed to be Schlotheimophyllum patellatum (Schlotheim), a 

species that occurs in the Brassfield Formation in Ohio. Judging by 
Foerste’s description, these two species share a Fungia-like patellate 
form, and two orders of septa dilating and flattening toward the 

periphery of the horizontal calice wall, with a central calice depres- 
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sion. Foerste, however, reported dissepiments between the septa, 

whereas the septocoels of S. patellatum (and indeed, of nearly all 

members of the genus) are constricted to suture thinness by the 

septal dilation, and the internal structure is trabecular. It seems 

implicit in Foerste’s description that there are no septa in the cen- 

tral calicular pit. This, together with the vesicular internal structure, 

suggests a species of Craterophyllum (q.v.). Craterophyllum was 

erected as a subgenus by Foerste in 1909, and had no formal status 
at the time Foerste described this species. 

As described by Foerste, his specimen is at least 60 mm wide 

and about 25 mm high. A raised area with a relief of about 10 mm 

above the calice margin surrounds the central calicular pit, which 

is about 9 or 10 mm in diameter. Peripherally from this raised rim, 

the septa dilate and flatten, while axially they plunge down the 

wall of the pit, where they are thinner, and stand vertically. Be- 

tween the septa are vesicular dissepiments. A total of about 60 

septa, alternating in size, may be recognized. At the margins of the 

corallite, however, Foerste reported that the shallow grooves 

separating these septa number about 100, so that this is more likely 
the true septal number. The calice area outside of the central pit 

and rim is structurally “ ... a succession of calicinal plates resting 
upon intermediate vesicular tissue.” The septa are represented by 

ridges on the calicinal plates. Foerste presented no information on 

the presence or absence of tabulae in the central portion of the 

corallite. 

Distribution. — Kentucky: mid-Llandovery (Brassfield Forma- 

tion). 

Brassfield occurrence. — Waco bed, Noland Member, in the 

vicinity of localities 53 and 53a near Irvine, in central Kentucky. 

Family HALLIIDAE Chapman, 1893 

Solitary Rugosa with dissepimentarium of relatively small, glo- 
bose dissepiments; septa thin in marginarium, at least in later 

growth-stages, but thickened and in axial contact in tabularium, 
thinning with upward growth first along axial edges and in counter 
quadrants; cardinal septum typically elongate. 

Discussion.— In certain forms, such as Pycnactis Ryder, the 

septa are dilated throughout most ontogenetic stages, and appear to 
inhibit tabular and dissepimental development. Hill (1956) 
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probably included Pycnactts in this family because Ryder (1926) re- 

garded it as part of a continuum with Phaulactis, which fits more 
readily into the family Halliidae. Sokolov (1962), on the other hand, 

placed Pycnactis in the Streptelasmatidae, apparently due to its 

lack of a dissepimentarium. 

As I have decided to follow Hill (1956) in family assignments 

for the Rugosa, Pycnactis (q.v.) is here placed with the Halliidae. 

At the same time, the problems that caused Sokolov to place this 

genus in a different family are noted. 

Genus PYCNACTIS Ryder, 1926 

1926. Pycnactis Ryder, p. 386. 
? 1936. Cymatelasma Hill & Butler, pp. 516-517. 

Type species. — (original designation of Ryder, 1926) Hip- 

purites mutratus Schlotheim (1820, partim). 

Type locality and horizon. — Silurian of Gotland. 

Diagnosis. — Solitary Rugosa with dilated septa commonly oc- 

cupying entire corallite cross section; cardinal septum longer than 
others; septa pinnately arranged; minor septa very short; tabulae 

present only at highest levels of corallite. 
Description. — Members of this genus are solitary, trochoid 

rugose corals, with a septal stereozone. 
From a very early stage, the septa are dilated, reducing the 

septocoels to sutures. This condition persists, as well as the occupa- 
tion of the entire radius of the corallite by septa, until very near 

the base of the calice where the septa each come to an edge on their 
upper surfaces, allowing very shallow septocoels to form between 
them. 

The cardinal septum is prominent from the brephic stage, and 
is the longest of the septa throughout most of ontogeny. It is located 
on the convex side of the corallite. The minor septa are quite short, 
less than half the length of the major septa. They occur as wedges 
between the proximal ends of adjacent major septa. 

Tabulae are visible only in the highest levels of the corallite, 

but there is no evidence of a dissepimentarium. 
Discussion. — Hill and Butler (1936) described Cymatelasma 

from the Silurian (Upper Llandovery to Lower Ludlow) of Eng- 
land. Noteworthy features of this genus are dilation of the septa from 
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the early stages of development, with gradual width reduction and 

moderate withdrawal of the septa from the axis. The septa are 

commonly wavy, and often carinate. In the later stages of develop- 

ment, as septocoels result from narrowing of the major septa (the 

minor septa are quite short relative to the major septa), the septal 

stereozone remains quite broad. The tabulae are complete and in- 
versely conical. There are no dissepiments. 

The similarities between Pycnactis and Cymatelasma are 

strong. Both show marked dilation of the septa during most of the 
ontogeny of the corallite, but in later stages this dilation is less in 

Cymatelasma than in Pycnactis. Hill and Butler do not make it 

clear if the cardinal septum in their genus is as prominent as in 

Pycnactis. The material from the Brassfield resembles Cymatelasma 

in the pattern of dilation-reduction of the septa, and the retention 

of a broad stereozone, and resembles Pycnactis in the prominence 

of the cardinal septum throughout development of the coral. It is 

tempting to regard the Brassfield specimen as a link between these 

two genera, justifying the contention of Soshkina and Kabakovich 
(1962, p. 318) that they are synonymous. In the absence of further 

information, however, it seems best to reserve judgement on this 
matter. Largely on the basis of the development of the cardinal 

septum, my material is assigned to Pycnactis Ryder, though Cyma- 

telasma-like features are present. 

Pycnactis tenuiseptatus, sp. nov. Pl. 7, figs. 4, 5; Pl. 26, figs. 1-8 

Cf. 1926. Pycnactis mitratus (Schlotheim), Ryder, pp. 386-390, pl. 9, figs. 1-7; 
text-fig. p. 389. 

Cf. 1926. Pycnactis mitratus, var. grandis Ryder, p. 390. 
Cf. 1926. Pycnactis rhizophylloides Ryder, p. 390, pl. 9, fig. 8. 

Type material. — Holotype: UCGM 41963. 

Type locality and horizon. — Locality 48, southwest of Owings- 
ville, central Kentucky, in the Brassfield Formation. 

Number of specimens studied. — One (the holotype). 

Diagnosis. — Pycnactis with the dilation of the major septa de- 
creasing in the ephebic stage, leaving a more open axial area than 
is usual in this genus; elongate carinae present on sides of septa. 

Description. — The corallite is canine tooth-shaped, compressed 

laterally, trochoid, with a sharp, edged base. It is weakly rugose, 
and longitudinally striate. The specimen studied measures 5 cm 
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along the convex side, which curves through about 90° of arc. The 
cross section is elliptical, of greatest diameter in the plane of curva- 
ture. Throughout the lower 3 cm of its length (along the convex 
side) the corallite increases gradually in diameter, until its cross 

section measures about 16 & 13 mm. Beyond that, there is little 

change in the diameter, except at the distal-most end, where the 

calice appears to have been crushed. 

In transverse section, the theca is a septal stereozone, in which 

the sutures between adjacent septa are defined by zigzag lines. This 
reflects the presence of interlocking rib-like carinae that run from 
the peripheral edge of the septum to the axial edge in an upward 

direction. Their orientation is precisely what would be expected of 
the trabeculae making up the septa, and the carinae probably repre- 

sent thickening of these trabeculae. Their spacing is about 8 to 9 
in 3 mm. In one longitudinal section (Pl. 26, fig. 1), small circular 

features just distal to the ends of the carinae suggest spines pro- 

jecting from the sides of the septa into the septocoels, similar to 
those in many of Sutherland’s (1965) Henryhouse corals, and in 

Ptychophyllum? cliftonense Amsden (1949) from the Brownsport 

Formation. Such lateral processes, however, are not definitely 

homologous with the structures of my specimen. 

The earliest stages revealed in thin-section show the septa 
reaching to the axis, with one septum on the convex side of the coral- 
lite (taken to be the cardinal septum) distinctly thicker and longer 
than the others. The septocoels are nonexistent, due to septal dila- 

tion. Septa appear to be intercalated along the sutures between ex- 

tant septa. Just below the level where the corallite’s rate of expan- 

sion decreases sharply, the septocoels first become apparent, but are 

closed distally by the axial juncture of the septa (PI. 26, fig. 5). At 

this level there appears to be little or no twisting of the axial ends 

of the septa, and no involved axial structure is produced. The 

cardinal septum is no longer distinctive by its size. 

Above this level, the distal ends of the septa draw away from 

the axis, leaving an open space. The major septa now are slender 

(maximum of 0.25 mm across, tapering distally) and curved, with 

the concave side toward the cardinal septum. The minor septa ap- 
pear to be restricted to the stereozone, which has grown quite thick 
(up to 3 mm). The highest section reveals the axial space wider 
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still, with the major septa retaining concave cardinal sides. Minor 

septa now appear to protrude more from the stereozone, sometimes 

one-third to one-half the length of the adjacent major septa. Both 

orders of septa retain a tapered form, narrowing axially. What ap- 
pears to be stereome has fused many of the distal ends of septa 

on the cardinal side of the corallite. At no stage is there a prominent 

cardinal fossula. 

In longitudinal section (PI. 26, figs. 1, 2) it is seen that, begin- 

ning at the level where the septa withdraw from the axis and the 

septocoels become open, the interior of the corallite is occupied by 

abundant incomplete tabulae, rising toward the axis to produce 

what must have been a convex calice floor. These incomplete tabulae 

appear as transverse lines in the septoceols, that are usually con- 

cave toward the periphery of the corallite. 

Discussion. — Ryder (1926) gave a fairly detailed description 

of Pycnactis mitratus, his type species for Pycnactis. This species 

was originally described as Hippurites mutratus by Schlotheim 

(1820), but as I was unable to obtain the original reference my 

comparison is with Ryder’s specimens from the Wenlock of England. 
Most noteworthy in these is that septal dilation almost completely 
squeezes out the septocoels until the later stages of development, 
when the septa withdraw slightly from the axis. As a result, there 

apparently is no development of tabulae or vesicular dissepiments. 

These features have generally been considered characteristic of the 
genus. P. mitratus, then, does not have septocoels to the extent en- 

countered in my specimen, nor a comparable development of tabulae. 

It also lacks the thin, curving septa seen in later stages of the Brass- 

field specimen. 

Nonetheless, the similarities between my specimen and Ryder’s 

genus are unmistakable. The early stages are identical, with dilated 
septa filling the whole interior, and a prominent cardinal septum 
attaining the axis. The dark midlines of the septa are identical in 

the Brassfield and English specimens. Even the more open stages of 

the interior of P. mitratus are similar to mine, with the septa taper- 

ing axially. The mode of septal insertion is also identical. Finally, 
but probably least conclusive, the exterior of the English form is 

slightly striate longitudinally, with feeble annulations occasionally 

developed, as in my specimen. It is concluded that the Brassfield 
form is indeed congeneric with P. mitratus, though not conspecific. 
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Also from the Wenlock of England, Ryder described a new 

variety of this species, P. mitratus grandis, differing from more 

typical specimens of the species in attaining a much larger size. 

From the Wenlockian of Gotland, Ryder described the species 

Pycnactis rhizophylloides, apparently distinctive only in the flatten- 

ing of its convex (cardinal) side, somewhat in the manner of Rhizo- 

phyllum. The Brassfield specimen shows no such flattening, and in 

fact, is elliptical in all cross sections. 

Distribution. — Kentucky; mid-Llandovery (Brassfield Forma- 

tion). 

Brassfield occurrence. — Locality 48, southwest of Owingsville, 

central Kentucky. 

Genus SCHIZOPHAULACTIS, gen. nov. 

Cf. 1926. Phaulactis Ryder, p. 392. 

Type species.—Cyathophyllum densiseptatum Foerste (1906, 
pp. 314-315). 

Type locality and horizon. — mid-Llandovery; Noland Mem- 
ber of the Brassfield Formation, central Kentucky. 

Diagnosis. — As for species. 

Description. — As for species. 
Discussion. — Details of internal structure show that Schizo- 

phaulactis is closely allied with Phaulactis Ryder, the only signifi- 

cant difference between them being the mode of formation of new 

septa. In Schizophaulactis this appears to happen by the splitting of 
new septa from the proximal ends of extant septa (see Text-fig. 10), 

whereas in Phawlactis new septa arise through simple intercalation 

between the proximal ends of extant septa (e.g., Phaulactis cyatho- 

phylloides Ryder, 1926, the type species of Phaulactis, in Ryder’s 

peal wiiosyt 2) 
It is possible that what is taken as an unusual mode of septal 

origin in Schizophaulactis is really a form of septal contratingency. 
Contratingency can be of variable importance in the different spe- 
cies of a single genus (e.g., Paliphyllum Soshkina), so that Schizo- 

phaulactis may prove to be synonymous with Phaulactis Ryder. 
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Schizophaulactis densiseptatus (Foerste) Pl. 7, figs. 6, 7; Pl. 8, figs. 1-3; 
Pl. 26, figs. 9-13; Pl. 36, fig. 6 

1906. Cyathophyllum densiseptatum Foerste, pp. 314-315, pl. 6, figs. 2A-F. 
Cf. 1969. Streptelasma eccentricum Neuman, pp. 25-28, figs. 20A-F, 21A-H. 

Type material. — Foerste designated no type, but noted that 
the specimens he showed in his plate 6, figures 2A-C were “typical 

specimens”. With these three specimens he showed three more which 

he described as “possibly young specimens of the same species”. 

The latter three specimens most closely approximate my material. 

Foerste’s figured specimens have apparently been lost. Several speci- 

mens in the collection of the U.S. National Museum, however, ap- 

pear identical to mine, and as these museum specimens are labelled 

in what seems to be Foerste’s handwriting, the Brassfield material 

is identified with this species. A neotype, UCGM 41944, was selected 

from the specimens found during this study (PI. 8, fig. 3; Pl. 26, 

figs. 9-13). 

Type locality. — Locality 1, approximately 1/2 mile east of 

Panola, Kentucky, in the Waco bed of the Noland Member, Brass- 

field Formation (same locality and horizon as Foerste’s Pl. 6, fig. 
2B); a 

Number of specimens studied. — Forty-one, all collected in the 

field during this study. 

Diagnosis. — Solitary Rugosa in which septa form as pro- 
tuberances on the proximal ends of pre-existing septa where they 
join the theca, and split off from those septa toward the axial end; 
dissepimentarium present; in ephebic stage, proximal ends of septa 
thin, so that septa are thickest near axis; ontogenetically, septa thin 

first on counter side of corallite. 

Description. — This species includes ceratoid corals of varied 

form. Usually they strikingly resemble a canine tooth, curving 

through as much as 90° of arc in the cardinal-counter plane. This 
tooth-like aspect is emphasized in some specimens in which the 

cross section is elliptical, with greatest diameter in the plane of 
curvature, giving “edges” to the “tooth”. 

In a representative specimen, the diameter reaches 1.4 < 1.1 

cm at a level 2.5 cm above the base of the corallite (measured along 
the convex side). Beyond this level, the diameter increases very lit- 

tle, measuring 1.5 & 1.2 cm at 6 cm elevation. Other specimens, 

however, are less cylindrical (PI. 7, figs. 6, 7; Pl. 8, figs. 1, 2). One 
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such corallite reaches a diameter of 2.2 x 2.0 cm in 4 cm of length. 

The theca appears to be a septal stereozone, though it is dif- 
ficult to discern its structure due to the generally worn condition of 

the specimens. 

The corallites studied frequently showed proximal edges of the 
septa along their weathered sides, between which were series of 

much thinner vesicular dissepiments of the marginarium. These sep- 

tal edges are often paired, due to the mode of septal formation: 

splitting of a new septum from the proximal edge of an extant one, 

with gradual distal separation until there is no longer contact be- 

tween the two (Text-fig. 10). It is also possible to interpret this as 

contratingency of each septum in its early stage, with gradual 
elimination of its contratingency ontogenetically. 

In well preserved specimens there is a slight axial boss formed 
of loosely intertwining axial ends of the septa, with what appear 

to be incomplete tabulae among them. The proximal edges of the 
septa, showing their characteristic bifurcating pattern, rise to the 
edge of the calice, leaving a low area of calice floor midway between 

the theca and the axial boss. 

The cardinal septum is on the convex side of the corallite. The 

cardinal fossula is not especially prominent until the later stages, 

and is generally more evident in rapidly expanding individuals (PI. 
8, figs. 1, 2). In one specimen in which it is well-developed, the 

fossula contains three septa: the cardinal, which traverses the fos- 

sula below the level of the calice floor, and two other septa, one on 
either side of the cardinal, that fuse laterally to the cardinal side 

of their respective neighboring septa. 

In the neanic stage of ontogeny (PI. 26, fig. 13) the septa 
reach nearly to the axis, but usually leave a small open space in their 

midst, occasionally crossed by a single septum. As growth proceeds, 

the septa appear to withdraw from the axial area in a manner 
typical of streptelasmatids, leaving a greater proportion of the 
transverse aspect occupied by the open axis. This space is invested 

with a spongy structure formed by the thinned distal septal edges, 
occasionally uniting, with interspersed incomplete tabulae. Between 
the septa in the marginarium is a zone of vesicular dissepiments 
forming a dissepimentarium of rather narrow proportions. 
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During the neanic stage, as the corallite expanded regularly, 

the septa were broader than the septocoels. During the ephebic stage 

(Pl. 26, figs. 10-12; Text-fig. 10), however, as the septa begin with- 

drawing from the axial area, the septa on the counter side become 

thinner. The proximal portion of the septa on the cardinal side also 

thin from their proximal ends to about one-fourth the distance to 

the axis. This leaves a zone around the corallite of thin skeletal ele- 

ments, less resistant to weathering than the inner area of thicker 

septa (PI. 26, figs. 10, 11; Pl. 36, fig. 6), so that the distal end of 

the corallite is often rounded on its outer edges, and the calice area 

appears a bit narrower than the areas just below it. This pattern of 

peripheral thinning of the septa may be seen in other rugose genera 
(cf. Phaulactis, p. 507, fig. D, and Aulophyllum, p. 513, fig. G in Hill, 

1935; Bothrophyllum, p. F293 in Hill, 1956). 
The septa appear to begin as swellings on the proximal end of 

the cardinal side of an extant septum, and split away from that sep- 
tum in a proximal-to-distal direction, until the new septum 1s com- 

pletely free. The intermediate stages of septal development cause the 

extant septum to appear to bifurcate proximally. 

The pattern of septal insertion was observed in one specimen 

from which ten transverse sections were cut (Text-fig. 10). It was 

possible here to trace many of the septa of the later stages back to 
their origins in earlier stages. The lowest level studied was about 

0.7 cm above the base and contained 24 septa. The latest stage 
studied was about 2.5 to 3 cm higher and contained 34 septa. Septal 

insertion appears to occur in four positions: to either side of the 
cardinal septum, and at positions about 90°, 180° and 270° from 

this location. 

Text-figure 10.— Series of ten transverse sections, more or less equidis- 
tantly spaced, from a specimen (UCGM 41998) of Schizophaulactis densisepta- 
tus (Foerste) 1906 from locality 1, near Panola, Kentucky, in the top of the 
Waco bed, Noland Member, Brassfield Formation. All sections are mounted 
right-side up, with the convex side of the corallite toward the top of the 
figure. The sections are arranged in descending order, from A (highest in the 
corallite) down to J (lowest in the corallite). The septa have been numbered 
to show my interpretation of the pattern of insertion and development of the 
septa, and of other features of the internal structure. The numbers continue 
throughout the series of sections for the same septum. Septum number 1 appears 
to be the cardinal septum. Where a septum has first been fully inserted at a 
given level, its designating number is circled. 
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The presence of minor septa could not be clearly demonstrated. 
However, at a diameter of about 1.5 x 1.0 cm, probably well into 

the ephebic stage, the newly-formed septa seemed to remain short 

(about 1/5 to 1/6 the length of the extant septa), and occupied 

positions in the septocoels between the 34 pre-existing major septa. 

Unfortunately, the specimen was not long enough to show the 
further development of these possible minor septa. 

Discussion. — Foerste (1906) described this species from speci- 

mens found near Panola (locality 1) and Irvine (localities 53-53a) 

in central Kentucky, in the top of the Noland Member, Brassfield 

Formation. His specimens appear to consist entirely of the more 
rapidly expanding variety of the species. He described this form as 

attaining a length of 75 mm measured along the convex side, and a 

diameter of 30 mm. His specimens, as mine, were worn on the ex- 

terior surface, exposing the proximal septal edges and vesicular dis- 

sepiments in the septocoels. The calice is rather broad and shallow, 
8 to 9 mm deep in specimens 28 mm in diameter. What Foerste re- 

garded as full-grown specimens had about 90 septa (presumably of 
all orders), with only the “primary septa reaching the center where 

the ends are more or less twisted and slightly raised above the im- 

mediately surrounding part of the bottom of the calyx.” A somewhat 
inconspicuous cardinal fossula is located on the convex side of the 
corallite, containing one major and two “secondary” septa. The 

septocoels contain abundant dissepiments, curving upward and out- 
ward. The septa in cross section were described as varying “between 

slightly convex and V-shaped on the side facing the exterior of the 
corallum”. Presumably, Foerste was here referring to the bifurcative 

appearance produced in the process of forming new septa. His men- 
tion of major and minor septa is difficult to understand, unless he 

felt that one of each pair of septa in a bifurcation was a minor sep- 
tum. Foerste’s specimens are not definitive in this respect, but do ap- 
pear, in places, to show this “splitting” pattern. Specimens in the 
reference collections of the U.S. National Museum, identified by 

Foerste as C. denstseptatwm, clearly are of the same form as my 

specimens. The number of septa in my form is comparable to that 
reported by Foerste. One of my specimens, the widest of these col- 
lected in this study, with a calice 2 cm in diameter at a level 4 cm 

above the base, has 76 septa. There is little question that the 

material collected is identical to the species described by Foerste. 
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Neuman (1969, pp. 25-28) reported Streptelasma eccentricum, 

a form bearing certain similarities to the present species, from the 

Late Ordovician 5a beds at Hergy, in the Langesund-Skien area of 

Norway. The minor septa are more distinct than in my specimens, 

and they are contratingent to the cardinal side of the adjacent 
major septum. There is no evidence, however, that the septa form as 

swellings on the sides of extant septa, as they appear to do in the 
Brassfield form. The axis seems to be vesiculose, consisting of highly- 
contorted incomplete tabulae, as in my material. But the Norwegian 

specimens lack the dissepimentarium, the differential thinning of 
the septa, the periphery of thin skeletal elements, and the mode of 

septal formation characteristic of S. densiseptatus. Also, Neuman’s 

species has an eccentric axis, which mine lacks. Clearly these are 
distinct species, belonging to different genera, but sharing some 

superficial features. 

Distribution. — Kentucky, mid-Llandovery (Brassfield Forma- 

tion). 

Brassfield occurrence. — Locality 1 (near Panola), and locality 

53 (near Irvine), both in central Kentucky. Questionable occur- 

rence at locality 34 near Raywick, Kentucky (UCGM 42000). 

Family CYSTIPHYLLIDAE Milne-Edwards & Haime, 1850 

Rugosa with dissepimentarium; septa acanthine, trabeculae 

typically holacanthine, often extending onto the surfaces of the 
tabularium; tabulae typically display axial sag, even attaining in- 
versely-conical form; dissepiments usually smaller than tabellae of 

the tabularium. 

Genus CYSTIPHYLLUM Lonsdale, 1839 

1839. Cystiphyllum Lonsdale, p. 691. 
1851. Conophyllum Hall, p. 399. 

Type species. — (SD Milne-Edwards & Haime, 1850, p. Ixxii): 
Cystiphyllum siluriense Lonsdale (1839, partim, non pl. 16 bis, fig. 

2 

Type locality and horizon. — Middle Silurian of England; ac- 

cording to Lang, Smith, and Thomas (1940), Wenlock Limestone of 

Dudley, Worcestershire, England. 

Diagnosis. — Solitary and compound rugose corals, sometimes 

bearing basal talons; corallites cylindrical or ceratoid, not tetragonal; 
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septa consist of separate trabeculae, restricted to the thickness of 

one layer of dissepiments; tabellae of tabularium not readily dis- 

tinguishable from vesicles of dissepimentarium, so that these two 

zones appear continuous; calice inversely conical, without axial 

boss. 

Description. — Cystiphyllum includes solitary and compound 

rugose corals of cylindrical or ceratoid form, in which the interior is 

filled with vesicular dissepiments and tabellae, with understated 

septa. Most specimens, in fact, appear to contain nothing but dis- 

sepiments internally under superficial examination. The calice is fair- 
ly deep, and lacks an axial boss or structure. The tabularium and 

dissepimentarium are not markedly differentiated. 

The septa consist of rows of separate, trabecular elements 

radiating along the upper surfaces of the vesicular dissepiments and 

tabellae. These elements are short, and do not generally penetrate 

more than one layer of vesicles. 

Basal attachment structures may be present. 

Discussion. — Hall (1851), in a preliminary paper, described 

the genus Conophyllum, based upon his C. miagarense from the 

Silurian of New York State. In 1852 (pp. 114-115) he repeated his 
description of the genus, and gave his first description and figures 
for the type species. Apparently based on observations of weathered 

specimens, Hall interpreted the internal structure of the corals as a 

“cone-in-cone” of successive transverse “septa” (tabulae). His fig- 

ures, however, suggest the presence of vesicular dissepiments in the 
peripheral zone, an interpretation more acceptable after the examina- 
tion of weathered specimens of Cystiphyllum. While Hall recognized 

the similarity between Cystiphyllum and his genus, as indicated in 

both his 1851 and 1852 descriptions, he nonetheless considered them 

separate entities. 

Today, Cystiphyllum and Conophyllum are generally regarded 

as synonymous, with priority belonging to the former. The evidence 
appears to support this view. 

Cystiphyllum spinulosum Foerste 

1906. Cystiphyllum spinulosum Foerste, pp. 321-322, pl. 5, figs. 1A-K. 

Type material. — Location of Foerste’s specimens is unknown. 
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Type locality and horizon. — Foerste’s figured specimens are 
from two localities in central Kentucky: along the road north of 

Estill Springs, north of Irvine, Ky. (equivalent of my localities 53- 

53a), and half a mile east of Waco, where the road to Cobb Ferry 

turns off from the pike to Irvine; Waco bed, Noland Member, Brass- 

field Formation. 

Number of specimens studied. — None found in field. Analysis 

based entirely on Foerste’s description and figures. 

Description. — Foerste’s description follows: 

Corallum simple; moderately curved or nearly straight. Length of speci- 
mens found so far less than 50 millimeters. Exterior of corallum covered by an 
epitheca which is marked by longitudinal grooves, dividing the surface into 
low, narrow linear ridges as in species having conspicuous septa; septa, how- 
ever, obsolete. Of these longitudinal ridges, about six occur in a width of 5 
millimeters. Exterior also with fine transverse, radiating striae. Epitheca fre- 
quently absent, owing to weathering. In that case the vesicular structure is 
well exposed. Blister-like cavities, large and conspicuous, frequently 5 milli- 
meters long and of equal or even greater width. The plates forming this vesi- 
culose structure are convex above but concave as seen on the side of weathered 
surfaces of the coralla, since they curve upward and outward. The concave 
surface of these plates is marked by low longitudinal striations which cor- 
respond in frequency to the septal striae on the exterior of the corallum. Calyx 
only partially exposed in the larger specimens at hand, apparently of moderate 
depth; formed by the convex sides of the uppermost layer of plates. In most 
specimens the convex side of these plates as exposed in the calyx is covered with 
coarse granules interspersed with smaller granules; these may take the place 
of the obsolete septa; in a few specimens they are arranged in approximately 
radiate lines; in others this arrangement can not be readily detected. While the 
usual appearance of these markings on the upper side of the plates is that of 
coarse granules, on well-preserved specimens they frequently are detected as 
short spines fully a millimeter in length. These spines have been seen in so 
many specimens that it is evident either that the coarse granules of weathered 
specimens represent the bases of the weathered spines, or that both spines and 
coarse granules occur in this species. 

This species may be distinguished by the coarsely vesicular structure, the 
septal striations on the lower side of the plates, and the coarse granules and 
short spines on the upper side. 

Discussion. — The information and figures provided by Foerste 

are sufficient only to determine that his specimens belong to the 
‘genus C'ystiphyllum Lonsdale. The characters he pointed out as 

distinctive (coarsely vesicular structure, septal striations, coarse 

granules, and spines) are found in most species of Cystiphyllum. If 

additional material can be found at the Brassfield localities from 

which Foerste obtained his specimen, detailed study of the coral- 

lites should help determine their relationships on the specific level. 

For now, it is safe only to say that Cystiphyllum does occur in the 

Brassfield. 
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Distribution. — Kentucky, mid-Llandovery (Brassfield Forma- 

tion). 

Brassfield occurrence. — Foerste’s figured specimens are from 
near Waco, Kentucky, and from near Irvine, Kentucky (the equiva- 

lent of localities 53-53a of this study). He also reported this species 
from near Panola, Kentucky (the equivalent of my locality 1). In 

all cases, the specimens are from the Waco bed, Noland Member of 

the Brassfield Formation. 

TABULATA 

Family FAVOSITIDAE Dana, 1846 

(Nom. transl. Milne-Edwards & Haime, 1850 [ex Favositinae Dana, 1846]). 

Tabulate corals with massive cerioid coralla, hemispherical to 

ramose, consisting of narrow, prismatic corallites; corallite walls 

perforate on wall faces, in corners, or in both positions; when present, 

longitudinal elements consist of spines or tubercles; squamulae may 
be present, not necessarily aligned longitudinally; tabulae mostly 
complete, with incomplete tabulae only occasionally present; inter- 

corallite walls with distinct midline. 

Genus FAVOSITES Lamarck, 1816 

1816. Favosites Lamarck, p. 204 (non Nicholson, 1874, p. 253). 
? 1851. Astrocerium Hall, p. 399 (nom. nud. — No described species in- 

cluded). 
1852. Astrocerium Hall, p. 120. 

Cf. 1906. Boreaster Lambe, p. 323. 
? 1914. Parallelopora Holtedahl, p. 13 (mon Bargatsky, 1881). 
? 1918. Actinopora Vinassa de Regny, pp. 98-99. 
? 1930. Parafavosites Orlov, p. 122. 
? 1934. Paralleloporella Strand, p. 271 (fro Parallelpora Holtedahl, 1914, 

p. 13; mon Bargatzky, 1881). 
1934. Sapporipora Ozaki, p. 74 (in Shimizu, Ozaki, & Obata). 
1936. Eufavosites Rukhin, p. 96. 

? 1937. Asteriophyllum Porfiriev, pp. 30, 33. 

Type species.— (SD Milne-Edwards & Haime, 1850, p. Ix): 
Favosites gothlandicus Lamarck, 1816, p. 205. 

Type locality and horizon. — Silurian of Gotland. 

Diagnosis. —Corallum massive, with cerioid arrangement of 
corallites, producing a “honey-comb” appearance; dark midline in 

walls separates contiguous corallites; tabulae generally complete; 

septal spines vary in development, but never form lamellar septa; 

mural pores located only on faces of corallite walls. 
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Description. — This genus consists of coralla with simple tubes 

joined laterally, sharing common walls which are split visually by a 

midline. The tubes are traversed by tabulae which are mostly com- 

plete, and their wall faces are pierced by one to three longitudinal 

rows of mural pores. 

The walls bear (to varying degrees) longitudinal rows of septal 
spines, which are never fused into continuous laminae. These spines 

can be short or nearly absent, or they can be quite long, rectilinear, 

or even curved (e.g., /’. hisingert, which see). Corallite diameter may 

be fairly uniform or show great variation even in a small area of the 

surface (e.g., F. discoideus, q.v.). Also, it may vary over “fields”, 

with areas of narrow corallites grading peripherally into areas of 

broader ones (e.g., F. Masingert). 

Discussion. — Favosites is probably one of the most problematic 

coral genera, species descriptions suggesting that variation within 
this group is poorly understood. Additionally, the taxonomy of 
Favosites presents a difficulty shared by other tabulate groups: that 
the hard parts may inadequately reflect the specific variations of the 

soft parts. 
Sutton (1966) tried to gauge the value of some traditional 

Favosites and Paleofavosites taxobases. In Favosites gothlandicus 

Lamarck he found that abundance of spines and thickness of coral- 

lite walls showed marked variation, even within individual coralla. 

Abundant spines and thick walls are distributed rhythmically, cor- 

responding to concentric (seasonal?) bands of closely-spaced tabu- 
lae. These characters, then, are of inadequate diagnostic use, at 
least in F. gothlandicus. Of greater value for this purpose, Sutton 

determined, is the average diameter of the adult corallites (defined 

by Sutton (text-fig. 1) as the average between the shortest wall-to- 
wall diameter, and the longest corner-to-corner diameter within a 

corallite). Sutton (p. 257) felt that “the one hundred largest coral- 

lites, in transverse sections which contained upwards of one thousand 

corallites, could certainly be considered as adult”. He found this 

average diameter to be fairly consistent within coralla that varied 
in other characters. This character also proved remarkably con- 

sistent between different coralla, whether from the same, or from 

different horizons of the Wenlock Limestone. Results of this study 

support Sutton’s view of the value of corallite diameter as a taxo- 
basis in Favosites. 

| 
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The generic name Favosites was first used by Lamarck in 1816 

(p. 204), with a description that is brief, but in accord with the mod- 

ern concept of this genus. No mention, however, was made of mural 

pores, an important feature of the corallum. Lamarck described two 

species, F. alveolata and F. gothlandica. Milne-Edwards and Haime 

(1850) designated the latter as type species, and Jones (1936, p. 8) 

chose a neotype for this species. 

Calamopora Goldfuss (1829) has traditionally been regarded as 

a junior synonym of Favosites Lamarck, but Oekentorp (1971; see 

discussion under Paleofavosites) has shown that Goldfuss’ genus 

has a type species which belongs to Paleofavosites Twenhofel 
(1914). This automatically transfers Calamopora to synonymy with 
Paleofavosites. Oekentorp’s (1971) applications to the International 

Commission on Zoological Nomenclature for suppression of Calamo- 

pora Goldfuss in favor of Paleofavosites Twenhofel (via the plenary 
powers) was successful (see discussion under Paleofavosites ). 

In 1852 (and 1851 as a nomen nudum), Hall introduced Astro- 

cerium, a tabulate coral genus of the New York Silurian similar to 

Favosites, but containing long, thin spines, distally inclined upward. 

He included four species in this genus (1851, 1852), and examina- 

tion of some of his type material at the American Museum of 

Natural History (see Pl. 29, figs. 1, 2, and discussion under Favo- 

sites hisingert) suggests they may be conspecific. The relatively nar- 

row corallite diameter, wide mural pores (on the wall faces) and 

elongate, upwardly pointing septal spines appear to be an inadequate 
taxobasis on the generic level. Hall’s original species, and subse- 

quently described “species” appear to intergrade in morphology to 
some degree, and more work is needed to determine if they really 
are separate species. If they are, they have more in common with one 

another than with any other species of Favosites, thus constituting 
a morphologic cluster of coral species that could reasonably be the 
basis of a separate genus. If, however, they intergrade with one 

another to the extent of likely constituting a single species, it is 
questionable if that species would differ sufficiently from the other 

Favosites species to justify a separate genus. 
Lambe (1906) introduced the genus Boreaster, based upon ma- 

terial collected by A. P. Low in Arctic Canada in 1904 during a 

Canadian Dominion Expedition. Both Hill and Stumm (1956, p. 

F463), and Lang, Smith, and Thomas (1940, p. 28) attributed a 
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Silurian age to the material on which Lambe based his new species, 
B. lowt, the type species of this genus. Lambe noted that the coral- 

lum is generally similar to that of Favosites, except that it possesses 
lamellar septa of two orders. He showed mural pores on the walls 

on either side of the midpoint of each wall. Flat tabulae are also 

present. The nature of the septa seems to preclude the inclusion of 

this form in Favosites Lamarck, though the similarities are clear. In 

addition, the two orders of septa, if present, are unusual in tabulate 

corals. 

Actinopora Vinassa de Regny (1918) is based upon Devonian 

coral species in which the point of juwhcture between several coral- 

lites takes the form of a “cross” or a five-rayed “star”, which ap- 

parently is a slightly thickened area. The rays can extend for over 

one-third the width of a wall. The three species on which Vinassa de 

Regny based this genus (one from Central Asia, and two from the 

Carnic Alps on the northeastern border of Italy) agree with Favo- 

sites in all other respects. Another generic name was erected by 

Porfiriev (1937) (see below) for Russian favositids with this same 

peculiarity. The validity of a separate generic designation in the case 

of the Italian material will have to await further study. 

From the Upper Silurian of Fergana (in Turkestan), Orlov 

(1930) described Parafavosites, a tabulate coral form which differed 

from Favosites by the presence of narrow tubes, which lack tabulae 

and spines, in the corallite walls at the junctures of 3 or more coral- 

lites. Opinions differ as to the status of this genus. Bassler (1944) 

and Hill and Stumm (1956) considered it valid, while Sokolov 

(1962) regarded it as a junior synonym of Favosites. It is possible 
that the small tubes represent parasites infesting the coral, but 

pending further study, the status of Parafavosites Orlov remains 

uncertain. 

In 1914, Holtedahl had proposed the name Parallelopora for 
specimens with the same features as Parafavosites, from the Silurian 

of Ellesmereland, Arctic Canada. Strand (1934) noted that this 

name was preoccupied, and modified it to Paralleloporella. Bassler 
(1944) provided a discussion of this genus, which he considered a 

junior synonym of Parafavosites. 

Ozaki (1934, in Shimizu, Ozaki, & Obata) introduced the name 

Sapporipora for a Favosites-like form from the Silurian of north- 

western Korea, characterized by rather narrow corallites (about 0.5 
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to 0.7 mm), wide pores (about one-third the width of the wall) oc- 

curring mostly in a single row on the wall face, and the appearance 

of new corallites usually at the junction of four pre-existent coral- 
lites. None of these features would prevent inclusion of this form in 

Favosites Lamatck. 

In his report on favositids from the Lower Devonian of Trans- 

baykal (U.S.S.R.), Rukhin (1936) used the term Eufavosites as a 

subgeneric designation, apparently to denote those Favosites species 

which are close in form to Lamarck’s original concept (as he applied 
the name to F. gothlandicus, the type species). 

Porfiriey (1937) described Asteriophyllum, based on a new 

species from the Devonian rocks of the eastern slope of the Ural 

Mountains, U.S.S.R. It is characterized by the thickening of the 

juncture of three or four corallites, with a dark Y- or K-shaped figure 
appearing in the mass of calcareous deposits, as seen in transverse 
section (cf. Actinopora, discussed above in this section). As figured 

and described by Porfiriev, these dark “characters” do not neces- 

sarily have their lines coincident with the orientations of the mid- 

lines of the corallite walls, and so, are not necessarily thickened por- 

tions of the midline of the wall. As with Parafavosites cited above, 

the status of this genus with respect to Favosites remains uncertain. 
It possibly is a case of parasitically induced thickening of the walls, 

though it might also represent a meaningful generic taxobasis. 

Favosites favosus (Goldfuss) Pl. 8, figs. 4-6, 9; Pl. 27, figs. 1-4; 
Pl. 42, figs. 3, 4 

1826. Calamopora favosa Goldfuss, pp. 77-78, pl. 26, figs. 2a-c. 
Non 1852. Favosites favosa? (Goldfuss), Hall, p. 126, pl. 34A, figs. 5a-g. 

? 1875. Favosites favosa (Goldfuss), Nicholson, p. 229. 
1876. Favosites favosus (Goldfuss), Rominger, pp. 21-22 (partim), pl. 4, 

figs. 3, 4 (figs. 1, 2 are questionable, as is pl. 5, fig. 2). 
1887. Favosites favosus (Goldfuss), Davis, pl. 8, fig. 1 (mon fig. 2). 

Non 1890. Favosites favosus (Goldfuss), Foerste, p. 333. 
? 1919. Favosites favosus (Goldfuss), Williams, pl. 18, fig. 1. 
? 1925. Favosites favosus (Goldfuss), Hume, pl. 9, fig. 1. 

Non 1926. Favosites cf. favosus (Goldfuss), Wilson, p. 16, pl. 3, fig. 7. 
? 1928. Favosites favosus (Goldfuss), Twenhofel, p. 127 (partim). 

Cf. 1936. Angopora hisingeri Jones, pp. 18-19, pl. 2, figs. 4-7; pl. 3, figs. 1, 2. 
Non 1937. Favosites cf. F. favosus (Goldfuss), Teichert, pp. 129-130, pl. 6, 

iey 5S, OS polb 7h alee 7 
1937. Favosites favosus (Goldfuss), Teichert, p. 130, pl. 7, fig. 1 (re- 

description of the holotype). 
? 1939. Favosites favosus (Goldfuss), Shrock & Twenhofel, pp. 254-255, pl. 

28, figs. 3, 4. 
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1962a. Favosites favosus (Goldfuss), Norford, pl. 9, fig. 13. 
1962b. Favosites favosus (Goldfuss), Norford, p. 28, pl. 5, figs. 6, 7, 11. 
1964. Favosites favosus (Goldfuss), Stumm, pp. 62-63, pl. 68, fig. 4. 

? 1965. Favosites crassimuralis Poltavtseva, p. 47, pl. 11, figs. 1, 2 (non 
Zhizhina, 1957, in Zhizhina & Smirnova). 

? 1966. Favosites favosus (Goldfuss), Bolton, pl. 6, fig. 12. 
1966. Favosites favosus (Goldfuss), Bolton, pl. 8, figs. 1, 5. 

? 1968. Favosites favosus (Goldfuss), Bolton, pl. 13, figs. 19. 

Type material. — The holotype is a silicified specimen in the 

collection of the Geological and Paleontological Institute at the 
University of Bonn, Germany, designated as the original of Gold- 

fuss’ plate 26, figure 2. It was refigured and redescribed by Teichert 
(1937, p. 130, pl. 7, fig. 1), and is also treated in the present work 

(PbS, fies. 4-69 .Pli2 7 figss ds 2 3Pl: SO hiss34 

Type locality and horizon. — From the Silurian strata of Drum- 

mond Island, in Lake Huron. 

Number of specimens examined. — Four collected in the field, 

plus the holotype. 

Diagnosis. — Favosites with distinctly convex tabulae; spines 

abundant on corallite walls and on surfaces of tabulae; mural pores 

seem to occur in two rows on the wall faces; in many (but not all) 

cases, edges of tabulae are fluted by a series of marginal fossulae; 

corallite diameter apparently variable between coralla, ranging from 

2 mm (and possibly as low as 1 mm) up to about 5 mm. 

Description. — The coralla from the Brassfield appear to have 

had convex upper surfaces, and to have grown in a centrifugally 

radial manner. The base of one corallum shows periodic annulations, 

doubtless reflecting periodicity of tabular spacing. If a holotheca was 

originally present, it has not been preserved. The best preserved 
specimen (UCGM 41957) was originally about 2.5 cm thick and 11 
cm in maximum width. 

The corallites range in diameter from about 2.0 to 2.5 mm, 

measured from the midline of the wall. They are mostly six-sided, 

but other forms can be seen. The walls in some areas of each of the 

coralla appear thickened (up to 0.8 mm across), but this has proven 

to be due to lateral fusion (presumably secondary) of the rather 

abundant, thick septal spines. These spines (Pl. 27, fig. 3) are 

spaced about four per millimeter vertically, and lie both normal to 
the walls, and projecting upward axially. The walls themselves may 
be fairly thick, as much as 0.3 mm. 
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The most striking feature of this form is the strong upward 

convexity of the tabulae, in many cases with the vertical relief 

equaling the distance across the base of the tabula. They are fairly 

close-spaced, usually 1.6 to 2.0 per millimeter, though they may be as 

sparse as one per millimeter, or so close as to produce incomplete 

tabulae. The upper surfaces of the tabulae contain spines with axes 

normal to the tabulae surface (PI. 27, fig. 3; represented as dots in 

the corallite lumens in fig. 4). It is unclear if there is an orderly ar- 
rangement to these tabular spines, but in at least one case, they seem 

to describe part of a circle concentric with the walls of the corallite. 

Possible mural pores were observed in thin-section. They occur 

on the wall faces, rather than in the corners, but the number of rows 

is unclear. In some cases, the gaps in the walls are wide (0.6 mm) 

and centered on the wall face, suggesting uniseriality. In others, 

they are narrower and off-center, as though part of a biserial, or even 

triserial arrangement of pores. In some specimens the wall bordering 

the pore appears thickened, but the preservation of my specimens 

is too poor to allow confident interpretation of the fine skeletal 

structure. 

It was not possible to establish the presence of peripheral fos- 

sulae in the tabulae of the Brassfield specimens, possibly due to 
recrystallization. Examination of a specimen identified as Favosites 

favosus (OSU No. 16199: from the Middle Silurian exposed at 

Monticello, Iowa; in nearly every way identical to the holotype) indi- 

cates that these fossulae vary in their development, and are not 

present in every corallite of a colony. A search through the literature 
indicates this form is quite distinctive, and the Brassfield specimens 

agree so well with the holotype that it seems reasonable to assign 
them to Goldfuss’ species. Nonetheless, the variations in corallite 

diameter in different coralla may eventually justify splitting F. 
favosus into two or more species. 

Discussion. — The holotype of Calamopora favosa Goldfuss is 

apparently the remnant of a broadly convex colony. What remains 
is about two-thirds of the specimen figured by Goldfuss. It measures 

slightly less than 3 cm in maximum thickness, with a maximum 
width of 7 cm. Probably, its original diameter was at least 10 cm. 

The corallites are 3 to 4 mm in diameter, most falling midway be- 

tween these extremes. Their walls are not very thick, about 0.2 mm 
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across, and they are generously furnished with spines, some of which 

project upward axially (though Teichert, 1937 reported an absence 
of septal spines). The tabulae are distinctly convex upward, their 

relief commonly up to one-third their diameter. In rare instances 
the periphery of the tabulae may be convex, while the center is de- 

pressed and sharply concave, resulting in a cone or bulb on the 
underside of the tabula (PI. 8, figs. 4, 9). This appears to be the 

feature seen on a number of spots in Goldfuss’ figure 2a, and it is 

thus likely that this figure shows the specimen upside-down. It is 

clearly also the feature seen on the tabulae in his figure 2b, and here 

the view is described as basal. Nonetheless, this axial depression of 

the tabulae appears exceptional and nearly all tabulae have smooth, 
convex upper surfaces. The upper surfaces of the tabulae, and the 

walls are invested with spines, though these are not visible in all 

cases. In a few corallites, seen from above, the periphery of the 

tabula are downflexed into about 12 marginal fossulae. The tabulae 

are generally spaced vertically 1.0 to 1.5 per millimeter. Their spacing 
seems to vary rhythmically, but not enough material is available to 

be certain. Mural pores are present, but it is not possible to add to 

Teichert’s statement that they do not seem to be located in the 

corners. Goldfuss (fig. 2c) showed them arranged biserially on the 

wall faces, and other specimens apparently belonging to this species 

bear this out. 

Hall’s (1852) Favosites favosa? (sic), from the “Niagaran” 

(probably meaning fossiliferous Silurian) at Milwaukee, Wisconsin, 
clearly does not belong to F. favosus (Goldfuss). The tabulae are 

horizontal, with no evidence of spines either on their surfaces or on 

the walls. There is no indication of marginal fossulae on the tabulae, 

nor are mural pores mentioned. Hall stated that he chose to refer 

his specimens to Goldfuss’ species because they came from a locality 
close to, and an age approximating that of the latter’s fossils. 

Nicholson (1875) reported a species from the “Niagara Forma- 

tion” (probably Brassfield or Dayton Formation) at Dayton, Ohio 

whose characters generally match those of Favosites favosus: coral- 

lite diameter is 2.1 to 4.2 mm (“one to two lines”); tabulae spaced 

1.5 per millimeter, “usually more or less conspicuously curved, with 

their convexities directed upwards”; mural pores are biserially ar- 

ranged on the wall faces; septal spines are present. There is no men- 
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tion of marginal fossulae, or of spines on the tabulae. Though his 
description parallels well the features of this species, necessary 
information is lacking, and so Nicholson’s material can only be 

questionably considered conspecific with Favosites favosus. 

Rominger (1876) described several specimens under the name 
Favosites favosus. Two of these (pl. 4, figs. 3, 4) are certainly con- 
specific with Goldfuss’ species. They are from Drummond Island, 
Lake Huron (the type locality of the species), and probably are 
from the Manistique Group (Late Llandovery to Middle Wenlock). 

The corallite diameters are, in one case about 2 to 4 mm, and in the 

other, about 3 to 5. The tabulae are convex and spinose, and have 

distinct marginal fossulae. The walls bear septal spines. 

Rominger figured three other specimens from the same locality 
(pl. 4, figs. 1, 2; pl. 5, fig. 2), all of which have tabulae with marginal 

fossulae. In these cases, however, the tabulae are not distinctly con- 

vex, and there is no mention of spines on the tabulae. These show a 

variation of corallite diameter (between colonies) ranging from 2 to 

6 mm. If these are to be included in Favosites favosus, despite their 

more-or-less flat tabulae, it must be assumed that the species has an 

enormous variability in corallite diameter, tabular topography, and 

fossular development, so much that its limits are difficult to set. 

Rominger recognized the possibility of such variation, and made the 

purely functional observation that 

. on careful examination of large collections of these forms, we find them all 
so much linked together by intermediate gradations that no line can be drawn 
between one and another. 

Davis (1887) figured two specimens which he attributed to 

Favosites favosus. His plate 8, figure 2 is a lateral view, and shows 

horizontal tabulae. Stumm (1964) figured the specimen of Davis’ 

figure 1 (USNM 52654), which has corallites 4 to 5 mm in diameter, 

convex, fossulated tabulae, and apparently biserial mural pores. 

Stumm noted that the tabulae are elevated above and depressed 

between the mural pores. The lack of mention of spines on the tabu- 

lae might be due to poor preservation, but it seems quite likely 
that this specimen belongs to F. favosus. Davis had recorded the 

locality as the Niagaran ferruginous clay near Louisville, Kentucky, 

but Stumm questioned this, noting that the lithology is very similar 
to that of the Manistique Dolomite of Michigan (Late Llandovery 
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to Early Wenlock). This possibility seems greater, since Davis 

mentioned that the specimen had been collected by Nettelroth, 

rather than himself. Stumm also disagreed with the identification of 

the specimen in figure 2, and called it Emmonsia tuberosa Rominger. 

Foerste (1890) mentioned specimens that he attributed to 

Favosites favosus, found at Collinsville, Alabama, and at Fair Haven, 

Ohio. In the case of the Alabama specimens, not enough informa- 
tion is given to allow identification in the absence of an illustration. 

In the case of the Ohio specimens, the information is again too mea- 

ger, but the mention of horizontal tabulae makes it unlikely that 
these specimens are Favosites favosus. 

Williams (1919) figured a specimen identified as F. favosus 

with large corallites (about 4 to 6 mm across) and fossulate tabulae 

from Fossil Hill, Manitoulin Island (probably the Fossil Hill Forma- 

tion, equivalent in age to the Manistique Group of northern Michi- 

gan). It is quite possible that the identification is correct, but this 
must rerhain in question until the specimen (GSC 5118) is examined. 

The identification of Hume’s (1925) specimen from the “Lock- 

port formation” of the Lake Timiskaming region of Canada must 
also remain questionable. Most of the corallites are about 3.5 mm 
in diameter, and some appear to have fossulate tabulae, but without 

more information, the identification as Favosites favosus cannot con- 

fidently be accepted. Teichert (1937, p. 130) examined the holotype 

of Calamopora favosa Goldfuss, and saw good agreement between 

it and Hume’s figure, but there is no indication that he had examined 

Hume’s specimen. 

Wilson’s (1926) specimen from the Late Ordovician of British 

Columbia is almost certainly not F. favosus. Little information is 

given in the description and figure, and nothing is told of the tabu- 

lae. The great variation in corallite size (0.5 to 1.5 mm) in a small 

area (about 1 square centimeter) make conspecificity with the 

present species highly doubtful. 
Twenhofel (1928) reported F. favosus from the Gun River, 

Jupiter and Chicotte Formations (Middle Llandovery to Early Wen- 
lock) of Anticosti Island. He apparently gave a composite descrip- 
tion, noting corallite diameters of 4 to 5 mm, with septal spines 

present. Marginal fossulae of the tabulae are variably developed, 
distinct in some, hardly visible in others. Mural pores are usually 
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arranged biserially. The tabulae may be convex, flat, or concave. 

The information, though sparse, generally agrees with my concept 
of this species. The mention of concave and flat tabulae, however, 

leaves the identification open to question, especially in the absence 
of a figure. Further, Twenhofel did not mention in which of the 
above three formations the tabulae are flat or concave, so that while 

F. favosus probably does occur on Anticosti Island, it is not possible 

at this time to determine its horizon. 

Jones (1936) described a new genus and species, Angopora 

hisingert, from the “Ovre Visby Margelsten at Hogklint, south of 
Visby, Gotland” (probably the Hégklint beds of early Wenlock age). 

The holotype has mostly hexagonal corallites that attain a fairly 
uniform diameter of about 1 mm and have moderately thick walls. 

Characteristic of this species are short lamellar septa which do not 

necessarily persist through the length of a corallite, and whose axial 

edges break up into long spines that sometimes reach more than 

halfway to the axis. The mural pores are biserially arranged, generally 

located near the corners of the corallite. Jones figured several speci- 

mens from England and Gotland, one of which (pl. 2, fig. 7) has 

convex tabulae, with a hint of the presence of spines on their upper 
surfaces. Except for the discontinuity of the septa, their partly lam- 
ellar nature, and the smaller size of the corallites, it is similar to the 

Brassfield form. But these differences seem important enough 
to warrant regarding Jones’ specimens as similar to, but not identi- 

cal to mine. Jones’ European material is more similar to a Kazakh- 

stan form which was described by Poltavtseva (1965), discussed 

below. 

Teichert’s (1937) Favosites cf. F. favosus from the Silurian of 

the Brodeur Peninsula on Baffin Island, Canadian Arctic, is clearly 
not referable to F. favosus (Goldfuss). The corallite diameter is 

about 2.8 mm (some smaller), but the tabulae are much more 

closely spaced (2.2 per millimeter) than has been reported in F. 
favosus (Goldfuss). Further, the tabulae are dominantly horizontal. 

There is no mention of marginal fossulae on their surfaces. Spines 
are apparently not well-developed on the walls (Teichert reports 
no spines present) and the tabulae seem to be free of spines. While 
this specimen does not seem referable to F. favosus, it is probably 
referable to another Brassfield form, Favosites sp. A (which see). 
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Shrock and Twenhofel’s (1939) specimen from the Pike Arm 

Formation of northern Newfoundland (belonging to a group of 

sediments ranging in age from Llandovery to Middle Ludlow), 
superficially appears not to be conspecific with F. favosus. Its coral- 
lites are 4 to 6 mm in diameter and have generally horizontal tabu- 

lae spaced 1 to 2 per millimeter. Spines are well-developed on the 

wall, but there is no mention of them on the tabulae. The flatness 

of the tabulae and absence of tabular spines make it difficult to 

equate this specimen with the species described by Goldfuss, but 
mention is made of “peripheral pits” in the tabulae where they join 

the wall. It thus seems best to leave the identification open to 

question. 
Norford (1962a, 1962b) figured and described apparent Favo- 

sites favosus from the Sandpile Group (considered by Norford on 

faunal evidence to be Late Early, or Early Middle Silurian) of 
northern British Columbia. The specimen figured in Norford’s 

1962a paper was shown only in surface view, but apparently has 

convex tabulae with marginal fossulae. In his other paper (1962b), 

Norford refigured this specimen (fig. 6) and showed a transverse 

and longitudinal section of a second specimen clearly displaying 

convex tabulae. The corallites were described as 4 to 5 mm in 

diameter, with circular mural pores arranged biserally for the most 
part, numerous septal spines spaced about 5 per millimeter longi- 
tudinally, and tabulae (some flat) about 1 mm apart. No mention 

was made of spines on the tabulae. 

Perhaps the most interesting occurrence of a specimen possibly 
belonging to this species is that of Favosttes crassimuralis Poltav- 

tseva (a junior homonym of a species described by Zhizhina in 

Zhizhina & Smirnova, 1957), reported in 1965 from the Wenlock of 

Kazakhstan. The corallites are five- and six-sided, with diameters 

of 0.8 to 1.0 mm. Rare four-sided corallites occur as well. The walls 

are 0.2 mm thick, with a well-defined midline. The tabulae are con- 

vex in the figure, though Poltavtseva reported them to be horizontal 

or weakly sagging (perhaps axially, as seen in Goldfuss’ specimen? ), 

and are spaced from one to five, but usually three per millimeter. 

Though it is not mentioned in the text, spines appear to occur on 
the surfaces of the tabulae. The mural pores are 0.16 mm in diameter, 
arranged biserially. The acanthine septa consist of long (0.3 to 0.4 



BRASSFIELD CoraLs: LAuUB 233 

mm), thick spines pointing upward axially. There is no mention of 

marginal fossulae in the tabulae. For this reason and because of the 

unusually small diameter of the corallites, the identification of F. 

crassimuralis Poltavtseva with F. favosus Goldfuss’ must remain 

tentative and questionable. In all other respects however, they are 

alike. There is even closer agreement with the Brassfield specimens, 

whose diameter of 2 mm is closer to the 1 mm of the Kazakhstan 

specimens, and in which the presence of fossulae has also not been 
demonstrated. It may be said that Favosites crassimuralis is more 

similar to F. favosus and to the Brassfield form, than to any other 

described species. If it does belong to Goldfuss’ species, it is the only 

reported occurrence of F. favosus outside of North America. 

Favosites crassimuralis is quite similar to Angopora hisingert 

Jones (discussed above). The corallite diameter, mural pore distri- 

bution, and prominence of spines are all similar, and one of Jones’ 

figures shows convex tabulae. No indication is given by Poltavtseva 
that the septa of her species are comparable with those of Jones’ 

specimens, so that the relationship between them must await direct 
comparison of the specimens. 

Bolton (1966, 1968) figured specimens of what appears to be 

Favosites favosus from the Fossil Hill Formation (Middle Llan- 

dovery to Middle Wenlock) of Manitoulin Island. In all cases the 

marginal fossulae can be seen, and in plate 8, fig. 1 (1966), where 

the view is lateral, the mural pores appear to be biserially distributed 

on the wall faces. The tabulae are convex. Corallite diameter ranges 

from about 4 to 7 mm. 

Distribution. — Drummond Island (Lake Huron), Late Llan- 

dovery or Early or Middle Wenlock; Anticosti Island, within the 

range of Middle Llandovery to Early Wenlock; Manitoulin Island 

(Lake Huron), within the range of Middle Llandovery to Middle 

Wenlock; northern British Columbia, Late Llandovery or Early 
Wenlock; Ohio and Kentucky, mid-Llandovery (Brassfield Forma- 

tion); Iowa, Middle Silurian (based upon OSU 16199 from Monti- 

cello, agreeing closely with the holotype). 

Questionable occurrences include Lake Timiskaming (eastern 

Canada), Wenlock; northern Newfoundland, Silurian; Louisville, 

Kentucky, Late Wenlock or Early Ludlow (if Davis’ locality data 
is correct); Kazakhstan, Wenlock. 
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Brassfield occurrence. — Localities 1 (near Panola), 46 (near 

College Hill) and 53a (near Irvine), all in central Kentucky, in the 

top of the Noland Member; and locality 13 (Todd Fork, near 

Wilmington, Ohio) in the top portion of the Brassfield Formation. 

Favosites hisingeri Milne-Edwards & Haime PI. 8, fig. 8; Pl. 28, figs. 1, 2; 
Pl. 29! figs. 1, 2; Pl. 37, figs. 5, 6; Pl. 395 t1g44 

1843. Porites — ? Hall, pp. 86, 91, pl. 22, figs. 3, 4. 
1851. Favosites hisingeri Milne-Edwards & Haime, p. 240, pl. 17, figs. 2, 

Za, 2b: 
1851. Astrocerium venustum Hall, p. 400 (nomen nudum). 
1851. Astrocerium parasiticum Hall, p. 400 (nomen nudum) 
1851. Astrocerium pyriforme Hall, p. 400 (nomen nudum). 
1852. Astrocerium venustum Hall, p. 120, pl. 34, figs. 1a-i. 

? 1852. Astrocerium parasiticum Hall, p. 122, pl. 34, figs. 2a-i. 
? 1852. Astrocerium pyriforme Hall, p. 123, pl. 34a, figs. la-e. 

1854. Favosites hisingert Milne-Edwards & Haime, Milne-Edwards & Haime, 
p. 259, pl. 61, figs. 1, la, 1b. 

1875. Favosites venusta (Hall), Nicholson, p. 226. 
1876. Favosites venustus (Hall), Rominger, p. 23, pl. 5, fig. 3. 
1887. Favosites niagarensis Hall, Davis (partim), pl. 8, fig. 3 (non fig. 4; 

non Hall, 1852). 
1887. Favosites venustus (Hall), Davis, pl. 9, figs. 7, 10. 

? 1890. Favosites venustus (Hall), Foerste, p. 335. 
1902. Favosites fidelis Poéta (incorrectly ascribed to Barrande by Poéta), 

(partim), pp. 227-228, pl. 105, figs. 5, 6; pl. 106, figs. 1, 2; (non? 
pls. 83, 88, 89, 94). 

1902. Favosites fidelis var. clavata Poéta (partim), pp. 228-229, pl. 83, figs. 
11-15; pl. 105, figs. 7, 8; pl. 106, fig. 5 (zon pl. 90). 

1902. Favosites intricatus Poéta (incorrectly ascribed to Barrande by Poéta), 
pp. 233-235, pl. 88, figs. 11-18; pl. 91, figs. 10-12; pl. 95, figs. 1-12; 
Pl OZ stiese2eaS- 

1906. Favosites hisingeri-aplata Foerste, pp. 299-300, pl. 2, fig. 2; pl. 4, fig. 5. 
1919. Favosites hisingeri Milne-Edwards & Haime, Williams, pl. 17, fig. 2. 
1928. Favosites hisingeri Milne-Edwards & Haime, Twenhofel, p. 129. 
1933. Favosites hisingeri Milne-Edwards & Haime, Tripp, pl. 13, figs. 1, 2a-c, 

3, 4; text-figs. 35, 36. 
1936. Favosites hisingeri Milne-Edwards & Haime, Jones, pp. 17-18. 
1937. Favosites hisingert Milne-Edwards & Haime, Teichert, pp. 128-129, pl. 

Oi bute SP folk (Gy asyer, 
1939. Favosites hisingert Milne-Edwards & Haime, Shrock & Twenhofel, p. 

255, pl. 30, figs. 24, 25. 
1939. Favosites hisingeri Milne-Edwards & Haime, Northrop, p. 150. 
1964. Astrocerium venustum Hall, Stumm, p. 60, pl. 58, figs. 7-9, 14-16. 

ow, 
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Type material. — Lectotype (by Jones, 1936, p. 17): the speci- 
men figured by Milne-Edwards and Haime, 1854, pl. 61, figs. 1, la 

(non 1b). Repository unknown. 
Type locality and horizon. — Benthall Edge, England. Age un- 

certain, possibly Wenlock. 

Number of specimens examined. — Approximately 8, including 
the holotype of Favosites hisingeri-aplata Foerste. 
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Diagnosis. — Favosites with corallites of fairly uniform diameter 

and aspect, usually 1.0 mm or narrower, rarely 1.5 mm across; coral- 

lites of different diameters tend to occur in fields which grade at 

their borders into other fields of different diameters; spines well- 

developed, often reaching nearly to corallite axis, and upflexed 
distally; mural pores abundant, about 0.25 mm in diameter. 

Description. — In the Brassfield Formation this species occurs 

as hemispherical coralla, the largest about 18 cm in maximum 

diameter, and 10 cm thick. 

The corallites are characteristically quite narrow, more so than 

those of the other Brassfield favositids. The largest are slightly over 

1 mm in diameter, but most are narrower, down to about 0.5 mm. 

The narrower corallites tend to occur in fields (PI. 28, fig. 1), doubt- 

less areas of rapid proliferation, though some can be seen scattered 

among the broader corallites. This occurrence of such fields seems 

to be an important diagnostic character of the species. 
The corallites are irregular in cross-sectional form, some being 

six-, five-, or four-sided, while a few are round. In addition, some are 

compressed into an oblong shape, while others are equidimensional. 

The tabulae are generally horizontal, and show periodicity of 

spacing (Pl. 28, fig. 2). In the denser areas they are at most 0.25 

mm apart, while in the sparser regions they may be as much as 1.0 

mm apart. The average spacing is about 0.5 to 0.6 mm, and there are 

generally an average of 10 to 14 tabulae in a vertical space of 5 mm. 

The corallites contain spines which, when well-preserved, appear 
long and thin and sometimes reach the axis. The number and ar- 

rangement of the spines could not be determined, nor could it be 
ascertained whether they were horizontally directed, or projecting 
upward axially, as is characteristic in this species. 

The mural pores are seldom seen in Brassfield specimens, but in 

transverse section, gaps that may represent these pores suggest they 
are located in the center of the walls. 

Discussion. — The earliest valid use of this name is by Milne- 
Edwards and Haime (1851), who assigned the following characters 

to the new species: corallum with somewhat swollen surface; calices 

only slightly unequal, in general regularly polygonal, and separated 
by somewhat thickened walls; corallite diameters approximately 
1.5 mm; transverse section of each tube shows 12 septal spines that 
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are subequal, moderately thickened, gently curved upward at their 

distal ends, and nearly reaching the corallite axis; tabulae thin, 

rather close-spaced, horizontal or a bit undulose. The figures ac- 

companying this description agree with the Brassfield specimens. 

The corallites shown are mostly less than 1.5 mm across, and are 

fairly uniform in diameter within a given area. There are about 

nine tabulae in a vertical distance of 5 mm, and while there is a sug- 

gestion that their spacing is rhythmically zoned, this is not especially 

prominent. The tabular spacing and arrangement are as in my speci- 

mens. The identification of the Brassfield material with this species 

seems secure. 

Milne-Edwards and Haime, in this reference, reported this 

species from the “Silurien (inférieur)” of England (Tortworth), and 

the “Silurien (supérieur)” of Gotland, England (Wenlock Edge, 

Benthall Edge), and America (Niagara). They also reported it from 

what they questionably called the Devonian at Perry County, Ten- 

nessee. The first reference (“Lower Silurian”) may actually be Ordo- 

vician, while the “Upper Silurian” may refer to the Wenlock. The 

Tennessee reference may possibly be to the Early Ludlow Browns- 

port Formation, though to my knowledge, this species has not been 

reported from the Brownsport. 

Specimens from western New York referable to the present 
species were figured by Hall (1843) in his report on the geology of 
the Fourth District of New York State. His reference was to 

“Porites —————?” from the Niagara Group (possible Lockport 

Dolomite of Late Wenlock through Middle Ludlow age). Hall 

showed what appear to be two different specimens, one a probable 

natural vertical section. The corallites are a bit less than 1 mm in 

diameter, with close-spaced tabulae, apparently zoned. Most of the 

corallum of one specimen seems to have been dissolved, leaving the 
more densely tabulate zones as distinct layers with nothing between 

them. 

In a preliminary exposition of the new genera of fossil corals 
formally presented in his 1852 work, Hall (1851) first used the 

name Astrocerium venustum. The name, however, was not elaborated 

upon or illustrated, but was simply listed with three other species 
names as examples of his new genus Astroceriwm. As these were then 

undescribed species, A. venustum is a nomen nudum, and priority 
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for the species name should go to Favosites hisingeri Milne-Edwards 
and Haime, 1851. 

Hall’s first use of the name Astrocertwm venustwm in conjunc- 

tion with a description was in 1852. Along with other figures, he 
repeated his 1843 figure showing a corallum with the more sparsely 
tabulate areas dissolved away, and referred his 1843 material, in- 

cluding this specimen, to A. venustwm. Hall mentioned the narrow- 

ness of the corallites, showing specimens with tube diameters slightly 
over 1 mm, and also remarked on the 12 “ascending spiniform rays” 

(axially rising acanthine septa), which are also illustrated. The 

tabulae are shown as close-spaced, and Hall noted the remarkable 

rhythmic zonation of their spacing. 

The best-preserved of Hall’s syntypes (AMNH 1470/2, shown 

here on Pl. 29, figs. 1, 2) is in agreement with Hall’s figures as to 

corallite diameter. A vertical section (PI. 29, fig. 1) shows the great 

abundance of the spines, about five in 1 mm vertically, and their up- 

ward distal curve is clearly seen. The tabulae are about half the 

thickness of the corallite walls. Mural pores are abundant, about 3 

per millimeter vertically, and are about 0.25 mm in diameter. They 

appear evenly spaced, and in at least one instance, seem to occur 

biserially on the wall faces. Hall’s material comes from the “Niagara 
Limestone” (probably the Lockport Dolomite, Late Wenlock 

through Middle Ludlow in age) at Lockport (site of the above 

specimen) and Rochester. This specimen (AMNH 1470/2) is here 

chosen as lectotype of Astroceriwm venustum Hall, and is considered 

conspecific with my material, and with Favosites hisingeri Milne- 

Edwards and Haime. 

Astrocertum parasiticum Hall (1852) is similar to A. venustum, 

but differs from it primarily in having markedly narrower corallites 

interspersed among the full-sized ones. Also, there appear to be more 

spines in a given cross-sectional area than in A. venustwm (and 
in Brassfield F. hisingeri), and its corallites seem to be a bit broader. 

It is quite possible that A. parasiticwm is identical to the present 
species, as variation in this form is poorly understood. Surely they 
are closely related, but it is best to consider the relationship open 

to question. A. parasiticum was reported by Hall from the Niagara 
Group, in the “limestone near Lockport” (Lockport Dolomite? ). 

A third species described by Hall (1852) is Astrocerium pyri- 
forme. From my concept of Favosites hisingeri, it seems to differ 
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only in its characteristic pear-shaped form. There is a suggestion 

that the tabulae are more wide-spaced than is characteristic in my 

form, as Hall’s figure 1d shows them separated by a distance greater 

than the tube diameter. Only a very short length of three tubes is 

shown however, and similar spacing is seen in limited portions of 

my specimens. In light of the unusual shape of the corallum, it is 

best at this time to leave the relationship between A. pyriforme and 

F. hisingert open to question. Hall’s specimens come from his 

Niagara Group, in the Rochester Shale (Wenlock) of Rochester, 

Wolcott, and Lockport, New York, and more rarely in “the lime- 

stone” (Lockport Dolomite?, Late Wenlock through Middle Lud- 
low) at Rochester and Lockport, New York. 

In 1854, Milne-Edwards and Haime repeated their 1851 descrip- 

tion of F. htsingeri (this time in English, rather than the original 

French), and figured two specimens, one from Benthall Edge, and 

the other from Wenlock Edge, England, probably of Wenlock age. 

In this description, the authors expressed the opinion that A. venu- 

stum Hall was a synonym of their species. 

Jones (1936) designated as lectotype of Favosites hisingert 

the specimen figured by Milne-Edwards and Haime (1854, pl. 61, 

fig. 1). Figure la is another view of the same specimen, but figure 

1b is a different specimen. 

Nicholson (1875) reported Favosites venusta [sic] from the 

Clinton Group (probably the Brassfield Formation) of Yellow 

Springs, Ohio. The corallum was large, hemispherical or spheroidal, 
with layering that probably reflected tabular zonation. The coral- 

lites were slender, ranging from about 1 mm down to about half a 

millimeter in diameter. The smaller ones were intercalated among 
the larger. No mention was made of the smaller corallites occurring 

in fields. Nicholson noted that the septa were formed of “very short 

spiniform projections”. The tabulae were complete, horizontal or 
flexuose, about two or three per millimeter. No information was 

given concerning mural pores. Doubtless this form is F. hisingen, 
as it agrees with my specimens in all respects save the reported 
shortness of the spines and the lack of reference to “fields” of coral- 

lites of similar diameter. The latter is probably more important than 

the former, as the spines could easily have been affected by dia- 

genetic alteration. The distribution of the corallites in fields ac- 
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cording to diameter is not developed to the same degree in all speci- 

mens and might be missed. Consequently, it seems likely that 

Nicholson was dealing with F. hisingert. 

Rominger (1876) reported Favosites venustus from the Niagara 

Group (probably actually the Manistique Group, of Middle Llan- 
dovery through Middle Wenlock age) on Drummond Island, north- 

ern Michigan. The specimen he figured (UMMP 8442) appears 

identical to the Brassfield form, even showing fields of smaller 

corallites. Rominger described the corallites as narrow, not over 
1 mm wide, and of fairly equal size. The septa consisted of 12 rows 
of long spinules. The tabulae were close-spaced, flat or gently con- 
vex. The mural pores occurred in one, or rarely two rows on each 

wall of the corallite. Rominger noted that the corallum occurred as 

a large, massive expansion, with an epitheca on the base. In all 

respects, the Drummond Island form appears to be identical to 

that of the Brassfield. 

In his work on the fossil corals of Kentucky, Davis (1887) re- 

ported two species, Favosites venustus and Favosites magarensts, 

of which the former, and some specimens of the latter are apparently 
identical to F. hisingert. These specimens were from the Louisville 

Limestone (Latest Wenlock and Earliest Ludlow) of Louisville, 

Kentucky. 

Stumm (1964) described the Louisville material and illustrated 

some of Davis’ hypotypes. He reported that the coralla are discoid 
to hemispherical, with the corallites averaging 1 mm across. The 
septa are formed by 12 rows of distally rising spines, extending 
halfway to nearly the entire distance to the axis. Mural pores are 
usually uniserially arranged. The tabulae are both complete and in- 
complete, flat or convex, close-spaced (about 4 per millimeter). 
Stumm considered this form different from Favosites hisingert, re- 

marking that the corallites of the latter are wider, averaging 1.5 mm 
across, and its tabulae not as close-spaced. He referred his material 

to Astrocerium venustum (which I consider a junior synonym of 
F. hisingeri). Stumm overestimated the diameter of the corallites 

in F. hisingeri Milne-Edwards and Haime and the tabular spacing 

has not yet proven sufficient grounds for separating species. Conse- 
quently, the Louisville corals are considered conspecific with the 
present species. 
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Foerste (1890) reported Favosites venustus from the Brass- 

field Formation at Ludlow Falls and Fair Haven, southwestern 

Ohio. The corallites were 0.6 to 1.2 mm in diameter in specimens 

from Ludlow Falls, and reach a maximum of 1.3 mm at the second 

locality. In the Ludlow Falls material, the tabulae were five in 2.4 

to 3.2 mm vertically, whereas in the second locality they are more 

closely spaced, 5 in 1.9 mm. The walls were “scarcely crenulated” 
in the Fair Haven specimens. Spines were reported only in a few of 

the specimens. The vagueness of Foerste’s description makes it 

best to reserve judgement on the identity of these corals. 

Poéta (1902), in his continuation of Barrande’s work on the 

Lower Paleozoic of Bohemia, described three coral forms that re- 

semble F. hisingert: 

Potéta attributed Favosites fidelis to Barrande, but as there is 

no firm evidence of a description of this species in works by the 
latter, (except perhaps in manuscript), the authorship should be as- 

signed to Poéta. This form is distinctive for its small corallites and 
the distribution of the pores. The corallum resembles a loaf of bread: 

it is massive, flattened, thick, and convex underneath. No trace of a 

holotheca remains. The corallites reach a diameter of 1.0 to 1.5 mm, 

forming fairly regular hexagons in cross-section. Their walls are thin, 
and finely wrinkled transversely, and contain a medial line running 
along their centers. 

Spines are frequently encountered, and vary in number. They 
sometimes reach the axis of the corallite. Potta noted that these 

spines may be present in some tubes of a corallum, while absent 
from others in the same specimen. 

The mural pores are numerous, very small, and rounded. They 
occur in three to five longitudinal rows, and are also aligned hori- 
zontally. The tabulae are complete and closely spaced, with 1.6 to 
1.8 per millimeter. Their spacing is rhythmically zoned, as shown 
in some of the figures (e.g., pl. 105, fig. 6; pl. 106, fig. 2). The 

figures of plates 105 and 106 can be confidently identified with 
Favosites hisingeri and the Brassfield material. These specimens are 

from horizon e2 of Barrande (which, because of errors in Barrande’s 

stratigraphic interpretations, includes assorted rocks of the Wen- 
lock, Ludlow, Pridoli and basal Lochkov, fide Kriz & Pojeta, 1974, 

p. 491). Those of plates 83, 84, 89, and 94 are more questionable. It 

should be noted, however, that the mural pores are fairly large 
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(especially on pl. 94), similar to those in A. venustum Hall (PI. 29, 
fig. 1 of the present work). 

The second of Poéta’s forms (this time not attributed to Bar- 

rande) is Favosites fidelis var. clavata, also from horizon e2 of Bar- 

rande. The corallum is massive, and convex distally. Poéta referred 

to a “thick trunk” which gives the corallum the appearance of a 

club, but this is not shown in the figures. (This may be similar to 

the pear-shaped Astrocerium pyriforme Hall, 1852.) No basal holo- 

theca was present on the specimens Poéta studied. 

The corallites are polygonal, of about the same size over the 
entire surface (0.8 to 1.3 mm across). The wall between tubes is 0.2 

mm thick, and a dark midline runs through its middle, delimiting 

the portion of the wall belonging to each corallite. Some walls are 

undulose in transverse section. 

Many of the corallite tubes are empty, while others have 5 to 

12 septal spines (in transverse view), straight and fairly uniform in 

size. In broken corallites, the spines appear distributed without 

order, but they are absent in tubes with pleated walls, as if their 

function were served by the wall folds. 

The tabulae are usually horizontal, but sometimes oblique. On 
average, there are 25 per centimeter. The mural pores are ordinarily 
in three rows, but where the tube is narrow, there are only two. 

As this form shares the essential features of my own, they are 

considered conspecific. Only the specimens of plate 90, especially 

figure 4 (showing small knobs on the upper surfaces of the coral- 
lite walls) seem questionable. 

The third form, Favosites intricatus (attributed by Poéta to 
Barrande, apparently invalidly), is from the f2 horizon (Early De- 

vonian, fide Kriz and Pojeta, 1974, pp. 490, 491, mostly Koneprusy 

and Slivenec Limestones of the Pragian). Characteristically, this 

form has an irregular surface, with corallite tubes oriented in many 

directions as shown by the remains of what must have been several 

protuberances on a corallum. This produced a complex pattern of 
corallite orientations on the resulting cobble. Poéta noted that large 

specimens often consist of several coralla. 
The corallites are of fairly uniform diameter, varying between 

0.7 and 1.0 mm, with a mean of 0.8 mm. They are separated by 
walls about 0.5 mm or more thick. Often a dark median line is visible 

in the walls. 
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Poéta noted that spine patterns fall into the following cate- 

gories: 

1) They are totally absent, or very short (0.12 mm), sparse and blunt. 
2) They are well-developed, terminating in a blunt point. This category 

is further divided into two types: 
a) Spines stout, about 0.12 mm long, with broad bases, narrowing 

gradually distally toward a blunt point, their number about equalling 
the number of sides of the corallite. 

b) Spines more slender, longer (up to 0.18 mm), more numerous than 
the sides of the corallite (often 10 to 15 in transverse view). 

Poéta considered that these two categories of spinal pattern occur 

as variations in a single species, rather than marking separate taxa. 

This is because both patterns occur in a single corallum, and are not 

accompanied by correlated differences, other than the fact that those 

corallites with abundant spines have thicker walls than those devoid 

of spines. The spines are usually elevated distally, an important 

feature in F. hisingeri. 

The tabulae are complete, often curved, and generally “bulging 

downward” (concave? ). About 35 occur vertically in 1 centimeter. 

The mural pores are quite large, occurring in single and double 

vertical rows. Their round apertures are spaced vertically about 32 

per centimeter. 

This form appears to have all the important features of Favo- 

sites hisingert and is considered conspecific with the Brassfield form. 

Foerste (1906) described what he considered a “variety” of 

the present species, Favosites hisingeri-aplata, from the Waco bed 

of the Noland Member, Brassfield Formation, on the east side of 

the Cincinnati Arch in central Kentucky. The type specimen 
(USNM 87171, Pl. 8, fig. 8, and Pl. 37, figs. 5, 6) is from “along 
the road north of Estill Springs, north of Irvine”, that is, from the 

vicinity of localities 53 and 53a. Other specimens, according to 

Foerste, are from the vicinities of Panola (locality 1), Indian Fields, 

and Clay City, all in the same area in Kentucky. 
The holotype is about 6 cm in maximum diameter, with a thick- 

ness varying between 0.2 and 1.2 cm. The corallites of the basal 

side are positioned with their longitudinal axes horizontal. These up- 
flex distally, so that the corallites of the upper surface have their 

axes vertical. The corallites of the base appear to radiate from a 

center which is not included in the surviving portion of the corallum, 

suggesting that the corallum was originally low and lens-shaped, 
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and grew radially and centrifugally. The initial diameter was about 

8 cm. 

The corallites of the holotype are fairly uniform in size, nearly 
all under 1 mm in diameter, with only the largest attaining 1 mm. 

The most common diameter is about 0.7 mm. Most corallites are six- 

sided in transverse section, but some are four- and five-sided. The 

calices all contain abundant knobs on their walls which may repre- 

sent spines, but which do not appear to be aligned in surface view. 

When viewed in thin section, the specimen appears to have 

undergone considerable diagenetic disruption. The tabulae are more 

wide-spaced than in other Brassfield specimens, with about three or 

four per millimeter in the denser levels, and 1 mm apart in the 

sparser regions. In many instances, the space between tabulae is 
greater than the tube diameter, and the greatest portion of the ver- 
tical section reveals sparsely tabulated areas. Spines are almost ab- 

sent from my sections, but this is likely due to alteration during the 
fossilization process. This is shown by a few small areas in the lower 
portion of the vertical section in which the plane of section trans- 
versely intersected several spines. There appear to be about six 

spines in a vertical distance of 1 mm. Mural pores have not been 
observed. 

Foerste wished to distinguish this form from the main body of 
F. hisingert on account of its flatness. Whether or not this is justi- 

fied, the form is clearly conspecific with the Brassfield material. 

Williams (1919) figured a coral he referred to Favosites hisin- 

gert from Manitoulin Island in Lake Huron. This specimen, ac- 

cording to Bolton (1960) is from the Fossil Hill Formation (Middle 

Llandovery through Middle Wenlock). The catalogue records the 
number of this specimen as GSC 5076, while Williams gave it as 

GSC 5075. Only one view of the specimen is presented, a surficial 
view showing the corallite apertures. These are of uniform size, 

nearly all 1.5 mm across. Unfortunately, insufficient information is 

given to allow a valid judgement of the identity of the specimen 
without studying the specimen itself. The uncertainty of the iden- 
tification is compounded by the absence of a descriptive text ac- 

companying the figure, and by the fact that the corallites are in the 
upper size-range of F. hisingert, while also fitting into the size- 
range of other forms (e.g., Paleofavosites prolificus, which see). 



244 BuLveTin 305 

Twenhofel (1928) reported F. hisingeri from Anticosti Island, 

in the Gun River (Middle Llandovery), Jupiter (Late Llandovery), 

and Chicotte (Late Llandovery and Early Wenlock) Formations. 

The coralla are massive and generally laminate (reflecting rhythmic 

tabular zonation). The corallites are thick-walled, four- to seven- 

sided, and never exceed 1 mm in diameter. The tabulae are thinner 

than the walls, and are numerous (1 to 3 per mm), and flat, convex 

or concave. The mural pores are large, circular, and arranged in one 

or two longitudinal rows. In the latter case, the rows are close, and 

the pores alternate. The septa consist of upward-flexing spines, 

some extending nearly to the axis of the corallite. There are one or 

two rows of spines on each wall, and each spine is apparently situ- 

ated just above a pore. No figures accompanied the description of 
this Anticosti form. Nonetheless, the description agrees sufficiently 

well with my specimens to consider them conspecific. 

Tripp (1933) took a practical stand with regard to the favo- 

sitids. He considered them best divided into form-groups, without 

commitment to their genetic relationships. His figures and descrip- 

tions of Gotland corals include some that are clearly F. hisingeri, 

with narrow tubes (1.5 mm and less in diameter), and very long, 

distally upflexed spines. The tabulae are close-spaced, about two per 

millimeter. The mural pores occur in one, two, and sometimes three 

rows on the walls of the corallites. Most clearly similar to my 
material are Tripp’s text-figures 35 and 36 (representing his Groups 

V and VI, respectively), and the figures of his plate 13. The speci- 

mens of this plate are from Kneippbyn, with the exception of one 

from Lickershamn. Judging from Manten’s (1971) geologic map of 
Gotland, the Kneippbyn material is probably from the Hogklint 

beds (Early Wenlock according to Manten, p. 43), while the Licker- 

shamn material could be from the Hogklint, or from the Visby beds 

(Late Llandovery, according to the same source). 
Teichert (1937) reported F. hisingeri from the Silurian of 

Southampton Island, in the northeastern Canadian Arctic. He stud- 

ied a single specimen with corallites of fairly uniform size, none nar- 

rower than 1.2 mm, and a few larger than 1.5 mm. Most of the tubes 

were about 1.5 mm in diameter. The corallite walls were about 0.1 

mm thick, and were heavily invested with spines. The maximum 

length of the spines was 0.5 mm, but most were shorter. It was not 

determined if the spines point upward distally. There were eight 
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to ten tabulae in 5 mm, spaced from 0.3 to 0.8 mm apart. These 

tabulae were flat, convex, or concave. Teichert had no information 

about the mural pores, except that they were not located in the 
corallite corners. The corallites were larger than is common in this 
species, but judging from other material encountered in the field 
and in the literature, it seems best to regard this as a large variant 

of the present species. 

Shrock and Twenhofel (1939) reported F. hisingeri from New- 
foundland, in the Goldson Formation, the Pike Arm Formation, 

and the Natlin’s Cove Formation. According to Berry and Boucot 

(1970), the stratigraphy of Newfoundland is still only broadly 

understood, so that these units might best be regarded simply as 

Silurian. The corallites ranged in diameter from less than 0.5 mm 

to over 1.5 mm in a single specimen. The tabulae were unequally 
spaced, averaging two per millimeter, and were usually horizontal 

and flat. The mural pores were biserially arranged, or with no ob- 
vious pattern, and averaged four in each intertabular space. In 

well-preserved specimens, septal spines could be seen, some reaching 
nearly to the corallite axis. The Newfoundland material appears to 

be sufficiently close to the Brassfield form to allow an assumption 

of conspecificity. 

A specimen at the Yale Peabody Museum (YPM 25634) is 

attributed to Twenhofel as a type. It is from the Pike Arm Forma- 

tion, in the outer coral zone, on Fossil Point, in Pike Arm, New 

World Island. This is doubtless one of the specimens studied by 
Shrock and Twenhofel (1939). The corallite diameters are about 0.5 

to 0.6 mm, and long spines are present. This specimen is identical 

to my F. hisingeri, and that name appears on its label. 

Northrop (1939) reported F. hisingeri from the Gaspé region 
of maritime Canada, from the following units: Clemville (Late 
Llandovery), La Vieille (Late Llandovery through Late Wenlock), 

Gascons, Bouleaux and West Point (Early Ludlow) and Indian 

Point (Middle Ludlow) Fms. Unfortunately, the only information he 

gave is the corallite diameters, usually not over 1 mm, rarely reach- 
ing 1.3 mm. While it is quite possible that Northrop’s material is 
Favosites hisingeri, it is not possible to be certain, due to the lack 

of sufficient information. 

Distribution. — England, Wenlock?; New York State, within 

the range of Late Wenlock through Middle Ludlow; northern Michi- 
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gan, within the range of Middle Llandovery through Middle Wen- 

lock; Ohio and Indiana, mid-Llandovery (Brassfield Formation); 

Kentucky: mid-Llandovery (Brassfield Formation), and Late Wen- 

lock or Early Ludlow; Anticosti Island, Middle Llandovery through 

Early Wenlock; Gotland, Late Llandovery?, Early Wenlock; north- 

eastern Canadian Arctic, Silurian; Newfoundland, Silurian; Bohemia, 

within the range of Wenlock to Lower Devonian (Pragian). (See 

Kriz & Pojeta (1974) for discussion of the problems of Barrande’s 
stratigraphic designations. ) 

Brassfield occurrence. — In southwest Ohio, localities 9 (near 

Lewisburg), 15 (near West Milton), and 55 (near Ludlow Falls, in 

clay layer at top of Brassfield); in Kentucky (central), localities 

1 (questionable) (near Panola) and 46 (near College Hill), both in 

the Noland Member; in Indiana, locality 26 (Elkhorn Falls, near 

Richmond). 

Favosites discoideus (Roemer) Pl. 8, fig. 7; Pl. 28, figs. 3, 4 

? 1851. Favosites forbesi Milne-Edwards & Haime (partim), p. 238. 
1854. Favosites forbesi Milne-Edwards & Haime, Milne-Edwards & Haime 

(partim), pp. 258-259, pl. 60, figs. 2, 2a, 2b. 
1860. Calamopora forbesi var. discoidea Roemer, p. 19-20, pl. 2, figs. 10, 10a, 

10b. 
1928. Favosites forbesi Milne-Edwards & Haime, Twenhofel, pp. 127-128. 
1933. Favosites forbesi Milne-Edwards & Haime, Tripp, pl. 16, figs. 1a, b. 
1934. Favosites cfr. forbesi Milne-Edwards & Haime, Shimizu, Ozaki & 

Obatayps 70; pls 13, digs te 
1939. Favosites forbesi Milne-Edwards & Haime, Shrock & Twenhofel, p. 

254. 
? 1939. Favosites forbesi Milne-Edwards & Haime, Northrop, p. 150. 

1949. Favosites discoideus (Roemer), Amsden, p. 90, (partim?), pl. 18, figs. 
6, 7, 9; possibly(?) pl. 34, figs. 13, 15. 

? 1964. Favosites discoideus (Roemer), Stumm, p. 62, pl. 58, fig. 10. 

Type material. — Repository of the specimen figured by Roe- 

mer is unknown. 

Type locality and horizon.— From the “Silurian” of western 

Tennessee (possibly the Brownsport Formation, of Early Ludlow 

age, as Amsden (1949) reported such corals from that unit). 

Number of specimens examined. — Approximately 10. 

Diagnosis. — Favosites in which the wider corallites (2.5 to 3.0 

mm in diameter) are scattered in a matrix of smaller corallites, 

down to less than 1.0 mm in diameter; corallum generally low, lens- 

shaped, with pedunculate base; tabulae wide-spaced; in larger 

coralla, corallite size-variation apparently becomes less marked. 
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Description. — The coralla occur as lenses of low relief, not 

attached to any solid object (assuming the sediment was not in- 
durated). Apparently this form lived in a manner similar to that of 

Siderastrea radians in the Florida Keys, and could have been readily 

detached from the sea floor. A typical Brassfield specimen is 4 cm 

in diameter, with a height of 1.0 to 1.5 cm. The earliest portion of 
the corallum is in the center of the base, and growth was radial and 

centrifugal. No holotheca is preserved. The appearance of the base 

suggests that a peduncle was originally present. 
The most distinctive feature of this species is the great vari- 

ability of corallite diameter within a small area. In a space about 

0.5 square centimeter may be found corallites ranging from 3 mm 
down to 1 mm across. The former is about maximum for this species, 

so far as my specimens show, and many corallites 1.0 mm and nar- 

rower occur on the same specimen. 

The corallites are variable in cross-sectional shape, doubtless 

due to the requirements of packing, and three to six sided corallites 
occur in a single specimen. The corallite walls are thin, about 0.1 

mm across. 

The tabulae are relatively wide-spaced vertically, averaging 
three to four in 4 mm in the larger corallites, and possibly a bit 

closer in smaller ones. As a result, the surface of a corallum (PI. 8, 

fig. 7) often appears to have rather deep calices. The tabulae are 
virtually all complete due to this wide spacing, and while most are 

flat, some may be convex or concave upward (though without 

much relief). 

Spines were not clearly seen in my specimens. Mural pores also 
cannot be reported, though it seems likely they are present. The 
assignment of my specimens to the genus Favosites is based upon 
similarity to other reported species of that genus. 

Discussion. — From the Silurian of western Tennessee, Roemer 

(1860) described Calamopora forbesi var. discoidea, as a new variety 

of Favosites forbest Milne-Edwards and Haime (1851), a species 

from the Silurian and possibly Late Ordovician of England and the 
Silurian of Gotland. Roemer gave the following account of his 

corals (here paraphrased): 

The corallum is small, round, disc-shaped, convex upward, and either flat 
or slightly convex on its lower surface. In most cases, the corallum diameter is 

only 6 to 10 “lines” [0.5-0.8 inch], seldom reaching 1 inch. Sometimes the outline 
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is more elliptical than circular. In the center of the base is a small curved ped- 
uncle. The corallite apertures are characteristically quite unequal in diameter 
and of very irregular form. 

On the inner surfaces of the corallites, indistinct longitudinal striae 

are reported, and indicated in Roemer’s figures as well (though 

Amsden, 1949 could not detect such features in similar corals col- 

lected by him in this area). Roemer felt that as his form grew, the 

inequality of the corallite diameters would disappear, though he had 

no evidence of this. He reported collecting specimens at Visby, Got- 

land (probably from the Hégklint beds, of Early Wenlock age ac- 

cording to Manten, 1971), which were identical to his own from 

Tennessee. Aside from the “indistinct” longitudinal striae reported 

in the calices, Roemer’s material appears identical to mine, and they 

are regarded as conspecific. 

Roemer identified his material with the specimens shown in 

plate 60, figs. 2, 2a and 2b of Favosites forbesi Milne-Edwards & 

Haime (1854). This species was reported by these authors in 1851, 

but first illustrated by them in 1854. Roemer noted a difference 

between these specimens (and his own) and what he referred to as 

the “typically-grown form of C. Forbesi” Milne-Edwards & Haime 

(pl. 60, fig. 2c). Consequently, he termed his specimens a variety 

(subspecies) of Favosites (or as he called it, Calamopora) forbest. 

As Milne-Edwards and Haime had not assigned a type specimen 

for their species, this designation of fig. 2c as “typically-grown” is 
a valid selection of a lectotype for Favosites forbesi on the part of 

Roemer, whether or not he intended it so. His specimen, and those 

shown in Milne-Edwards and Haime’s fig. 2, 2a and 2b apparently 
are distinct from the specimen chosen as lectotype. Further study 

may show that larger specimens of Roemer’s species take on the 
form of Milne-Edwards & Haime’s, which would make them syno- 

nymous under F. forbesi. Pending demonstration of this, however, 

I follow the practice of later authors (Amsden, 1949; Stumm, 1964) 

in regarding Roemer’s “variety” as a distinct species, Favosites 

discoideus, to which I assign the Brassfield form. As may be seen 
in the synonymy, many authors have linked F. discotdeus (Roemer) 

with F. forbesi Milne-Edwards and Haime, apparently because they 

were originally illustrated together under the same name. 

Two other authors, Jones (1936) and Lecompte (1936), as- 

signed lectotypes for F. forbes. They did this independent of one 
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another, and apparently unaware that Roemer had already made a 
selection. Their choosing of lectotypes was done more purposefully, 
though, as their wording leaves no doubt that this was their inten- 
tion. Jones (p. 10, in a January paper, probably pre-dating Le- 
compte’s) specifically stated that he was selecting Lonsdale’s 
(1839) Favosites gothlandicus Lamarck (pl. 15 bis, fig. 4) as the 
lectotype. Lecompte (pp. 63-64) stated that Milne-Edwards and 
Haime based their species on the specimen shown by Goldfuss 
(1829) on plate 26, figure 4b, identified as Calamopora basaltica. 
Lecompte’s decision was apparently based upon the fact that this 
was the first post-Linnaean reference included in Milne-Edwards 
and Haime’s synonymy. In both these cases, the specimen chosen 
resembles Roemer’s lectotype of Favosites forbesi far more than 
Roemer’s specimen of Calamopora forbesi var. discoidea. Regardless, 
then, whose choice of a lectotype one feels is valid for F. forbesi, 
this species remains distinct from F. discoideus. Those of Milne- 
Edwards and Haime’s specimens considered conspecific with F. dis- 
coideus are from the Wenlock Limestone (Late Wenlock in age. 
according to Ziegler, Rickards, and McKerrow, 1974) at Dudley, 
England. 

Twenhofel (1928) reported Favosites forbesit from Anticosti 
Island. He noted that it was present in zone 4 of the Ellis Bay 
Formation (Early Llandovery), and that the species persisted 
through the Becscie and Gun River Formations, to the top of the 
Jupiter Formation (Late Llandovery). The coralla are larger than 
in Brassfield F. discoideus, to 20 centimeters in diameter, and are 
hemispherical in form. The central portion of the base is “conical” 
(pedunculate? ), and the base shows concentric growth-lines on what 
Twenhofel considered a holotheca. The calices are distinctly unequal 
im size, and the larger corallites are above 3 mm across, while the 
smaller are 1.5 to 2.0 mm across with some narrower than 1 mm. 
In only a few specimens do the thin walls show evidence of spines. 
The tabulae are thin and horizontal, generally about 1 mm apart, 
and have “from 1 to 2 marginal fossulae to a side”. The mural pores 
occur on the faces of the walls, in one or two rows, and are about 
0.25 mm in diameter, spaced 1 mm apart. Each is encircled by a 
raised ring. Twenhofel’s description fits my specimens, and the two 
are regarded as conspecific. 
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From Gotland’s Hégklint marl (Early Wenlock), Tripp (1933) 

illustrated a specimen he identified as Favosites forbest. Included 

are a transverse and longitudinal section (pl. 16, figs. la, b). The 

former shows the inequality of corallite diameter, the maximum 
being 3 mm, the minimum less than 1 mm. In the longitudinal sec- 

tion, the tabulae appear zoned, and are spaced from less than 0.5 

mm to about 1.5 mm apart. Their surfaces are flat, concave and 

convex, but rarely show much relief. Growth seems to have been 

radial, and the corallum was hemispherical. Tripp’s material seems 

to be conspecific with the Brassfield specimens. 

The presence of Favosites discoideus in the Silurian rocks of 

northwestern Korea was documented by Shimizu, Ozaki, and Obata 

(1934) who identified it as “Favosites cfr. forbest.” The single speci- 

men found was hemispherical, with a few corallites 2.5 to 3 mm in 

diameter, scattered among smaller ones (down to less than 0.5 mm in 

diameter). The authors had no information on spines or mural pores. 

This specimen has the superficial features of the Brassfield material, 
and is tentatively regarded as conspecific with it. 

Shrock and Twenhofel (1939) reported this species (identified 

by them as Favosites forbesi) from the Pike Arm Formation (outer 

coral zone) of northern Newfoundland. The age of this unit has not 

been determined with precision, and is here noted simply as 

Silurian. The coralla are “conical” (presumably meaning peduncu- 

late), and characterized by a large variation in corallite diameter 

(from less than 1 mm up to 3.5 mm) that is typical of the present 

species. The corallite walls are thin and no mural pores were ob- 

served. No figures accompanied the description, but there appears 
to be sufficient agreement with the Brassfield form to warrant re- 

garding them as conspecific. 

Northrop (1939) reported specimens of corals from the Port 

Daniel-Black Cape region of Gaspé (maritime Canada) which he 

identified as Favosites forbest. This material came from the follow- 

ing units: the Clemville and Anse Cascon Formations (Late Llan- 

dovery), La Vieille Formation (Late Llandovery and all of the 

Wenlock), probably the Gascons Formation (Early Ludlow), and 

the West Point and Indian Point Formations (Middle Ludlow). 

Northrop restricted himself to listing the size-ranges of the larger 
and smaller corallites of six specimens. The larger corallites were 
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mostly about 2 to 3 mm in diameter, sometimes reaching 3.5 mm. 

The narrowest corallites were 1 mm or less in diameter. In the 

absence of further data, we can only note the possible occurrence 

of Favosites discoideus (which would fit these measurments) in 

Gaspé. 
Amsden (1949) reported Favosites discoideus from the Browns- 

port Formation (Early Ludlow in age) of western Tennessee. The | 

corallum is hemispherical with a convex to conical base. Attach- 

ment is by a narrow peduncle, and the rest of the base is reportedly 
covered by a holotheca. The largest specimen is 5.5 cm in diameter. 

Amsden noted that while there is some variation in corallite size, 

the average diameter is 2.5 mm. His two figures on plate 34 do not 

show the corallite size pattern associated with my specimens, but the 

figures of plate 18 do. The specimen illustrated in plate 18, figures 
6 and 7 is the smallest Amsden collected, about 16 mm in maximum 

diameter. The larger corallites reach a maximum diameter of 2.5 
mm, while the smallest are less than 1 mm. No septa are reported 

in these forms. The tabulae are apparently mostly flat or concave, 

spaced about 1 mm apart. Numerous mural pores, about 0.25 mm 
in diameter, are located on the wall faces of the corallites. They are 

irregularly-spaced, but generally about 1 mm apart. Amsden re- 
garded the internal longitudinal elements reported by Roemer as 
non-existent. The agreement between the Brownsport and Brass- 
field specimens suggests they are probably conspecific (at least with 

regard to the specimens figured on Amsden’s plate 18). 
Stumm (1964) reported Favosites discoideus from the Louis- 

ville Limestone (Late Wenlock and Early Ludlow) in the vicinity 
of Louisville, Kentucky. The upper surface of the corallum is flat 

or convex with low relief. The lower surface is flat, with a concen- 

trically-wrinkled “peritheca” (holotheca), and central point of at- 

tachment. The coralla are 2 to 7 cm across, and 0.5 to 2 cm thick. 

The corallites are bimodal in size, the larger being 3 to 4 mm across 

(slightly wider than in my specimens), and the smaller averaging 
1.5 mm in diameter. The corallites of the several sizes are inter- 

spersed. The mural pores are uniserial or biserial. The tabulae are 

complete, horizontal, and spaced 1 to 3 mm apart. This wide spacing 

of the tabulae is in good agreement with that in my specimens. 
Stumm’s material is similar to mine, though, the higher maximum 
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corallite diameters and the smaller range in corallite diameter leaves 

his identification open to question. 

There is good agreement on what smaller specimens of Favo- 

sites discoideus (Roemer) look like, but less unanimity on the char- 

acteristics of larger specimens. Much more work is needed before 

this form can be sufficiently understood. 

Distribution. — Tennessee, Early Ludlow; England, Late Wen- 

lock; Anticosti Island, Early to Late Llandovery; Gotland, Early 

Wenlock; Korea, Silurian; Newfoundland; Silurian; Ohio and Ken- 

tucky, mid-Llandovery (Brassfield Formation). 

Brassfield occurrence. — Localities 7a (near Fairborn), 55 (clay 

layer at top of Brassfield near Ludlow Falls) and possibly 11 (near 

West Union), all in southwestern Ohio; locality 50 (near Colfax) in 

central Kentucky. 

Favosites densitabulatus, sp. nov. Pl. 9, figs. 6, 7; Pl. 30, figs. 1, 2 

1906. Favosites gothlandica Foerste, pp. 298-299, pl. 2, figs. 1A, B (non 
Lamarck, 1816). 

Cf. 1937. Favoites cf. F. favosus (Goldfuss), Teichert, pp. 129-130, pl. 6, figs. 
5, 6; pl. 7, fig. 2. 

Type material. — Holotype: UCGM 41945. 
Type locality and horizon.— Locality 1, near Panola, Ken- 

tucky, Waco bed, Noland Member, Brassfield Formation. 

Number of specimens examined. — Eleven, all collected during 

this study. 
Diagnosis. — Favosites with very broad corallites (diameter 

about 5 mm wall-to-wall, about 6 mm corner-to-corner); tabulae 

horizontal, often so closely spaced as to be almost touching; bases 

of tabulae with buttress-like features in margin, possibly reflecting 
marginal fossulae as in Favosites favosus (Goldfuss); tabulae with- 

out spines. 

Description. — The coralla are expansive, the largest being 20 
cm in maximum diameter (as preserved). This specimen indicates 

that corallum growth was centrifugally radial, and it may be recon- 

structed (assuming reasonable symmetry) as a low, upwardly- 

convex corallum, at least 24 cm in diameter and at least 4 cm high. 

This species has the broadest corallites of all the Brassfield 

favositids; the wall-to-wall diameter is generally about 5 mm, and 
the corner-to-corner diameter about 6 mm. The corallites show no 
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appreciable variation in diameter (as in Favosites discotdeus (Roe- 

mer) ), and are as a rule hexagonal. 

Besides the great width of the corallites, the most striking 

aspect of F. densitabulatus is the close-spacing of its tabulae. These 

may be so densely-packed that they nearly touch, or may be as far 

apart as 1 mm. Usually they are 0.6 mm apart and display peri- 

odicity of spacing. The tabulae are generally nearly flat, though 

some show a slight up- or down-bowing in their axes. The margins 

of their undersides have buttress-like extensions that may reflect 

marginal fossulae, as in Favosites favosus (Goldfuss). 

The walls are about 0.25 mm thick and undulose, with a distinct 

dark mid-line. Mural pores occur on the wall faces, though their 

pattern could not be determined, and each appears to have a thick- 

ened rim. Spines seem to be present on the corallite walls, but not on 

the tabulae. 

The combination of broad corallites and close-spaced tabulae 

is quite striking, making this a distinctive species. 

Discussion. — The only mention of this species in the literature 

is Foerste’s (1906) report of a supposed Favosites gothlandica from 

the Waco bed, Noland Member of the Brassfield Formation, in 

central Kentucky. The localities given by Foerste are Irvine (our 

locality 53 or 53a), Panola (locality 1), Vienna, Indian Fields, and 

Tipton Ferry. 

Foerste reported specimens up to 50 cm in diameter. The coral- 

lites were usually 4 to 5, and sometimes 6 mm across. The more-or- 

less flat tabulae were spaced 2 to 2.4 per millimeter. They reportedly 

have about 12 marginal depressions (apparently similar to those of 

F, favosus). Foerste noted the presence of rimmed mural pores 
(though not their arrangement), and was unable to clearly deter- 

mine the presence of spines. 

Teichert (1937) reported a favositid from the Silurian of the 

Brodeur Peninsula in the northeastern Canadian Arctic. This may 
be conspecific with another of the Brassfield species, but is mentioned 

here because of its similarity to F. densitabulatus. The tabulae are 

spaced quite closely, 2.4 per millimeter. The corallites are usually 
about 2.8 mm (though sometimes less) in diameter, and this does 

not seem to fit into the range of variation of F. densitabulatus. 

Distribution. — Kentucky, mid-Llandovery (Brassfield Forma- 

tion); possibly in same unit in Ohio. 
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Brassfield occurrence. — Localities 1 (near Panola) and 46 

(near College Hill) in central Kentucky, in the Waco bed, Noland 

Member of the Brassfield. Possibly from locality 11, near West 

Union, Ohio. Foerste (1906) reported specimens from several other 

localities in central Kentucky (see discussion). 

Favosites sp. A Pl. 30; figs. 3,4; Pl. 42) 47e5 

1860. Calamopora gothlandica Roemer (partim), pp. 18-19, pl. 2, figs. 9, 
9a, 9b (non Favosites gothlandicus Lamarck, 1816). 

1902. Favosites tachlowitzensis Poéta, pp. 231-233, pls. 72-75, 78-80, 86. 
? 1902. Favosites tachlowitzensis, var. delicata Poéta, p. 233, pl. 74. 

Cf. 1934. Favosites kennihoensis Shimizu, Ozaki, & Obata, p. 71, pl. 12, fig. 7; 
jell IS} soe, 7, 3 

1937. Favosites cf. F. favosus (Goldfuss), Teichert, pp. 129-30, pl. 6, figs. 
Dp Gs 

? 1937a. Favosites kuklini Chernysheyv, p. 69, pl. 4, figs. 2a, b. 
? 1949. Favosites brownsportensis Amsden, pp. 87-88, pl. 16, figs. 1-3. 

Cf. 1957. Favosites kuklini (Chernyshev), Zhizhina & Smirnova, pp. 22-24, pl. 
6, figs. 1-4; pl. 7, figs. 1, 2. 

Cf. 1957. Favosites crassimuralis Zhizhina (in Zhizhina & Smirnova), pp. 29- 
30, pl. 11, figs. 1-4. 

Cf. 1957. Favosites undulatus Tchernyshev (sic) var. fulvus Zhizhina, pp. 30- 
SPs plipli2 rigs te 2- 

Cf. 1967. Favosites gothlandicus Stasinska, p. 80, pl. 23, figs. 3a-c (non 
Lamarck, 1816). 

Type material. — Figured specimen (UCGM 41958). 

Type locality and horizon. — Specimen collected at locality 46, 

near College Hill, Kentucky, in the top of the Noland Member, 

Brassfield Formation. 

vv 

Number of specimens examined. — One. 
Description. — The corallum appears to have been originally 

hemispherical. The portion preserved has a maximum width of 11 
cm and a thickness of 7 cm. The corallites are generally uniform 

in size (PI. 30, fig. 3), about 2.5 to 3.0 mm in diameter, and are 

as a rule hexagonal, with fairly equal sides. The tabulae are closely 

spaced, the closest nearly touching each other (sometimes to the 

point of becoming incomplete), and the most widely spaced about 

1 mm apart. On average, there are about eight to ten in 5 mm. The 
tabulae tend to be weakly convex upward, and do not appear to 
have marginal pits, as are found in F. favosus. Their upper surfaces 

are free of spines. 

The walls are about 1/7 mm thick, and have a dark mid-line 
(Pl. 39, fig. 1). Spines seem to be present, but recrystallization 

makes it difficult to ascertain their character and abundance. For 

the same reason, the distribution of the mural pores is obscure, but 
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if the few breaks in the corallite walls that appear in section are 

mural pores, then it seems they are located on the wall faces, rather 

than in the corners. For this reason, the Brassfield form is placed 

in the genus Favosites Lamarck. The absence of thickened walls and 

of obvious squamulae precludes its being assigned to Squameofavo- 
sites Chernyshev. 

Discusston. — Because of the lack of critical information on 

this specimen, especially the distribution of spines and mural pores, 

it is difficult to determine a satisfactory identification. It is clear, 
however, that it represents a form distinct from other Brassfield 

favositids. The combination of intermediate-sized corallites with 

very closely spaced, spineless tabulae, is distinctive. It could prove 

to be a sub-species of Favosites densitabulatus, characterized by a 

narrower corallite and no apparent marginal pits in the tabulae. 
Roemer (1860) described favositids from the Brownsport For- 

mation (Early Ludlow) of western Tennessee, which he assigned 
to F. gothlandicus Lamarck. They clearly differ from the neotype 

of that species, as designated by Jones (1936). The coralla were 

“flat- or cake-shaped”, with mostly six-sided corallites fairly uni- 

form in diameter, 2.5 to 3.0 mm. Four tabulae, apparently mostly 

horizontal, occurred in a vertical distance about equal to the 
diameter of the tube, representing a spacing about equivalent to that 
found in my specimen. The mural pores were irregularly distributed, 
sometimes in pairs, sometimes singly, even on the same corallite 

wall. In all characters observed in my specimen, Roemer’s form 

agrees, and it is probable that these two forms are conspecific. Roe- 
mer also mentioned a variety of his form which he felt was dis- 

tinguished solely by its narrower corallites (1.0 to 1.5 mm in 
diameter). This form, illustrated in his plate 2, figure 11, cannot con- 

fidently be placed in synonymy with the Brassfield form. 

Pogéta (1902) described Favosites tachlowitzensis, a species 

which he ascribed to Barrande (apparently as an unpublished manu- 
script name), from Tachlowitz, Bohemia, level e2 (rocks representing 

discontinuous time periods from Wenlock to the base of the Lochkov, 

fide Kriz & Pojeta, 1974, p. 491). The corallites are mostly hexa- 

gonal, and fairly uniform in diameter, from 2.0 to 2.5 mm. The thin 

walls seem to thicken around the corallite apertures, and are in- 

vested with granules (spines? ). Spines of varying length are re- 
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ported in some coralla. Round or occasionally oval mural pores are 

distributed in two rows (sometimes in alternate positions) on the 

walls. On very broad walls, a third row of pores may be present. 

The pores have no thickened rims. The tabulae are horizontal and 

complete, spaced 14 to 16 per centimeter. F. tachlowitzensis is 

similar to the present form in the regularity of the corallite arrange- 

ment, most being six-sided and of fairly uniform size. As a rule 

they are narrower than mine, the broadest (2.5 mm) falling into the 
lower range of my corallites. The tabulae are not so closely spaced 

as in the Brassfield specimen, with density somewhat less than the 

average encountered in my corallites. Poéta illustrated the ropy 

pattern in the corallite walls as seen on the surface of a weathered 

specimen, a pattern not seen in my specimen. Unfortunately, I have 

no data on the arrangement of mural pores in my form, so in this 

important character the two forms cannot be compared. My speci- 

men may be conspecific with the Bohemian species, but it will be 

necessary to obtain more information on its morphologic features 

before a decision can be made. 

Poéta also described a variation of this species, F. tachlowitzen- 

sts delicata from level e2 at the same locality. The corallites of this 

form are nearly all hexagonal, of generally uniform diameter (ave- 

raging 2.5 mm). The walls are invested with granules that may 

form circles or squares around the mural pores. It is unclear if these 

granules represent septal spines. The pores are distinct, distributed 
in two rows on the wall faces. The tabulae are complete, horizontal, 

and evenly spaced, 16 in 1 cm, as in F. tachlowitzensis proper. The 

relationship between this form and my own is unclear, due to lack of 

information on the mural pores and spines of the latter. 

Shimizu, Ozaki, and Obata (1934) described a coral fauna from 

the Ken-niho Limestone of northwestern Korea. The fauna sug- 
gested, by comparison with other parts of the world, an age of Late 
Valentian to Late Salopian (approximately, Early Wenlock to 
Early Ludlow). From this fauna, they described Favosites kenn- 

hoensis, which has some features in common with the present speci- 
men. The massive corallum consists of corallites of fairly uniform 

size, about two mm in diameter. Their walls are thin and some- 

times longitudinally-wrinkled. Mural pores are “irregularly-distri- 
buted”. The tabulae show alternation of spacing. Where densely- 
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packed, there are four to six per millimeter, and where more sparse, 

there are three or fewer per millimeter. The tabulae are spaced in 

a pattern comparable with the Brassfield specimen, but are not so 

distinctly convex. Further, my form does not show the longitudinally- 
wrinkled walls of the Korean form. The evidence suggests these 

two are distinct species. 

Teichert (1937) described some specimens from the Silurian 

beds of the Brodeur Peninsula (Stanley Point) on Baffin Island, 

Canadian Arctic. The corallites are both regularly and irregularly 

hexagonal, with some pentagonal. Most were 2.8 mm in diameter, but 
smaller corallites are not uncommon. The wall thickness is 0.1 to 

0.2 mm. The tabulae are spaced 12 in 5 mm (somewhat closer than 

my average). Spines were not observed, and the mural pores did 

not seem to be in the corners of the corallites. The interiors of the 

corallites appear to have been somewhat disrupted, but convex tabu- 

lae are not uncommon. This form and my own have many features in 

common, and are tentatively regarded as conspecific. 

Favosites brownsportensts Amsden (1949), from the Browns- 

port Formation (Early Ludlow) of western Tennessee, is similar 

to my form. The corallites of the holotype (YPM 17616) are mostly 

3 to 4 mm in diameter, though there are fields of smaller corallites 

where proliferation has apparently occurred. The corallites are as a 
rule six-sided, with the sides usually unequal. In a given region, 
they are generally uniform in size. The tabulae are horizontal or 

slightly convex and close-spaced, about 5.5 in 5 mm where most 

dense. The mural pores are up to 0.3 mm in diameter, and are 

located on the wall faces. No spines were observed in thin-section. 

Though the corallites are slightly larger than in my form, and the 
tabulae slightly sparser, the Brownsport specimen might be part 

of a continuum, including my form, and possibly F. tachlowitzensts 

of Bohemia. 

Chernyshev (1937a) described Favosites kuklini from the Llan- 
dovery of Novaya Zemlya. His reference was not obtainable, but 
Zhizhina and Smirnova (1957) described specimens from the eastern 

Taimyrs, of Llandoverian and Wenlockian age, which they attri- 
buted to F. kuklint. The coralla are massive, with radially distributed 

corallites, five- to seven-sided, not homogeneous in diameter, ranging 

from 2 to 4 mm wide. The corallite walls are thin (0.08 to 0.3 mm 
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thick) and weakly wavy. Thick, blunt spines are sparsely distri- 

buted. Mural pores 0.24 to 0.4 mm in diameter are distributed 

usually in two rows, but occasionally one or three rows. Most tabu- 

lae seem to be slightly convex upward, and depressed peripherally 
where they contact the walls (the same profile as in my corallites). 

About 6 to 10 tabulae occur in 5 mm vertically. This species (as 

described by Zhizhina & Smirnova) is similar to mine, but differs 

in the apparent greater range of corallite diameters, and more sig- 

nificantly, in the nature of the spines which might represent the 
squamulae of Squameofavosites. 

In the same work (Zhizhina & Smirnova, 1957), Zhizhina 

described Favosites crasstmuralis from the Llandovery of the eastern 

Taimyrs. The massive corallum consists of radially arranged coral- 

lites, usually five- or six-sided (except for very young corallites, 

which may be three- or four-sided). Their diameter is 2.5 to 3.5 mm. 

The walls are thick (0.25 to 0.4 mm), with a distinct mid-line. A wall 

may be weakly concave in one corallite and weakly convex where 

it faces on a neighboring corallite. The spines are stout, broad, and 

pointed, about 0.2 to 0.25 m long. The mural pores are round, 0.2 

to 0.3 mm in diameter, and distributed alternately in two rows. The 

tabulae are close-spaced, sometimes wavy. Peripherally they often 
down-flex to join the wall (as in my form). There are 12 to 13 in 5 
mm, rather denser than the average in the Brassfield specimen. The 

Taimyr form differs from mine in the thickness of the walls and the 
nature of the spines. 

In the same work, Zhizhina described Favosites undulatus 

fulvus, a new variety of a species described by Chernyshev. Like the 

previous species, this form is from the Llandovery of the eastern 
Taimyrs. The corallum is massive, with corallites in radial or 
parallel patterns. The corallites are four to seven-sided, with rounded 
corners. The diameters are not uniform, mostly varying between 2.0 

and 3.5 mm. The wall is 0.12 to 0.17 mm thick, and rarely as much 

as 0.2 mm. The spines are short, broad, and pointed. The pores are 

round or oval, and distributed on the walls in one or two rows. 

Their diameters can vary in a single specimen from 0.28 to 0.36 
mm. The tabulae are closely spaced, with flat or concave surfaces, 

spaced 11 to 13 in 5 mm vertically. The Brassfield form differs from 
Zhizhina’s in having more regularly convex tabulae and _less- 
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developed spines. Also, my tabulae are not generally as closely 

spaced as in the Taimyr form. 

Stasinska (1967) described specimens from erratic boulders in 

Poland and from the Llandovery of Norway, that she identified as 

Favosites gothlandicus Lamarck. The coralla are massive, discoidal, 

with corailites 2.5 to 3.0 mm in diameter. The walls are straight, 

0.1 to 0.2 mm thick, with a distinct mid-line. Mural pores, 0.2 mm 

in diameter, are arranged in from one to three, most usually two 

rows, with the rows 0.2 to 0.5 mm apart. The tabulae are closely 

spaced, thin, mostly horizontal, but also weakly concave or convex. 

They are wavy in profile. Where most closely spaced, there are 2.5 

to 6 per mm. Elsewhere there are about 2 per mm. Short spines are 

present. [his form is similar to mine, differing only in the absence 

of consistently convex tabulae and in the definite presence of spines 

on the walls. Also, the transverse section (Stasinska’s figure 3a) sug- 

gests the presence of peripheral pits in the tabulae. 

Distribution. — Kentucky, mid-Llandovery (Brassfield Forma- 

tion); Tennessee, Early Ludlow; Baffin Island (Canadian Arctic), 

Silurian. 

While several forms in various parts of the world (discussed 

above) bear similarities to mine, the Brassfield specimen is insuffi- 

ciently understood to allow its confident identification with any of 

them. Further study will probably show it to be conspecific with 

some of these forms. 

Brassfield occurrence. — Locality 46, near College Hill, central 

Kentucky, in the top of the Noland Member. 

Genus PALEOFAVOSITES Twenhofel, 1914 

1829. Calamopora Goldfuss, p. 77. 
1914. Paleofavosites Twenhofel, p. 24. 
1971. Palaeofavosites Oekentorp, pp. 158-160. 

Type species.— (Original designation): Favosites asper 

d’Orbigny, 1850, p. 49 (= Favosites alveolaris Lonsdale [non Gold- 

fuss] 1839, p. 681, Pl. 15 bis, fig. 1; non fig. 2). 

Type bocality and horizon. — “Silurian: Wenlock, Shropshire, 

England, and Island of Dagé, Estonia” (fide Lang, Smith, & 

Thomas, 1940, p. 94). 

Diagnosis. — Identical to Favosites, except mural pores located 
in the corners of corallites, rather than on wall faces, often resulting 

in corallite corners being undulose. 
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Description.— The genus Paleofavosites encompasses those 

favositid species which consist of simple, polygonal tubes, traversed 

with tabulae, and bearing mural pores in the corners of the tubes 

only (none on the wall faces). The intercorallite walls contain a 

mid-line, which separates the wall portion belonging to each coral- 

lite from those of its neighbors. 

Septal spines are variably prominent, short, and essentially 

normal to the corallite wall. They never form continuous sheets. 

When three corallites meet along a single corner, there is an 

interdigitation of the mural pores. As an example: a pore will con- 

nect corallites A and B; above this a pore connects corallites A and 

C; above this, a tube again connects A and B, followed vertically 

by a tube connecting A and C, and so forth. The result is that the 
corallite corner does not define a straight line along the length of 
the corallite, as is the case in Favosites, but rather, a zigzag line. The 
prominence of this zigzag is presumably proportional to the vertical 
closeness of successive pores. 
Discussion. — Paleofavosites, like Favosites, poses difficult 

taxonomic problems, as patterns of variation have confused the 

search for meaningful taxobases on the specific level. Sutton’s work 

(1966) has been referred to in my discussion of Favosites Lamarck. 

In this work, he studied the variation of morphologic characters in 

Paleofavosites asper (d’Orbigny) (erroneously attributing this 

species to Twenhofel), and came to the same conclusions as for 
Favosites gothlandicus Lamarck: Abundance of spines and thick- 

ness of corallite walls vary greatly even within individual coralla, 

with greatest spinal abundance and wall thickness occurring rhyth- 
mically, corresponding to zones of close-spaced tabulae. The most 

stable character, he determined, is the mean corallite diameter (de- 

fined in the discussion of Sutton’s work under Favosites), both 

within coralla from a single horizon, and from different horizons. 

Paleofavosites Twenhofel has had a complicated taxonomic his- 

tory, the problems of which have been only recently resolved. Fol- 
lowing is a summary of the difficulties surrounding this name: 

When Goldfuss (1829, p. 77) introduced the genus Calamopora 

he described several species under that generic name, including C. 
alveolaris. This was designated as the type species of Calamopora by 
King (1850, p. 26; fide Oekentorp, 1971). It is characterized in part 
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by the mural pores being located in the corners of the corallite 

tubes. 

Lonsdale (1839, p. 681) described English corals under the 

name of Goldfuss’ species, but as he considered Calamopora to be a 

junior synonym of Favosites Lamarck (1816), he referred to his 

specimens as Favosites alveolaris. Of the two specimens Lonsdale 

illustrated, the one shown in his figure 2 (the “larger variety”) was 

determined by Oekentorp (1971), after examining the type ma- 

terial, to be identical to Goldfuss’ C. alveolaris. For the smaller speci- 

men (Lonsdale’s fig. 1), d’Orbigny (1850, p. 49) erected Favosites 

asper (spelling the trivial name “aspera”), a species in which the 

pores were also located in the corallite corners, as in C. alveolarts. 

Twenhofel (1914, p. 24) recognized the distinctiveness of mural 

pores being restricted to corallite corners, and erected the genus 
Paleofavosites (often wrongly modified by later authors to Palaeo- 

favosites), to accommodate Favosites prolificus Billings (1865b) 

and F. capax Billings (1866) [both from the Ordovician and 

Silurian of Anticosti Island], Calamopora alveolaris Goldfuss 

(1829), and Favosites asper d’Orbigny (1850). Twenhofel desig- 
nated F. asper as the type species of Paleofavosites. Later (1928, 
p- 125) Twenhofel stated that he chose F. asper as the type species 
because he had believed it to be identical to Billings’ later species, 
F. prolificus, but now he no longer felt they were synonymous. Con- 
sequently he sought to change the type species designation to F. 
prolificus. This latter assignment of type species is invalid. 

Because the mural pores of both C. alveolaris and F. asper are 

restricted to the corallite corners, they are considered congeneric. 

Consequently, Paleofavosites Twenhofel is a junior subjective 
synonym of Calamopora Goldfuss. Arguing that the term Calamo- 
pora had not been used in the literature for half a century, and that 
Palaeofavosites [sic] had in the meantime become firmly established 

in the minds of paleontologists, Oekentorp (1971) requested that 
what he regarded as a potentially chaotic situation be avoided 

through the use of the plenary powers of the International Commis- 
sion on Zoological Nomenclature to suppress Calamopora Goldfuss 

in favor of Palaeofavosites [sic] Twenhofel. To keep what was at 

that point a subjective synonymy from becoming an objective 
synonymy, Oekentorp further proposed that F. asper d’Orbigny be 
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retained as the type species of Palacofavosites [sic], rather than 

allowing Goldfuss’ C. alveolaris to remain as the standard for the 

concept of this genus. 

In accordance with Article 79(b) of the International Code of 

Zoological Nomenclature, which requires proof that the threatened 

name has been used by at least five different authors in at least 

ten different publications in the last fifty years, Oekentorp (1974) 

submitted a partial list of references in support of his appeal for 

the retention of Palaeofavosites [sic] Twenhofel and the suppression 

of Calamopora Goldfuss. 

As noted above, the correct spelling of Twenhofel’s generic name 

is Paleofavosites. Throughout his process of appealing to the ICZN, 

Oekentorp had used the spelling Palaeofavosites, and in 1975, Cara- 

manica (p. 1126) issued a reminder that the addition of an a after 

the first syllable of the name, in common practice to that time, was 

incorrect, differing as it did from Twenhofel’s original spelling of the 
name as Paleofavosites. He was particularly concerned about the fact 

of Oekentorp’s misspelling of the name in his application to the 

ICZN, as this might result in the improperly spelled name being 
placed on the Official List of Generic Names in Zoology, in the 
event that its continued use was authorized by the Commission. 

In 1976, the International Commission on Zoological Nomen- 

clature ruled (Opinion 1059) in favor of suppressing Calamopora 

Goldfuss, 1829, using the plenary powers, “for the purposes of the 

Law of Priority, but not for those of the Law of Homonymy”. In 
its place, the Commission accepted Palaeofavosites [sic] Twenhofel, 

1914, with Favosites asper d’Orbigny, 1850 as the type species. 
Following this ruling, Oekentorp (1977) noted that at the 

time he formulated his application to the ICZN he was unable to 

trace the reference in which the name Paleofavosites had been intro- 

duced by Twenhofel, and so he had used the “correct latinized form 

generally common in literature. . .”, Palaeofavosites. He later 

realized that this was an emendation unjustified by the Code, 

acknowledging that Paleofavosites is the correct spelling (Oekentorp, 

1976, fide Oekentorp, 1977). He went on to say (1977) that while 

he agreed with Caramanica (1975) on the correct original spelling 
of the generic name, the International Commission on Zoological 
Nomenclature’s Opinion 1059 (1976), suppressing Calamopora Gold- 

fuss, had used the spelling Palaeofavosites for Twenhofel’s generic 
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name. Oekentorp felt that this firmly established the spelling 

“Palaeofavosites” again, and recommended that this spelling be re- 

tained. 

Melville (1978) responded by saying that in Opinion 1059, the 

Commission “did not have the question of the spelling of the name 

under consideration”, but rather the matter of suppression of a 

senior name in favor of a junior name that had allegedly become 
firmly established in the literature. Validation of the alternate 

spelling of Paleofavosites could have been accomplished only by 

use of the plenary powers by the Commission “after due advertise- 

ment of its intention to do so”. As neither step had been taken, the 

supposed validation of the spelling “Palaeofavosites” had never, in 

fact, occurred. According to Melville, “Paleofavosites” is a correct 

original spelling under Article 32a of the Code, and is to be re- 

tained. “Palaeofavosites” is an intentional, unjustified change, and 

therefore an invalid junior objective synonym of Paleofavosites. 
Oekentorp’s spelling error in his application had been simply re- 
peated in the Commission’s opinion, and a correction of this 
spelling error was published in the Corrigenda sheet on p. 264 of the 
same volume in which Opinion 1059 appeared (fide Melville, 1978). 

The result of this long controversy is that Paleofavosites Twen- 

hofel, 1914 (retaining its original spelling) replaces Calamopora 

Goldfuss, 1829 as the valid name for this genus, and the type species 
originally designated for Paleofavosites by Twenhofel, Favosites 

asper d’Orbigny, 1850, is the type of this genus. 

Paleofavosites prolificus (Billings) Pl. 9, figs. 1-5; Pl. 29, figs. 3, 4; 
PI. 39; figs, 1,3 

Cf. 1826. Calamopora alveolaris Goldfuss, p. 77, pl. 26, figs. 1a-c. 
Cf. 1839. Favosites alveolaris (Goldfuss), Lonsdale, p. 681, pl. 15 bis, figs. 1, 

ici Ilo, A ee 
Cf. 1850. Favosites aspera [sic] d’Orbigny, p. 49. 

1865b. Favosites prolificus Billings, p. 429. 
1876. Favosites niagarensis Hall, Rominger, p. 23, pl. 5, fig. 1 (zon Hall, 

1852). 
? 1890. Favosites niagarensis (Rominger), Foerste, p. 334. 

1899. Favosites aspera [sic] d’'Orbigny, Lambe, p. 4-6, pl. 1, fig. 2. 
1919. Paleofavosites asper (d’Orbigny), Williams, pl. 6, figs. 1a, b; pl. 17, 

fig) 36 
1928. Paleofavosites prolificus (Billings), Twenhofel, p. 126. 
1933. Favosites aspera [sic] d’Orbigny, Tripp, p. 96, pl. 8, fig. 3; pl. 9, 

fig. 1; text-fig. 20. 
Cf. 1936. Favosites alveolaris (Goldfuss), Lecompte, pp. 66-68, pl. 11, fig. 4. 

1940. Favosites asper d’Orbigny, Sugiyama, pp. 126-127, pl. 19, fig. 11; pl. 
20, figs. 2-4; pl. 21, figs. 9-11. 
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Non 1956. Paleofavosites prolificus (Billings), Stearn, p. 60, pl. 4, fig. 1; pl. 

1963. piaeieatoaes prolificus (Billings), Nelson, p. 52, pl. 7, fig. 5. 
? 1966. Palaeofavosites asper Bolton, pl. 1, figs. 25, 26. 
? 1968. Palaeofavosites asper Bolton, pl. 12, fig. 20. 

Type material. — Repository of type material unknown. 

Type locality and horizon. — Anticosti Island, somewhere with- 

in the range of Late Ordovician to Middle Wenlock. The precise 

horizon is unknown in the case of Billings’ specimens, but he (and 

Twenhofel, 1928) indicated the species is found through the above 
range. 

Number of specimens examined. — Approximately 100, all col- 

lected during the present study. 
Diagnosis. — Paleofavosites with corallites of fairly uniform 

size, generally 1.0 to 1.5 mm, rarely 2.0 mm in diameter; tabulae 

flat or concave; short spines on walls, but not on tabular surfaces; 

wall corners not strongly crenulate. 

Description. — This is one of the most frequently encountered 
coral species in the Brassfield Formation. It often occurs as massive 

cobbles showing unmistakeable evidence of transport, but is also 

found in apparent growth-position, undisturbed after death. A 

maximum diameter of 30 cm is not unusual for a corallum of this 

species. The convexity of the upper surface of coralla varies, and 

there is no clear evidence of a peduncle or holotheca. It has never 

been observed to branch. Characteristically, the corallite diameter 

is 1.0 to 1.5 mm, rarely 2.0 mm. Smaller new corallites occur among 
the larger ones, but tend to be lost in the crowd of full-grown coral- 
lites, resulting in a fairly uniform appearance of the corallites on 

the surface of the corallum. This is in contrast to Favosites dis- 

cotdeus, where large corallites are often surrounded and isolated by 
numerous small ones. Neither do the small corallites occur in fields, 

as they do in F. hisingeri. These dissimilar size distributions doubt- 

less reflect differences in off-setting patterns. 
The corallite walls are about 0.2 mm thick. It is not clear if a 

mid-line is present. In some specimens, the corallite walls (in trans- 

verse section) appear undulose, while in others they are straight. 

The few mural pores observed occur in the corners of the coral- 

lites, rather than on the wall faces. They are narrow, resembling pin- 

holes. In one section (Pl. 29, fig. 3; Pl. 39, fig. 3) they appear to be 

about 1 mm apart vertically. The zigzag corallite junctures often 
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seen in vertical sections of Ordovician specimens of Paleofavosites 

are not obvious in my material. 

Very short spines, barely visible in whole specimens (PI. 9, fig. 

1) occur on the corallite walls. They are arranged in poorly-defined 

longitudinal rows. One count showed eight in a vertical space of 2 

mm (UCGM 41926). Spines do not seem to be present on the 

tabulae. 

The tabulae are usually concave upward, sometimes flat. They 
are 0.5 to 2 mm apart, and this spacing shows distinct vertical zona- 
tion (PI. 9, figs. 1, 2; Pl. 29, fig. 3). This zonation results in layers 

of the corallum alternating in their resistance to erosion, so that it is 

common to find a worn specimen whose base or side is rugose. 

In the best-preserved specimen (UCGM 41926, Pl. 9, fig. 3), 

the lower surfaces of the tabulae often have an axially-located pro- 

tuberance, similar to those seen in the holotype of Favosites favosus 

(Goldfuss) (Pl. 8, figs. 4, 9). One corallite of the same specimen 

also has one tabula which appears to be radially-fluted, a feature 

also common in F. favosus (same figures), which represents mar- 

ginal fossulae. 

Discussion. —Goldfuss (1826) described Calamopora alveo- 

laris from loose rock fragments from the Eifel and Groningen areas 

of Germany. The tubes are united in a bulbous mass (the corallum), 

and are five- and six-sided. They are fairly regular, straight, and of 

nearly equal “thickness” (diameter? ). The tabulae are horizontal, 
and at each corner of the corallite, the tabula is depressed. Gold- 
fuss believed these points might mark the apertures of mural pores. 
The mural pores are very numerous, and lie in the corners of the 

corallites. No indication is given of the corallite diameter, unless 

Goldfuss’ figure la is natural size. If so, the corallites are rather 

broader than mine, commonly reaching 2.5, and often 3.0 mm. Gold- 

fuss made a point of showing the marginal pits of the tabulae. As 

noted in my description, one corallite of a specimen had what ap- 
peared to be such depressions, and it is possible that they are en- 
vironmentally induced features, rather than representing a specific 
taxobasis. They do appear in other species including some belong- 
ing to other genera (e.g., Favosites favosus). Goldfuss’ figure Ic 

shows septal spines similar in size (proportional to the corallite) 

to mine. The mural pores seem similar in size and arrangement to 
mine. The possibly greater diameter of the corallites and the fre- 
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quent occurrence of marginal pits in the German form, preclude 

identifying the Brassfield species with Goldfuss’ material. 

Lecompte (1936) described and figured the holotype of Cala- 

mopora alveolaris Goldfuss. His observations substantiate my inter- 
pretation of Goldfuss’ description and figures. Lecompte noted that 

the probable age of Goldfuss’ material is Silurian. 

Lonsdale (1839) reported Favosites alveolaris from the Wen- 

lock rocks of England. The diameters of his corallites are consistent 

with mine, about 1 mm, but the corners between corallites are 

strongly zigzagged, due to the presence of mural pores interlocking 

from several corallites. This longitudinal zigzagging is not found to 
such a degree in my specimens, and the English form is not regarded 

as conspecific with the Brassfield material. 
D’Orbigny (1850) chose as the basis of his species, Favosites 

asper, Lonsdale’s (1839) figure 1 of F. alueolaris. He recorded the 

date of original description of F. asper as 1847, but the referred-to 

publication has not been found, and 1850 is commonly cited as the 

original date (e.g., Bassler, 1915, p. 941). This trivial name (asper) 

has often been applied to forms similar to mine, but as noted above, 

Lonsdale’s specimens are not considered conspecific with the Brass- 

field form. 

Billings (1865b) introduced the name Favosites prolificus for 

specimens from Anticosti Island (“Hudson River group and 
throughout the Middle Silurian”). The original description is: 

Corallum forming large hemispheric or irregularly convex masses. Tubes 
about one line in diameter. Tabulae thin and either complete or imperfect, 
sometimes filling the tube with vesicular tissue. They are often very numerous, 
there being sometimes six or seven in one line. No septa or mural pores have 
yet been detected, and it may be that this species should be placed in another 
genus. 

No figure accompanied this description. So far as it goes, the 
description agrees well enough with my specimens. Unfortunately, 

important information concerning the mural pores, corallite junc- 
tures, spines and topography of the tabular surfaces is lacking. 
Twenhofel (1914, p. 24) remarked that F. prolificus has pores in 

the corners. He later (1928, p. 125) expressed some doubt that F. 

asper and F. proltificus were (as was by then generally believed) 

identical. As the evidence discussed above shows, my form is not 

conspecific with either C. alveolaris or F. asper. As specimens 

described under the name of Favosites (later Paleofavosites) pro- 
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lificus are in general agreement with the Brassfield form, it seems 

best to use that name here, pending investigation of type material. 
From the “Niagara Group” of Point Detour, northern Michi- 

gan, Rominger (1876) described a form which he wrongly identified 

with Favosites magarensis Hall. It is probable that this specimen 

(UMMP 8438) comes from the Manistique Group (Late Llan- 

dovery through Middle Wenlock). The corallites are polygonal, 

about equal in diameter (generally 1.5 mm). The tabulae are flat 
and spaced zonally. Delicate spines are present on the walls. The 

sparse mural pores lie close to the corners. In all important char- 

acters this specimen is identical with the Brassfield form and they 
are considered conspecific. 

Foerste (1890) reported Favosites magarensis (based on the 

similarity of his specimens to Rominger’s material) from the “Clin- 
ton Group” (Brassfield Formation) in Ohio, noting it as the most 

common species in the unit. This abundance strongly suggests that 

Foerste was referring to P. prolificus but the paucity of data in his 

description (consisting of corallite diameters and tabula-spacing, 

with occasional references to tube-crenulation) leaves the true 

identity uncertain. 

Lambe (1899) reported Favosites asper from Anticosti Island 

in the Canadian Maritime area, and from Stony Mountain and 

Stonewall, Manitoba. The age of Lambe’s material is uncertain, but 

Bolton (1960, p. 30) noted Upper Ordovician units (Stony Moun- 

tain Formation and Stonewall Formation) at Stony Mountain and 

Stonewall quarry, both in Manitoba. It is likely, then, that the 

Manitoba material is of about this age. 
The coralla are massive and large. Their form is convex up- 

ward, with a flat bottom. Lambe reported an “epitheca” covering 
the bottom, though this was not seen in any of my specimens. The 

corallites average 2 mm in diameter, and are of fairly uniform size 

in a given specimen. The tabulae are complete and flat, or less often, 
convex, or concave, and are about 0.5 to 1.0 mm apart, though 
sometimes more. Apparently the spacing shows vertical zonation. 
Small, usually inconspicuous marginal pits occur in some specimens. 
The pores are of “moderate” size, in or near the angles of the walls 
and numerous in some specimens. They are about 0.75 mm apart 
vertically, and some are enclosed by raised rims. Rarely the pores 

are located on the faces of the corallite walls. 
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Septal spines (generally short) occur on the corallite walls in 

longitudinal rows. The corallite diameter varies between specimens, 

ranging below 1 mm in some cases, while in others they range from 

0.5 to 2 mm. The single figure accompanying the description shows 

an idealized corallite with large pores nearly as wide as the distance 

between them. The wall is slightly zigzagged. From the description 

and figures it seems that at least some of the specimens studied by 

Lambe are conspecific with our specimens. The greatest discrepancy 

is the apparent greater pore diameter in the Canadian specimens. 

The pore spacing, however, is comparable to mine. Recrystalliza- 
tion may have reduced the pore size in the Brassfield specimens, 

sometimes obliterating them completely. Lambe’s specimens, then, 

may be considered conspecific with my own. 

Williams (1919) illustrated specimens of what he referred to as 
Paleofavosites asper from the Manitoulin and Fossil Hill Forma- 

tions (Early and Middle Llandovery, respectively) of Manitoulin 

Island. The corallite diameters are fairly uniform, mostly 1.0 to 1.5 

mm, and the mural pores are apparently small and in the corners of 
the corallites. The resemblance to my specimens is such that they are 

regarded as conspecific. 
Twenhofel (1928) reported Paleofavosites prolificus from the 

Late Ordovician through the Middle Wenlock (“throughout the 
Anticosti measures”) of Anticosti Island. [This range is similar to 

that of Propora conferta on the island.] The specimens have coral- 
lite diameters of 1 to 1.5 mm, and flat, concave, and convex tabu- 

lae spaced 0.33 to 2 mm apart. Submarginal pits are rare and in- 

distinct. The mural pores are small, less than 0.25 mm wide and 

spaced eight to nine in 5 mm. They are rarely visible, (as is the 

case with my specimens), and lie in the corallite corners. The walls 

marginal to each pore are “arched to make a depression about the 
pore”. This presumably means that the pores are at the ends of 

lateral protuberances in the corners, a feature common in Paleo- 

favosites, and apparently weakly developed in the Brassfield speci- 
mens. Spines are present. Twenhofel noted that this is one of the 

most common and wide-ranging species on Anticosti Island, extend- 
ing from the base of the English Head Formation (Upper Ordo- 
vician) to the base of the Chicotte Formation (uppermost Llan- 
dovery). The Anticosti and Brassfield forms are probably conspeci- 

fre: 
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Tripp (1933) recognized the lack of firm criteria for speciating 
favositids, and so resorted to using form-groups in his study of 
the Gotland favositids. His Aspera-forms are typified by the follow- 

ing (here paraphrased): The corallites are 1 mm in diameter, more 

or less constant in size throughout the colony. Spines occur only 
sporadically. The pores lie in the corners of the corallites, in small 

out-bayings of the walls, resulting in a waviness of the walls in longi- 
tudinal section. This waviness, however, is not always marked in 

his figures. The pore diameter is 0.1 mm, one-tenth the corallite 

diameter. Tripp noted that this relationship of pore to tube 

diameter holds for all of the members of the Aspera-form known 

to him. The tabulae are mostly gently concave upward, and spaced 

about 2 per mm (although the spacing is clearly zoned). The coralla 

are massive. Tripp’s description and figures agree so well with my 
specimens that it is probable that the Gotland and Brassfield forms 
are conspecific. The specimen most similar to my material appears 
in Plate 8, figure 3 and comes from the Hogklint beds (Early Wen- 

lock). 

Sugiyama (1940), in his study of the stratigraphy and pale- 

ontology of the Kitakami region of Japan, described several speci- 
mens similar to P. prolificus from the “Clathrodictyon” and “Haly- 

sites” Limestones. These horizons are assigned to the Salopian (Wen- 
lock and Lower Ludlow) equivalents of England (Hamada, 1958, 

table 2, p. 95). The coralla are massive. In one of the three specimens 
described, the corallites are usually 1.0 to 1.5 mm in diameter, with 

thin, straight walls, about 0.06 to 0.1 mm thick. The tabulae are 

usually flat and complete, four to five occurring in 2 millimeters 

vertically. The mural pores are of “moderate” size, in two rows 

located very close to the angles, but sometimes on the wall faces. 

Rare septal spines are arranged in a regular manner. 
A second specimen differed from the first in having smaller 

corallites (0.7 to 1.2 mm diameter), with normally concave tabulae. 

A third specimen differed from the other two in having more 
numerous spines, and wavy walls. 

Sugiyama regarded these specimens as conspecific. The avail- 
able data indicate that these specimens are probably P. frolificus. 

Stearn (1956) reported Paleofavosites prolificus from the Upper 

Ordovician of southern Manitoba (Interlake Group, Stonewall 

Formation, and especially the Stony Mountain Formation), but his 



270 Buttetin 305 

corallites are too wide (uniformly 2.34 mm) to be considered P. 

prolificus, as that species is presently understood. 

Nelson (1963) reported P. prolificus from the Chasm Creek 

Formation (Upper Ordovician) of Manitoba. The corallites are 

fairly uniform, 1.5 mm in diameter. Mural pores occur in the corners 

of the corallites, and are about 0.1 mm in diameter. The tabulae are 

flat and close-spaced, about four to six occurring in a vertical dis- 

tance equal to the corallite diameter. In all features noted by Nel- 

son, this form agrees with mine, and they are considered identical. 

Bolton (1966, 1968) illustrated two specimens identified as 

Palaeofavosites asper from the Manitoulin Formation (Early Llan- 

dovery) of Manitoulin Island. Only surficial views are shown, and 

these are in good agreement with my specimens, showing massive 
coralla with a uniform corallite diameter of about 1.5 mm. If the 

original specimens (GSC 20481 and GSC 17961) have a zigzagging 
of the corallite corners at the mural pores, these specimens could 

be assigned to D’Orbigny’s species, as Bolton has done. If the zig- 

zagging is weak or absent it would be best to assign them to P. 

prolificus. 

Our studies of Paleofavosites prolificus have served to empha- 

size the fact that as yet, taxonomic relations among the favositids 

are poorly understood. P. prolificus and P. asper, as understood 

here, differ mainly in the greater crenulation of corallite corners in 

the latter. Yet, in several cases, it appears that this crenulation may 

occur in some parts of a specimen and not in others. As with the 

marginal fossulae in Favosites favosus, and in some Paleofavosites, 

these features are sometimes ubiquitous, sometimes sporadic, and 

sometimes absent from specimens for whose taxonomic positions 

they are considered important taxobases. 

It is possible that the development of crenulated sutures is re- 

lated to the spacing of the mural pores. Where only two or three 

corallite corners meet at a suture, communication through pores 
can possibly be effected without formation of tubes. When four coral- 
lites meet along a narrow suture, they must alternate pore com- 

munication between opposing corallites. In this case, pore juncture 
between the east-west pair of corallites effectively forms the upper 

and lower walls of the pore junctures between the north-south pair. 
If this is so, then P. prolificus would be a junior synonym of P. 
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asper. Pending further study, however, they must be regarded as 

distinct. 

Distribution. — Anticosti Island, Late Ordovician through Late 

Llandovery; northern Michigan, within the range of Late Llan- 

dovery to Middle Wenlock; Manitoba, Late Ordovician; Manitoulin 

Island, Early and Middle Llandovery; Gotland, Early Wenlock; 
Japan, Wenlock and Early Ludlow; Ohio (and possibly Indiana and 

Kentucky, mid-Llandovery (Brassfield Formation). 

Brassfield occurrence. — Ohio localities: 2 (north of Manches- 

ter), 7a (near Fairborn), 11 (near West Union), 14 (Piqua), 37 

(Turtle Creek near Sharpsville). Questionable occurrences include 

the following: Ohio localities 13 (Todd Fork Creek near Wilming- 

ton), 15 (near West Milton). Indiana locality 26 (Elkhorn Falls 

near Richmond). Kentucky localities 30 (near Seatonville) and 53a 

(near Irvine), the latter in the Noland Member. 

Family HALYSITIDAE Milne-Edwards & Haime, 1850 

Nom. transl. Duncan, 1872 (ex Halysitinae Milne-Edwards & Haime, 1850). 

Cateniform Tabulata, with ranks only one corallite thick; coral- 

lites circular or elliptical in cross-section; corallite walls two-layered; 

longitudinal elements (septa), when present, are 12 acanthine septa; 

mural pores absent; space between neighboring corallites may con- 
tain an interstitial tube (smaller corallite?) which, like the larger 

corallites, is tabulate; tabulae of interstitial tubes, and the peripheral 

portions of the interiors of the corallites, may be vesiculose (Cysti- 

halysites); balken may occur in margins of the small, intermediate 

corallites. 

Genus HALYSITES Fischer von Waldheim, 1828 

1813. Alyssites Fischer von Waldheim, p. 387. 
1828. Halysites Fischer von Waldheim, p. 15. 
1954. Halysites Thomas & Smith, p. 766 (pfartim). 
1955. Halysites Buehler, pp. 21, 24-25. 
1956. Halysites Duncan, pp. 222-223 (partim). 
1957. Schedohalysites Hamada, pp. 397, 401. 
1957. Acanthohalysites Hamada, pp. 397, 404. 

Type species.— (By monotypy) Tubipora catenularia Lin- 

naeus, 1767, p. 1270. 

Type locality and horizon. — “Thrown up on the shores of the 

Baltic” (fide Buehler, 1955, p. 24). Neotype (see Halysites catenu- 

larius) from the Silurian of Gotland. 
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Diagnosis. — Halysitidae with circular or elliptical corallites, 

two or more in each rank; interstitial tubes present between 

some or all corallites; tabulae in both corallites and interstitial tubes 

complete. 

Description. — These are corals of cateniform habit, with coral- 

lites arranged like the vertical poles of a palisade, to form the ranks 

of the corallum. The individual walls of the palisade branch and 

connect with other branches, producing, when viewed from above, 

what looks like an aggregation of interlinked chains. Each corallite 

is prostrate basally, except for those which arise later, through inter- 

stitial budding. Distally, the corallites flex upward, so that for most 

of its length, each corallite has a vertically-directed axis. 

Two sorts of tubular structures constitute the corallum: the 

corallites, and the interstitial tubes (usually referred to as micro- 

corallites or mesocorallites in the literature; see section on morpho- 

logic terms). The corallites are the larger and more obvious of these 

tubes, and the interstitial tubes alternate between all or some pairs 
of corallites in the ranks. Both kinds of tubes have two-layered walls, 

of which the outermost is thin and optically denser than the inner 

layer, and is continuous along both outer surfaces of the ranks. 
Sandwiched between the two sides of outer wall, the inner, coeno- 

steum-like layer lines both the corallites and the interstitial tubes. 

A distinctive feature called “balken” sometimes occurs in the 

form of vertical rods in the four corners of the interstitial tubes, 

parallel to the axis. These are of various forms, and are probably 
an important specific taxobasis for the genus. (Hamada, 1959, pp. 
282-284 discusses this feature.) 

The corallites and interstitial tubes contain tabulae; those of the 

latter are more closely spaced than those of the former. Spines 
(acanthine septa) occur in the corallites (not, apparently, in the 

interstitial tubes) of some species, and their development within a 

given specimen varies. 
Discussion. — Fischer von Waldheim (1813, p. 387) erected the 

genus Alyssites (Greek for “chain rock”) for Tubipora catenularia 
Linnaeus (1767), a species he determined not to be a true Tubipora. 

In a subsequent paper (1828, p. 15) he changed the spelling (though 

not the meaning) of the original generic name to Halysites. Fischer 
von Waldheim apparently considered this emendation insignificant, 
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as he made no reference to it in his 1828 paper, and further stated 

there (p. 15) that, “Les Membres de notre Société, ainsi que mes 

éléves, connoissent ce genre sous le nom de Halysites depuis 1806.” 

If this reference to long-standing usage was actually to the ortho- 
graphy Halysites, it suggests that the author considered the latinized 
transliterations of the Greek word to be as interchangeable taxo- 

nomically as they would be lexicographically. 
Thomas and Smith (1954, p. 766) considered Fischer von 

Waldheim’s emendation to be correct, quoting Lang, Smith, & 

Thomas (1940, p. 64) as judging this action a proper one, and 
noting its general acceptance. Buehler, however (1955, p. 21) con- 

sidered such an emendation contrary to the rules of the Interna- 

tional Code of Zoological Nomenclature but felt that a reversion to 

the use of Alyssites would cause undue confusion in the literature. 

He indicated his intention to petition the International Commission 

on Zoological Nomenclature to suppress Alyssites. Recently, how- 
ever, Buehler informed me (personal communication) that such a 

petition never materialized, as he had become convinced that 
Fischer von Waldheim’s emendation was legal. This does not seem 
to be the time or place to resolve the matter, and for the present 
at least, the subsequent and commonplace rendition for the generic 
name will be used. 

Fischer von Waldheim (1828, p. 15) noted Lamarck’s introduc- 

tion of the generic name Catenipora (1816), but considered it a 
synonym of his Halysites-Alyssites (1813). Nonetheless, Catentpora 

continued in use, appearing in Goldfuss’ work (1826) and that of 
Hall (e.g¢., 1852). The latter seems to have been the last author to 

employ Catenipora as a valid generic name until its resurrection by 
Buehler in 1955 (see Catenipora synonymy). Even in their taxono- 

mic work on the genus Halysites, Thomas and Smith (1954) con- 

sidered Catentpora escharoides Lamarck, 1816, the type species of 
Catentpora Lamarck, to be congeneric with Halysites catenularwus 

(Linnaeus, 1767), placing both species in Fischer von Waldheim’s 

genus. 
As a result Halysites has long been used for Catentpora (see dis- 

cussion of Catenipora). As noted above, Buehler resurrected the 
term Catenipora as a valid generic name, and Hamada, in his im- 

_ portant work on the Halysitidae (1957) accepted this, while as- 
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signing spiniferous specimens, otherwise referable to Halysites, to 
Acanthohalysites Hamada (pp. 397, 404). It now seems that the 

development of spines in the halysitids may be gradational within 

a genus, species, or single specimen (as seems to be the case in 

Favosites), and consequently, Acanthohalysites is here considered a 

junior synonym of Halysites. 

Duncan (1956), in her survey of Ordovician and Silurian corals 

of the western United States, used Catentpora (as well as Cysti- 

halysites Chernyshey, 1941b, p. 70, based upon Cystthalysites 

murabilis from the Upper Silurian of the southwestern Taimyrs in 

Siberia) as a subgenus of Halysites. 

Hamada’s (1957) Schedohalysites was intended to accommo- 

date those halysitids in which interstitial tubes are present in cer- 

tain portions of the corallum, but not in others. These structures, 
however, are not necessarily ubiquitous in a corallum of Halysites, 

either as a result of the natural living form of the colony, or the 

vagaries of preservation. Therefore a corallum is here assigned to 

Halysites if it has any interstitial tubes at all, provided that it does 

not fall into the realm of Cystihalysites (in having vesicular dis- 

sepiments in the interstitial tubes and the peripheries of the corallite 

lumens). Consequently, Schedohalysites is a junior synonym of 
Halysites. 

Halysites catenularius (Linnaeus) Pl; 32, figs. 2,3; Pl. 372 figs see 
Pl. 41, fig. 2 

1767. Tubipora catenularia Linnaeus, pp. 1270-1271. 
? 1875. Halysites catenularia (Linnaeus), Nicholson, p. 227. 
? 1876. Halysites catenulata [sic] (Linnaeus), Rominger (partim), pp. 78-79, 

pl. 29, figs. 1, 2 (nom fig. 4). 
? 1890. Halysites catenulatus [sic] (Linnaeus), Foerste, pp. 337-338. 

1904. Halysites cratus Etheridge, pp. 27-29, pl. 1, fig. 1; pl. 4, figs. 3, 4; 
pl. 6, figs. 5, 6. 

? 1909b. Halysites catenularia (Linnaeus), Foerste, p. 10. 
? 1928. Halysites catenularia (Linnaeus), Twenhofel, p. 125. 
? 1939. Halysites catenularia (Linnaeus), Shrock & Twenhofel, p. 255, pl. 29, 

fig. 18 (possibly 21, 23). 
? 1939. Halysites catenularia (Linnaeus), Northrop, p. 153. 

1954. Halysites catenularius (Linnaeus), Thomas & Smith, pp. 766-768, pl. 
20, figs. la-c. 

1955. “The Genotype of Halysites” Buehler, pp. 24-25. 
1955. Halysites catenularius (Linnaeus), Buehler, pp. 28-29. 
1958. Halysites cratus Etheridge, Hamada, p. 101, pl. 10, figs. 5, 6a, b. 
1961a. Halysites junior Klaamann, pp. 93-95, pl. 12, figs. 1-5, text-fig. 6. 
1962. Halysites catenularius (Linnaeus), Flugel, pp. 316-317, pl. 22, fig. 4. 
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Type material. — Neotype (of Thomas & Smith, 1954, p. 767): 

Specimen No. 1 of the Bromell Collection in the Paleontologiska 

Institution, Uppsala, Sweden; described and illustrated by Bromell 

(1728), p. 411, No. 5, and fig. 11 on the plate opposite p. 410. This 

specimen is figured by Thomas and Smith (pl. 20, figs. la-c), and 

in the present work (PI. 37, figs. 1, 2; Pl. 41, fiane2))). 

Type locality. — Silurian of Gotland. 

Number of specimens examined. — One specimen found in the 

field. 

Diagnosis. — Halysites with nearly ubiquitous interstitial 

tubes, lacking balken; corallites circular to elliptical in cross-sec- 

tion, measuring about 1.5 x 1.0 mm in inside diameter; interstitial 

tubes tetragonal in cross-section with longer side perpendicular to 

direction of rank extension, or equal-sided (square); spines absent, 

or weakly-developed; ranks frequently joined to form lacunae. 

Description. — The original size and shape of the Brassfield 

corallum is difficult to deduce from the available material. The 

longest corallite is 3.5 cm in length, and seems to be based upon a 

very thin, apparently solid encrusting object. The length of the 

ranks varies considerably, most consisting of three to seven coral- 
lites. The lacunae may be long and narrow (26 x 2 mm) or more 

nearly equilateral and small (7 x 4 mm). 
The corallites are elliptical to circular in cross-section. Their 

internal diameter parallel to the direction of rank extension is fairly 
uniform at 1.5 mm, while the diameter across the rank varies from 

about 1.0 mm (in elliptical tubes) to 1.5 mm (in circular ones). 

Between almost every pair of corallites is an interstitial tube. 

These are tetragonal in cross-section, variable in size (but alwave 

much smaller than the corallites). In the direction of rank exten- 

sion, these are from 0.06 to 0.25 mm wide (mostly about 0.20 mm). 

Across the rank they are 0.06 to 0.3 mm wide. Characteristically, 

their greatest dimension is perpendicular to the direction of rank 
extension. 

The corallites and interstitial tubes are enclosed on two sides 

by a theca about 0.2 mm thick. They are not, however, separated 

from the immediately preceding or following corallite by this theca. 
Instead, surrounding each corallite, and separating it from its neigh- 
bors, is a deposit of skeletal material which is optically less dense 
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than the theca. Within this deposit lies the interstitial tube. The 

above-mentioned theca appears to consist of two layers, the outer 

accounting for about 1/3 of the thickness, represented by a deposit 

optically denser than the inner layer. 
The tabulae of both the corallites and interstitial tubes are shal- 

lowly concave upward. Those of the former are spaced vertically 

about 1.6 to 1.8 per mm, and are nearly all complete. Those of the 

latter are spaced about 4.8 per mm. There is a suggestion of zona- 

tion in the tabular spacing in the corallites, but not enough material 

was studied to determine the degree to which this occurs. 

While no spines were observed on the walls of the corallites, 

vertical sections reveal longitudinal striations on these walls which 

may reflect sutures or planes of the intercorallite region (PI. 32, 

f1g°3))). 

Discussion. — Linnaeus (1767) gave the name Tubtpora catenu- 
laria to fossil corals “projicitur frequens ad Littora M. Balthici” 

(“frequently cast upon the shore of the Baltic Sea”), which he diag- 

nosed as consisting of parallel tubes connected in contorted-plicated 

anastomosing laminae. He further noted the presence of a firm, erect 

skeleton, which in cross-section appears like simple series of chains. 

The tubes are equal (in diameter? ), connected laterally. There is 

no mention of interstitial tubes. 

While preparing his discourse on the halysitids, Buehler realized 

the necessity for an adequate description of the type species of 

Halysites. This need was fulfilled by Thomas and Smith (1954) who 

selected a neotype from the Bromell Collection. Bromell’s work 

(1728) and specimens were referred to by Linnaeus in his synonymy 
for T. catenularia, and in some of his earlier works. 

Thomas and Smith (1954, pp. 767-768) described the neotype, 

whose general characters are as follows (here paraphrased): There 

are about five corallites in 10 mm along the chains, and their calicu- 
lar centers are about 1.9 mm apart. The internal diameters are about 
1.52 x 1.18 mm, and the walls are about 0.19 mm thick. There are 

as a rule seven to eight corallites in a long rank, and two to three 

in a short one. The juncture of these ranks produces elongate 

lacunae, commonly only 1 to 2 mm wide and up to 30 mm long. An 

interstitial tube, square or rectangular in cross-section lies between 
each pair of corallites. Ranks always bifurcate from these inter- 

stitial tubes. The interstitial tubes, when not equal-sided, are 



BrRASSFIELD Corats: LAuB 277 

elongate at right angles to the direction of rank extension, and 

average 0.31 x 0.19 mm in diameter. 

The corallites contain complete tabulae that are either nearly 

flat or gently concave upward, spaced vertically about 2.2 to 2.4 

per mm. The tabulae of the interstitial tubes are of similar topogra- 

phy, and average 2.4 to 2.8 per mm. Septa (including spines?) are 
reportedly absent. Sections of the neotype, loaned by the Paleon- 

tological Institution at Uppsala, Sweden, are shown on Plate 37, 

figures 1, 2 and Plate 41, figure 2. 

There is good agreement between the neotype of Linnaeus’ 

species and the Brassfield specimen assigned to it. The corallites and 

interstitial tubes are of the same size and shapes, and the tabulae 

have the same topography in both specimens. The lacunae tend to be 
elongate in both specimens, and the theca is of the same type. 

Balken are apparently absent in the neotype, as they are in the 
Brassfield specimen. The only difference is that the tabulae of the 

neotype corallites are somewhat more closely spaced, and those of 

its interstitial tubes more widely spaced, than in my specimen. The 

similarities seem strong enough, and the differences sufficiently 

trivial, to allow confident identification of the Brassfield form as 

H. catenularis. 

Nicholson’s (1875) reference to Halysites catenularia [sic] 

from the “Clinton Group” of southwest Ohio is based upon several 

specimens, and the information given is insufficient for determina- 

tion of the appropriateness of the name. His observation that septa 

are present, the great range of the corallite diameters among his 

specimens (about 0.7 to 3.5 mm), and the absence of any reference 

to interstitial tubes, leaves Nicholson’s identification open to ques- 
tion. 

Similarly, Rominger’s descriptions and figures of specimens from 

the Silurian of northern Michigan at Drummond Island and Point 

Detour, identified as Halysites catenulata [sic] Linnaeus, must re- 

main in question. His material clearly represents several species, a 
probability he acknowledged, assigning the forms to Linnaeus’ 
species only because he could find no break in their intergradation. 
Some of his specimens with particularly large corallite diameters of 

2 mm or more may belong to Halysites labyrinthicus (Goldfuss), 

originally described from Drummond Island. Rominger’s figure 4 has 
small corallites with nearly-parallel sides, and is a separate species, 
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possibly conspecific with Harmodites ramosa Fischer von Waldheim 

(1828, fig. 5). The absence of mention of interstitial tubes or septal 

spines makes a species-level identification of Rominger’s specimens 

difficult. 

Foerste (1890) reported halysitids from southwest Ohio, ap- 

parently from Brassfield strata. His information covers only tube 

diameters, corallum sizes, and tabular spacing, none of which is 

sufficient to determine species. 

Etheridge (1904) described Halysites cratus from New South 

Wales, Australia. The age is not given, but is probably Silurian. The 

corallum consists of chains from one to six corallites long, most 

commonly four. The lacunae are of variable form, and include equi- 

dimensional and very elongate examples. The corallites are elliptical 

to circular in cross-section, 1.5 to 2.0 x 1.0 to 1.5 mm in diameter, 

elongate parallel to the direction of rank extension. Etheridge did 
not indicate whether this was the inside or outside diameter. Be- 

tween the corallites lie tetragonal interstitial tubes, transversely 
elongate, measuring 0.5 to 0.75 x 0.25 to 0.75 mm. The tabulae of 

these tubes are complete and horizontal, spaced four to five per mm. 

Those of the corallites are complete, and horizontal or concave, 

spaced two to three per mm. The sections in Etheridge’s plate 6, 

and the description do not indicate the presence of spines or balken 

in the corallite interiors. Despite the greater diameter of the coral- 

lites, it seems reasonable to synonymize H. cratus with H. catenu- 

larius. 

Foerste (1909b) reported Halysttes catenularius from the West 

Union “horizon” (Late Llandovery or Early Wenlock) of Kentucky. 

The cnly information he gave is that the corallite diameters are 
2 mm along their greatest width, and there are closely spaced, 

strongly arched (convex?) tabulae in the corallite lumens. It seems 

doubtful that Foerste was dealing with H. catenulariws. 

Twenhofel (1928) made reference to this species from the 

English Head Formation (Late Ordovician) through the Chicotte 

Formation (Early Wenlock) at Anticosti Island. Commonly, the 

corallites are about 1 mm in diameter, and are spaced four per cm. 

This agrees with the Brassfield specimen. Interstitial tubes are 
usually, but not always present. There is insufficient information 

to validate the identification of this species. The oldest of Twen- 

hofel’s specimens, from the English Head Formation, has no inter- 
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stitial tubes, and the corallites are nearly square in outline. These 

features would certainly exclude it from Linnaeus’ species as here 
understood. 

Shrock and Twenhofel (1939) reported corals, some of which 

may belong to H. catenularius, from the Pike Arm and Natlins Cove 

Formations (Silurian) of northern Newfoundland. The corallites 

range in length from i to 3 mm, with from 3 to 8 corallites in a distance of 
10 mm, and in width from 0.5 to 1 mm. In most specimens there are tiny 
tubules between the corallites. These may be irene or quadrangular in trans- 
verse section. They range in length from 0.5 to 1 mm and in width from 0.3 
to 0.75 mm. Both corallites and tubules are closely tabulate, with the tabulae 
in the former horizontal and spaced about 8 in 5 mm; in the latter, convex 
upward and spaced about 13 in 5 mm. 

Figure 18 of these authors, an enlarged transverse section of part of 

a rank, strongly resembles my form in size and shape of the coral- 

lites and interstitial tubes, and in the apparent absence of septal 

spines. If, however, the tabulae of the interstitial tubes are convex 

upward as indicated in the description, then this specimen might be 

more reasonably assigned to Halysites brownsportensis Amsden 

(1949). It seems best to await more detailed data before accepting 

the presence of H. catenularius in Newfoundland. 

Northrop (1939) reported the present species from Gaspé, mari- 

time Canada, in beds ranging in age from Late Llandovery to Mid- 
dle Ludlow (the Clemville, La Vieille, Gascons, Bouleaux, West 

Point, and Indian Point Formations). Unfortunately, the only 

morphologic data given is that interstitial tubes are present, and 

that there is considerable variety of form. This information is insuf- 

ficient to validate identification with H. catenularius (Linnaeus). 

Hamada (1958) reported Halysites cratus Etheridge from what 

he considered Lower Ludlovian beds in southern Japan. The chains 

consist of two to five corallites surrounding polygonal lacunae. The 

corallites are rounded-elliptical, about 1.6 x 1.4 mm in diameter 

(elongate in the direction of rank extension) and have a theca 0.1 

mm thick. Between them lie interstitial tubes, tetragonal in cross- 
section (but Hamada describes them as triangular), that are elon- 

gate transverse to the direction of rank extension. These are about 
0.3 x 0.8 mm on a side [sic]. The tabulae in both interstitial tubes 

and corallites are complete and flat, spaced two to three per mm in 

the corallites and three to four per mm in the interstitial tubes. 

Septal spines were not observed. Hamada considered that his speci- 
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mens were similar to the neotype of H. catenularius (Linnaeus), 
but differed in lacking its labyrinthine lacunae and rather thick 
corallite walls. The difference in thecal thickness (0.1 mm, compared 

to 0.19 in the neotype) is not here considered critical, nor is the con- 

figuration of the lacunae. Etheridge’s specimen, with which Ha- 
mada’s is in good agreement, had both equidimensional and elongate 

lacunae. It seems reasonable to assign Hamada’s form to H. catenu- 
larius, as was done with Etheridge’s. 

From the Yagarakhuskii horizon (Wenlock in age) near 

Saaremaa, Estonia, Klaamann (196la) reported a new halysitid 

species, Halysites jumor. This form consists of ranks with from two 

to 13 coralliates enclosing polygonal or elongate lacunae. The coral- 

lites are 1.8 to 2.3 mm in diameter. The theca is 0.25 to 0.30 mm 

thick, slightly less at the interstitial tubes, which appear to be nearly 

ubiquitous. These latter are tetragonal in cross-section, elongate 

at right angles to the rank extension, and as a rule are 0.25 to 
0.3 mm wide, though they may be as narrow as 0.05 to 0.1 mm. 

The tabulae of the corallites are generally complete, and flat to 
slightly concave upward, spaced two to five per mm. Those of the 

interstitial tubes are usually complete, flat, and spaced four to five 

per mm. Spines are reportedly absent, and there is no indication of 
the presence of balken. Halysites junior is similar to the neotype of 

H. catenularius, and to my specimen of that species, except that 

its corallites are somewhat larger. Corallites whose diameters were 

of the lower limits reported by Klaamann (1.8 and 1.5 mm) would 

not be out-of-line with those of the neotype and the Brassfield speci- 

men. Klaamann reported that his material consisted of twenty speci- 

mens, so it is unclear whether his range was among several coralla, 

or within one. It is likely, considering all the other similarities, that 

Klaamann’s material belongs to H. catenularius, and represents a 

form with unusually large corallites. 

From the Silurian of Ozbak-Kuh, northeastern Iran, Fliigel 
(1962) reported Halysites catenularius. This form consists of chains 
of up to eight corallites enclosing what appear to be moderately 

elongate lacunae. The corallites have diameters of 1.75 x 1.125 mm, 
elongate in the direction of rank extension, with walls 0.2 to 0.225 

mm thick. The walls have an outer layer 0.02 mm thick, which is 

optically-denser than the inner wall (as in the Brassfield form). 

There are five corallites per cm in the Iranian form (as compared 
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with about four per cm in my specimen), and their centers lie 2.0 
to 2.5 mm apart (as in the Brassfield form). Between the corallites 

are tetragonal interstitial tubes, ranging in size from 0.3 x 0.4 mm 
to 0.3 x 0.65 mm. Judging from Fliigel’s figure 4, these may be equi- 
dimensional, or elongate either parallel or perpendicular to the direc- 
tion of rank extension. The tabulae of the corallites are flat, spaced 
two to three per mm. Those of the interstitial tubes are three to four 
per mm. There are no obvious septal spines, and no balken. As 
Fliigel pointed out, his material agrees well with the neotype of 
Halysites catenularius, and there is no reason to doubt his identi- 
fication. 

Distribution. — Gotland, Silurian; Estonia, Wenlock; Ohio, 
mid-Llandovery (Brassfield Formation); Iran, Silurian (probably 
post-Middle Llandovery); Australia, Silurian; Japan, Early Ludlow. 

Reported occurrences deserving further study include: Anti- 
costi Island, Llandovery to Early Wenlock; Newfoundland, Silurian: 
Gaspé, Late Llandovery to Middle Ludlow. 

Brassfield occurrence. — Locality 14, near Piqua, in southwest 
Ohio. 

Halysites nitidus Lambe Pl 3; figs: 3.4; Pls 41 fre 

1899. Halysites catenularia, var. nitida Lambe, pp. 71, 76, 77, pl. 4, figs. 2, 
2a, 2b. 

? 1926. Halysites pulchellus Wilson, p. 15, pl. 3, figs. 8, 9. 
1955. Halysites nitida Lambe, Buehler, p. 49, pl. 8, figs. 4-7; pl. 9, fell 

? 1962a. Halysites nitida Lambe, Norford, pl. 9, figs. 7, 12. 
1964. Halysites louisvillensis Stumm, p. 79, pl. 80, figs. 8-10. 
1971. Acanthohalysites sp. Scrutton, pp. 221-222, pl. 5, figs. 5, 6. 

Type material. — Holotype: GSC 3035, the specimen figured 
by Buehler (1955, pl. 8, figs. 6, 7). Bolton (1960, p- 40) gave GSC 
3035 as the catalogue number of the holotype, but Buehler gives 
the number as GSC 104761. His figures were made from photographs 
supplied by W. A. Bell of the Canadian Geological Survey, and it is 
not clear if the specimen or the number is in error. 

Type locality and horizon. — According to Bolton (1960) the 
La Vieille Formation (Late Llandovery and Wenlock) at L’Anse 
ala Barbe, Chaleur Bay, in the Gaspé region of Quebec. (Lambe, 
1899, p. 76, considered this unit to be of Lower Helderberg [lowest 
Devonian] stratigraphic position. ) 

Number of specimens examined. — Two, found in the field. 
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Diagnosis. — Halysites with corallite diameter 1.2 to 1.5 mm 

in direction of rank extension, and 0.7 to 1.0 mm at right angles to 

that direction; interstitial corallites tetragonal, not ubiquitous; 

corallites with 12 longitudinal rows of septal spines; ranks frequently 

join to form lacunae; balken absent. 
Description. — Two coralla were found at different localities. 

The larger (UCGM 41651) was found in life position at locality 14, 

near Piqua, Ohio. Sections of this specimen are shown on Plates 31 

and 41. About 5.5 cm of its original height remains, and the width 
of the upper portion of the corallum is 7 cm. The smaller specimen 

(UCGM 41997) is from locality 30, near Seatonville, Kentucky, and 

is 4.5 cm high and 3.5 cm across the top. The lacunae are of variable 

shape. In the Piqua specimen they include both equilateral (4 x 4 
mm) and elongate forms (7 x 3 mm). There are usually three to five 

corallites to a rank, the latter more common than the former. The 

pattern in the Seatonville specimen is similar. 

The corallites of the Brassfield specimens are of elliptical cross- 

section, longer in the direction of rank extension than at right angles 
to that direction. Those of the Piqua specimen are rather varied in 

size and shape, one having inside diameters of 2.0 x 0.7 mm, another 

having diameters of 1.3 x 0.8 mm. As in the Brassfield specimen of 

Halysites catenularws (PI. 32, figs. 2, 3), the length of the corallites 

is more variable than the width, some being quite elongate, while 
others are nearly circular in cross-section. The corallites of the 

Seatonville specimen are more uniform, typically 1.3 x 0.7 mm in- 

ternally. The theca of the Piqua specimen (the better-preserved of 
the two) is about 1.2 mm thick, and consists of two layers, the outer 

more optically dense than the inner. 

Between some of the corallites are tetragonal interstitial tubes 

that are usually widest perpendicular to the direction of rank exten- 

sion. Typically these are 0.3 x 0.1 mm but one equidimensional repre- 

sentative measures 0.1 mm in both directions. These features are set 

in skeletal deposits with about the optical density of the inner thecal 

layer, but are apparently structurally distinct. In this sense, the 
structure is similar to that in H. catenularius. There is no evidence 

of balken in these specimens. 

The spines are well-developed, up to 0.2 mm long (PI. 41, fig. 
1), and are inclined upward toward the axis. They do not appear in 

every corallite, either because of differential preservation, or dif- 

ferential occurrence in life. 
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The tabulae of the corallites are concave upward, and spaced 

about two per mm. There are about six per mm in the interstitial 

tubes. 

Discussion. — Lambe (1899, pp. 76, 77) gave the corallite 

diameters as 1.45 x 1.00 mm, and the average width of the interstitial 

tubes as 0.50 mm. The lacunae are reportedly long and narrow, 3 

to 5 mm across, often with several parallel ranks. Spines are 

present, pointing upward in the figure (as noted in my section). 

The tabulae of the corallite tubes are described as flat or slightly 
convex (though in Lambe’s figure they are nearly all flat or gently 

concave), spaced two to four per mm. Those of the interstitial 

tubes are reportedly straight (probably meaning flat) or slightly 

convex, at times vesicular (incomplete, also seen in my material). 

Halysites pulchellus Wilson (1926), comes from the Beaverfoot 

Formation (Late Ordovician or Llandovery) of British Columbia. 

It is described as having corallites that were “oval” (elliptical?) in 

outline, 1 mm wide, with about three corallites in 5 mm (similar to 

my specimens). The walls are described as thicker than usual in so 

slender a species. The tabulae are complete, averaging 1.3 to 1.7 per 
mm. There is no mention of spines, and interstitial tubes are re- 

portedly absent. Buehler (1955, p. 59) also reported the absence of 

spines and interstitial tubes. I have examined the much-recrystal- 

lized holotype however (GSC 6735), and found that it does have 

spines. I was unable to detect interstitial tubes, though, so that 

despite strong similarities between Wilson’s specimen and mine, it 

cannot be confidently said that they are conspecific. 

Norford (1962a) figured a specimen from the Upper Sandpile 

Group (probably Llandovery or Early Wenlock) of British Colum- 

bia, which he identified with H. nitidus. The corallites are about 1.5 

mm in maximum diameter, and about 0.7 mm in minimum diameter, 

measured on the inside. Interstitial tubes are present. The tabulae 

of the corallites are mostly horizontal or concave, spaced about 
3.5 to 5.0 per mm. Those of the interstitial tubes are horizontal or 

slightly convex, spaced five to six per mm. As no spines are clearly 
shown, it cannot be confidently said that this specimen is con- 

specific with Lambe’s though the other features are in good agree- 
ment with A. nitidus. 

Halysites lowisvillensis Stumm from the Louisville Limestone 

(Late Wenlock and Early Ludlow) at Louisville, Kentucky appears 
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to be conspecific with H. mtidus. The corallites are elliptical, slightly 

under 1 mm in maximum diameter, and about 0.8 mm in minimum 

diameter. Twelve septal spines are visible in cross-section. The in- 

terstitial tubes are tetragonal and small, averaging 0.1 mm across. 
The corallite tabulae are complete, flat or slightly convex, spaced 

about 2 to 4 (and reportedly, 6) per mm. The tabulae of the inter- 

stitial tubes are flat, and more closely spaced. There seems to be 

no significant difference between H. lowsvillensis and H. mtidus, 

although it would be desirable to determine if the spines of the 

former project upward axially, as in the latter. 

Scrutton (1971) reported an unidentified species of halysitid 

from sediments of what he regarded as Ludlow age in the Rio 

Suripa region of Venezuela. The maximum inside diameters are 

1.8 x 1.3 mm (in the largest corallites). There are as many as seven 

corallites to a rank. Between many of these are interstitial tubes, 

tetragonal or circular in cross-section, with maximum dimensions of 

0.45 to 0.25 mm, and elongate perpendicular to the direction of rank 

extension. These are separated from the corallites by partitions which 

are enclosed, together with the corallites, in a theca 0.2 to 0.3 mm 

thick. The same structure is found in the Brassfield specimens. The 

tabulae of the corallites are flat or concave, spaced 2.6 to 3 per mm. 
They are rarely incomplete. The tabulae of the interstitial tubes 

also appear flat or concave, but their spacing was not described. 
Spines up to 0.25 mm long are reportedly present in some cases. 

Scrutton did not feel that this form could be referred to a known 

species, but hesitated to erect a new species, because his material 

was so poorly preserved. As described and figured, however, this 

form is quite similar to H. mitidus as I understand it, and it is as- 

signed to that species. 

Distribution. — Gaspé, Late Llandovery or Wenlock; Vene- 

zuela, Ludlow; Kentucky, mid-Llandovery (Brassfield Formation), 

and Late Wenlock or Early Ludlow; Ohio, mid-Llandovery (Brass- 

field Formation). 

Possible occurrence in British Columbia (Llandovery or Early 

Wenlock). 

Brassfield occurrence. — Localities 14 (near Piqua, southwest 
Ohio), and 30 (near Seatonville, central Kentucky). 
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Halysites(?) meandrinus (Troost) ? PIN32 figa 

? 1840. Catenipora meandrina ‘Troost, pp. 68-69. 
Cf. 1955. Halysites meandrina Buehler, pp. 34-35, pl. 4, fig. 1. 
Cf. 1967. Catentpora jarviki Stasinska, pp. 47-48, pl. 2, figs. 1a, b. 
Cf. 1969. Halysites praecedens Webby & Semeniuk, pp. 349-353, figs. 2-6. 

Type material.— Neotype (of C. meandrina Troost) is YPM 

19237, selected by Buehler (1955, p. 35) and figured in his plate 4, 

fig. 1. 
Type locality. — Lobelville Formation (now part of the Browns- 

port Formation), of Early Ludlow age, at Short Creek in Linden, 

Perry County, western Tennessee. 

Number of specimens studied. — One, found in the field. 
Diagnosis (of H. meandrinus).— Species of Halysites with long 

ranks (commonly 10 or more corallites to a rank) rarely forming 
closed lacunae; interstitial tubes not ubiquitous; corallites generally 

1.7 mm in diameter (parallel to rank extension) by 1.0 mm across 

the rank (measured inside corallite), possibly ranging downward 

from this size. ; 
Description (of Brassfield specimen).— The corallum is com- 

posed of long ranks of up to 10 corallites linked together by shorter 
ranks of one or two corallites. The ranks are seldom observed to 

close around a lacuna. The area occupied by the colony thus in- 

cluded a relatively sparse population of polyps. 
The corallites typically have inside diameters of 1.0 x 0.5 mm, 

widest in the direction of rank extension. The theca is about 0.3 

mm thick. Each corallite is consistently separated from its daughter 

by a distance equivalent to its long diameter. While the intervening 
spaces are broad enough to accommodate interstitial tubes, no un- 
equivocal examples were observed in the single specimen studied. 
The specimen is so poorly preserved that the relatively fine structure 
of an interstitial tube would probably be obscured. 

There is some suggestion of spines in the corallites, but again, 
there has been too much alteration of the specimen to be certain. 

It was not possible to make longitudinal sections, so nothing is 
known of the tabulae. 

Discussion.— The Brassfield specimen is fragmentary and 
poorly-preserved, so that the identification must necessarily remain 
tentative. The similarities to H. meandrinus, however, are distinct. 

Troost’s original description of this species is quoted in toto 
below, because of the relative difficulty of obtaining his reference: 
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The tubes and apertures are in size and form like those of C. labyrinthica, 
[size of this species was not given in Troost’s work, but he did refer to its 
tubes as oval, rather than lanceolate] but they do not contortuously anastomose 
as in the latter, and meandering in an irregular manner in every direction, 
they form no meshes. They seem to have formed large masses. I have a mass of 
compact limestone from the vicinity of Nashville of the size of five by four 
inches, which is water worn, and the Catenipora, being less soluble, and having 
thereby come to light, shows these lamellae running in every direction over 
the whole surface of the stone, sometimes appearing as chain-form apertures, 
sometimes showing their sides. 

It is only when worn down in that manner, that they are perceptible, but 
are invisible in the fractures of the rock. 

I discovered them, not only near Nashville but I found the same, though 
not in such large masses, in a more granular limestone, associated with Cyatho- 
phillum [sic] gracile and its associates near Brownsport, Perry county. 

The only critical morphologic data is the oval shape of the 

corallite cross-sections, and the infrequency with which the ranks 
close to form lacunae. The Brassfield specimen displays these traits, 

but there is insufficient information for reconstruction of the speci- 

mens Troost described. 

Buehler (1955) told of finding two specimens (he appears to 

have worked with three) in the collection of the Yale Peabody 

Museum with coralla displaying features described by Troost, and 

corallites with the size and form of those found in H. labyrinthicus 

(Goldfuss), from the same locality as Troost’s specimens. From these 

he selected a neotype for Catenipora meandrina Troost. 

The neotype, YPM 19237, is viewed from the bottom in Bueh- 

ler’s figure, and is silicified, as are the two other specimens associated 

with it in the YPM collection. It is larger than the Brassfield speci- 

men, having corallite diameters (inside measurements) of 1.7 x 1.0 

mm, and a rugose theca about 0.4 mm thick. The corallites are 

situated about 1.0 mm apart, and these intervening spaces oc- 

casionally contain an interstitial tube. These latter are tetragonal in 
cross-section, either equidimensional or with the longer side per- 
pendicular to the direction of rank extension. 

Four ranks are preserved whole in the neotype: two of ten 

corallites, one of six, and one of three. Two of the broken ranks 

contained at least nine corallites. In this respect, the corallum is 

similar in form to the Brassfield specimen. 

No septal spines were observed, and only a glimpse of the tabu- 
lae was visible when the neotype was examined. These tabulae ap- 
pear to be gently concave upward, not convex as reported by 

Buehler, and are insufficiently clear to permit determination of their 
spacing. 
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Two specimens identified as H. meandrina are associated in the 

YPM collection with Buehler’s neotype, though neither has a 

catalogue number. One of them agrees closely with the neotype in 
all respects. The other is basically similar, but some of the corallites 

are unusually narrow (0.9 mm). On the same rock as the latter 

specimen, however, is a corallum with the basic form of H. mean- 

drinus, but much more delicate in form (internal corallite diameters 

of 0.9 x 0.3 mm). The smaller corallum is not clearly attached to 

the larger, but lies between two of its ranks. If these two corals 

are conspecific, then the Brassfield form lies on a morphologic con- 

tinuum between them. 

Stasinska (1967) described Catenipora jarviki from the Wen- 

lock of Gotland near Visby (probably the Early Wenlock Hoégklint 

beds), a form that shares several characters with my own. It is 

characterized by corallites with long diameters of 0.6 to 0.9 mm 

and short diameters of 0.4 to 0.5 mm, arranged in long ranks of up 

to ten corallites. These ranks enclose long, narrow lacunae. A trans- 
verse section of the holotype, exposing many corallites and ranks, 

shows few closed lacunae, and might approximate the pattern in the 

Brassfield specimen. The corallite walls are thin (0.06 mm), whereas 

those of the Brassfield specimen are comparatively thick (0.3 mm). 

The “intercorallite walls” (presumably the spaces separating ad- 
jacent corallites) are 0.2 mm thick (in my specimen the corallites 

are separated by 1 mm of skeletal deposits). Spines are present in 
the Gotland specimen, while their presence in mine is uncertain. 
Finally, the tabulae of C. jarviki are horizontal or weakly convex, 

while the nature of the tabulae in my specimen is unknown. The 

true relationship between the Gotland and Brassfield specimens can- 

not be ascertained at this time, but the similarities show that further 

comparative study is warranted. 

Webby and Semeniuk (1969) introduced a new species, Haly- 
sites praecedens, from the Bowen Park Limestone and Canomodine 
Limestone (both Caradoc in age, Late Ordovician) of New South 

Wales, Australia. The corallum consists of long ranks of corallites 

with infrequent T-shaped junctions between them. In one rank were 
counted 31 corallites. There are no enclosed lacunae. Corallites and 

interstitial tubes are distinct from one-another. The corallites are 

“oval” (elliptical) in cross-section, measuring 1.2 to 2.0 mm along 

the ranks, and 1.2 to 1.6 mm across the ranks. The interstitial tubes 



288 BuL_eTin 305 

are square in cross-section and 0.2 to 0.5 mm on a side. The wall 

is 0.2 to 0.3 mm thick, consisting of a thin, discontinuous “epitheca”, 

a middle fibrous layer with the fibers perpendicular to the outer 

wall, and an inner, non-fibrous layer. The last of these layers forms 

the barrier between corallites and interstitial tubes. Tabulae are thin, 

mostly horizontal (though in fig. 6a, these authors showed longi- 

tudinal sections of corallites having obliquely directed tabulae, 
in what they referred to as “deformed” corallites), and spaced from 

six to seven in 5 mm in the corallites, and nine to 11 in 5 mm in the 

interstitial tubes. 

Webby and Semeniuk marked the similarity of H. praecedens 
and H. meandrinus, noting that the two forms have similar dimen- 

sions, but that rank junctions occur more frequently in the latter 
than in the former. The corallites are somewhat wider than those of 

the Brassfield specimen, but are in good agreement with the neo- 
type of C. meandrina. The fact that H. meandrinus is poorly under- 

stood makes it inadvisable to equate it with H. praecedens, 
especially in light of the considerable time separating them. Never- 
theless, the many features shared by these two forms should en- 

courage closer scrutiny in future studies. 
Distribution. — Kentucky, mid-Llandovery (Brassfield Forma- 

tion); similar forms in the Early Ludlow of Tennessee, Early Wen- 

lock of Gotland, and Caradoc of Australia. 

Brassfield occurrence. — Locality 53a, near Irvine, central Ken- 

tucky. 

Genus CATENIPORA Lamarck, 1816 

1816. Catenipora Lamarck, p. 206. 
? 1826. Catenipora Goldfuss, p. 74 (partim). 

1843. Catenipora Hall, illustration No. 22 (partim, non fig. 2). 
1850. Halysites Milne-Edwards & Haime, p. lxii (partim). 
1851. Halysites Milne-Edwards & Haime, p. 281 (partim). 
1852. Catenipora Hall, pp. 127-130 (partim, non pp. 129-130). 
1879. Halysites Nicholson, pp. 226-231 (partim). 
1880. Halysites Nicholson & Etheridge, Jr., pp. 274-276 (partim). 
1899. Halysites Lambe, pp. 64-68 (partim). 

? 1904. Halysites Etheridge, pp. 15-22 (partim?). 
1940. Catenipora Lang, Smith & Thomas, p. 33 (as synonym of Halysites). 
1940. Halysites Lang, Smith & Thomas, pp. 64-65 (partim), p. 33. 
1941a. Palaeohalysites Chernyshev, p. 36. 
1954. Halysites Thomas & Smith, p. 766 (partim). 
1955. Catenipora Buehler, pp. 21-22. 
1955. Quepora Sinclair, p. 96. 
1956. Catenipora Hill & Stumm, p. 469. 
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1956. Catenipora Duncan, pp. 222-223 (as a subgenus of Halysites). 
? 1957. Eocatenipora Hamada, pp. 396, 398. 

1957. Quepora Hamada, pp. 396, 398-399. 
1957. Catenipora Hamada, pp. 396, 399-401. 
1961. Catentpora Flower, pp. 47-49. 
1962. Catenipora Sokolov, pp. 255-256. 

Type species. — (SD, Lang, Smith, and Thomas, 1940, p. 33): 

Catempora escharoides Lamarck, 1816, p. 207. 

Type locality and horizon. — Lamarck’s original account (fide 

Buehler, 1955, p. 25): “Washed up on the shores of the Baltic”. 

The neotype (Thomas & Smith, 1954, p. 25) is from the Silurian of 
Gotland. 

Diagnosis. — Similar to Halysites but lacking interstitial tubes. 

Description. — Except for the absence of interstitial tubes, this 
genus is basically identical in appearance to Halysites. The presence 

of balken in Catentpora appears to be uncertain. Hamada (1959, p. 

283) claimed that this structure of the intercorallite region is absent 

in Catenpora (and common among Halysites-like chain corals), 

with the single exception of a supposed specimen of Catenipora 
escharotdes figured by Fischer-Benzon, a specimen Hamada con- 

sidered anomalous. On the other hand, Flower (1961, p. 49) reported 

balken in his species, C. workmanae, though his figures are not clear 

enough to be convincing. 
The tabulae of the corallites are complete, and there is a double 

wall. The spines, as in Halysites, vary in development from species 
to species, though C. escharoides, the type of Catentpora, has long 
spines, while the type species of Halysites, H. catenularius, has no 

noticeable spines. 

Discussion. — The extensive synonymy for this genus serves 

to show that a considerable period of time passed during which the 

name Catentpora was discarded in favor of Halysites and other 

generic names. Hall (1852) was the last author to use the name 

Catenipora in its currently-accepted sense (applying it to C. escha- 
roides with illustrations showing no interstitial tubes, though he in- 
correctly applied the generic name to C. agglomerata Hall, which 

proves, in thin-section, to be a Cystthalysites), prior to an inter- 

regnum which ended with Buehler’s resurrection of the name in 
1955. 

Chernyshev (1941a) erected the generic name Palaeohalysites 
for Halysites gotlandicus Yabe (1915) from the Silurian of Gotland. 
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His purpose was to separate from Halysites Fischer von Waldheim, 

this and related species which lack interstitial tubes. His taxonomic 

criterion is the same as that for Catentpora, which predates his new 

name, by virtue of the designation of C. escharoides as the type 

species (Lang, Smith, and Thomas, 1940). 

The neotype of Catentpora escharoides (selected by Thomas 

& Smith, 1954, p. 25) bears prominent septal spines. For a Cateni- 

pora-like form from the Ordovician of Quebec, which lacked spines, 

Sinclair (1955) created the generic name Quepora. The variation of 

development that spines so commonly show in tabulates (e.g., Favo- 

sites), suggests that this alone is not a sound generic taxobasis; 

hence the suppression shown in the synonymy. 
Hamada (1957) introduced the name Focatentpora for Haly- 

sites cylindricus Wilson (1926) from the Upper Ordovician of 

British Columbia (see discussion under Catenipora favositomima). 

This is a halysitoid tabulate coral, lacking interstitial tubes and 

spines, with occasional free corallites (corallites unattached lateral- 

ly to neighbors over portions of their length). The relationship be- 
tween this form and Catentpora Lamarck cannot be determined with 

confidence until careful study is made of Wilson’s specimens. As 

Sinclair (1955, p. 95) pointed out, halysitoid corals are likely a poly- 

thetic group, and it is not even certain that Halysites cylindncus is 

co-familial with Halysites, Catentpora, etc. 

Catenipora gotlandica (Yabe) Pl! 9, fig. 8; Pl. 33, figs.1; 2)/Ph 425 ries 

Cf. 1829. Catenipora approximata Eichwald, pl. 2, fig. 9 (fide Klaamann, 1966, 
p. 46). 

Cf. 1843. Catenipora agglomerata Hall, illustration 22, fig. 2. 
Cf. 1852. Catenipora agglomerata Hall, Hall, p. 129, pl. 35, figs. 2a-g. 

? 1876. Halysites catenulata [sic] (Linnaeus), Rominger (fartim), pp. 78-79, 
pl. 29, fig. 1 (non fig. 2, 4). 

1915. Halysites gotlandicus Yabe, pp. 34-35, pl. 7, figs. 1, 2. 
? 1919. Halysites catenularia (Linnaeus), Williams, pl. 19, fig. 2. 
? 1938a. Halysites gotlandicus Yabe, Chernyshev, p. 128, pl. 4, figs. 3a, b. 

1955. Halysites gotlandicus Yabe, Buehler, p. 57. 
1966. Catenipora cf. gotlandica (Yabe), Klaamann, pp. 41-42, pl. 6, fig. 

6; text-fig. 18. 
Cf. 1966. Catenipora approximata Eichwald, Klaamann, pp. 46-48, pl. 11, figs. 

1-4; pl. 12, figs. 1, 2; text-figs. 22, 23. 
1972. Catenipora gotlandica (Yabe), Leleshus, pp. 45-46, pl. 21, figs. 3, 4. 

Cf. 1972. Catenipora approximata Eichwald, Leleshus, pp. 46-47, pl. 22, figs. 
1-4; pl. 23, figs. 1, 2. 

Type material. — Lectotype (of Leleshus, 1972, p. 45): The 
specimen of Yabe (1915, pl. 7, figs. 1, 2). 
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Type locality and horizon. — Korpklint, north of Visby on the 

Island of Gotland. The horizon is probably the Hogklint beds, 

which are of Early Wenlock age, according to Manten. 
Number of specimens examined. — Three, all found in the field. 
Diagnosis. — Catempora lacking balken; close-packed ranks of 

circular to broadly elliptical corallites with interior diameter gen- 

erally 1.0 to 1.5 mm; spines prominent, apparently in 12 rows. 
Description. — This species occurs in the Brassfield as broadly- 

convex lenses. The most rewarding source is a bed of grey-green 

silty clay at locality 7a (the “clay-coral bed”; see section on Brass- 

field Lithosome), where the coralla occur as worn cobbles piled one 

upon the other, often upside-down. As a result of this wear, it is 

difficult to estimate the criginal size of the coralla. A typical cobble 

has a maximum diameter of 13 cm, a minimum diameter of 8 cm, 

and a thickness of 4.5 cm. 

The corallites of these specimens are so densely packed that it 

is necessary to look closely at them to be certain they are not favo- 
sitid coralla. 

The ranks are generally fairly short, containing a maximum of 
four corallites. The lacunae tend to be narrower than the corallites. 

The short chains may appear superficially longer than they really 
are because parallel chains tend to be linked by a very short chain 

(often a single corallite), while a new chain, coextensive with the 

first, continues beyond the branching to make what looks like a 
single long chain, parallel to its neighbors. At other times, however, 

the lacunae may be polygonal, even equilateral, but are always 

sinall) (PL 9) fig: 83.P33, fig2). 

The corallites are from 1 to 2 mm (most commonly 1.5 mm) 

in the inside diameter parallel to the direction of rank extension, 

and about 1.2 mm at right angles to this direction. They are sand- 

wiched on two sides by the theca, which seems to consist of a single 
layer 0.2 to 0.25 mm thick. In the intercorallite zones, and also sand- 
wiched by the theca, is a solid carbonate deposit, with an apparent 

suture running through it lengthwise. In cross-section, this deposit 
usually is less than 1 mm across (parallel to the rank extension) 

and about 1 mm wide perpendicular to that direction. Apparently, 
it is the same sort of structure found in C. favosttomima. No balken 

were observed in the Brassfield specimens. 
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The corallites usually display well-developed spines (Pl. 33, 

figs. 1, 2; Pl. 42, fig. 2), arranged in vertical rows with about six 

spines per millimeter vertically, and extending up to two-fifths the 

distance to the axis of the corallite. The maximum number of spines 

seen in transverse section is 12. Commonly, a spine projects directly 

from the portion of the wall consisting of the inter-corallite de- 

posits. 
The tabulae are usually somewhat convex upward, spaced about 

four per millimeter, though some instances of denser and sparser 

spacing may be found. 

Discussion. — The neotype of Catenipora approximata Eich- 

wald, 1829 (chosen and described by Klaamann, 1966) bears a 

strong resemblance to this species. It is discussed under Catempora 

favosttomima in the present work. C. approximata differs from C. 

gotlandica in having larger, rounder corallites, which are even more 

close-packed than in the latter. 

Hall (1843, 1852) described Catenipora agglomerata from the 

“Niagara Limestone” in Monroe County, New York. Buehler 
(1955), who chose as lectotype AMNH 1690/2, and figured it on 

his plate 4, fig. 4, noted that a search of this locality revealed no 
outcrops. He supposed the specimen must have come from the till 

boulders of local streams, and that the lithology most closely re- 

sembles that of the Guelph Dolomite (of Ludlow age). Both the 

lectotype and paralectotype closely resemble the Brassfield speci- 
mens in having rounded corallites of similar size, forming closely 

spaced and often sinuous ranks. Closer examination of these speci- 
mens, however, shows no spines (or none preserved), and the inter- 

corallite spaces are vesiculose, indicating that this form belongs to 
Cystthalysites Chernyshev (1941a). 

Rominger’s (1876) specimen of Halysites catenulata [sic] from 

the “Niagara group” at Point Detour, Michigan, (UMMP 8541, 

his pl. 29, fig. 1) resembles my form in having rounded-elliptical 
corallites with well-developed spines. The corallites are commonly 2 
mm in inside diameter, more commonly than in my specimens, and 
the ranks are not nearly as close-packed as in my form. The inter- 
corallite spaces, however, appear to be occupied by interstitial tubes, 

suggesting that this specimen belongs to the genus Halysites, pos- 
sibly the species H. labyrinthicus (Goldfuss). Unfortunately, it was 
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not possible to section the specimen, so that the structure is not 

definitely known. 

Halysites gotlandicus Yabe is the form most similar to mine. A 

holotype does not appear to have been originally assigned, but 

Leleshus (1972, p. 45) stated that the holotype is the specimen 

figured by Yabe (pl. 7, figs. 1, 2). This comes from Korpklint, north 

of Visby, Gotland, and is probably derived (assuming it was in 

place) from the Early Wenlock Hégklint beds (age indicated by 

Manten, 1971). The corallites are rounded-elliptical in cross-section, 

with diameters of 1.9 x 1.7 to 2.1 x 1.6 mm (no indication if this is 

inside or outside measurement). There are no interstitial tubes, 

though Buehler (1955, p. 57) believed some could be seen in Yabe’s 

figure; short spines occupy the lumens of the corallites. The tabulae 

may be flat or concave upward, and are spaced on average three 

per mm. Yabe’s figure 1 suggests a somewhat sparser distribution of 
ranks than in my specimens, but some relatively broad lacunae do 

occur in my coralla. There is no significant difference between the 

specimen described by Yabe and my specimens, and they are re- 

garded as conspecific. 
Williams (1919) identified as Halysites catenularia a specimen 

(GSC 5124) from the Fossil Hill Formation (Middle Llandovery 

through Middle Wenlock) of Manitoulin Island. This specimen has 

corallites with the same size and shape as my specimens, in a some- 
what looser pattern of ranks, some of which contain up to seven 

corallites. The specimen appears to be recrystallized, and shows no 

evidence of spines or interstitial tubes. Without sectioning the speci- 
men, it is not possible to be certain of its identification. 

Chernyshev (1938a) reported Halysites gotlandicus from the 

Silurian of Vaygach Island, northern Siberia. The corallum consists 

of chains of from one to eight corallites. The lacunae are broad, or 

elongate and narrow, with a maximum breadth of 7 mm, and a 
maximum length of 15 mm. The corallites range from elliptical to 
nearly circular in cross-section, 1.5 to 2.0 mm wide and 2.0 to 2.3 

mm long. Their tabulae are complete, and flat to concave upward, 

spaced 2 to 2.4 per mm. Interstitial tubes are reportedly absent, and 
the apparent lack of spines was ascribed by Chernyshev to strong 
recrystallization. These specimens are in generally good agreement 
with Yabe’s material, but their corallites are somewhat larger than 
in either the Gotland or Brassfield forms. Chernyshev’s inability to 
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locate spines in the lumens leaves his identification questionable, 

so C. gotlandica can only tentatively be reported from this region. 
Buehler’s reference to the present species (1955, p. 57) con- 

sists of a quotation of the original description, with the type occur- 

rence, and the remark (as noted above) that, while Yabe stated 

there were no interstitial tubes in his material, his figures suggest 

their presence. Study of Yabe’s figures convinces me that there is 

no evidence of interstitial tubes, and that this species should be 

placed in Catentpora Lamarck. 

Klaamann (1966) reported “Catenipora cf. gotlandica” from 

the Early Llandovery Juuru Stage of Estonia. It consists of circu- 

lar to elliptical corallites grouped in winding chains which form 

loops containing 15 to 20 corallites. From Klaamann’s figures, these 

loops appear to be free from connection with more than one out- 

side rank of corallites, but only very small portions of the coralla 

are shown, so that the pattern of the lacunae is unclear. The long 

diameter of the corallites is 1.7 to 2.0 mm, and the short diameter 

is 1.3 to 1.5 mm, similar to the diameters of my form. Wall thick- 

ness is 0.2 to 0.25 mm. The tabulae appear flat, with occasional 

weakly concave or convex examples, some incomplete, and are spaced 

about 2.5 to 5 per mm. Spines in the corallite lumens, apparently 

spaced vertically about six per mm in longitudinal rows, have about 

the same arrangement as in my specimens. Klaamann felt his coral- 
lites were somewhat narrower than those of Yabe’s specimen, but 

Klaamann’s figures do not seem to bear this out. The corallite 

variation in this species seems to encompass both the Gotland and 

Estonian forms. 

Leleshus (1972) reported Catentpora gotlandica from the Late 

Llandovery (horizon G) and Early Wenlock (horizon K) at Mount 

Daurich, Tadzhikstan. The coralla are discoidal or hemispherical, 

usually 100 to 250 mm in diameter (though in layer K coralla up 
to 1 meter in diameter and 40 cm thick were encountered). The 

corallites are rounded-elliptical in cross-section, with representative 

diameters of 2.3 x 1.4 mm, 1.8 x 1.6 mm, and 2.1 x 1.5 mm (in a 
single corallum). It is not indicated whether these are inside or out- 
side diameters. The corallites are commonly arranged in groups of 

one to five, and occasionally up to ten in a rank. The lacunae re- 
portedly tend to be elongate, about 3 to 30 mm long, and 1 to 6 mm 
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wide. Thecal thickness is about 0.15 to 0.2 mm. There are no inter- 

stitial tubes. Short, sharp spines are rare in most corallites, but 

abundant in a few. The tabulae are thin and flat, spaced about 3 to 

3.5 per mm. Leleshus makes a curious statement: 

In some coralla in the wall between adjacent corallites is occasionally en- 
countered an opening (diameter from 0.2 to 0.6 mm), through which tabulae 
from one corallite often cross into the cavity of the other. 

As Leleshus pointed out, this is a rare occurrence in_halysitids. 

His suggestion that this is the result of some accident, cannot be sub- 

stantiated without further study. Despite the somewhat greater size 

of the corallites, and sparseness of spines, this form is probably con- 

specific with mine. 

In the same work, Leleshus reported Catenipora approximata 

Fichwald from layer G (Late Llandovery) at the same locality as 

his specimens of C. gotlandica. His specimens seem identical in gen- 
eral form with Klaamann’s neotype of Eichwald’s species (see discus- 

sion under Catentpora favositomima), and they are referred to here 

only to point out that this form, so similar to C. favositomima, oc- 

curs in the same locality and horizon as C. gotlandica, just as these 
two species occur at about the same locality and horizon in the 

Brassfield. 

In terms of the close-packing of corallites, the specimens of 

Catenipora gotlandica found in the Brassfield resemble Catenipora 

favositomima, sp. nov. (which see) from the Brassfield at locality 

7, near Fairborn, Ohio. This latter species has larger, rounder, even 

more closely-packed corallites, and lacks spines, thus clearly differ- 

ing from C. gotlandica. 

Distribution. — Gotland, Early Wenlock; Estonia, Early Llan- 

dovery; Tadzhikstan, Late Llandovery; Ohio, mid-Llandovery 

(Brassfield Formation). 

This species possibly occurs in the Silurian of Vaygach Island, 
off the north Siberian coast (Chernyshev, 1938a). 

Brassfield distribution. — Locality 7a, near Fairborn, south- 

western Ohio. Specimens were found in the talus, and in the clay- 
coral layer at this locality (discussed under Brassfield Lithosome). 
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Catenipora favositomima, sp. nov. Pl. 33, figs. 3, 4; Pl. 40, fig. 2 

Cf. 1829. Catenipora approximata Eichwald, pl. 2, fig. 9 (fide Klaamann, 1966, 

Ch 1876: ee compactus Rominger, p. 79, pl. 29, fig. 3 
Cf. 1915. Halysites gotlandicus Yabe, pp. 34-35, pl. 7, figs. 1, 2. 
Cf. 1926. Halysites cylindricus Wilson, p. 15, pl. 2, figs. 6, 7. 
Cf. 1966. Catenipora approximata Eichwald, Klaamann, pp. 46-48, pl. 11, figs. 

1-4; pl. 12, figs. 1, 2; text-figs. 22, 23 (transl. of diagnosis on p. 91). 

Type material. — UCGM 41908, specimen figured on Plates 33, 

40. 

Type locality and horizon.— Brassfield Formation (mid- 

Llandovery) at locality 7, near Fairborn Ohio; from upper part of 
this unit. 

Number of specimens examined. — One, collected in the field. 
Diagnosis. — Catentpora apparently without balken; corallites 

circular in cross-section, large (1.8 to 2.0 mm inside diameter), 

usually arranged in long, parallel ranks so crowded as to often touch 

each other across the narrow lacunae; intercorallite space occupied 

by solid carbonate deposit with a lengthwise suture; spines ap- 

parently absent. 

Description. — The corallum was apparently a large, densely- 

populated hemisphere. The preserved portion has corallites 7 mm 

long, and is about 15 cm across the top. It forms about 120° of what 

originally was probably a 180° expanse. In surface aspect, the coral- 
lites are so large (1.8 to 2.0 mm across the inside diameter, with a 

circular cross-section) and closely-packed as to have a favositid 

appearance (whence the trivial name). The lacunae are typically 
much longer than wide, one measuring 15.0 x 1.5 mm. It appears 

that as many as nine corallites may comprise a rank, but this is 

difficult to determine, as corallites of parallel ranks sometimes touch 
due to the narrowness of the lacunae. 

Spines were not observed in thin-section, though enough coral- 
lites were studied that, were they present, they should have been 

detected. This is in marked contrast to the stout spines found in 

Catenipora gotlandica from the same vicinity. Longitudinal lines 
often observed when longitudinal sections cut part of the inter- 

corallite walls are not septal structures, but rather reflect the struc- 

ture of the skeletal deposits in this region. The tabulae may be flat, 
convex, or concave, and are often incomplete. In areas where they 

Catempora gotlandica from the same vicinity. Longitudinal lines 
are evenly distributed, they are spaced 2.0 to 2.2 per mm. The 
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spacing may occur in rhythmic zones: six per mm in denser regions, 

and two per mm in sparser regions. 

The corallites are sandwiched between thecal deposits on two 

sides. The thecal wall is about 0.2 mm thick, and does not appear to 

consist of two layers, as it does in Halysites catenularius. 

Also enclosed on two sides by this theca, and situated in the 

intercorallite spaces, are zones of solid carbonate deposits. These are 

about 0.3 mm wide (across the rank) and 0.4 to 0.7 mm long. They 

are divided by a lengthwise suture into two equal halves, and it is 
probably this suture and the boundaries with the theca that appear 

as longitudinal lines in vertical sections of the corallite walls. 

Discussion. — This form of Catenipora is distinctive by virtue 

of its large, round, and densely packed corallites. Yet there are 

species from various parts of the world that closely resemble it. 

When C. favositomima becomes better known, its variations may 

prove to include some known species, but for the present, it seems 

best to regard it as a separate entity. 

Halysites compactus Rominger closely resembles C. favosi- 

tomima in several details. It was described by Rominger (1876) from 

the Silurian beds (probably Llandovery or Wenlock) at Epoufette 

Point, Lake Michigan. The corallites are the same size and shape 

as in the Brassfield specimen, and have about the same wall thick- 

ness. Also, they appear to lack spines. Examination of the lecto- 

type (UMMP 8543, selected by Buehler, 1955, p. 42, and figured 

by him on pl. 4, figs. 5, 6; pl. 5, figs. 2, 3) showed intercorallite 

spaces filled with vesiculose deposits, indicating that this form be- 

longs to the genus Cystihalysites Chernyshev, 1941b. 

Yabe (1915) described Halysites gotlandicus from Korpklint, 
north of Visby, Gotland (probably from the Hégklint beds of Early 
Wenlock age, according to Manten, 1971). (Yabe’s description ap- 

pears here under Catentipora gotlandica). The most important dif- 
ference between Yabe’s species and C. favositomima is the presence 

of spines in the former. 

Wilson (1926) described Halysites cylindricus from British 

Columbia (Upper Ordovician, unit unknown). The corallites, as in 

C. favositomima, are circular in cross-section, but are considerably 

narrower, about 1 mm in diameter. Interstitial tubes are reportedly 
absent. There are 2.0 to 2.3 tabulae per mm. Wilson was impressed 

by the fact that some of the corallites appeared to be free, unat- 
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tached laterally to other corallites in the plane of transverse sec- 

tion. The significance of this is unclear. Wilson did not comment on 

the presence or absence of spines. The narrowness of the tubes, and 

the apparent free habit of some of the corallites set this species apart 

from C. favositomima, and as Buehler (1955, p. 59) pointed out, the 

latter character suggests that placing this species in the Halysitidae 
may be inappropriate. 

Catempora approximata was described by Eichwald (1829) 

from the alluvial deposits in the vicinity of Vilnus (Vilna? ), Estonia. 

It was redescribed by Klaamann (1966), and a neotype was desig- 

nated. The location and horizon are the Tamsalu Stage (Middle 

Llandovery, according to Manten, 1971) of the Estonian island of 

Hiyumaa. According to Klaamann, the corallum consists of large 

(diameter = 1.7 to 2.0 x 1.7 to 2.4 mm), circular, densely-packed 

corallites, commonly four to six, rarely as many as nine in a rank. 

The ranks are closely spaced and often parallel. The thecal diameter 

is 0.15 to 0.20 mm. The tabulae are flat or slightly concave, and 

spaced about two to three per mm. Spines are arranged in 12 

vertical rows within the corallites. Of all species encountered, this 

one is most like C. favositomima, differing solely in having septal 

spines. Klaamann did not present a clear picture of the nature of 

the intercorallite spaces, but they do not seem obviously dissimilar 

to those in the Brassfield specimen. Should C. favosttomima prove 
to have spines, there would be strong grounds for assigning it to C. 

approximata Eichwald. 

Distribution. — Ohio, mid-Llandovery (Brassfield Formation). 

A species closely resembling C. favositomima occurs in Estonia, 

in rocks of Middle Llandovery age. 

Brassfield occurrence. — Locality 7, near Fairborn, in south- 

western Ohio. 

Family MONILOPORIDAE Grabau, 1899 

Tabulate corals in which the corallum consists of corallites 

shaped like smoking-pipes; each new corallite arises at the base of © 

the “bowl” of the parent corallite, to which it remains attached by — 
the “mouth-end” of its “stem”; proximal portion of corallum grows 

attached to and prostrate on a firm substrate (though not in a 

reticulate pattern), and may have a free-growing, unattached, and 
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shrub-like distal portion; theca thick, consisting of two layers; sep- 

tal elements, when present, consisting of widely spaced spines; 

vesicular dissepiments sometimes present, but apparently the living 
space is never cut off by tabulae from continuity with the lumen of 

the immediate ancestor and descendent of the corallite; each coral- 

lite is attached to the parent only at its proximal end, without 

transverse stolons connecting adjacent corallites laterally. 

Genus CLADOCHONUS M’Coy, 1847 

1847. Cladochonus M’Coy, p. 227. 
1851. Pyrgia Milne-Edwards & Haime, pp. 159, 310. 
1879. Monilopora Nicholson & Etheridge, p. 293. 
1885a. Aulocystis Schliiter, pp. 148-151. 
1887. Drymopora Davis, explanations to pls. 70, 71, 72, 74. 
1899. Ceratopora Grabau, pp. 414-416 (non Hagenow, 1851, nec Hickson, 1911 

[fide Sokolov, 1962, p. 246]). 
1940. Monilipora Lang, Smith, & Thomas, p. 86 (xom. van. pro Monilopora 

Nicholson & Etheridge, 1879). 
1946. Plexituba Stainbrook, pp. 424-426. 
1962. Grabaulites Sokolov, p. 246 (pro Ceratopora Grabau, 1899; non Hagenow, 

1851, mec Hickson, 1911). 
1972. Cladochonus M’Coy, Laub, pp. 364-370, pl. 1, text-figs. 1-2. 

Type species. —Cladochonus tenuicollis M’Coy, 1847, p. 227 
(SD Milne-Edwards & Haime, 1850, p. Ixxvi). 

Type locality and horizon. — Lower Carboniferous (Burindi), 

Dunvegan Shale, Dunvegan (on the Patterson River), New South 
Wales, Australia. 

Diagnosis. — Moniloporidae with corallum consisting of a proxi- 

mal attached or unattached prostrate phrase, from which may arise 

a distal, freely-branching phase; attached phase never truly 

reticulate; corallites not normally in lateral contact, except when 

crowded; no more than three corallites arising from a parent. 

Description. — (from Laub, 1972) 

The corallum consists of a proximal prostrate region (attached or unat- 
tached, dendroid; or, when encrusting a pelmatozoan column, annular), and 
distal free region of trumpet- or pipe-shaped corallites with their interiors 
communicating only at point of origin. Corallites of the free-growing region 
may alternate the direction in which the aperture faces, producing a zig-zag 
branch (as in M’Coy’s figure of C. tenuicollis), or the apertures may all face 
in the same general direction. The initial portion of the corallum consists of two 
corallites with apertures at opposite ends of a common stolon. Offsets occur at 
the base of the calice theca, or higher up towards the aperture, and occasionally 
in both positions in a single corallite. Offsets may be single, bifurcating, or 
rarely trifurcating. The theca is typically thick and in two layers. Thecal lamel- 
lae may be bowed to produce vesicular dissepiments. Pits are sometimes ob- 
Served in the interior side of the theca. Rod-like structures are frequently 
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embedded in the theca in longitudinal rows, with their tips usually protruding 
into the interior of the corallite to form acanthine septa. 

Discussion. — The morphology and taxonomic status of Clado- 
chonus were discussed by Laub (1972); hence only a summary ap- 
pears here, along with a consideration of Grabaulites Sokolov 
(1962), a generic name that has recently come to my attention. 

To 1972, Cladochonus was regarded as being free of spines and 

dissepiments, the corallum attached only at its base, and branch- 

ing freely, like a low shrub. Pyrgia was erected by Milne-Edwards 

and Haime (1851, p. 310) for two European Carboniferous species 
which restudy clearly showed to be congeneric with Cladochonus. In 

1879, Nicholson and Etheridge (p. 293) proposed Monilopora, to ac- 

commodate Cladochonus crassus (M’Coy, 1844) from the Mountain 

Limestone (Lower Carboniferous) of Ireland. This species they 

considered distinct from Cladochonus by virtue of the habit of en- 

circling pelmatozoan columns, and by the possession of a “reticu- 

late” structure in the theca, described by Rofe (1869). Hill and 

Smyth (1938) demonstrated that Monilopora crassa is the attached 

portion of the proximal end of a Cladochonus colony, and that a 

phase of freely branching corallites extended from one of the at- 

tached corallites. The meaning of the reticulate structure is not yet 

resolved. Despite photographs offered by Hill and Smyth (1938) 

its nature remains unclear. Hill and Smyth’s suppression of Montlo- 

pora under Cladochonus seems warranted. 

Schliiter (1885a) introduced the genus Awlocystis for his A. 

cornigera from the Middle Devonian of Germany. With Cladochonus 
it shared a freely-branching growth-habit and a thick theca. It dif- 

fered from Cladochonus in possessing internal vesicular dissepiments 

and spines. Two genera subsequently proposed in the literature, 

Drymopora Davis (1887) and Ceratopora Grabau (1899) bear all 

the critical features of Awlocystis, and are here regarded as subjective 
junior synonyms of Schliiter’s genus. Grabaulites was proposed by 
Sokolov (1962, p. 246) to replace Ceratopora Grabau, which he 

noted was a name already in use. 

Specimens from the Devonian of New York (see Laub, 1972) 
show that corallites with the characters of Cladochonus and Aulo- 

cystis can coexist in a single corallum, and separate corallites from 
the same locality show a gradation of morphology from those bear- 
ing abundant dissepiments and spines, to those without dissepiments 
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and obvious spines. Hence, it is clear that the definition of Clado- 

chonus must be expanded to include the features of Aulocystis. 

Stainbrook (1946) introduced Plexitwba, from the Upper De- 

vonian of Iowa. These corals, he said, have an adnate growth habit 

(that is, they are attached-prostrate, but do not form a reticulate 

pattern as does Awlopora), have thick walls, abundant dissepiments, 

and lack spines. Study of New York Devonian specimens, as stated 

above, shows a considerable variation in Cladochonus with respect 

to spines and dissepiments. Further, as Hill and Smyth showed, 

Cladochonus does possess a proximal attached phase of several 
corallites. Grabau (1899, pl. 3, fig. 12; pl. 4, figs. 17, 18) figured 

specimens of his Ceratopora (= Cladochonus) attached-prostrate 

on other fossils. Consequently, there remain no differences between 
Cladochonus and Plexituba, and the latter must be regarded as a 
junior synonym of the former. 

Cladochonus had the appearance, in life, of a low shrub, with a 

basal attached portion (“Plesxituba”), from which arose freely- 

branching corallites, unattached except at the base (“Cladochonus” 

and “Aulocystis”). 

Cladochonus sp. A Pls 105fi¢-51 

Type material.— Figured specimen of Cladochonus sp. A is 

UCGM 41987. 

Type locality and horizon. — Locality 46 (near College Hill, 
Kentucky) in the top of the Noland Member, Brassfield Formation. 

Number of specimens examined. — 1. 

Description. — The specimen studied comes from the type sec- 

tion of the Noland Member, Brassfield Formation, and Jay within an 
inch of a budded specimen of Tryplasma sp. (Pl. 6, fig. 5). The 

Cladochonus specimen consists of a complete corallite with two 

offsets, one represented by a complete corallite and the other by 
only the proximal stolon (see Laub, 1972, p. 367 for Cladochonus 

morphology). 

The parent corallite is pipe-shaped, with a preserved length 

of 4 mm. The proximal end of the stolon is 0.5 mm in diameter. At 
its juncture with the calice, the lumen is about 1 mm in diameter. 

The axis of the calice lies at about 115° to the axis of the stolon. 

The calice itself has a diameter of about 2 mm. The theca of the 
calice is thin, about 0.1 mm or less. 
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This group of corallites appears to have been damaged at the 
time of final deposition, so that the offsets are slightly disjointed 

from the parent. Viewed from above, within the vertical plane of 

symmetry of the parent corallite, the offsets make an angle of about 

90° with each other. They arose at the antero-lateral portion of the 

parent’s calice, as is usual in Cladochonus, but while one originated 

at the base of the calice, its sibling arose slightly above this level 
on the other side. This suggests that these corallites came from the 
free distal portion of a colony, probably not in contact with the sub- 

strate. 

Discussion. — This specimen and those categorized in this study 

as Cladochonus sp. B are small, and were not sectioned to determine 

the internal structure. These two forms consist of corallites having 
quite different shapes and forming clusters of different appearance. 
Consequently, until further study is possible, and additional ma- 

terial has been collected, they are tentatively placed in two separate, 

unnamed species. The corallites of different parts of a single coral- 

lum among the auloporid corals can have strikingly diverse forms 
(Laub, 1972), and it is conceivable that Cladochonus sp. A and 

Cladochonus sp. B could prove to be a single species. 

Cladochonus sp. A differs from Cladochonus sp. B primarily in 
having dichotomous offsets (rather than single offsets), a stolon 

that expands distally, and a calice that is appreciably wider than 
the stolon. 

Cladochonus sp. B Pl. 9, figs.11, 123 

Type material. — Figured specimen of Cladochonus sp. B is one 
of several on a slab labelled UCGM 41859. 

Type locality and horizon.— Locality 13 (near Wilmington, 

Ohio) near the top of the Brassfield Formation in Todd Fork Creek. 

Number of specimens examined. —5, collected in the field. 

Description. — Five fragmentary coralla on a single slab of 

rock from near the top of the Brassfield Formation were studied. 

On the same slab are two fragments of Favosites favosus (Goldfuss) 
(one overturned), and a Calostyls corallite. Both of these species, 

interestingly, are characteristic of the Brassfield fauna in the south- 

east portion of the Cincinnati Arch region, some distance from this 
locality. 
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All offsets in this form occur singly. The largest fragment con- 

sists of a line of six to eight corallites (Pl. 9, figs. 11, 12) whose 

stolons describe a portion of a circle 1 cm in radius. Both the stolons 

and the calices are about 1 mm in diameter. The calices all occur on 

the convex side of the line of stolons, though they are not all in 

quite the same plane. The stolons are only slightly narrower at 
their proximal end than at their distal end. The distance from offset 

to offset is about 4 mm. 

The other specimens of Cladochonus sp. B on this slab have 

the same general form as the one just described.. In one specimen, 

a corallite is rather long (6.5 mm) but has the same width and 

shape. A corallite in another cluster was worn on the side, and it was 

possible to clean the sediment from the stolon lumen. There appear 

to be no vesicular dissepiments or spines. While there has been re- 

crystallization of the corallite, and it is possible that spines were 

present in life, the absence of dissepiments is probably not due to 

alteration. The theca is just over 0.1 mm thick. 

The fragments of Cladochonus sp. B from this locality almost 

certainly came from free, erect portions of shrub-like Cladochonus 

colonies. 

Discussion. — See “Discussion” section for Cladochonus sp. A. 

Cladochonus(?) sp. C PL. 9, figs: 9; 10; Pl. 31, fig: 7 

Type material. — Figured specimens are UCGM 41692 and 

41693. 
Type locality and horizon. — Figured specimens are from the 

Brassfield Formation at locality 15, near West Milton, Ohio. 

Number of specvmens examined. — Five. 

Description. — Specimens of a species possibly belonging to 
Cladochonus M’Coy were recovered at two localities in the Brass- 
field Formation. The coralla consist of short branching cylinders, 
about 0.75 mm in diameter, and up to 7 mm long (though usually 
rather shorter), with fairly uniform diameter throughout their 

length. They occur in thick clusters in the grey-green silty clay 
near West Milton (locality 15) and Ludlow Falls (locality 55) in 

southwest Ohio. One of those from the Ludlow Falls locality occurs 
on the same small rock as Striatopora flexuosa Hall. It is uncertain 

if there was an extensive attached prostrate phase, most of the 
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corallites appearing to have been part of a small, erect, shrub-like 

colony. 

Some corallites arise as offsets with their axes proximally per- 

pendicular to the parent corallite, distally bending until parallel with 

the parent (Text-fig. 1la). In other cases, offsets arise from a parent 
corallite at a point where the parent’s axis has bent from its more 

proximal direction (Text-fig. 11b; cf. Cladochonus sp. A, Plate 10, 

fig. 1). In this case, the axes of the offsets are proximally co-planar 
with the proximal axis of the parent, while distally their axes bend 

until about parallel with the distal axis of the parent. Both these 

offset patterns occur in Cladochonus M’Coy (see Laub, 1972, text- 

fig. 1b). 

A 

Text-figure 11.— Corallite offset patterns in Cladochonus(?) sp. C. 

The internal structure is not well-preserved, unfortunately (PI. 
31, fig. 7). The walls are about 1/6 mm thick, so that the lumen 
occupies more than half the total diameter of the corallite. Signi- 

ficantly, the dissepiments appear to be tabulae, separating the 
lumen into compartments. This contrasts with the typical vesicular 

dissepiments of Cladochonus, and might call into question the 

propriety of placing this species in that genus. No spines were de- 
tected in the corallites. 

Many corallites parallel one another, so that on many surfaces 

of the specimen, much of the field occupied by the corallum con- 

sists of transverse sections of these parallel tubes. The pattern is 
similar to that often seen in Syringopora (cf. S. (?) reteformss 

here), but in no case has a stolon been observed connecting the 

sides of adjacent corallites. 
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Discussion. — A remarkable specimen (UCGM 41782) was 

found at the old DeBoldt Quarry in southeastern Richmond, In- 

diana. This lay loose on an outcrop of Richmondian rocks (White- 

water Fm. overlain by Saluda Fm.), and its lithology suggests it 

came from one of these units, probably the Whitewater. It appears 

to be conspecific with Cladochonus (?) sp. C. The corallites are 
prostrate on what may be a bryozoan colony, and in places they 
bend upward, apparently initiating an erect phase. They are of the 

same diameter (0.75 mm) as the Brassfield form and show no 

change in diameter throughout their length, which appears as much 

as 7 mm. Offsets seem to form both singly and doubly, though in- 

sufficient material is exposed to be certain of this. The internal 

structure was not observed. 

Of the other specimens of Cladochonus found in the Brass- 

field (Pl. 10, fig. 1; Pl. 9, figs. 11, 12), Cladochonus (?) sp. C most 

resembles Cladochonus sp. B from the top of this unit at locality 

13 (Todd Fork), which shows little change in diameter through the 

corallite lengths. This is in contrast with the gradually broadening 
corallites (1 mm proximally, 2 mm at the calice) of Cladochonus sp. 

A from locality 46. The Todd Fork specimens are thicker than the 

present form (about 1 mm throughout), stouter in general ap- 
pearance, and more curved. They probably represent a separate 
species. 

Distribution. — Ohio, mid-Llandovery (Brassfield Formation); 

Indiana, Late Ordovician. 

Brassfield occurrence. — Localities 15 (near West Milton) and 

55 (near Ludlow Falls) in southwestern Ohio. 

Family SYRINGOPORIDAE Nicholson, 1879 

Tabulate corals with corallum dendroid or phaceloid; corallites 

connected Jaterally by cross-tubes dispersed throughout the coral- 

lum; basal portion of corallum auloporoid in habit, each corallite 

flexing upward to extend into the vertical, branching phase; theca 

consists of two layers; septal spines may be present inside coral- 

lites; tabulae horizontal and complete, or incomplete, sometimes in- 

clined at large angles to produce infundibuliform dissepiments with 
axial canal. 
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Genus SYRINGOPORA Goldfuss, 1826 

1826. Syringopora Goldfuss, p. 75. 
1828. Harmodites Fischer von Waldheim, p. 19. 
1841. Caunopora Phillips, p. 18. 
1933. Kueichowpora Chi, p. 22. 

Type species. — (SD Milne-Edwards & Haime, 1850, p. Ixi1): 

Syringopora ramulosa Goldfuss, 1826, p. 76. 
Type locality and horizon. — Carboniferous, “aus dem Ueber- 

gangskalk von Olne im Limburgischen,” Germany. 
Diagnosis. — Corallum phaceloid, consisting of a proximal por- 

tion of prostrate-unattached corallites, which flex upward to form 

a phase of more vertically directed corallites; adjacent corallites con- 

nected by stolons; corallite interiors contain infundibuliform dis- 

sepiments that meet to form an axial tube; development of spines 

variable; mural pores absent. 

Description. — This genus consists of species which are essen- 

tially like Cladochonus colonies, except that the distal, up-flexed por- 

tion of the corallite is longer, and generally parallel to its fellows, 

and there are cross-tubes (stolons) connecting these distal portions 

of neighboring corallites. 
The proximal portion of the corallum is prostrate-attached, but 

distally progresses through a prostrate-unattached to a free growth 
habit. The proximal portion of each corallite is subhorizontal, and 

the distal portion flexes upward continuing this upward growth for 

the greater portion of the length of the corallite. The corallites of 

the distal portions of the corallum are sub-parallel. Corallum increase 

is by offset of the corallites. 
The corallites are separate from the point of offset, except where 

they are joined laterally to a neighbor by a tubular stolon. The 

stolons are important features in distinguishing the syringoporids 

from other corals. 

Internally, the corallite wall consists of two layers, the outer 

optically denser than the inner. Embedded in the inner layer, normal 
to the wall, are septal spines aligned longitudinally into a series of 

rows (reportedly 12). These rows are acanthine septa and never 

form solid sheets. 
The tabulae are infundibuliform (funnel-shaped). They com- 

monly consist of complete sheets of skeletal matter in the corallite 
lumens, each depressed axially to join with the depressed axial por- 
tion of the next lower tabula, and thus forming a hollow axial tube. 
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Discussion. — Milne-Edwards and Haime (1850, p. Ixii) indi- 

rectly made Syringopora ramulosa Goldfuss the type of this genus 

by declaring Syringopora Goldfuss a synonym of the younger generic 

name, Harmodites Fischer von Waldheim (1828), and assigning 

Syringopora ramulosa as the type species of Harmodites. Subse- 

quently, Lang, Smith, and Thomas (1940, p. 130) designated 

Harmodites distans Fischer von Waldheim (1828, pp. 19-20, fig. 1) 

as the type of Harmodites. (These authors gave the locality and 

horizon of the latter species as Carboniferous of Russia.) The orig- 
inal illustration and description of H. distans leave little doubt that 
it is congeneric with S. ramulosa. 

As type species of Cauwnopora Phillips (1841), Lang, Smith, 

and Thomas (1940, p. 33) selected C. placenta from the Middle 

Devonian of England. Although Phillips (p. 18) ascribed this species 

to Lonsdale (as Coscinopora placenta), Lang, Smith, and Thomas 

(p. 33) indicated that Lonsdale obtained the specific name from 

Goldfuss (1826, p. 31). These authors also found that Lonsdale’s 

specimen was not conspecific with Goldfuss’. They therefore as- 

signed the species to Phillips, who was the first to use it without 

reference to Coscinopora. Lang, et al. stated that Caunopora pla- 

centa Phillips was the type species of Cawnopora Phillips by mono- 

typy- As Phillips described two species under this generic name, 
C. placenta is more properly considered the type species by subse- 
quent designation of Lang, Smith, and Thomas (1940). 

Lang, et al. noted that Phillips’ specimen of Caunopora pla- 
centa is actually a stromatoporoid enclosing a specimen of Syringo- 

pora, and Phillips’ figure (pl. 10, fig. 29), while unclear, makes this 

conclusion credible. Lang, et al. took the Syringopora corallum as 

the lectotype of C. placenta, thus making Cawnopora a junior syno- 
nym of Syringopora. 

Chi (1933) introduced the genus Kueichowpora from the Car- 

boniferous of China. His figures of the type species clearly show the 

stolons and infundibuliform dissepiments characteristic of Syringo- 
pora, of which Kueichowpora is a junior synonym. The bifurcation 

of corallites found in Kueichowpora also occurs in the type species 

of Syringopora Goldfuss. 
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Syringopora (?) reteformis Billings Pl. 10, figs. 2-4; Pl. 11, figs. 1, 2; 
Pl. 32, fig. 4; Pl. 41, fig. 4 

1858. Syringopora reteformis Billings, p. 170. 
1876. Syringopora tenella Rominger, p. 81, pl. 30, fig. 4 
1890. Syringopora (Drymopora) fascicularis (Davis) Foerste, pp. 338-339 

(non Drymopora fascicularis Davis, 1887). 
1899. Syringopora retiformis [sic] Billings, Mambe ps 52. pls Zdigase 
1919. Syringopora retiformis [sic] Billings, Williams, pl. 17, fig. Al: 

Cf. 1926. Syringopora columbiana Wilson (partim), p. 17, pl. 3, fig. 6 (non 
fig. 5). 

1931. Syringopora cf. retiformis [sic] Billings, Foerste, p. 185, pl. 19, fig. 13. 
1939. Syringopora retiformis [sic] Billings, Northrop, p. 155. 
1972. Syringopora sp. cf. §. retiformis [sic] Billings, Bolton & Copeland, 

pl. 4, fig. 7. 

i TY ) 

Oe oe. 

Type material.— Lectotype (Williams, 1919, explanation of 

pl. 17, fig. 1): GSC 2617 (the specimen figured by Williams, 

1919, pl. 17, fig. 1). (Pl. 10, figs. 3, 4 herein). 

Type locality and horizon. — According to Billings (1858, p. 
170), “Upper Silurian. Isthmus Bay, Lake Huron”. Bolton (1960, 

p- 45) gives the locality as Owen Sound, Ontario, and the horizon 

as the Fossil Hill Formation, which is Late Llandovery to Middle 

Wenlock in age. 

Number of specimens examined. —- Nine, including the holotype 

and eight from the Brassfield Formation. 

Diagnosis. — Syringopora with corallites about 1 mm in dia- 

meter, usually with geniculate axes; cross-tubes sparse, corallites 

usually in mutual contact through genicular approximation; spines 

extremely abundant in lumen; tabulae appear complete, possibly be- 

cause of narrow axial canal. 

Description. — The corallites are uniformly about 1 mm in 
diameter and characteristically geniculate. Contact between them 
most often occurs through the bending together of neighboring 

corallites, followed by sharp separation, or less frequently, via cross- 

tubes (stolons) with diameters equal to or slightly less than those 

of the corallites (Pl. 10, fig. 3; Pl. 11, fig. 2). Sparseness of stolons 

prevented a meaningful determination of their spacing. 

The corallite walls are about 0.3 mm thick, and the lumen has 
a diameter of about 0.4 mm. The inner surfaces of the corallite walls 

are richly-invested with spines, spaced vertically about six per mm 

in longitudinal rows. 

The nature of the internal dissepiments is difficult to discern. 

Usually they appear as complete tabulae (PI. 32, fig. 4; Pl. 41, fig. 



BRASSFIELD CorALs: LAuB 309 

4), but sometimes they may be seen as vesicular dissepiments, 

similar to those of Cladochonus. If this is a true Syringopora (a fact 

not yet established with certainty), it is probable that the dissepi- 

ments are infundibuliform (funnel-shaped) and concave upward, 

but possibly with an axial tube so narrow that it seldom appears in 

longitudinal section. There are about five or six tabular plates per 

mm. 

Discussion. — Billings’ original description of the present species 

says: 

Forming large masses; corallites much geniculated, frequently anastomosing or 
connecting by stout processes; diameter of corallites about two-thirds of a line 
[about 1.4 mm], distant from each other from half-a-line to a line and a-half 
[about 1 mm to 3.1 mm]; distance of connecting processes about one to three 
lines [about 2.1 to 6.3 mm], usually about 2 lines [about 4.2 mm]. 

This agrees well with the lectotype figured by Williams (1919), and 

with the Brassfield specimens. The lectotype (PI. 10, figs. 3, 4) is 

silicified, and partly free of the matrix. It was not possible to sec- 

tion it, but in the openings of some of the corallites are apparent 

spines (rather obscured by recrystallization). The wall thickness and 
lumen diameter are in the same proportion as in my specimens, but 

it was not possible to study the dissepiments. 

Syringopora tenella Rominger is similar to S. reteformis. The 

specimen shown by Rominger is from the Silurian of Drummond’s 
Island, Lake Huron and was found in the “drift” (presumably 
glacial or alluvial deposits). The corallites are reportedly 1 mm or 
less in diameter and branching. They interconnect by “approxima- 
tion” (bending toward each other) rather than through distinct 
stolons. There is a faint longitudinal striation on the outer walls 

(not noted on corallites of the lectotype of S. reteformis Billings, 

nor on the Brassfield specimens, possibly due to poor preservation) 

and the lumens of S. tenella show 12 spinose crests. The dissepi- 
ments, described as funnel-shaped, are not always developed, so 
that the lumens are often totally clear. My specimens commonly 

show the chaotic aggregate of corallites shown in Rominger’s figure, 
and Lambe (1899) reported this condition especially in the basal 

region of specimens that he identified with the present species. The 
close similarities make it likely that S. tenella is a junior synonym 
of S. (?) reteformts. 
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From the Clinton beds (probably Brassfield or Dayton Forma- 

tion) of southwest Ohio, Foerste (1890) reported Syringopora 
(Drymopora) fascicularis (Davis, 1887). Different coralla had 

rugose-sided corallites with diameters ranging from 0.7 to 1.1 mm. 
The corallites connected by approximation, rather than through 

stolons, and no spines or dissepiments were noted (Foerste indicating 

that no careful search was made for them). While the description 

suggests S. reteformis in most respects, the lack of any report of 

stolons makes it unwise to equate these two species. 
Wilson (1926) reported a new species, Syringopora columbiana, 

from the Late Ordovician Beaverfoot Formation of British Colum- 

bia. This species does not appear to be conspecific with the Brass- 

field material. The corallites are slender (0.5 to 0.75 mm in 

diameter), giving the corallum a much more delicate aspect than in 

my specimens of S. (?) reteformis. It should be noted, however, 

that Wilson’s figure 6, a twice-natural-size view of a polished sec- 
tion (of the holotype? ), strongly resembles the present species in 
general form. The corallites are geniculate and, while stolons are 
present, much of the connection between corallites is by approxi- | 

mation. S. columbiana may prove to lie on an evolutionary line 
ancestral to S. (?) reteformis. 

Foerste (1931) figured a specimen identified as Syringopora 

cf. retiformis [sic] from what he considered to be the Dayton Forma- 
tion (Late Llandovery) of Adams County, Ohio. This specimen has 

all the outward characters of the species, the corallites connecting 

more often through approximation than through stolons. Foerste 
probably was correct to associate his form with Billings’ species, but 

the figure alone does not provide sufficient information for cer- 

tainty. 

Northrop (1939) reported Syringopora retiformis [sic] from 

the Bouleaux Formation (Early Ludlow) of the Gaspé region of 
Maritime Canada. The only pertinent facts supplied by his unil- 

lustrated description are that the corallite diameter ranges from 0.8 

to 1.2 mm, and that lateral contact between corallites appears tu 

be due more to approximation than stolons. Northrop, in fact, noted 

that it was uncertain if any stolons were present. In the absence of 

information on the internal structure, it is possible to say only that 

his specimen is probably (but not certainly) identical to the present 

species. 
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Bolton and Copeland (1972) described Syringopora sp. cf. S. 

retiformis [sic] from the Thornloe Formation of Late Llandovery 

to Early Wenlock age, in the Lake Timiskaming region of eastern 
Canada. Their material bears a general resemblance to my speci- 
mens. The corallites are geniculate, and about 1 mm in diameter. 

The absence of prominent spines in the corallites of this specimen, 

however, leaves the identification open to question. 
Distribution. — Ontario, Late Llandovery or Early or Middle 

Wenlock; Michigan, Silurian; Ohio, mid-Llandovery (Brassfield 

Formation) and probably Late Llandovery (Dayton Formation); 

Kentucky, mid-Llandovery (Brassfield Formation). 

This species possibly occurs also in the Early Ludlow of the 
Gaspé region, Maritime Canada. 

Brassfield occurrence. — Localities 7a (near Fairborn, Ohio), 

11 (near West Union, Ohio), 23 (at the Highland County - Adams 

County border in Ohio), and 53 (near Irvine, Kentucky, in the 

Noland Member). 

Family SYRINGOLITIDAE Waagen & Wentzel, 1886 

(Nom. transl. Sokolov, 1950, ex Syringolitinae Waagen & Wentzel, 1886) 

Tabulate corals with massive corallum; corallites prismatic, 

pressed together (cerioid) or slightly diverging (fasciculate); 

cerioid corallites connected by mural pores, while cross-tubes connect 
corallites that diverge and lose contact; tabulae strongly concave 
axially, some forming a distinct axial tube; septal elements spinose 
where present. 

Genus SYRINGOLITES Hinde, 1879 

1879. Syringolites Hinde, p. 244. 

Type species. — (By monotypy) Syringolites huronensts Hinde, 

1879, p. 246. 
Type locality and horizon. — Hinde (1879, p. 246): “Not un- 

common in the Niagara dolomite (Wenlock), near Manitouwaning, 
Great Manitoulin Island, Lake Huron”, Canada. Hill and Jell (1970, 

p. 173) give the horizon of Hinde’s specimens as the Manitoulin 
Dolomite (Llandovery). 

Diagnosis. —Corallum similar to Favosites in general plan, 

_ but having infundibuliform dissepiments resulting in the develop- 
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ment of an axial tube; mural pores located on corallite walls; spines 
may be located on corallite walls and on upper surfaces of dissepi- 
ments. 

Description. — This is a coral of cerioid form, superficially re- 

sembling Favosites. The striking features of this genus lie in the in- 
fundibuliform tabulae (apparently both complete and incomplete), 
as in Syringopora. They are rather wide-spaced and plunge in a 
biologically proximal direction in the axis, so that each tabula forms 
a funnel, with its tube fitting into that of its proximal neighbor. 
In some instances, the continuity of this axial tube is broken by a 

transverse tabula within it. 

The upper surfaces of the tabulae bear radial ridges. Rows of 

spines often appear to cap these ridges, one row to each ridge, but 
the relationship between them is not always clear. Hinde (1879, p. 

244) reported that in some specimens the calice walls are crenulated 
longitudinally (presumably as extensions of the radial ridges of the 

tabular surfaces). In addition, spines sometimes occur within the 

axial tubes. 

As in favositids, the corallite wall faces bear mural pores. 
Discussion. — In all descriptions and figures of members of the 

genus Syringolites Hinde, the tabulae are indicated as being com- 

plete. That is, the walls of each funnel are a single sheet (e.g., Hinde, 

1879; Hill & Jell, 1970). Only in the specimen reported as S. 
huronensis by Foerste (1906, pp. 301-302, described below under 

Syringolites vesiculosus, sp. nov.) are the tabulae incomplete. In 

this instance, a transverse section (PI. 31, fig. 2) reveals that the 

funnels are made up of several imbricating (vesicular) dissepiments. 

This genus is insufficiently understood to allow a meaningful judge- 

ment on the taxonomic importance of this difference, and so in- 

complete tabulae are here considered acceptable in Syringolites. 

Syringolites vesiculosus sp. nov. Pl. 10,:fig. 5; Pl. 31, figsaiee 

Cf. 1879. Syringolites huronensis Hinde, p. 246, text-fig. A-D on p. 245. 
Cf. 1896. Roemeria kunthiana Lindstrom, pp. 14-17, pl. 2, figs. 19-25; pl. 3, 

figs. 26-29. 
1906. Syringolites huronensis Hinde, Foerste, pp. 301-303, pl. 2, fig. 3; pl. 

4, fig. 2 (non Hinde, 1879). 

Type material. — Holotype: USNM 84893 (PI. 10, fig. 5; PI. 

31, figs. 1, 2) described and figured by Foerste (1906). 
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Type locality and horizon. — Waco bed, Noland Member of 

the Brassfield Formation (mid-Llandovery), “two miles south- 

west of Clay City, along the road immediately north of Tipton Fer- 

ry” in east-central Kentucky. 

Number of specimens examined. — All data based on holotype. 

Diagnosis. — A species of Syringolites Hinde in which the axial 

tubes are formed not by the down-flexing of complete tabulae, but 

of individual vesicular dissepiments; in all other aspects similar to 

S. huronensts Hinde. 

Description. — The specimen studied is a thin (2 to 11 mm), 

flat fragment of a corallum of which the original diameter was 

probably about 7 to 8 cm, judging by the disposition of the basal 

corallites. Those corallites exposed in the base of the corallum have 

their axes in a horizontal position, and are distinctly rugose. The 

axes of the corallites visible on the upper surface of the corallum are 

vertical (perpendicular to the surface). Corallum growth was cen- 

trifugally radial. 

The corallites range in diameter from 2 to 3 mm, though most 

are 2 to 2.5 mm. Adjacent corallites share walls whose thickness is 
about 0.20 to 0.25 mm. In the axis of each corallite is a raised cir- 

cular ring, 1 mm or less in diameter, with its axis parallel to and 

coinciding with that of the corallite. The calice floor slopes down 
gently from the rim of the corallite wall to form a shallow dish 
about 0.5 mm deep, at the foot of the central ring. The calices ap- 
pear to have radial, rounded ridges and valleys reaching from the 
corallite wall, which they corrugate, to the foot of the axial ring. 
Additionally, the calice floors are studded with short spines which in 

a minority of specimens appear to be aligned radially. Their rela- 

tionship to the radial undulation of the calice floor is unclear. 

The corallites contain vesicular dissepiments which are down- 

flexed axially to produce axial tubes, apparently continuous for the 
length of the corallite. Clearly, the axial ring visible in the calices 
reflects the juncture of a segment of the central tube with the upper 
surfaces of the dissepiments immediately proximal to it. This junc- 
ture appears in all cases to be centered in the calice. The inner sur- 
face of each tube is spinose. 

The mural pores typical of Syringolites were not observed in 
the Brassfield specimen, perhaps due to its imperfect state of 

preservation. 
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Discussion. — It is not surprising that Foerste identified the 

Brassfield form of Syringolites as S. huronensts, which was described 

by Hinde (1879, p. 246) from Silurian rocks at Manitouwaning, 

Manitoulin Island in Lake Huron. Hill and Jell (1970, p. 173) 

designated as lectotype of this species BMNH R19949 which they 
took to be the original of Hinde’s fig. A. “Niagara dolomite (Wen- 

lock)”, the stratigraphic designation given by Hinde for his speci- 

mens, is interpreted as Manitoulin Dolomite (Llandovery) by Hill 

and Jell. The descriptions of Hinde, and of Hill and Jell indicate 
that S. huronensis strongly resembles the Brassfield species. The 

corallite diameter (1.8 to 2.5 mm), the fluting of the calice floor and 

resulting corrugation of the corallite walls, the presence of spines 

on the calice floor (apparently better aligned than in Foerste’s speci- 

men) and in the axial tube, and the centered position of the tube 
axis on the calice floor are all attributes held in common by S. 

huronensis and the Brassfield form. 

The major difference between these two forms is in the nature 

of the axial tube. In S. huronensis, this structure is commonly formed 

by the down-flexing of complete tabulae in the axis. In the Brass- 

field specimen, it is formed by similar axial down-flexing of vesicular 

dissepiments. Mural pores were not observed in Foerste’s specimen, 
probably due to poor preservation, and so cannot be compared with — 
those reported in S. huronensis. Also, the “horizontal or gently — 

saucered tabellae” crossing the tubes at wide intervals, as reported 

by Hill and Jell (p. 175) were not noted in the Brassfield form, but 

this, again, could be due to the state of its preservation. 

The only other species commonly assigned to Syringolites is 

Roemeria kunthiana Lindstrém (1896) from the Silurian of Got- 

land. The lack of evidence of distal divergence of the corallites or 

of their lateral connection with syringoporoidal tubes makes it more | 

reasonable to assign it to Syringolites than to Roemeria. Basically, — 

this species has the same axial tube structure as S. huronensts | 

(thereby differing from the Brassfield form), and is distinguished — 

from the present species and from S. huronensis Hinde by the 

presence of spines on the walls of the corallites between the tabulae. | 
Hill and Jell (p. 175) reported that the axial tubes of R. kunthiana | | 

often lie in an eccentric position. 

The genus Syringolites is known from relatively few places 

(Canada, Kentucky, Gotland, and Estonia; see Hill & Jell, 1970, 
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pp. 173-174), and apparently only a small number of specimens have 
been studied. It is possible, then, that as more information becomes 

available, the structure of the axial tube will not be considered suf- 

ficient grounds for separating S. vesiculosus from S. huronensis. For 
the moment, however, there is no evidence of a continuum between 

them. 

Distribution. — Kentucky, mid-Llandovery (Brassfield Forma- 
tion). 

Brassfield occurrence. — Foerste gave the following localities, 

ali in the general vicinity of Irvine and Waco, Kentucky: “Two miles 

southwest of Clay City, along the road immediately north of Tip- 

ton Ferry” (the type locality, and source of the only specimen 

studied); “a mile southeast of Indian Fields, east of the home of 

Brownlow Bruner, where the road from Kiddville joins the road 

from Indian Fields to Clay City; half a mile east of Waco, where 

the road to Cobb Ferry starts off from the Pike to Irvine; along 
the road north of Estill Springs, north of Irvine” (localities 53 and 

53a of this work). All reported occurrences are in the Waco bed 

of the Noland Member, Brassfield Formation. 

Family ALVEOLITIDAE Duncan, 1872 

Tabulata with massive coralla of hemispherical, encrusting or 

ramose form; corallites open oblique to corallum surface, with com- 

pressed, crescentic apertures; mural pores large; spines sometimes 

present, often restricted to one wall of the corallite; tabulae com- 

plete. 

Remarks. — Sokolov (1962, p. 346 in English translation) re- 

ported that “septal scales” (presumably squamulae) may be present 
in this family. 

Genus ALVEOLITES Lamarck, 1801 

1801. A/lveolites Lamarck, p. 375 (non Defrance, 1816). 
1887. Platyaxum Davis, explanations of pls. 60, 61, 63. 

Type species. — (by subsequent designation of Nicholson & 

Etheridge, 1877, p. 356) Alveolites suborbicularis Lamarck (1801, 

p- 376). 
Type locality and horizon. — Upper Devonian (Frasnian) near 

Diisseldorf, Germany. 
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Diagnosis. — Alveohttidae with corallum usually encrusting or 

ramose; corallite axes at about 45° to corallum surface at aperture, 

more nearly parallel to surface proximally; spines variably de- 

veloped, in some specimens a single spine or ridge in middle of lower 

wall of corallite; no squamulae present; corallite walls thick. 

Description.— These are massive tabulate corals that are 

generally flat and encrusting, though in some specimens the upper 

surface may be uneven, or even ramose. 

Typically, the corallites have a vaulted upper wall and a com- 
paratively flat lower wall. Proximally, they are subparallel with the 

upper surface of the corallum, but distally they flex upward at 
about 45° (as compared with about 90° for Crasstalveolites Sokolov, 

fide Sokolov, 1962). Their compressed cross-section produces a 

crescentic or semi-circular corallite aperture on the corallum surface. 

The corallite walls are rather thick, but usually narrower than 

the lumen. The walls are perforate, but this is not always obvious 

in thin section. 

Septal structures are commonly restricted to the middle of the 
lower wall of the corallite, where they may take the form of a single 

longitudinal ridge, though spines may be present in other specimens. 
The tabulae are thin and complete. 

Discussion.— Nicholson and Etheridge (1877) presented a 
lengthy discussion of the validity and criteria for recognition of 
Alveolites Lamarck. They considered six groups of alveolitid corals, 
including the type species of the genus. Of the type species, A. sub- 
orbicularis Lamarck, they stressed the following characters as being 
of particular diagnostic usefulness: corallite obliquity, presence of 

mural pores and complete tabulae, the general shortness and layered 

arrangement of the corallites, and the presence of a single septal 
ridge in each corallite on the ventral wall. They noted that only 
the last of these traits might possibly serve as a criterion for dis- 

tinguishing this genus from related genera. They concluded (pp. 
360-361) that 

With our present knowledge it seems unwise to abandon the genus A/wveolites — 
altogether; but it is at the same time perhaps improbable that future investiga- 
tions will justify its permanent retention. 

Nicholson and Etheridge may have underestimated the im- 

portance of corallite obliquity and compression of the apertures. In 
stressing the fact that such obliquity is observed in clearly non- 
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alveolitid forms under exceptional circumstances, they overlooked 

the fact that it is universal among species of Alveolites. Nicholson 

and Etheridge were most concerned with finding consistent means 

of distinguishing Alveolites from Favosites. As the latter is generally 

understood, obliquity and corallite compression are certainly not 

typical features. As noted above, other characters are needed to 

distinguish Alveolites from other alveolitids, but its position as an 

entity distinct from favositids, seems secure. 

Platyaxum Davis (1887) is based (by subsequent designation 

of Lang, Smith, and Thomas, 1940, p. 102) upon P. turgidwm Davis, 

probably from the Silurian beds near Louisville, Kentucky. Lang, 

et al. noted that the prior selection, as type species, of Pachypora 

frondosa Nicholson from the Middle Devonian of Ontario by 

Bassler (1915), is invalid, as this species is not among those included 

by Davis under Platyaxwm. This genus appears to be a junior 
synonym of Alveolites Lamarck. It is distinctive for its erect, palmate 
growth habit, with corallite apertures on both sides of the frond, 

and the corallites diverging from the midplane of the frond. The 
general corallite morphology is enough like Alveolites that, pending 
further study, it seems best to regard these two forms as congeneric. 

Alveolites labrosus (Milne-Edwards & Haime) Pl 105 figs) 85 9: 
Pi 24a tissu lee, 

1851. Coenites labrosus Milne-Edwards & Haime, p. 302. 
1852. Limaria laminata Hall (partim), p. 143, pl. 39, fig. 6c (possibly 

figs. 6a, b, d). 
1854. Coenites labrosus Milne-Edwards & Haime, Milne-Edwards & Haime, 

p. 277, pl. 65, figs. 6, 6a. 
1874. Coenites lunata Nicholson & Hinde, p. 151, figs. 2a-c. 
1875. Coenites lunata Nicholson & Hinde, Nicholson, p. 55, figs. 25 a-c. 
1875. Coenites laminata (Hall), Nicholson, p. 55, figs. 25d, e. 

Cf. 1876. Limaria laminata Hall, Rominger, p. 45, pl. 18, fig. 2. 
Cf. 1876. Limaria crassa Rominger, pp. 45-46, pl. 18, fig. 1 (mon Coenites crassa 

Davis, 1887). 
? 1887. Coenites laminata (Hall), Davis, pl. 4, fig. 5. 

1899. Coenites lunata Nicholson and Hinde, Lambe, p. 28. 
? 1928. Coenites labrosus Milne-Edwards & Haime, Twenhofel, p. 131. 
? 1939. Coenites labrosus Milne-Edwards & Haime, Shrock & Twenhofel, pp. 

256-257, pl. 27, fig. 16. 

Type material. — Repository unknown. 

Type locality and horizon. — Silurian of Dudley, England, prob- 
ably from the Upper Wenlock Dudley Limestone. 

Number of specimens examined. — One, collected in the field. 
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Diagnosis. — Alveolites with crescentic calices about 0.6 to 0.7 
mm long, generally separated from their nearest neighbors by this 

distance; calice opening distinctly indented by a lip which is some- 

times bifurcated, projecting from its convex wall; concave ventral 
wall of corallite with broad median longitudinal ridge that does not 

appear in the aperture. 
Description. — The specimen collected is a laminar fragment of 

a corallum, with maximum width about 1.5 cm and thickness about 

1 mm. The corallites are shaped rather like quarter-moons, one side 

of the aperture being invested with a broadly-jutting lip. The aper- 

tures lie in depressions, about 0.2 mm deep, and are usually about 

0.6 to 0.7 mm long, and 0.3 mm across. These corallite apertures 

are widely spaced, each distant from its nearest neighbor by a space 

about equal to its width. 

The corallite interiors show no dissepiments. Running longi- 
tudinally along the lower (concave) wall is a single ridge which ap- 

pears to die out at a point where the subhorizontal proximal portion 
of the lumen flexes in an upward direction distally, to reach the sur- 

face of the corallum. Thus, this basal “septal” ridge is not visible 

in the aperture of the corallite. No other longitudinal structures, in- 
cluding spines, were observed in the interiors. 

Discussion. — Many reports of specimens with nearly all the 

characters of this rather distinctive species have appeared in the 

literature, but in some of these the lip projecting into the aperture 

from the convex wall was medially emarginate (bilobate). This ap- 
parently varies in its development: The specimen figured by Milne- 
Edwards and Haime (1854, pl. 65, fig. 6a) shows some apertures 

with a faintly emarginate projecting lip, whereas others are like the 

singly lobate lip of my specimen. The configuration of the lip, then, 
is not regarded here as a specific criterion. 

Milne-Edwards and Haime’s original description of A. labrosus 

(1851), and a subsequent description with figures (1854), present a 

form with lunate apertures about 0.7 mm long, having a singly- 
lobate or faintly bilobate “tooth” projecting from the convex coral- 

lite wall into the aperture. The spacing of these apertures is similar _ 

to that in my specimen. 
Hall (1852) described Limaria laminata from the lower part 

of the “Niagara Limestone” at Lockport, New York (probably of 

approximately Wenlockian age). His description gives little informa- 
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tion, stressing only the fact that the corallum consists of a series of 
laminae with extraneous deposits between them. His figures show 

what are probably more than one species, but his figure 6c is most 
like the Brassfield specimen. It has a crescentic aperture, with 
lateral spacing as in my specimen, but with a distinctly bilobate 

apertural “tooth”. If his other figures can serve as an index, the 

corallite openings are about the same size as in mine, and it seems 
safe to consider his material conspecific with mine. 

Coemites lunata was described in 1874 by Nicholson and Hinde, 

from Silurian rocks at Owen Sound, Ontario. The original reference 

was unfortunately not available. In the following year Nicholson 

described and figured this species. The corallum is a thin crust, 

about 1.4 mm thick, containing lunate or crescentic calices about 

0.5 to 0.6 mm long, and about 0.3 mm across. Their spacing is as in 
my specimen. The convex wall of the aperture contains a “single 

strong rounded tooth”, giving the crescentic appearance. Nicholson 
apparently repeated his and Hinde’s original description of the 
species, as a later treatment of this form by Lambe (1899) includes 

the same description, attributing it to Nicholson and Hinde. 

Limaria crassa Rominger (1876), is based upon material from 

the Silurian of Michigan. It represents a form similar, but not 

identical with the Brassfield specimen. The coralla are laminar 

growths, often with several superposed upon one another. The coral- 

lites tend to be broadly kidney-shaped, though apparently not so 
distinctly lunate as in my specimen. A lip is sometimes present on 
the dorsal (in my specimen, convex) margin, but this is absent in 

other corallites, leaving them asymmetrically oval in outline. Coral- 
lites are about the same size as in my form, but their spacing varies 
from wide to quite narrow. The ventral surface of the corallite con- 

tains a longitudinal ridge, apparently like that found in my specimen. 
On the dorsal side, two others of similar size project, bifurcating 
above the vental ridge. Large pores are numerous in the corallites, 

and the thinner-walled corallites have dissepiments. L. crassa is 

clearly distinct from A. labrosus. These pores, dissepiments, and 
dorsal internal ridges are absent from A. labrosus. In addition, L. 
crassa has more closely spaced corallites than mine does. It more 

closely resembles the specimens shown by Hall (1852) in fig. 6a, b, 

and d of his description of L. laminata. 
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Another species, from the Silurian rocks at Point Detour, 
northern Michigan, is Limaria laminata Hall (1876). This has 

a laminar corallum with stoutly-walled corallites, sometimes more 

than a diameter apart, and less than a millimeter wide. The convex 

side of the apertures has two rather obscure tooth-like crests, while 

the concave side has a more conspicuous crest on its median line. 

Judging from the figure and description, this may be a small variety 
of Rominger’s specimen of Limaria crassa Rominger. If so, it would 

be a junior synonym of that species. 
Davis’ (1887) figure of Coemtes laminata from the “white clay” 

near Louisville, Kentucky (according to Stumm, 1964, p. 71, from 

the Louisville Limestone, Late Wenlock and Early Ludlow in age) 

is not clear enough to determine its relationship to L. laminata Hall. 
Davis’ specimen was not illustrated by Stumm in his work on the 

corals of the Falls of the Ohio (1964), but Stumm placed Davis’ 

concept into junior synonymy with another Davis species, Alveohtes 

fibrosus. Stumm’s figures of A. fibrosus, including the holotype, do 

not resemble Hall’s figures of L. laminata. 

Twenhofel (1928) reported Coenites labrosus from the Jupiter 

and Chicotte Formations (Late Llandovery and Early Wenlock) on 

Anticosti Island. Unfortunately, he gave no diagnostic morphologic 
information, and so the presence of A. Jabrosus on Anticosti Island 

must remain in question. 
Shrock and Twenhofel (1939) reported Coenites labrosus from 

the Pike Arm Formation (probably Llandovery, though possibly 

extending into the Wenlock, or even Ludlow) of northern New- 

foundland. The encrusting corallum takes the form of sheets about 

1 mm thick. The lunate or crescentic corallite apertures are 0.65 
to 0.85 mm long, and about a third as much across. A lip projects 

into the aperture from the convex side, but no tooth-like projection 

was observed on the concave side. The apertures are widely spaced, 

though apparently not to the extent found in my specimen. The 

corallite lumens are prostrate through most of their length, as mine 
are, and distally flex upward to appear at the surface. Between 

them, the deposits are reportedly flattened vesicles. These were 

not observed in my specimen, but this may be due to the recrystal- 

lization to which it appears to have been subjected. The inter- 
spaces in the Brassfield specimen appear to be solid. The Newfound- 
land form has no obvious mural pores, and a few poorly-preserved 
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transverse tabulae were reported. Shrock and Twenhofel’s material 

can only questionably be identified with A. labrosus. 
Distribution. — England, Late Wenlock; New York, Middle 

Silurian; Ontario, Silurian (possibly Fossil Hill Formation, of Late 

Llandovery to Middle Wenlock age); Kentucky, mid-Llandovery 

(Brassfield Formation). 

This species is possibly present in the Late Llandovery and 

Early Wenlock of Anticosti Island, and in the Silurian of northern 

Newfoundland. 

Brassfield occurrence. — Locality 1 (near Panola), in central 

Kentucky, in the top of the Noland Member. 

Alveolites labechii Milne-Edwards & Haime Pl. 31, figs. 5, 6; 
Pl. 41, fig. 3 

? 1839. Fawosites spongites (Goldfuss) Lonsdale (partim), pp. 683-684, pl. 15 
bis, figs. 8, 8a, 8b (Non figs. 8c, 8d, 8e; non Calamopora spongites 
Goldfuss, 1826). 

1851. Alveolites labechii Milne-Edwards & Haime, p. 257. 
1854. Alveolites labechet Milne-Edwards & Haime, Milne-Edwards & 

Haime, p. 262, pl. 61, figs. 6, 6a, 6b. 
Cf. 1876. Alveolites niagarensis Rominger, pp. 40-41, pl. 16, figs. 1, 2 (non 

Nicholson & Hinde, 1874). 
Cf. 1877. Alveolites undosus Miller, p. 262 (pro Alveolites niagarensis Romin- 

ger, 1876, nom Nicholson & Hinde, 1874). 
? 1890. Alwveolites niagarensis Rominger, Foerste, pp. 336-337. 

Cf. 1909a. Alveolites inornatus Foerste, p. 103, pl. 3, fig. 56. 
? 1919. Alveolites labechet Milne-Edwards & Haime, Williams, pl. 14, fig. 3. 

1928. Alveolites labechi Milne-Edwards & Haime, Twenhofel, pp. 130-131. 
? 1939. Alveolites labechei Milne-Edwards & Haime, Northrop, p. 152. 
? 1966. Alveolites undosus Miller, Bolton, pl. 8, fig. 6. 

Type material. — Repository of types unknown. Milne-Edwards 

and Haime (1854, p. 262) reported specimens at the “Parisian 
Museum” (Jardin des Plantes?), and the Museum of Practical 

Geology in London. 

Type locality and horizon. — Milne-Edwards and Haime’s ma- 

terial is from Wenlock and Benthall Edge, England (probably of 

Wenlock age). 

Number of specimens examined. — Three, collected in the field. 

Diagnosis. — Alveolites with apertures forming pattern remi- 
niscent of pillow-lava on surface of encrusting corallum; apertures 

about 1.5 mm long (on interior) and roughly one-third as wide; 

tabulae present in lumens, complete; spines probably present to 
varying degrees, on all sides of lumen. 
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Description. — The coralla are encrusting and expansive, the 
largest being 11 cm in maximum diameter and 2 cm in maximum 

thickness. The corallite apertures are separated only by the thick- 

ness of their walls, about 1/8 mm. They open obliquely on the sur- 

face in a pattern reminiscent of pillow-lava, and have an inside 

length (the maximum dimension) of about 1.3 to 1.8 mm, and a 

breadth (the minimum dimension) of about 0.3 to 0.8 mm (most 

commonly 0.5 mm). Sparse spines apparently were present on all 

walls of the corallites, but this is not completely clear in the speci- 

men sectioned. The tabulae of the lumens are horizontal, concave or 

convex, and are spaced about 1.7 to 2.0 per mm. No mural pores were 

observed. 

Discusston. — Milne-Edwards and MHaime (1851, 1854) 

described this species from the Wenlock of England. The apertures 

are reportedly not very prominent on the surface, with the maximum 
dimension being between 0.7 and 1.0 mm, and the minimum dimen- 

sion one-third as long. The walls are thin, and the aperture has a 
pillow-lava-like configuration like my form. The inner process (pre- 

sumably a septum or spine) is indistinct. Some of the apertures of 
their figure 6a show a process or spine on the convex (lower) wall, 

not quite centered, and in some calices of my specimens a thicken- 
ing occurs in this position (as well as elsewhere), which may be a 

spinal remnant. Their figure 6b shows tabulae shaped and arranged 
similarly to those of the Brassfield specimens. 

Milne-Edwards and Haime listed as a synonym of their species 

Favosites spongites of Lonsdale (1839, non Goldfuss, 1826, which 

has a basal medial longitudinal ridge), from Benthall Edge, England 

(probably Wenlockian). It is difficult to interpret this specimen. It 

is low and expansive, with narrow apertures and internal tabulae 

similar to those in my form, and that described by Milne-Edwards 

and Haime. This is the specimen of Lonsdale’s figures 8, 8a, and 8b. 

The specimen of Lonsdale’s figures 8 c-e is from Wenlock, England, 
and appears to have more rounded apertures. No information is 

available on spines. 

A form similar in apertural outline to the second specimen of 

Lonsdale is Alveolites niagarensis, described by Rominger (1876) 

from what is probably the Llandovery or Wenlock of Drummond’s 

Island at Point Detour, northern Michigan (lectotype, Rominger’s 

fig. 2), and from the drift in the lower peninsula of Michigan. As this 
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name was preoccupied by a species of Nicholson and Hinde (1874), 
it was renamed A. undosus by Miller (1877). The apertures ap- 
pear to be unthickened, and are rounder than in my form. Rominger 

reported spines around the walls of the lumen, apparently in longi- 

tudinal rows. In some cases, the spines do not appear in apertures, 

but Rominger attributed this to the vagaries of preservation. The 
tubes measure 0.5 to 1.0 mm in the longer direction (diameter), and 

contain tabulae which are “somewhat distant and oblique”. Large 

mural pores produce pouch-like dilations “of the tube wall at the 
spot where situated”. The degree of compression of the apertures 

reportedly varies, but in Rominger’s figures they are considerably 
rounder than in my specimens. This fact, and the presence of large 

mural pores, which were not seen in the Brassfield specimens, sug- 

gest that A. niagarensis is distinct from the Brassfield material. 
Foerste (1890) reported A. niagarensis Rominger from probable 

Brassfield beds at Ludlow Falls, Ohio (near the source of my speci- 

mens, locality 55). The average maximum dimension of his aper- 
tures is 1.2 mm, similar to mine. The shorter diameter varies from 

0.4 mm to nearly the same length as the longer diameter, so that 
some of his apertures are reportedly as round as in Rominger’s 

specimens. The corallite walls of Foerste’s specimens are crenulate, a 

feature not seen in my specimens (unless Foerste was referring to 

spinal remnants). The tabulae are horizontal, spaced about 2.5 per 

mm. It is likely that Foerste’s form is the same as mine, and that 

the roundness of some of the apertures reflects variability inhere~’ 

in A. labechu. Without further study, however, this cannot be 

certain. 

From the Brownsport Formation of western Tennessee (Early 

Ludlow in age), Foerste (1909a) described Alveolites inornatus. 
Foerste’s account of the aperture size (4 to 5 apertures in a width 

of 5 mm) is unclear, as he doesn’t specify whether he speaks of the 
elongate or short dimension of the aperture. Judging from his figure, 
they are comparable to mine in size and shape. They vary in the 

degree of roundedness they display, but appear to be of the same 
pattern as mine, or within that range. Spines were not observed on 
the lumen walls, but Foerste noted that a longitudinal striation is 
sometimes seen along the median portion of the lower wall, and 
less often on the upper wall (apparently as in my specimens of 
Alveolites labrosus, which see). Foerste reported no marginal pores in 
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the walls. This form seems quite similar to mine, except for the 
reported median striations. If these exist, it is unlikely that 

Foerste’s specimen is conspecific with mine. ; 

In at least two instances, A. labechu was reported by workers 

who did not supply sufficient information to substantiate their 

identifications. Williams (1919) reported it from the “Lockport 

Formation” (probably Middle Silurian) of Manitoulin Island, Lake 

Huron. He supplied only a figure of a specimen (GSC 2642a) which 
appears to have apertures with the size and roundness of A. miaga- 

rensis Rominger (= A. wndosus Miller) from the same area. 

Northrop (1939) reported the same species from the Gaspé 

region of Maritime Canada, but gave no morphologic data or 

figures. His material is from the La Vieille (Late Llandovery), the 

Gascons (Early Ludlow), the Bouleaux (Early Ludlow), and the 

Indian Point (Middle Ludlow) Formations. 

From the Jupiter and Chicotte Formations of Anticosti Island 

(Late Llandovery to Early Wenlock), Twenhofel (1928) reported 

the present species. The apertures are compressed, the long diameter 

being 0.5 to 1.0 mm, and the shorter usually no more than a third 

that length. The tabulae are oblique, about two per mm, complete 

as well as incomplete. Pores occur at the angular edges of the coral- 

lites. Spines appear to be present, but are poorly-preserved. Judging 
from Twenhofel’s description, it appears that A. labechit does indeed 

occur at Anticosti Island. 

Bolton (1966) figured a specimen identified as Alveolites un- 

dosus from the Fossil Hill Formation (Middle Llandovery through 

Middle Wenlock) of Manitoulin Island. His specimen (GSC 20546) 

does have the general features of the present species, with apertures 
less rounded than in A. undosus, and about the same size as mine. 

Unfortunately, no other information than a figure of the upper 

surface is available, and so identification must await further study. 
Of some interest is a specimen (UCGM 41781) found in the 

upper Whitewater beds (Richmondian, Late Ordovician) at Rich- 

mond, southeast Indiana. This is an Alveolites remarkably similar 

to the Brassfield form. The apertures are slightly smaller (maximum 

dimension — about 1.1 mm, minimum = 0.5 mm), the walls are 

of the same thickness (1/8 mm), and the tabulae are of the same 

sort, mostly concave upward, and spaced about 2.5 to 4.0 per mm. 

No mural pores were observed in this specimen. The major dif- 
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ference between the Ordovician specimen and those from the Brass- 

field is that the former appears to be more spinose. Spines are 

present on all walls of the corallites (though not seen in every coral- 

lite). If the thickenings on the walls of the Brassfield specimens are 

spinal remnants, it is likely that the present species occurs in the 

Late Ordovician and the Early Silurian, on either side of an un- 

conformity. It is possibly, on the other hand, related to A. undosus, 

in which case also, the same species occurs on both sides of the 

Ordovician-Silurian boundary in eastern North America. Rominger’s 
report of abundant spines in his specimen agrees with the features 
of the Ordovician specimen, but the apertures of the latter do not 
seem to be quite so round. 

Distribution. — England, Wenlock; Ohio, mid-Llandovery 

(Brassfield Formation), and possibly Late Ordovician (Whitewater 

Formation); Anticosti Island, within the interval of Late Llandovery 

to Early Wenlock. 

This species may occur on Manitoulin Island, in the interval 

from Middle Llandovery through Middle Wenlock (Bolton, 1966). 

Brassfield occurrence. — Locality 55 (near Ludlow Falls, south- 

western Ohio), in the grey-green clay at the top of the Brassfield 

Formation. 

Family PACHYPORIDAE Gerth, 1921 

Tabulate corals with corallites arranged in cerioid pattern in 
ramose coralla; corallites open approximately perpendicular to the 
corallum surface; corallite walls thickened by stereome, so that the 

mural pores are tunnel-like; septa spinose or represented by low 

ridges; tabulae complete. 

Genus STRIATOPORA Hall, 1851 

1844. Cyathopora Owen, p. 69 (nom. null. pro Cyathophora Michelin, 1843, 
p. 104). 

1851. Striatopora Hall, p. 400. 
1852. Striatopora Hall, p. 156. 

Type species. — (By monotypy): Striatopora flexuosa Hall, 

1851, p. 400; 1852, p. 156. 

Type locality and horizon.— Lockport Formation (of Wen- 

lock and Ludlow age) of New York. 
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Diagnosis. — Pachyporidae in which proximal portions of the 

corallites lie parallel to the axis of each corallum branch, but dis- 

tally flex away from axis to open on surface; corallite walls thicken 

distally; tabulae complete, flat; mural pores present; septal crests 

sometimes present in calices. 
Description. — Striatopora includes ramose tabulate corals in 

which the proximal portions of the corallites parallel the axis of the 

branch, while the distal portions curve from the axis to open 

obliquely on the surface of the branch. The corallite aperture is al- 

ways somewhat inclined so as to face toward the more distal end 

of the branch. 

The corallite lumen contains complete tabulae, generally widely 

spaced. Spines are present in some specimens. The walls are per- 

forated by mural pores. In the corallite aperture, septal ridges are 

sometimes present. 

The corallites, and their walls, broaden distally. 

Discussion.— The taxonomic history of this genus has in- 

volved some matters of judgement that introduce considerable sub- 

jectivity into the status of the name Striatopora Hall. Michelin 
(1843) erected the name Cyathophora for a coralline, cerioid genus 

that (according to Lang, Smith, and Thomas, 1940, p. 43) is a 

Mesozoic scleractinian. In 1844, Owen introduced a new species, 
Cyathopora iowensis (p. 69), from what he called the “carbonifer- 

ous limestone” of Iowa (but which Lang, et al. claimed is from 

Devonian rocks of that state). Judging from Owen’s description and 

figure, it appears likely that this is a species belonging to Striatopora 

Hall (1851). 
The difficulties begin in trying to determine whether Owen 

was introducing a new genus (this being the first use of the generic 
spelling Cyathopora), or was simply misspelling Cyathophora 

Michelin. Lang, Smith, and Thomas (1940, p. 44) argued that 

although it might be argued that Cyathopora Owen is not a mistake for Cyatho- 
phora but was erected as a new genus by him, nevertheless, in view of the 
absence of any definitive evidence to that effect, and as Owen was not in the 
habit of creating new genera, we prefer to regard Owen’s term as an error for 
Cyathophora (a Jurassic hexacoral genus). 

Lang, et al. pointed out that other authors, including Lindstrém, 

Meek and Worthen, and Bassler concurred with this conclusion. 

To give this view its due, Owen indeed did not indicate that he 
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intended to make a new genus by introducing this species. On the 
other hand, he nowhere mentioned Michelin (though neither did he 

mention Goldfuss in describing Cyathophyllum caliculare), and his 

figure of Cyathopora bears no resemblance to Cyathophora Michelin. 

If one chooses to accept the historical view, that Owen’s name 

was an invalid emendation (conscious or unconscious) of Cyatho- 
phora Michelin, then Hall’s Striatopora must be the first valid name 
applied to the genus in question. On the other hand, if Cyathopora 
is valid as a generic name, it must displace Striatopora in usage. If 

Lang, et al. have erred, it could only be in their judgement of an 

entirely subjective matter, as the International Code of Zoological 

Nomenclature remains neutral in this affair. The long-established 

usage of Hall’s generic name also argues in favor of upholding the 

historical view. 

Hall first used the name Striatopora in 1851, in a brief paper 

whose purpose appears to have been to affix his name to genera 
which were to be described and figured in greater detail in his 1852 

volume of Palaeontology of New York. In fact, in the former paper, 

Hall gave the page references for the latter publication. 

Hall (1851) described Striatopora as follows: 

Ramose; corallum solid; stems composed of angular cells; apertures of the 
cells opening upon the surface into expanded angular cup-like depressions; in- 
a of the cell rayed or striated, striae extending beyond the aperture of the 

With this description, he gave as an example of this genus the species 
S. flexuosa. His description of S. flexuosa, however, did not appear 

until 1852, with his more formal description of the genus Striatopora. 
One possible interpretation would make Striatopora in 1851 

a nomen nudum, as at that date it did not have a properly described 
type species. In this case, the valid date of Striatopora Hall would 

be 1852. 

I choose a second interpretation: As S. flexuosa is the only 

species given by Hall (1851) as an example of Striatopora, the 

description of Striatopora provided in that paper applies also to S. 

flexuosa. Striatopora, then, was originally described in 1851, with 

a validly described single species, S. flexwosa Hall, 1851, which be- 

comes the type species by monotypy. 



328 BuLtetTin 305 

Striatopora flexuosa Hall __ Pl. 11, figs. 3, 4; Pl. 24, figs. 3-5; Pl. 39, fig. 2 

1851. Striatopora flexuosa Hall, p. 400. 
1852. Striatopora flexuosa Hall, p. 156, pl. 40B, figs. la-e. 

? 1875. Striatopora flexuosa Hall, Nicholson, pp. 55-56, fig. 26. 
1890. Striatopora (Cladopora?) proboscidalis (Davis), Foerste, p. 337 (non 

Cladopora proboscidalis Davis, 1887). 
? 1899. Striatopora flexuosa Hall, Lambe, p. 40. 

1901a. Striatopora flexuosa Hall, Grabau, p. 148, fig. 45. 
1901b. Striatopora flexuosa Hall, Grabau, p. 148, fig. 45. 
1944. Striatopora flexuosa Hall, Wells, p. 259, 260, pl. 40, figs. 1, 2. 

Type material. — Lectotype (Wells, 1944, p. 260) — AMNH 

1685, the original of Hall (1852, pl. 40B, figs. la, d(?)); shown by 

Wells (pl. 40, figs. 1, 2). 

Type locality and horizon.— Hall cited the locality of this 

species as the shale of the Niagara Group at Lockport, New York. 

This is probably the Rochester Shale, which spans most of the Wen- 

lock (Berry and Boucot, 1970). 

Number of specimens examined. — Two (one containing many 
fragments), found in the field. 

Diagnosis. — Striatopora with corallite apertures opening only 

slightly oblique to the surface of the corallum branches, where they 

are positioned in shallow, polygonal depressions; striae running from 
aperture across floor of depression toward wall of depression; spines 

not in evidence; tabulae generally farther apart than diameter of 
lumen. 

Description. — This species was found in the form of disjointed 
branching twigs at two localities. The specimen with best internal 

preservation (UCGM 41962) is a small fragment, apparently about 
8 mm in original diameter, from locality 37. Full-grown corallites 
in the interior of the cylindrical fragment are about 1.1 mm in 

diameter, with a polygonal outline. Smaller, presumably younger 
ones occur interstitially among the larger corallites. Apparently the 

corallites extend along the axis of the corallum branch, and eventual- 

ly flex outward, to open on the surface like the zooecia of a trepo- 

stome bryozoan. 

The corallite walls are less than 0.1 mm thick, with distinct, 

dark midlines. The tabulae are usually spaced farther apart than the 

diameter of the lumens, about one per mm. Occasional breaks in 

the corallite walls of this specimen may represent mural pores. No 

spines were observed in any of my specimens. 

Another specimen (UCGM 41994), from locality 55, has simi- 
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lar internal features, and corallites of equivalent size to UCGM 

41962. Its diameter, however, and the diameters of most of the 

corallum fragments associated with it in a small rock, is smaller, 

about 2.5 mm. Occasional breaks appear in the walls of some coral- 

lites where they appear to bud from a neighbor. While preservation 

of the specimen from this locality is poor, some surface details can 

be seen that were not visible in UCGM 41962. The corallite aper- 

tures open slightly oblique to the surface, facing upward. Each opens 
into a depressed area, up to 1.5 mm across, that rises gradually out- 

ward to a low bounding wall, giving it a polygonal outline. In most 

cases the aperture could not be clearly seen in the bottom of the 

depression, but in others, there is a distinct deepening where the 

aperture would be expected. Rarely, grooves radiate from the in- 

ferred aperture outward toward the wall of the depressed area. 
Discussion. — See section on Striatopora Hall for detailed dis- 

cussion of the original date for the description of S. flexwosa Hall. 

Hall’s specimens consist of ramose, terete branches, with round 

apertures opening into polygonal depressions. The apertures open 
somewhat obliquely, facing upward in the depression, and striae 

radiate from their rims, the longest directed toward the upper walls 

of the depression. The figures and description agree closely with my 
specimens, and I have little hesitation in identifying the Brassfield 
form with S. flexuosa. 

Nicholson’s reference to S. flexusoa (1875) consists of a reil- 

lustration of some of Hall’s figures, with the statement that the form 

is not uncommon in the Niagara Limestone of Thorold, Ontario. It 

is probable that the unit to which Nicholson was referring is the 
Gasport Member of the Lockport Formation (Upper Wenlock), as 
I have collected what appears to be S. flexuosa from this horizon. 

Foerste (1890) reported a form of Striatopora from the Ludlow 

Falls region of southwestern Ohio, in the vicinity of the source of 
some of my material. The ramose coralla had an average diameter 
of 3 mm and tapered to about 2.2 mm within about an inch in some 

specimens. The thicker coralla seemed to branch more frequently 
than the more slender ones. The apertures were directed obliquely, 
outward and upward, opening into polygonal areas which were 

about five to six in a length of 5 mm (approximately comparable 
to my specimens ). The floors of these depressions were often marked 
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by striae, radiating from the aperture, that were more obvious in 

large calicular regions. In some specimens, Foerste reported that 

distinct pores could be seen connecting adjacent corallites. His 
description, and the provenance of his material suggest that Foerste 

was dealing with S. flexwosa. 

Foerste identified his specimens with Cladopora proboscidalis 

Davis (1887, pl. 97, fig. 21) from the Louisville Limestone (Late 

Wenlock and Early Ludlow) near Louisville, Kentucky. Davis’ 

figure is unclear, but Stumm’s figure of his type (1964, pl. 69, fig. 7) 

indicates that the apertures open into upward-directed grooves, 

rather than polygonal depressions. 

Lambe (1899) repeated Hall’s description and noted that the 

Canadian Geological Survey had a specimen of this species from the 
Niagaran of Grey County, Ontario. As no figure or description ac- 
companied this report, it is impossible to verify Lambe’s identifica- 

tion. 

Grabau (1901la, 1901b) reillustrated two of Hall’s figures and 

gave a diagnosis of S. flexuosa, agreeing with Hall’s concept of the 

species and with mine. He reported it as common in the bryozoan 

bed of the Rochester Shale at Niagara and at Lockport, western 

New York. 

Distribution.— New York, Wenlock; Ohio, mid-Llandovery 

(Brassfield Formation). 

Possible occurrences are those reported from Ontario, Canada 

by Lambe and by Nicholson, the latter from the Upper Wenlock. 

Brassfield occurrence. — Localities 37 (near Sharpsville) and 

55 (near Ludlow Falls) in southwestern Ohio. 

HELIOLITIDA 

Family PROPORIDAE Sokolov, 1950 

Massive, encrusting or hemispherical heliolitids with distinct 

corallites lying in matrix of vesiculose coenosteum; corallite boun- 
daries marked by the vesicles of the coenosteum (1.e., having no 
distinct, integrated walls), or else formed by lateral fusion of 12 

longitudinal ridges representing thickened rows of spines; spines 

may be present even where thickened walls are lacking, being based 

upon the sides of coenosteal dissepiments bordering the corallites; 
tabulae usually complete, occasionally incomplete; spines sometimes 

present on upper surfaces of coenosteal vesicles. 
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Genus PROPORA Milne-Edwards & Haime, 1849 

1849. Propora Milne-Edwards & Haime, p. 262. 
1851. Lyellia Milne-Edwards & Haime, pp. 150, 226. 
1878. Pinacopora Nicholson & Etheridge, p. 52. 

? 1913. Calvinia Savage, p. 65 (non Nutting, 1900). 
? 1922. Cavella Stechow, p. 152 (pro Calvinia Savage, 1913, non Nutting, 

1934. ae, Ozaki, p. 68 (in Shimizu, Ozaki, & Obata, 1934). 

Type species.— (By monotypy) Porites tubulatus Lonsdale, 

1839, p. 687 (partim), pl. 16, figs. 3, 3a, 3b (other figures not in- 
cluded). 

Type locality and horizon. — Wenlock Limestone (Late Wen- 

lock) at various localities in Shropshire, Herefordshire, Gloucester- 

shire and Worcestershire, England. 

Diagnosis. —Corallum of cylindrical corallites separated lat- 

erally by vesiculose coenosteum; corallites with distinct walls; coral- 

lite walls thickened at 12 points around the circumference, forming 

12 septal ridges, parallel to the corallite axis, and at the surface 

forming the 12 nodes of a thickened exsert aperture; corallite tabu- 
lae complete; coenosteum may contain trabeculae; no mural pores. 

Description. — Coralla in species of Propora consist of cylindri- 

cal corallites separated from one another by a vesiculose coen- 

osteum. The corallites contain complete tabulae, and each coral- 

lite has its own wall, separating it sharply from the coenosteum. 

The wall contains 12 longitudinal rows of spines or nodes, and these 

rows are usually thickened to varying degrees to form 12 septal 

ridges. In transverse view, these ridges appear as 12 nodes around 
the periphery of the corallite. The nodes project above the level 
of the upper surface of the coenosteum, though it is not clear if this 
was the condition in life, or simply the result of a greater resistance 
to erosion on the part of the thickened parts of the wall than was 

possessed by the coenosteum. These 12 projections constitute the 
exsert margin of the corallites, noted by Milne-Edwards and Haime 

(1849, p. 262). 

Corallites appear to arise directly from the coenosteum, rather 
than as offsets from older corallites. Vertical spines project from the 
dissepimental surfaces of the coenosteum in some forms. 

Discussion. — Milne-Edwards and Haime (1849) first described 

Propora based upon Porites tubulatus Lonsdale (1839) from the 

Silurian of England. They were struck particularly by the protruding 
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apertures of the corallites, marked by a surficial prolongation of each 

septal ridge into a knob at the corallum surface. It is not clear from 

the original description of this genus, nor from Lonsdale’s descrip- 

tion of the type species, if the coenosteum is vesicular. Hill and 

Stumm (1956, pp. F460, F461) described the genus and figured the 

type species, showing a vesiculose coenosteum, and so this genus is 

here accepted as having the structure usually attributed to it. 

In 1851, Milne-Edwards and Haime erected Lyellia, based upon 

the heliolitid species L. americana from the Silurian of Drummond 

Island, Lake Huron. In all respects, this appears identical to Pro- 

pora, and is regarded as a junior synonym thereof. 

Nicholson and Etheridge (1878) introduced the genus Pina- 

copora for Silurian heliolitids from near Girvan, Scotland. Though 

their description of the genus and its type species, P. gray1, is replete 
with references to tabulate tubules between the corallites, the figures 

(e.g., pl. 3, fig. 3d) clearly show a vesiculose coenosteum, often so 
narrow due to close approximation of the corallites, as to be about 

one dissepiment broad. In this, and in all other discernible features, 

Pinacopora is identical to, and a junior synonym of Progora. 

From the Lower Silurian of Illinois, Savage (1913) described 

the heliolitid genus Calvinia, distinguished by its vesiculose coeno- 

steum, through which small tubules reportedly run parallel to the 

corallites. Stechow (1922) noted that the name Calvimia was pre- 

occupied, and renamed the genus Cavella. Except for the presence 

of the tubes, Savage’s specimen would clearly belong to Propora. 

Though Savage’s plate 2, figure 15 suggests that these tubes are 
real features, it will be necessary to study the type material before 

a final determination of the relationships of this genus can be made. 

Ozaki (in Shimizu, Ozaki, & Obata, 1934) described the genus — 

Koreanopora from Silurian beds of northwest Korea (North | 

Korea). This genus differs from the typical form of Propora solely 
in having a slight axial elevation of the tabulae in the corallites, a 

feature that seems more likely to be a normal variation for Propora. 

The two genera are here considered synonymous. 

Propora conferta Milne-Edwards & Haime Pl. 34, figs. 2, 4 | 

1851. Propora conferta Milne-Edwards & Haime, p. 225. 
1865b. Heliolites affinis Billings, p. 427. 
1899. Propora conferta Milne-Edwards & Haime, Lindstrém, p. 93-94, pl. 8, 

figs. 32-39; pl. 9, figs. 1-23, 31, 32, 35. 
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1909a. Lyellia thebesensis Foerste, p. 95, figs. 69a, b. 
? 1913. Lyellia thebesensis Foerste, Savage, pp. 66-67, pl. 3, figs. 6, 7. 

1928. Lyellia affinis (Billings), Twenhofel, p. 133. 
1934. Propora cfr. magnifica Poéta, Shimizu, Ozaki, & Obata, p. 67, pl. 10, 

figs. 9, 10; pl. 11, fig. 1 (mon Propora magnifica Poéta, 1902). 
1934. Propora yabei Shimizu, Ozaki, & Obata, pp. 67-68, pl. 11, figs. 2, 3. 
1937. Plasmopora lambei Schuchert, Teichert, pp. 53-54, pl. 4, fig. 13; pl. 5, 

figs. 1, 2 (non Plasmopora lambii Schuchert, 1900). 
1939. Lyellia affinis (Billings), Northrop, p. 148. 
1939. Lyellia affinis (Billings), Shrock & Twenhofel, p. 253, pl. 28, figs. 

OF TL: 
1940. Propora conferta Milne-Edwards & Haime, Jones & Hill, p. 209, pl. 11, 

fig. 5a, b (caet. excl.). 
1940. Propora affinis (Billings), Sugiyama, pp. 141-142, pl. 24, figs. 1-3; 

plese) tigs-n les2: 
1957. Lyellia thebesensis Foerste paucivesiculosa Bolton, pp. 64-65, pl. 6, 

sj tease ES 
1957. Propora conferta Milne-Edwards & Haime, Iskyul, pp. 97-98, pl. 7, 

figs. 3, 4. 
1962a. Lyellia affinis (Billings), Norford, pl. 8, fig. 17. 
1962. Propora conferta Milne-Edwards & Haime, Sokolov, p. 425 (English 

translation), fig. 4. 
? 1972. Heliolitid undet. Bolton & Copeland, p. 30, pl. 4, figs. 1, 2. 

1972°—@Propora sp. Bolton; ip: 26, ploy3, ‘tigs.15; 98; \ps128, apls 4; figs. 8; 13): 
Das2 plo mties 59 LOS tls 340 ple v/etioss oli apa 40) ple 10) 
figs: 2.5. 

“vw 

Type material. — Lindstrém (1899, p. 93) described two syn- 
types in the de Verneuil Collection, Ecole des Mines, Paris. 

Type locality and horizon. — Late Ordovician of Estonia 
(Windau and Borkholm). 

Number of specimens examined. — Twelve, found in the field. 

Diagnosis. — Propora with corallites about one to two mm in 

diameter, separated from the nearest neighbor by less than their 

diameter; corallite walls thickened into 12 longitudinal “septal” 

ridges; tabulae concave upward or flat, occasionally incomplete. 

Description. — The coralla are gently to strongly convex up- 

ward. Within a single specimen, corallite diameters may range from 

1.0 to 1.5 mm, though descriptions in the literature indicate an up- 

ward continuum to 2.0 mm. Characteristically, each corallite is 

separated from its nearest neighbor by a distance less than its 

diameter, and sometimes the coenosteum is almost absent between 

a pair of corallites. Where the upper surface of the corallum is ex- 

posed, the corallite rims are exsert, a character described by Milne- 

Edwards and Haime (1850, p. lix) as typical of Propora. While this 
condition may have existed in life, it may also be a result of the 

thickened corallite wall having a greater resistance to erosion than 
has the vesiculose coenosteum. None of the specimens so far en- 
countered can be unequivocally said to possess a holotheca. 
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Well-preserved corallites have the wall thickened at 12 points 

around the perimeter, producing a cogwheel-like appearance, with 
the teeth pointing axially. This results in a corallite wall about 
1/9 mm thick. All 12 of these “septal” thickenings appear concur- 

rently in a given transverse section of a corallite. This suggests they 

are continuous longitudinal ridges, as does the absence of any dis- 

continuity in wall thickness as seen in longitudinal section (see 

Pl. 34, figs. 2, 4). The wall deposits are optically discontinuous from 

the rest of the corallum. 

The corallites are contained in a matrix (coenosteum ) of vesicu- 

lar dissepiments. They appear to originate by differentiating directly 

from this “common skeletal material”, rather than by budding from 

one another. Strangely, they also appear to disintegrate distally, 

merging once again with the vesiculose tissue without being bounded 
above by the wall deposits as would be expected if they were merely 

passing from the plane of the section. (This is not the case seen in 

Pl. 34, fig. 4, where the extension of the septal ridges upward after 

the disappearance of the rest of the corallite indicates that the coral- 

lite has merely passed out of the plane of section.) The spaces be- 
tween neighboring corallites vary so that there are as few as one, 

and as many as three or more dissepiments ranged laterally between 

them, depending upon the size of the space. These dissepiments vary 

in size and convexity. A large one may be 1 mm across and 0.3 mm 

high. A rather small one may be 0.3 mm across and 0.1 mm high. 

In some specimens (PI. 34, fig. 4) these size-variations are grouped, 

giving the coenosteum a vertical zoning. Dissepiments cannot be 
definitely said to bear the spines on their upper surfaces that occur 

in other species of Propora. 

The tabulae of the corallites are as a rule concave upward, 

occasionally flat, and rarely convex. They are spaced from 1/2 to 

1/7 mm apart vertically, in bands correlating with those of the 

coenosteum. The tabulae are mostly complete, but some incomplete 

examples occur as well. 
Discussion. — Propora conferta is one of the most widespread 

of all Early Paleozoic coral species. In addition, it had a strong 
superficial resemblance to at least one much older species (discussed 
below). 

P. conferta was first described by Milne-Edwards and Haime 

(1851), without illustration, based upon material from Estonia. 
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Their assignment of a Wenlockian age to the specimens is ap- 
parently wrong, a Late Ordovician age being more likely (see discus- 

sion of Lindstrom, 1899 below). The important characters follow: 

Coralla poorly-preserved hemispherical masses; corallite diameter 
2 mm, with calices close-spaced, making the zones of vesiculose 

“coenenchyme” (coenosteum) ill-developed. The corallite walls are 

serrated, with 12 projections. The tabulae are close-spaced. The 
description, while quantitatively vague, agrees well with my speci- 

mens. 

Billings (1865b) reported as new, Helolites affinis from Anti- 

costi Island. The syntype in the collection of the Canadian Geo- 
logical Survey (GSC 2340) is from the Chicotte Formation (Late 

Llandovery through Early Wenlock), but I have not examined it. 

Lindstrém (1899, p. 93) examined type P. conferta and typical 

specimens of H. affinis, and judged them conspecific. The corallites 

of H. affints are “from half a line to little less than one line in 

diameter, the more common width being about two-thirds of a 

line. . .” A line is 1/12 inch (just over 2 mm), so the corallite 

diameter ranges from slightly over 1 mm to about 2 mm, with most 

about 1.3 mm across. The corallites are in a vesiculose matrix 

(which, together with other features, indicates that H. affinis Billings 

belongs to Propora, and not Heliolites). The corallites are separated 

from one another by about half their diameter, so that the inter- 

vening coenosteum is quite narrow. Sometimes the corallites are so 

close that their usually round profile becomes polygonal. As is com- 
mon in Propora, the rims of the corallites are thin and exsert, and 

well-preserved apertures display 12 small tubercles around the open- 

ing. Septa in some specimens appear as striations of the corallite 

walls. The tabulae are usually flat, with three or four in 2 mm 

vertically. In every respect, this description agrees with my ma- 
terial, and H. affinis is probably a junior synonym of P. conferta. 

Lindstrém (1899) took the important step of searching out and 
describing the unfigured specimens on which Milne-Edwards and 
Haime’s (1851) description of P. conferta was based. These were 

located in the Ecole des Mines in Paris, in the care of Douvillé, 

who assured Lindstrém that the writing on their labels was in the 

hand of Jules Haime. The two specimens involved were collected 

by E. deVerneuil during his expedition in Russia (1844) with 
Murchison. One was from Borkholm, and the other from “Chavli 
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Canal de Windau”, both in Estonia. Lindstrém believed the second 

specimen was not in place, as there were no Silurian strata at that 

locality. 

The coralla are in discoidal or spheroidal masses, with corallites 

about 1.5 mm across. These tubes are so closely spaced that little 

room remains for the vesiculose coenosteum. The apertural rims are 

only slightly exsert, and are crenulated into 12 small nodules. No 

spines were seen in the corallites, but the walls were fluted. The tabu- 

lae are variably spaced: those of the Borkholm specimen (Lind- 

strém’s pl. 8, fig. 34) average about 4 per mm, while those of the 

Windau specimen (fig. 39) are about 2 to 3 per mm. The tabulae 
are mostly flat, or slightly concave. A very few are incomplete. The 

coenosteum is free of spines. 

Lindstrém (p. 130) indicated that the Borkholm specimen is 

from the F-1 horizon, (Late Ordovician in age, according to Man- 

ten, 1971). His description and figures indicate that Milne-Edwards 

and Haime’s material is probably conspecific with mine, as these 

authors’ less detailed description suggested. 

Foerste (1909a) described Lyelha thebesensis from the vicinity 

of Thebes, Illinois. Stratigraphically, it lay three feet above the 
“Cape Girardeau” Limestone (now called the Girardeau Limestone) 

in the Edgewood Formation, of Early Llandovery age. Foerste’s 
description is vague, but the important points are that the coralla 
are massive, with corallites slightly over 1 mm in diameter nearly 
in contact with one another, with narrow interspaces of coenosteum. 

This intermediary tissue is not distinctly vesiculose. The corallite 

walls are crenulate and longitudinally striate. The corallites have 

eight to nine tabulae in 5 mm vertically. This description agrees with 

all the characters of the Brassfield specimens except the nature of 

the coenosteum. In my specimens, however, where corallites are 

closely spaced, the interstitial deposits may lose some of their 
vesicular aspect, so that it seems likely that L. thebesensis is a 

junior synonym of P. conferta. 
Savage, (1913, pp 66-67), described several more specimens 

from the Edgewood Formation near Thebes, Illinois, and Pike 

County, Missouri, which he assigned to L. thebesensis Foerste. The 

description and figures, while poor, agree with Foerste’s, and are 
tentatively assigned to P. conferta. Closer study of Savage’s material 
would be desirable before the identification can be confirmed. 



BRASSFIELD CorALs: LAUB 618) 

Bolton (1957) described Lyellia thebesensis paucivestculosa, a 

new variety of Foerste’s species, from the Manitoulin Formation 

(Early Llandovery) of Manitoulin Island, Lake Huron. The type 

specimen (ROM 783cl) has corallites 1.0 to 1.25 mm in diameter, 

with flat or concave tabulae spaced one to three per mm that show 

some vertical zonation. The septa are solid ridges. This form is 
characterized by the extreme narrowness of the coenosteum between 

the corallites. Where corallites are especially closely spaced, the 

coenosteum appears tabulate, but it takes on a vesicular aspect 
where not so restricted. Bolton’s material agrees well with the Brass- 
field specimens morphologically, and the two assemblages are con- 
sidered conspecific. 

Shimizu, Ozaki, and Obata (1934) described two species from 

the Silurian of northwestern Korea which appear to belong to Pro- 
pora conferta. The first species which they call Propora cfr. magm- 

fica is not identical to Poéta’s species of that name, which has 

spinose septa. The Korean form has closely spaced corallites, about 

1.3 mm in diameter, reportedly circular or crenulate in cross-section, 

and with definite walls. The tabulae are concave, averaging three 
to four per mm, and appear to be zoned vertically. The coenosteum 

is vesiculose. 

The second Korean species, Propora yabet, has closely spaced 

corallites, about 1.0 mm in diameter, reportedly circular or slightly 
crenulate in cross-section. The tabulae are mostly flat or slightly 

convex, and are spaced about 2.5 per mm, with no evidence of ver- 

tical zonation. The coenosteum is vesiculose. 

Teichert (1937) illustrated and described “Plasmopora lambew” 

from Iglulik Island in the northeast Canadian Arctic, which agrees 
in nearly all visible characters with the Brassfield specimens. The 
corallites are approximately 1.0 to 1.8 mm in diameter, with well- 

defined, thickened walls bearing 12 projections around the peri- 
phery. The corallites are closely spaced, often nearly contiguous 
laterally, and the coenosteum is definitely vesiculose. The only dif- 

ference between Teichert’s specimen and mine lies in the topography 
of the tabulae. While the tabular spacing is in good agreement with 
that in my form, in Teichert’s specimen there is a greater tendency 
toward tabular convexity than in my specimens. (Teichert’s pl. 4, 
fig. 13 shows a specimen upside-down, as indicated by the overlap- 
ping of the dissepiments.) Convex tabulae do occur in the Brassfield 
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specimens, but not with the frequency shown in Teichert’s section. 

The importance of this difference is difficult to judge. Though it 

may seem trivial, the simplicity of Early Paleozoic corals makes it 

advisable to consider carefully even the least obvious characters in 

studying relationships between these fossil organisms. Nonetheless, it 

would be consistent with the practice in the rest of the present 

paper to consider Teichert’s form as probably conspecific with mine. 

Unfortunately, the only available information on the age is that it 

is Ordovician. 

A number of workers have described and figured specimens 

from the Maritime Provinces of Canada that bear close resem- 

blance to my corals. Lyellia affinis, described by Twenhofel (1928) 

from Anticosti Island is from zone 4 of the Ellis Bay Formation 

(variously assigned to the Late Ordovician or Early Llandovery) 

through the top of the Chicotte Formation (Early Wenlock). Twen- 

hofel’s descriptions are meager, and are clearly based upon a number 

of specimens collectively encompassing a realm of variation. The 

corallites are separated by distances considerably less than their 

diameters (though the diameter is not given). Septa are well-de- 

veloped in some specimens, though their nature is not disclosed. 

A recent paper by Bolton (1972) supports the idea that this 

species ranged from Late Ordovician through Early Silurian time 

in the Anticosti Island region. Bolton illustrated fossils from the 

stratigraphic sequence of this region, and P. conferta, identified by 

Bolton as Propora sp., appears in several units. 

The earliest occurrence is in the upper member of the Vauréal 

Formation (Late Ordovician, Richmondian). This specimen (Bol- 

ton, 1972, pl. 3, figs. 5, 8) has closely spaced corallites, about 1.5 

mm in diameter, with a vesiculose coenosteum. Tabulae are spaced 

about two per mm, and are occasionally incomplete. They are usually 

flat or very slightly concave or convex. The absence of clear septal 

projections in the transverse section is the only element of doubt in 

the identification of this specimen with my material. It should be 

noted, however, that such projections in my specimens are often not 

preserved, and Bolton’s figure is unclear. 

The next specimen is from member 5 of the Ellis Bay Forma- 

tion, which Berry and Boucot (1970) consider of Early Llandovery 

age while Bolton (1972) assigned it to the Late Ordovician. In any 

event, it appears to be near the Ordovician-Silurian boundary. This 
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specimen is essentially identical to that from the Vauréal, but here 

the tabulae are more widely spaced, about one per mm. Septal pro- 
jections are unclear in the transverse section, but some serration is 

present in several of the corallites in this figure. 

Bolton next illustrated two specimens from member 6 of the 

Ellis Bay Formation. The specimens (pl. 6, figs. 5, 11; pl. 6, figs. 9, 

10) have corallites of similar size, roughly 1.0 to 1.2 mm in diameter. 
Here again, the wall structure is not clear enough to discern longi- 
tudinal ridges. The tabulae in both specimens are dominantly flat, 

or shallowly concave, and are spaced about two per mm, in figure 

10 (with no clear vertical zonation), while those in fig. 11 are from 

1.5 to 4 per mm, and do show some zonation. The coenosteum is in 

many places quite narrow in both specimens, often limited to the 
breadth of a single dissepiment. 

Another specimen, from the Becscie Formation (Middle Llan- 

dovery), shows (pl. 7, figs. 6, 17) closely spaced corallites, about 

1.5 mm in diameter, with some evidence of longitudinal ridges within 

the corallites. The tabulae are dominantly flat, but some are weakly 

convex or concave. Zonation of tabular spacing is distinct, and 

ranges from 1 to 4.5 per mm. Here again the coenosteum is often 

restricted to the width of a single dissepiment. 

Finally, Bolton figured a specimen (pl. 10, figs. 2, 3) from the 

Jupiter Formation (Late Llandovery). The corallite diameters range 

from about 1.0 to 1.2 mm, and the coenosteum is often restricted, 

as in Bolton’s other figured specimens, to a width of one dissepiment. 

The tabulae are nearly all horizontal or shallowly concave, as are 

those of the Brassfield specimens. Their packing is zoned, ranging 
from 5 per mm down to 1.2 per mm respectively in the denser and 

sparser zones. The nature of the corallite walls cannot be discerned 

from the figure. 

Bolton thus presented six specimens, ranging in age from Late 
Ordovician to Late Llandovery, from within essentially the same 

geographic area. In most respects, they closely resemble the Brass- 
field specimens. The range of corallite diameters is within the range 

of variation of my corals, as is the spacing of the corallites. “Septal” 
projections in the Anticosti Island specimens occur in a pattern that 
implies that they probably were present initially, but either have 
been lost through diagenesis by most of the corallites, or have simply 
not been recorded in the photographic plates. A third possibility is 
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that these structures are not present in all corallites of a corallum, 

or occur only at certain levels of a corallite. The spacing of the tabu- 
lae is variable, but the range of variation encompasses that of the 
Brassfield corals. Concavity or convexity of the tabulae does not 

appear to correlate meaningfully with other taxonomic characters, 

or with the stratigraphic distribution. It seems advisable to treat 

the predominant concavity of the tabulae in Brassfield specimens of 

P. conferta as a subspecific character. Nonetheless, the question of 

validity of this assumption would be an important line of study. 

Certainly, this species (if it is a single species) is sufficiently wide- 

spread geographically and stratigraphically to supply abundant ma- 

terial for study. 

Northrop (1939) reported corals from the Gaspé region of the 

Canadian Maritimes which he identified as Lyellia affinis. They oc- 

cur in a rock sequence including the Anse Cascon (Late Llandovery), 
La Vieille (Late Llandovery through Wenlock) and Gascons, Bou- 
leaux, West Point and Indian Point Formations (Ludlow). The 

description closely approximates the characters of my specimens, 

though it is clear that Northrop was describing several specimens, 

rather than detailing the characters of a single coral. The corallites 

are closely-spaced, within one-half a diameter from the nearest 

neighbor, and are separated therefrom by a vesiculose coenosteum. 

Corallite diameter is 1.0 to 1.7 mm. The corallite rims are exsert. 

There is no information given concerning septal structures or tabu- 

lae. Based on the available information, it seems likely that North- 

rop was dealing with P. conferta . 

Shrock and Twenhofel (1939) described a coral from the Pike 

Arm Formation of northern Newfoundland, associated with a fauna 

that they considered correlative with that of the Jupiter Formation 

of Anticosti Island (Late Llandovery). Their description agrees well 

with the characters of the Brassfield form of P. conferta: The coral- 

lite diameter is 1.0 to 1.75 mm, with closely packed corallites rarely 

over half a diameter apart, often nearly contiguous. The corallite 
walls are crenulated. The tabulae are flat, concave or convex, spaced 

two to four per mm. The longitudinal section (pl. 28, fig. 11), how- 

ever, shows one character that is different from typical Brassfield 

specimens: Incomplete tabulae are somewhat more abundant in this 

specimen than in mine. Judging by the variation apparent within this 
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species, it seems reasonable to regard Shrock and Twenhofel’s speci- 

men as conspecific with mine. 

Jones and Hill’s (1940) material identified as Propora conferta 
cannot confidently be considered conspecific with my specimens. The 

three specimens they figured are shown in three transverse and one 
longitudinal section. The corallite walls are crenulated. Only in plate 

11, figure 5 are the corallites particularly closely spaced. These have 

diameters of about 1 mm, and are spaced within one-half diameter 

of the nearest neighbor. The coenosteum (fig. 5b) is vesiculose. 
Tabulae are mostly concave upward, spaced about five per mm. The 
description refers to short breaks in the corallite walls occasionally 

visible in transverse sections. Such breaks were not noted in my 

material, and so the identificaton of these specimens from the 
Ludlow of Australia must be regarded as questionable. 

Sugiyama (1940) described three specimens from the Kawauti 

Series of northeast Honshu Island, Japan. These are from the 

Clathrodictyon and Halysites Limestones, assigned to the Salopian 

(Wenlock and Early Ludlow) equivalents of England (see Hamada, 

1958, p. 95, table 2). These specimens are similar to mine, though 

Sugiyama identified them as Propora affinis (Billings). Their fea- 

tures were described as follows: The corallites are separated by 
one-half a corallite diameter or less (pl. 24, fig. 1), and are 1.5 to 

1.8 mm in diameter. Their margins display varying degrees of 
crenulation. In one unfigured specimen from the Clathrodictyon 

Limestone, these crenulations result in 12 “minute nodulous protru- 

sions” (presumably referring to the exsert corallite margins typical 
of Propora). In the second specimen (also from the Clathrodictyon 

Limestone), the walls are not so regularly crenulated, and occa- 

sionally are even smooth (possibly the result of recrystallization). 

The tabulae are mostly flat, rarely slightly concave, and are spaced 

five to seven per mm. The coenosteum is vesiculose. It seems rea- 

sonable to consider Sugiyama’s specimens conspecific with mine. 
Iskyul (1957) described Propora conferta from the Siberian 

Platform (23.5 kilometers upstream from the mouth of the Podka- 

mennaya Tunguska River). The age is reported simply as “Silurian”. 

The corallites are 1.0 to 1.2 mm in diameter, spaced 0.5 to 0.8 mm 

apart. Their walls are crenulated into 12 projections. The tabulae 
are mostly complete, and are horizontal, or slightly convex or con- 
cave. Their spacing is about four to five per mm. The coenosteum 
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is vesiculose. In all important respects the Siberian form agrees with 
mine, and they are considered conspecific. 

Norford’s (1962a) figure of a coral identified as Lyella affints, 

from the Middle Llandovery Fisher Branch Dolomite of Manitoba 

superficially resembles my material, though the specimen is 

unfortunately not sectioned. The corallites are about 1 mm in 

diameter, with exsert rims that are nearly in contact with neighbor- 

ing corallites. The coenosteum appears to be vesiculose, though it 1s 
seen only superficially. Where they are visible, the tabulae appear 

to be flat, and spaced about three per mm. Crenulation of the coral- 

lite walls is unclear in Norford’s figure. It seems likely that Nor- 

ford’s specimen does belong to P. conferta. 

Sokolov (1962) illustrated a specimen which he identified as 

Propora conferta from the Llandovery of the Baltic region (Es- 
tonia? ). The corallites are about 1.6 mm in diameter, and are spaced 

less than half their diameter apart. Their walls are thickened in 

about 12 places around the circumference, forming “septal” projec- 
tions in transverse section. The coenosteum is vesiculose. The tabu- 

lae are flat, or sometimes shallowly concave or convex. The spacing 

of the tabulae varies rhythmically vertically, from 6 to 2.5 per mm. 

Rarely the tabulae appear incomplete. In all essential features this 

specimen agrees with the Brassfield material. 

“Heliolitid undet.” Bolton and Copeland (1972) from the 

Silurian of Lake Timiskaming, Canada, is apparently too poorly 

preserved for determination of the nature of the coenosteum. There- 

fore, while its features are similar to those of Propora conferta, it is 

not possible to identify it confidently from the figures. 
A species quite distinct from P. conferta, yet with interesting 

similarities, is Plasmopora lambu Schuchert (1900, p. 154). This 

species probably belongs to Plasmoporella Kiar, 1899. A paralecto- 
type (USNM 28140b) is shown on Plate 35, figures 3, 4. (Flower 

and Duncan, 1975, p. 186, chose USNM 28140d as the lectotype.) 

The specimens of the type suite surficially resemble Propora con- 
ferta: the corallites are about 1.5 mm in diameter, spaced less than 

a diameter from the nearest neighbor, and are separated by a vesicu- 
lose coenosteum. The coralla are massive. In thin-section, however, 

the distinctive nature of Plasmopora lambiu Schuchert becomes clear. 

The corallites have no true walls, but are in direct contact with the 

dissepiments of the coenosteum. These intrude along the line of the 
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corallite boundaries, and in transverse section (fig. 4) sometimes 

give the corallite a crenulated appearance. The tabulae are nearly 

all incomplete, so that the corallite tabularium is vesiculose, and 

distinguished from the coenosteum solely by the greater width of its 

vesicles. The type material is from Baffin Land, Arctic Canada, 
and is reportedly of “Trenton” age (Late Middle and Early Late 

Ordovician). Flower and Duncan (1975, p. 186) give the locality 

as “Ordovician beds of Silliman’s Fossil Mount. . ., Frobisher Bay, 

Baffin Island, Canada”. 

The available data show Propora conferta as a form-group of 

corals with wide geographic and long stratigraphic range, varying in 
several characters, but apparently forming a morphologic con- 

tinuum, and thus referable to a single paleontologic species. 

Distribution. — Estonia, Late Ordovician, Llandovery(?); An- 

ticosti Island, Late Ordovician (Richmondian) through Late Llan- 

dovery, and possibly Early Wenlock; Illinois, Early Llandovery; 

Manitoulin Island, Early Llandovery; Manitoba, Middle Llando- 

very; Korea, Silurian; northeast Canadian Arctic, Ordovician; 

Gaspé region of maritime Canada, Late Llandovery into the Lud- 

low; northern Newfoundland, Late Llandovery; Japan, Wenlock 

and Early Ludlow; Siberian Platform, Silurian; Ohio, mid-Llan- 

dovery (Brassfield Formation). 

Brassfield occurrence. — Localities 7a (near Fairborn), 11 

(near West Union), 13 (Todd Fork Creek near Wilmington), 14 

(Piqua), 15 (near West Milton), 37 (Turtle Creek near Sharps- 

ville) and 55 (near Ludlow Falls, in clay layer at top of the Brass- 

field), all in southwestern Ohio. 

Propora exigua (Billings) VAL, BME iat al. 3} 

1865b. Heliolites exiguus Billings, p. 428. 
1866. Heliolites exiguus Billings, Billings, p. 31, fig. 14. 

? 1880. Fleliolites exiguus Billings, Nicholson & Etheridge, pp. 250-251. 
1899. Propora conferta, var. minima Lindstrom, p. 95, pl. 9, figs. 24-26. 
1899. Lyellia exigua (Billings), Lambe, p. 86, pl. 5, figs. 3, 3a. 
1928. Lyellia exigua (Billings), Twenhofel, pp. 134-135. 

Cf. 1939. Lyellia exigua (Billings), Shrock & Twenhofel, p. 254, pl. 28, figs. 
13,3145 

1939. Lyellia superba (Billings), Shrock & Twenhofel, p. 254, pl. 28, figs. 
8, 9 (non? Billings, 1866; nec Lambe, 1899). 

Cf. 1940. Propora conferta Milne-Edwards & Haime, Jones & Hill (partim), p. 
209, pl. 11, fig. 4 (non figs. 3, 5a, 5b). 
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Type material. — The holotype is listed in Bolton (1960, p. 28) 

as GSC No. 2239. It was illustrated by Billings (1866, fig. 14), and 
possibly by Lambe (1899, pl. 5, figs. 3, 3a). 

Type locality and horizon. — According to Bolton (1960), the 

Ellis Bay Formation (variously considered Late Ordovician or Ear- 

ly Llandovery), at Ellis Bay, Anticosti Island. 

Number of specimens examined. — One, found in the field. 

Diagnosis. — Propora with corallites generally less than 1 mm 

in diameter, separated from their nearest neighbors by a distance 
equal to or greater than their diameters; walls crenulate; coenosteal 

spines apparently absent; tabulae generally complete. 

Description. — As preserved, the corallum is 28 mm across and 

7 mm thick. It appears originally to have had a low, wavy, lens-like 

form, and to have grown directly upon the sediment surface, rather 

than cemented to a solid object, as it was found lying upside-down 
in the rock (PI. 34, fig. 1). 

The corallites are 0.6 to 0.8 mm in diameter, and are almost 

all separated from the nearest neighbor by a distance at least equal 
to their diameters. The maximum separation is about 0.8 to 1.0 mm. 

The corallites are each bounded by a definite wall, about 1/15 mm 

thick, which is thickened into 12 longitudinal “septal” ridges. It 

is assumed that these ridges are continuous, rather than spinal 

swellings, because they appear in virtually every corallite seen in 
cross-section. It is, however, possible that they represent extensive 

stereomal deposits over rows of spines, but this is speculative. 

Of 60 tabulae counted in a longitudinal section, 54 were com- 

plete. These included flat, as well as shallowly-concave and convex 

tabulae, with zoned spacing. In the sparser regions, these are spaced 

about three per mm, while in the denser regions they are seven per 

mm. Most of the incomplete tabulae occur in the denser regions. 

The space between the corallites (the coenosteum) is vesicu- 

lose, and from one to five vesicles lie horizontally along the space 

between tubes. They vary in form from high (0.4 mm) and narrow 

(0.7 mm) to low (0.2 mm) and wide (1.4 mm). Very small and 

very large vesicles tend to occur in patches, but on the whole, the 

coenosteum displays the same zonation as the corallite tabulae, with 

coarse vesicles on about the same levels as the widely spaced tabu- 
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lae. The uppermost zone of the corallum contains a concentration of 
unusually small vesicles, and may reflect a deterioration of condi- 
tions that led to the death of the colony. 

There appear to be no spines in the coenosteum. 
Discussion. — Billings (1865b) described the species as fol- 

lows [one line = 1/12 inch, or about 2.1 mm]: 

Cells about half a line in diameter and somewhat more than their own 
width distant from each other, with thin elevated margins, apparently not 
crenulated. Septa not visible in the only specimen collected. Tabulae numerous, 
four to six in one line. Coenenchyma minutely vesicular. 

As the specimen is somewhat worn, it is possible that the margins of the 
cells when perfect may be crenulated. The coenenchyma appears to be vesicular, 
but more specimens are required to decide this point. 

The species, on account of the small size of the cells and their greater 
proportional distance from each other, seems to be distinct from all the others. 

Lindstrém (1899) described, as a new variety of Propora con- 
ferta Milne-Edwards and Haime, P. conferta minima, from his hori- 
zon a (the Arachnophyllum beds, of Middle or Late Llandovery age, 
according to Manten, 1971, p. 33, 42) near Visby, Gotland. This form 
is discoid and flat, with very narrow corallite apertures, about 0.5 
mm across, separated from one another by at least one diameter. 
Lindstrém stressed that the calices are “perfectly smooth, without 
the least vestige of septa or septal flutings or cannelures.” The 
tabulae are mostly gently concave, about four per mm. The vesicu- 
lose coenosteum is free of spines. This form agrees in all respects 
with my concept of P. exigua, except for the absence of wall-fluting. 
Considering the ease with which this feature can be obscured in the 
process of fossilization (especially in such small corallites) it seems 
safe to consider this form conspecific with my own. 

Lambe (1899) noted that the type specimen was the only one 
representing this species in the Canadian Geological Survey col- 
lection. He described it as 45 mm long, 30 mm broad, and 13 mm 
high. The corallites were 0.75 mm wide, “separated from each other 
by distances generally equal to or less than [sic] their width, but 
varying from 1 to 5 mm wide”. The tabulae were horizontal, spaced 
two to five per mm. The corallites had 12 faint septal ridges on the 
inner surfaces of their walls, and their rims on the surface of the 
corallum were exsert. The coenosteum was vesiculose, the vesicles 
0.16 to 0.5 mm wide. Lambe’s plate 5, figure 3a (the holotype?) does 
indeed show some of the corallites within half a diameter of their 
nearest neighbor, but others seem more widely spaced. In view of 
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Billings’ observations, and of the similarity of my specimen to that 

described by him and by Lambe, it seems best to regard the spacing 

of the corallites as important, but variable. The other Brassfield 

species of Propora, P. conferta and P. eminula, do not share the 

combination of narrow corallites and relatively wide corallite spacing 

seen in P. exigua. 

Nicholson and Etheridge’s reference to H. exigwus (1880) only 

cited Billings’ report (1866). They added nothing to the concept 

of the species, but did note that the coenosteum is vesiculose, and 

that the corallites are spaced more than a diameter apart. 

Twenhofel (1928) reported the present species from Anticosti 
Island, in the Ellis Bay Formation (variously regarded as Late 

Ordovician or Early Llandovery) and the Jupiter Formation (Late 

Llandovery). His specimens were both hemispheric and encrusting, 

with corallites 0.5 mm in diameter, separated by 1 to 2 mm from 

one another. The corallites contained faint “septa”. The calices were 

exsert, and Twenhofel noted that there was a hint of the 12 nodules 

frequently seen around the corallite apertures of Propora. The tabu- 

lae were horizontal, spaced about two per mm. The vesicles of the 

coenosteum were from 0.25 to 1 mm wide, and 0.25 to 0.35 mm high. 

The description fits well with my concept of P. exigwa, and even 

though the corallites appear more widely spaced than is common for 

the species, it seems that Twenhofel’s identification can be ac- 

cepted. 

Shrock and Twenhofel (1939) described and figured what they 

considered to be this species from the Silurian Pike Arm Formation 

of northern Newfoundland. This is a problematic case. In almost all — 

respects this form agrees well with P. ewxigua (Billings): The coral- — 

lites are 0.75 mm in diameter, with 12 “septal” ridges on their inner 

surfaces. The horizontal or gently concave tabulae are spaced three 
or four per mm, and the coenosteum is vesiculose. The corallites, | 

however, are spaced as in P. conferta, rarely more than half a | 
diameter apart. The transverse section (Shrock & Twenhofel, 1939, — 

pl. 28, fig. 14) shows this to be the rule, not the exception, in this © 

specimen. It is possible that the corallite diameter is all important, | 

and that P. exigua can have corallites as closely spaced as those of 
P. conferta. Yet, it is important to consider the possibility that Pi 

exigua (Billings) and P. conferta Milne-Edwards & Haime are 
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conspecific, representing end points of a morphologic continuum. The 
decision on this matter seems best deferred until more material has 

been studied, but for now, the two will be regarded as separate 

species, with the relationship of Lyellia exigua (Billings) Shrock 

and Twenhofel left in question. 

Shrock and Twenhofel (1939) also reported Lyellia superba 

from the same region and formation. The corallites of this species 
are reportedly 0.5 to 0.6 mm in diameter, and spaced from one to 

three diameters apart (A transverse section, figure 8, shows coral- 
lites about one diameter apart.). Septal ridges are “poorly-de- 

veloped”, and the tabulae, which are usually flat, average four per 

mm. The coenosteum is vesiculose. This form agrees sufficiently with 
my concept of P. exigua to indicate that it belongs to that species. 

Jones and Hill’s (1940) plate 11, figure 4, purporting to repre- 

sent Propora conferta Milne-Edwards & Haime from the Late 

Silurian of New South Wales, Australia, shows a specimen with 

corallites about 1 mm in diameter. These corallites are widely spaced 

(most one diameter or less from the nearest neighbor). No longi- 

tudinal section is shown, but according to the description, the coen- 

osteum is vesiculose. The authors reported discontinuous corallite 

walls, a feature not seen in my specimen, or reported in other repre- 

sentatives of P. exigua. In addition, some of their specimens have 

coenosteal spines, and extensions from the outer walls of the coral- 

lites into the coenosteum which are lacking in known specimens of 
P. exigua. It seems that this specimen, though similar to my form, 
has too many distinctive features to be considered conspecific with 
it. 

Distribution. — Anticosti Island, Late Ordovician or Early 
Llandovery, and Late Llandovery; Newfoundland, Silurian; Got- 

land, Middle or Late Llandovery; Indiana, mid-Llandovery (Brass- 

field Formation). 

Brassfield occurrence. — Locality 26, at Elkhorn Falls, south of 

Richmond, Indiana. 

Propora eminula (Foerste) 

Cf. 1851. Lyellia americana Milne-Edwards & Haime, p. 226, pl. 14, figs. 3, 3a. 
1906. Lyellia eminula Foerste, pp. 306-307, pl. 3, fig. 6; pl. 4, fig. 3. 
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Type material. — Foerste designated as the holotype the speci- 
men figured in his plate 3, figure 6, and plate 4, figure 3. The reposi- 

tory is unknown. 

Type locality and horizon.—North of Irvine, central Ken- 

tucky, in the same area as my localities 53 and 53a, from the Waco 

bed, Noland Member of the Brassfield Formation. 

Number of specimens examined. — None found in the field. 

Analysis based upon Foerste’s description and figures. 
Description. — As Foerste described it, the upper surface of the 

corallum is flat or somewhat convex, expanding from a narrower 
base to reach a height of at least 25 mm and a width of 40 mm in 

the holotype. The corallites are 1.2 to 1.5 mm in diameter, spaced 

from 0.70 to 2.0 mm apart. Their rims are exsert. There are 12 septa, 

consisting of stout spines, and the coenosteum is vesiculose. 

Discussion. — If Foerste’s description is accurate, this species 

differs from the other two Brassfield species of Propora, in having 

broader corallites than P. exigua (Billings) and more widely spaced 

corallites than P. conferta Milne-Edwards & Haime. It differs from 

both in its spinose septa. Unfortunately, Foerste figured no thin- 

sections of his material, so that details of the internal structure can- 

not be determined. 

This species is similar, and perhaps identical to Lyellia ameri- 

cana Milne-Edwards & Haime (1851), from the Silurian rocks of 

Drummond Island, Lake Huron. This latter species has broad 

corallites (somewhat over 2 mm in diameter) with wide spaces be- 

tween them (separated by one or two times their diameter), and 

a vesiculose coenosteum. It is not specifically stated that the septa 

are spinose, but their figure 3a shows rather pointed septa ends. 

Similar forms have been described by Rominger (1876, pp. 15- 
16) from the Silurian of northern Michigan, and Twenhofel (1928) 

from the Chicotte Formation (Late Llandovery or Early Wenlock) 

of Anticosti Island. In the absence of more information on the inter- 

nal structure of Foerste’s material, it seems pointless to speculate 

further as to the relationships of this species. 

Distribution. — Kentucky, mid-Llandovery (Brassfield Forma- 

tion); Similar and possibly identical forms in the Silurian of northern 

Michigan, and the Late Llandovery or Early Wenlock of Anticosti 

Island have been reported. 
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Brassfreld occurrence.— North of Irvine, central Kentucky 

(localities 53 and 53a), in the Waco bed, Noland Member. 

Family HELIOLITIDAE Lindstrom, 1876 

(Pro Heliolithidae Lindstrém, 1873, ex Heliolithes Lindstrém, 1873) 

Heliolitids with massive coralla; distinct corallites in matrix 

of tubular, tabulate coenosteum; walls of coenosteal tubes complete; 

tabulae of both corallites and coenosteal tubes complete; corallites 

with complete, solid walls, bearing 12 longitudinal rows of spines, or 

12 solid longitudinal sheets as septa; pseudocolumella may be 

present due to axial juncture or flexing of spines; corallites without 

distinct halo of 12 coenosteal tubes around their perimeters. 

Genus HELIOLITES Dana, 1848 

Non 1770. Heliolithes Guettard, p. 454 (non-Linnaean nomenclature). 
1848. Heliolites Dana, pp. 541-542. 
1849. Palaecopora M’Coy, p. 129 (objective synonym). 
1850. Geoporites d’Orbigny, p. 49 (objective synonym). 
1895. Pachycanalicula Wentzel, p. 503. 
1933. Heloplasma Kettnerova, p. 181. 

Type species.— (by original designation): Astraea porosa 

Goldfuss, 1826, p. 64. 

Type locality and horizon. — Devonian, Eifel District of Ger- 
many. 

Diagnosis. — Corallum of cylindrical corallites separated lateral- 
ly by tubular coenosteum; corallites with complete tabulae; corallites 
may possess 12 longitudinal rows of spines; coenosteal tubes with 

complete walls and tabulae similar to those of corallites, but lacking 
spines; mural pores absent. 

Description. — These are corals whose corallites are separated 
from one another laterally by a tubular coenosteum. The corallites 

are traversed by generally complete tabulae, and their walls com- 

monly bear 12 longitudinal rows of spines. The spines may be long, 
short, or absent, but they never form a complex axial structure as 

in Stelliporella Wentzel (e.g., Hill and Stumm, p. F461, fig. 348, 8a). 

The coenosteal tubes are considerably narrower than the coral- 

lites, and their walls are solid (in contrast to those in Palaeoporites 

Kiar, g.v.). They contain complete tabulae but no spines. 
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Discussion. — Guettard (1770, p. 454) introduced the concept 

of this genus, and while he has often been credited with its author- 
ship (by such writers as Hall, 1852; Rominger, 1876; and even by 

Dana, 1848, where this last author introduced the accepted name, 

Heliohtes, for the first time in the literature), Lang, Smith, and 

Thomas (1940, p. 186) pointed out that Guettard did not use Lin- 

naean nomenclature. They thus consider his term, Helioltthes, invalid 

and accept Dana’s (1848) name, Heliolites, as the correct form and 

originally assigned name for the genus under Linnaean strictures. 
Most recent authors, including Hill and Stumm (1956) and Soko- 

lov (1962) concur in assigning authorship to Dana. 

Some confusion has arisen over the date of Dana’s initial publi- 

cation of this name. Both Hill and Stumm (1956, p. 460) and Soko- 

lov (1962, p. 278 in the Russian edition) gave 1846 as the date. 

Lang, Smith, and Thomas (1940, p. 66) who took considerable care 

to ascertain precise publication dates, gave 1848 as the correct date. 

Both Lang, Smith, and Thomas, and Sokolov (1962, p. 282 in the 

Russian edition), in their bibliographies, stated that “Zoophytes”, 

Dana’s publication, appeared in several sections: pp. 1-120 and 709- 

720 in 1846; pp. 352-364 appeared on pages 178-189 of the 1846 
volume of the American Journal of Science. The entire work ap- 

peared in March, 1848 (and the Atlas in November 1849). As the 

description of Heliolites appears on pages 541-542, the publication 

date of this generic name should be 1848, the year in which the en- 

tire text was first published. 

M’Coy (1849, p. 129) erected the generic name Palaeopora for 

“all the so-called Porites of the palaeozoic rocks”, which were 

described by Goldfuss (1826) as Astraea. Lang, Smith, and Thomas 

(1940, p. 94) subsequently designated Goldfuss’ A. porosa as the 
type species, thereby purposely making M’Coy’s genus an objective 

junior synonym of Heliolites Dana. 
D’Orbigny (1850, p. 49) introduced the genus Geoporites 

which he characterized as “. . . Porites of which the cellules are only 

corrugated, and simply emplaced in the midst of a porous mass.” 
This could be accepted as a vague description of Heliohtes Dana. 
D’Orbigny included nine species under this genus, among them 

Astraea porosa Goldfuss. Lang, Smith, and Thomas (1940, p. 63) 

subsequently designated this species as the type of Geoporites, re- 



BRASSFIELD Corats: LAUB 351 

marking that in consequence Geoporites was an absolute (objective) 

synonym of Heliolites Dana. This is the same procedure used by 

these authors to synonymize Palaeopora M’Coy with Heliolites 
Dana. 

Wentzel (1895) erected the genus Pachycanalicula based upon 

Heliolites barrandei Hoernes [sic] (see discussion of Heliolites 

spongodes). This genus is characterized by its thick-walled coeno- 
steal tubes that tend to be rounded in cross-section. The corallites 

each contain 12 “septa”, whose inner edges have the form of spines 
pointing obliquely upward with somewhat thickened ends. Pachy- 
canalicula is considered synonymous with Heliolites as herein under- 

stood. It is possible, however, that future investigations will con- 

vincingly show that it is a distinct genus. 

Kettnerova (1933, p. 181) described the genus Helioplasma 
based upon material from the Lower Devonian of Bohemia. This 

genus was supposedly characterized by a coenosteum consisting of 

both tabulate tubes and vesicular dissepiments. Judging from helio- 

litid material I have studied, this condition is not greatly abnormal 

for Heliolites Dana, which has (as shown in Kettnerova’s text- 

fig. 2) a dominantly tubular coenosteum with localized vesicular dis- 

sepiments. Consequently, Helioplasma is considered a junior syno- 

nym of Heliolites. 

Heliolites spongiosus Foerste PL las thigss 5216; PIV ST, figs 23,74 

1906. Heliolites spongiosa Foerste, pp. 303-304, pl. 3, fig. 3; pl. 4, fig. 6; 
oll, By nates, 5s 

Non 1949. Heliolites spongiosus Foerste, Amsden, pp. 84-85, pl. 14, figs. 5-8. 
? 1964. Heliolites spongiosus Foerste, Stumm, p. 59, pl. 57, figs. 1-3. 

Type material. — Holotype: USNM 84892, the specimen fig- 

ured by Foerste, and shown here on Plates 11, 37. 

Type locality and horizon. — Waco bed, Noland Member of the 

Brassfield Formation, along the road north of Estill Springs, near 
Irvine, Kentucky, in the southeast corner of the Cincinnati Arch, 

central Kentucky (localities 53 and 53a of the present study). 
Number of specimens studied.—One (the holotype; none 

found in the field). 

Diagnosis. — Heliolites with corallites about 1.5 mm in dia- 
meter; coenosteal tubes varying considerably in diameter, giving 
spongy aspect to this area; corallite tabulae gently convex upward. 
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Description. — The holotype is the basis for this description, as 

no specimens were found during this study. 

The specimen measures 6.25 x 5.00 cm in diameter, and is about 

1.5 cm thick. The corallum appears to have been originally lens- 

shaped, and probably lay directly upon the sediment. No evidence 

of a holotheca is preserved. 

The corallites are about 1.5 mm in diameter, and are each 

separated from its nearest neighbor by about 1.1 to 1.5 mm. Septal 

structures, if originally present, were not preserved. The tabulae 

are gently convex upward, spaced about three to four per mm, and 

are complete. 

The coenosteum is separated from the corallites by definite 

walls, and characteristically consists of tubes varying considerably 

in diameter (0.10 to 0.37 mm), with wide and narrow tubes mixed 

together. As a result, the coenosteum has a spongy aspect in trans- 
verse view. The tube walls are apparently continuous. The tubes con- 
tain tabulae spaced four to seven per mm, nearly all gently convex 

upward or flat, with a few incomplete. 

Discussion. — Amsden (1949) ascribed to H. spongtosus 

Foerste some specimens from the Brownsport Formation (Early 

Ludlow) of western Tennessee. These resemble H. spongiosus in 
having corallites of similar size (slightly less than 2 mm across) with 

similar spacing. The tabulae of the corallites are also spaced about 

as in the Brassfield specimen, and are generally flat. Septal struc- 

tures, if originally present, were not preserved. The tabulae of the 

coenosteal tubes are also formed and spaced similar to those in the 

holotype. The coenosteal tubes, however, are more uniform in 

diameter, and do not present the spongy texture characteristic of 

the holotype. This feature is of such importance in the concept of 

this species, that its absence even in a form otherwise so similar 

cannot be disregarded. While Foerste’s holotype and Amsden’s 
specimens may represent end members of a morphologic continuum, 

it seems best to regard them as distinct species, pending further 

study. 
Stumm (1964) reported Heliolites spongiosus from the Louis- 

ville Limestone (Late Wenlock and Early Ludlow) in the vicinity of 

Louisville, Kentucky. He described corallites averaging 2 mm in 

diameter without septal ridges. The corallite tabulae are described 
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as “complete, horizontal, very closely set, averaging 3 mm apart.” 

[It is likely that this measure of spacing is incorrect, as 3 mm is un- 
usually widespread in corallites 2 mm across.] The coenosteal tubes 
are polygonal, four to ten extending between neighboring coral- 
lites, and average about 0.3 mm in diameter. Their tabular spacing 
is as in the corallites. Unfortunately, Stumm’s figures are all of 

Brownsport specimens, and he gave insufficient information on the 

variations in the diameters of the coenosteal tubes to allow certainty 

of the identification of his material. His figure 3, a transverse section 

through a corallum, shows a regular aureole of approximately 20 
coenosteal tubes around each corallite, a pattern not encountered 

in the holotype. 

Distribution. — Kentucky, mid-Llandovery (Brassfield Forma- 

tion). 

Brassfield occurrence. — Vicinity of localities 53 and 53a (near 

Irvine, Kentucky), in the Waco bed, Noland Member. 

Heliolites spongodes Lindstrom Pl. 10, figs. 6, 7; Pl. 35, figs. 5, 6; 
Pl. 40, figs. 1, 4 

? 1876. Heliolites interstinctus Rominger, p. 12, pl. 1, fig. 1 (non Madrepora 
interstincta Linnaeus, 1767). 

? 1880. Heliolites micropora Eichwald, Nicholson & Etheridge, p. 245 (non 
Eichwald, 1855). 

? 1887. Heliolites barrandei Penecke, p. 271, pl. 20, figs. 1-3. 
1894. Heliolites barrandei Penecke, Penecke, p. 591. 
1899. Heliolites barrandei Penecke, Lindstrém, pp. 58-59, pl. 3, figs. 8-12, 17- 

27 (non? Penecke, 1887, fide Schouppé, 1954). 
1899. Heliolites barrandei var. spongodes Lindstrém, p. 60, pl. 3, figs. 13- 

UGeeplee4a tig. 
1906. Heliolites sp. Foerste, p. 304, pl. 3, fig. 4. 
1906. Heliolites subtubulata-distans Foerste, pp. 304-306, pl. 3, fig. 5B. 
1906. Heltolites subtubulata-nucella Foerste, pp. 304-306, pl. 3, fig. 5A (non 

H. nucella Amsden, 1949). 
? 1954. Heliolites spongodes Lindstrém, Schouppé, pp. 166-168. 

1956. Heliolites interstinctus var. abnormis Yu, pp. 619-620, pl. 2, figs. 8, 9. 
1964. Heliolites subtubulatus (M’Coy) Stumm, p. 59, pl. 57, figs. 6, 7 (non 

Palaeopora subtubulata M’Coy, 1854). 
1964. Heliolites romingeri Stumm, p. 59, pl. 57, figs. 8-12. 
1973. Heliolites spongodes Lindstrém, Galle, p. 31-33, pl. 6, figs. 1-4; text- 

fig. 7. 
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Type material. — Lectotype (Schouppé, 1954, p. 166): speci- 

men shown by Lindstrém (1899), plate 3, figs. 13-16. 

Type locality and horizon. — Silurian of Gotland: strata b and 

c in the Visby area, according to Lindstroém. Based on Manten’s 

work in Gotland (1971, pp. 33-35, 43, map) these are Late Llan- 

dovery to Early Wenlock in age. 



354 BuLLeTIN 305 

Number of specimens examined. — Two, collected in the field. 

Diagnosis. — Heliohtes with corallites approximately 1 mm in 

diameter; septa consisting of twelve longitudinal rows of spines that 

flex upward in the axis; corallites generally spaced more than one 
diameter from nearest neighbor; coenosteal tubes of more or less 

constant diameter in any one corallum; corallite walls thickened. 

Description.— The corallum appears usually to have been 

hemispherical in life. Specimens have been found ranging upward 
from 2 cm in diameter (PI. 10, figs. 6, 7). 

Corallite diameter is fairly constant at 1 mm. The corallite 

walls are about three times as thick as those of the coenosteal tubes. 

Around the corallite perimeter are 12 longitudinal rows of spines 
which flex upward in the corallite axis. Here they appear at times 

to fuse with one another, forming a sort of axial structure. At other 
times, they remain separate, appearing in transverse section as dots 

in the axis (PI. 40, fig. 4). 

A distance generally greater than its diameter separates each 

corallite from its nearest neighbor. This distance is usually about 1 

to 2 mm. 

Nearly all corallite tabulae appear complete. Most are slightly 

concave upward, and spaced about three per mm. It could not be 

determined if the spacing is rhythmic. 
In transverse view, the coenosteal tubes range in diameter from 

about 0.1 to 0.4 mm, with the wider tending to occur midway be- 

tween corallites, and the narrower ones closer to the corallites. This 

zonation of the diameters results in a smooth, homogeneous aspect 

of the coenosteum, in contrast to the spongy appearance in #H. 

spongiosus Foerste, where broad and narrow tubes are intimately 

mingled. 

The coenosteal tubes appear to arise interstitially with the 

divergence of two extant tubes, though it is unclear if budding 

actually takes place. The corallites, on the other hand, were not 

observed in contact with one another, and may arise through direct 

differentiation of the coenosteal tissue. 

Discussion. — Rominger (1876) described, under the name 
Heliolites imterstinctus (Linnaeus), material from the Niagara 

Group (probably Wenlockian) at Louisville, Kentucky. The corals 

are Heliolites with corallite diameters of 1 to 1.5 mm, containing 

longitudinal rows of upward-pointing spines. The corallites are 
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separated from one-another by at least one diameter. Rominger 
noted that “specimens from the Silurian strata of Bohemia per- 
fectly correspond with the American form”. His illustration and 

description indicate a form similar and possibly identical to the 

Brassfield material, but insufficient data is provided in this reference 

for certainty. 

Lindstrom (1899) described specimens which he identified as 

Heliolites barrandet Penecke from the Silurian of Gotland. Manten 

(1971, p. 33) pointed out that Lindstrém’s designations for Got- 

land’s stratigraphic divisions were based upon incorrect assumptions 

(using lithology to determine horizon and relative age), and are of 

limited use. By comparing the localities cited by Lindstrom (1899, 

p- 59), it appears that his material occurs in the Wenlock, and pos- 

sibly the Upper Llandovery and Ludlow of Gotland, as shown on 

Manten’s geologic map, and correlated by him on p. 43. 

The name Heliolites barrandei was first validly used by Penecke 

(1887), who noted its origin as a manuscript name of R. Hoérnes. 

I have been unable to obtain a copy of Penecke’s paper of 1887, 

and so, have no grounds for judging the virtue of Lindstrém’s iden- 

tification. The name appeared several times more before 1899, in- 

cluding a reference by Penecke (1894, p. 591) to the species (in- 

sufficiently described to allow validation) in the Lower Devonian 

of the Graz, Austria area, and Wentzel’s (1895) proposal of this 

species as the type of a new heliolitid genus, Pachycanalicula (ap- 
parently a synonym of Heliolites). 

Lindstrém (1899) is the earliest work I have seen that includes 

a clear description of supposed H. barrandei specimens. He described 

the corals as large, flat or somewhat domed discs with a wrinkled 
holotheca. The corallite diameters in what he regarded as the older 

specimens (though these age assignments are unreliable) are about 

0.5 mm, while those of the “younger” specimens reach 1.0 mm. The 

septa are spinose, judging from the figures (though his description 
implies they are proximally solid, protruding little from the wall, 
and only distally break up into spines), and the spines curve up- 
ward distally, so that their intertwined ends may appear as a 
columellar structure in transverse section. 

The tabulae in the corallites appear generally to be about 0.3 
mm apart, comparable to the spacing in my specimens, and flat. 



356 BuLvetin 305 

The coenosteal tubes are polygonal and appear to be fairly uni- 

form in diameter. It is not clear from Lindstrém’s figures if the tubes 

close to the corallites tend to be larger than those midway between 

neighboring corallites. 

Lindstrém presented (pl. 3, fig. 27) a series of four serial trans- 

verse sections, showing the development of a new corallite which 

gradually takes shape directly from several coenosteal tubes between 

a number of older corallites. It may be significant that the dif- 

ferentiating coenosteum is in part contiguous with a neighboring 

corallite. 

H. barrandei Penecke of Lindstrém appears to be identical to 

the Brassfield H. spongodes insofar as the two forms are under- 

stood. 

Lindstrém (1899, p. 60) described the new variety H. barrandet 

spongodes, a form that appears to occur in the Hogklint, and pos- 

sibly the Visby beds of Gotland (Early Wenlock and Late Llan- 

dovery, according to Manten, 1971, p. 43). Because Lindstrom used 

his previously-mentioned system of stratigraphic designation to cite 

the horizons of occurrence of this coral, there is a problem in de- 

termining just what the horizons are. Manten’s geologic map, how- 
ever, indicates that Lindstrém’s stated localities are probably from 

the above horizons. 

Lindstrém distinguished this “variety” from other members of 

the species by its growth form of “sponge-like, irregularly lobate 

masses expanding from a narrow basis, having short fingerlike pro- 
cesses from the rounded edges, and with calicles on all sides.” The 

corallites are quite narrow, “scarcely” 0.5 mm across. The septa con- 

sist of sheets of variable length, which split up distally into spines 

that curve upward in the corallite axis. The coenosteum consists of 

narrow, polygonal tubes. Lindstrém cited another growth form 

characterized by branches, 4 to 5 mm in diameter. The figures ac- 
companying this description closely resemble Brassfield H. spon- 
godes, save for their narrower corallites (0.5 mm versus approxi- 
mately 1 mm in the Brassfield form). In light of other material 
described in the literature (see below), it seems safe to consider the 

Gotland corals conspecific with mine despite this difference. This is 

the earliest occurrence in the literature of a name that can be con- 

fidently identified with my specimens. 
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Lindstrém (1899, p. 60) synonymized his variety with Helio- 

lites micropora Nicholson and Etheridge (1880, non Eichwald, 1855). 

Nicholson and Etheridge described this species not for the purpose 

of reporting it from Girvan (with which area their paleontologic 

work dealt), but included it in a list of the species of Heliolites 

Dana of which they were aware. Their description is brief and 

sketchy, limited to an account of corallite diameters and spacing, 

as well as growth form. Concerning the septa, only their number 
(12), and the fact that they are short and delicate are mentioned. 

The description is insufficient for synonymizing Nicholson and 

Etheridge’s material with Lindstrém’s. Lindstrém supplied Nichol- 

son and Etheridge with the only specimen of H. spongodes they were 

able to study (Nicholson & Etheridge, 1880, p. 245). Lindstrém 

(1899, p. 60) stated that the material he supplied them was identical 

with H. barrandet spongodes, but that he had previously confused 

it with H. mtcropora Eichwald, sending Nicholson the specimen 

under that name. Having subsequently studied Eichwald’s types at 

the Museum of the University of St. Petersburg, Lindstrém became 
persuaded that H. mtcropora Eichwald differed from his Gotland 

form, which he then designated Heliolites barrandet spongodes. 

From the Waco bed of the Noland Member, Brassfield Forma- 

tion, Foerste (1906) reported Heliolites sp.. The locality, north of 

Irvine, Kentucky, is the equivalent of my localities 53-53a. The 

specimen appears hemispherical, with corallites about 1 mm in 

diameter, their centers 1 to 2 mm apart. Examination of the speci- 
men (USNM 87172) substantiates Foerste’s report of septal spines 

in the corallites, extending toward the axis. Dots in the axes of the 

corallites as seen in transverse section suggest axial flexing of the 
spines, presumably upward, as in my form. Arrangement of the tabu- 

lae in the corallites is difficult to determine, but those of the coeno- 

steal tubes appear to be spaced about three per mm. The coenosteal 
tubes are about 0.3 mm in diameter. This form may be conspecific 

with mine, but its features are not clear enough for me to be certain 
of this. 

In the same work, Foerste described what he considered two 

“varieties” of Heliolites subtubulatus (M’Coy) from the Waco bed, 

Noland Member of the Brassfield, in central Kentucky. The first, 

Heliolites subtubulatus distans, from half a mile east of Waco, Ken- 



358 BuLtetin 305 

tucky, is represented by a flat corallum with concentric holotheca. 

The corallites are about 0.75 mm in diameter, separated from one- 

another by 1.5 to 2.0 mm. This combination of narrow corallites 

and their wide spacing, Foerste considered to set the form apart 

from more typical members of H. subtubulatus (M’Coy). The co- 
enosteal tubes are 0.2 to 0.25 mm in diameter, in the narrow part of 

the range found in the Brassfield specimens. The corallite tabulae are 

spaced three to four per mm, while those in the coenosteal tubes are 

4.5 to 5.5 per mm. In these measurements, the form is in basic 

agreement with my specimens. As Foerste was unable to get a good 
look at the septal structure, I cannot be certain of the relationship 

between his material and my own, despite the fact that they agree 
in most other respects. 

Foerste’s second “variety,” Heliolites subtubulata nucella, is 

from the same locality and horizon as his Heliolites sp. (see above). 

This form seems identical to H. s. distans, except that it grew more 

vertically than horizontally. Again, there is insufficient information 

to be certain how closely it is related to my specimens. 

Schouppé (1954) chose as lectotype of Heliolites spongodes 

(elevating Lindstrém’s “variety” to species level), the specimen fig- 

ured by Lindstrém (1899) in his plate 3, figures 13-16. He reported 

this species in the horizon which he designated as ef, (Upper 
Silurian; see his p. 170) of the Paleozoic sequence at Graz, in the 
Carnic Alps. He considered the material, described by Lindstrém 
(1899) as H. barrandei, to be a species distinct from H. barranda 

Penecke (1887), and he assigned the former to Heliolites spongodes. 

Schouppé’s material consists of flat coralla with bulbous sur- 

face protrusions. The corallite diameters are mostly 0.5 mm, in iso- 

lated instances reaching 0.7 mm (thus, narrower than mine). The 

walls of the corallites and coenosteal tubes are thin. From one to 

six tubes lie between adjacent corallites. The coenosteal tubes are 
regularly polygonal, 0.1 to 0.15 mm in diameter, rather narrow 
compared with mine. The corallites each contain 12 short septa, 
consisting of longitudinal rows of spines pointing upward axially. 
The corallite tabulae are fairly flat with about three per mm. The 
tabulae of the coenosteal tubes are more closely spaced. Schouppé 
furnished no figures with his description. This fact, as well as the 
unusually narrow coenosteal tubes, makes it best to reserve judge- 

ment on the relationship between his material and mine. 
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Yu (1956) reported a heliolitid from the Middle Silurian of 
northwestern Kansu Province, China, which he referred to as Helto- 

lites interstinctus abnormis, a new “variety”. His specimen was 

dome-shaped, with a concentrically wrinkled base. The corallites 

were 0.8 to 1.1 mm in diameter, most commonly 0.9 mm, and these 

were separated from one-another by about 1 to 2 mm. Their walls 

were about 0.05 mm thick, somewhat thicker than the walls of the 

coenosteal tubes (as in my form). Septal spines in the corallites 

reached to the axis where they often united in pairs. (It is unclear 

from the description whether it is adjacent or opposite spines that 

unite.) The corallite tabulae were generally complete, sometimes 

slightly concave or convex, spaced 2.6 to 3.0 per mm. The coenosteal 

tubes were polygonal, between 0.2 and 0.4 mm in maximum dia- 

meter. Apparently, this form agrees in all important respects with 

mine, and the two are regarded as conspecific. 

Stumm (1964) described a coral under the name Heliolites 

subtubulatus (M’Coy) from the Louisville Limestone (Late Wen- 

lock to Early Ludlow) of northern Kentucky and southern In- 

diana. His description is cursory, but the thin-section of Stumm’s 

plate 57, fig. 7 (UMMP 3908) shows that this specimen is probably 

conspecific with the Brassfield material. 
In the same work, Stumm introduced Heliolites romingert, a 

species including the specimen identified as H. interstinctus (Lin- 

naeus) by Rominger (1876, discussed above), from the Louisville 

Limestone (Late Wenlock to Early Ludlow) at Louisville, Ken- 

tucky. This form closely resembles mine in most respects and may 

be identical. The corallites are about 1 mm in diameter, and are 

spaced as in my specimens. The coenosteal tubes average 0.3 mm in 
diameter. The corallite tabulae are complete, horizontal, and 

average 1 mm apart, while those of the coenosteal tubes are twice 

as closely spaced. Stumm described 12 long septa typically joined 
axially. His figure 12, however, suggests the situation may be more 

complex, and the possibility of upward-curving spines cannot be 
precluded. 

Galle (1973) reported H. spongodes from Bohemia, in the upper 

part of the Liten Formation (Wenlock), and the Kopanina Forma- 

tion (Ludlow). The coralla are discoid and holothecate. Corallite 

diameters are 1.0 to 1.1 mm, with the corallite walls slightly thicker 

than those of the coenosteal tubes, but not greatly thick. The coral- 
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lites are spaced somewhat closer than mine, usually within a diameter 

of one another. Long spines in longitudinal rows curve upward and 

intertwine in the axis, sometimes forming a plaited axial structure. 

The corallite tabulae are complete, sometimes a bit wavy in vertical 

section, usually 2 to 2.4 per mm. The coenosteal tubes are 0.2 to 0.4 

mm in diameter, with tabulae spaced about 3 to 3.4 per mm. Only 

the closer spacing of the corallites in Galle’s material differs from 

mine, a difference which does not seem as important as the simi- 

larities between these forms. They are therefore considered con- 

specific. 
Distribution. — Gotland, Late Llandovery(?), Wenlock, Lud- 

low(?); Falls of the Ohio region (northern Kentucky, southern 

Indiana), Late Wenlock to Early Ludlow; Bohemia, Wenlock, Lud- 

low; Kansu Province, China, Middle Silurian. 

Brassfield occurrence. — Localities 1 (near Panola) and 46 

(near College Hill), in central Kentucky, from the Noland Member. 

Family PALAEOPORITIDAE Kiar, 1899 

(Nom. transl. Sokolov, 1962 [ex. Palaeoporitinae Kiar, 1899]) 

Longitudinal skeletal elements (wall, “septa”) trabecular, 

commonly thickened and porous; coenosteum tubular; tabulae not 

obvious, due to sparseness of spacing, as well as camouflage by ir- 

regular (“spongy”) structure of coenosteum and corallites; corallite 

walls not well-defined. 

Genus PALAEOPORITES Kiar, 1899 

Type species. — (by monotypy): Palaeoporites estonicus Kiar 

(1899), pp. 18-21, pl. 3, figs. 1-4. 
Type locality and horizon. — Porkuni Stage (F2), Lower Llan- 

dovery of Estonia. 

Description. — As there are only one or two species assigned 

to this genus (Sokolov, 1962, p. 278 in Russian edition), the follow- 

ing description is based largely on Kiar’s account (1899) of the 

type species: 
The corallum is spherical or knobby. The corallites stand out 

more on slightly weathered surfaces of the corallum than in thin- 

section, due to the irregular structure of the interior. The skeletal 

material is made of trabeculae, bundles of carbonate mineral shaped 
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like rods. The corallites have 12 “septa”, and lie in a matrix of tubu- 

lar coenosteum. A weakly developed columella consisting of the 

distal ends of 12 to 15 trabeculae, appears as an aggregate of bumps 

in the axial floor of the calices. 

The outstanding feature of this genus is the irregularity of the 
internal structure. In a sense, Palaeoporites among the heliolitids is 

similar to Calostylis among the rugosans. The coenosteal tubes, the 

corallite walls and the septa are frequently pierced by openings, 
which may be pores, or possibly even irregular gaps. The corallite 

walls are not well-developed, in that they are not significantly thicker 

than the walls of the coenosteal tubes (compare this with Heliolites 

spongodes). This fact, and the frequent perforation of the corallite 

walls results in the corallites being visually lost in a sea of coeno- 

steum, discernible only on close inspection, where they are marked 

by the radial “septa”. The “septa”, too, are often discontinuous, 

making the corallites even more obscure. 
The “septa” consist of two or more rows of trabeculae “per 

septum”, narrowing often to a single row toward the axis. The 

“septal” trabeculae vary in length. They curve distally from their 
base at the corallite wall, so that their distal ends may appear in the 

axis, to help form the knobby columella. Synapticulae may connect 

neighboring “septa” laterally. 

Tabulae occur in the corallites and in the coenosteal tubes, 

usually obscured by the chaotic pattern of the longitudinal skeletal 

elements. Kiar referred to the tabulae as “thickened but irregular”. 
Another important feature of Palaeoporites (and one seen 

clearly in the Brassfield material) is the fact that the thickening of 
the coenosteal tubes as seen in transverse section is quite inhomo- 
geneous. Zones of considerable thickening are found next to thinner 
zones, contributing further to the irregular appearance of the in- 

ternal structure. 

Palaeoporites sp. Pl: 35;:figs; 1;: 2; Ply 40; fig: 3 

? 1890. Heliolites subtubulatus Foerste, pp. 232-233 (non Palaeopora subtubulata 
M’Coy, 1854). 

Type material. — Specimen figured is UCGM 41932. 

Type locality and horizon. — Specimen figured is from the 

Brassfield Formation at locality 11, near West Union, Ohio, from 

cross-bedded talus block. 
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Number of specimens examined. — Two, found in the field. 

Description. — The corallum is laminar, two inches or more in 

diameter, with apparent growth discontinuities (sharp decreases in 

corallum width followed by recovery of original diameter) at certain 

levels. The thickest corallum is approximately 5 mm thick. 

As is typical of this genus, the corallites are obscure, and not 

immediately differentiable visually from the coenosteum (Pl. 35, 

fig. 2). They are more apparent on the surfaces of weathered coralla. 

The corallites are approximately 1.0 mm in diameter, and appear 
(based on observations on relatively small clear portions of thin- 

sections) to be about one diameter from the nearest neighbor. Their 

walls do not seem to be much thicker than those of the coenosteal 

elements. 

In transverse section, the corallites display 12 “septal” elements 

which vary somewhat in length. Some of these seem to join axially 
with their neighbors, but preservation is too poor to be certain of 

this. The “septal” elements probably are continuous lamellae, 

rather than longitudinal rows of spines, as there are invariably 12 of 

them in the section, but this too is not certain. The proximal end of 

each element is thickened, and connects directly with the coenosteal 

tissue, so that the former have the appearance of being one with the 
coenosteal wall structures, while effecting a radiating configuration, 
their sole distinguishing mark. 

The coenosteum consists of tubes with discontinuous walls. 

The perimeters of the corallites may also be discontinuous (PI. 40, 

fig. 3). There are approximately four to five coenosteal tubes in a 
length of 1 mm across a transverse section. The walls of these tubes 
are sometimes thickened to almost equal the tube diameter (though 
this may be an artifact of recrystallization, as the walls are elsewhere 
only about half so thick). 

Little is discernible in vertical section (Pl. 35, fig. 1). The 

corallites are not readily differentiable from the coenosteum, and no 

tabulae were observed. Again, the possibility that this is due to 
recrystallization of the narrow tubes cannot be ruled out. 

Discussion. — As this is the only species of heliolitid with a 

Heliolites-like tubular coenosteum that I have found in the Brass- 

field north of the Ohio River, it is worth comparison with material 

identified as Heliolites subtubulatus (M’Coy) by Foerste (1890) 

from the Clinton beds (probably Brassfield) at Ludlow Falls, Ohio 
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(my locality 55). This is a laminar form with corallites 0.6 to 0.75 

mm in diameter, apparently spaced about a diameter or more apart. 

The corallites are circular in plan view and contain 12 septa. The 

coenosteal tubes are about 0.2 mm in diameter. Judging from the 
wording of his description (there are no figures) Foerste did not 
section his material. In light of this fact and in the absence of more 
detailed information on his specimens, I can only questionably 

identify them with my specimens of Palaeoporites sp. 

Distribution. — Brassfield Formation (mid-Llandovery) of 

southwestern Ohio. 

Brassfield occurrence. — Localities 11 (West Union) and 15 
(West Milton) in southwestern Ohio. 
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KEYS FOR THE IDENTIFICATION OF THE CORALS 
OF THE BRASSFIELD FORMATION 
IN THE CINCINNATI ARCH REGION 

Rucosa 

Bai, Colonial \s, 1056.25.55. Bas eicchestecchevsonsnetes sonccanh teveuastettnsctucerbomsaneet teed eeeeeeneneaae 2 
Dg SOVEATY,. «ce. susdeccscce eos sdbbhcccbecectch coved sccuuvesseceventenetoweut-tevedasventtonetoncetreeeraeesem 6 

2 a. Dissepimentarium present (Septa not acanthine) .......... sees Feet} 
b. Dissepimentarium absent (Septa acanthine, corallum 

GEN GIOIG) 222. Foca hs soos sohieheo heat ad vac eine sapnadebee te Caen Tryplasma sp. 
3A: Corallumd COriid c2ccscsecs.cechsecusececkasennseacnenssvnccratsacecegceessteveceesee eee 4 

b:“Goratlum Mot Cerio tas o.oo Ree tosnckectserseeates tesco seesenetnene th ceeeeeeteene 5 
4 a. Calice pits on top of mammiform projections, with 

thamnasterioid septa ...........c:cccccceeeeees Arachnophyllum mamillare 
b. Calice pit regions each enclosed in polygonal area............ scaewteeee 

Arachnophyllum granulosum 
5 asCorallum. fasciculate Only -caccccckees.cceonssons eee eee Petrozium pelagicum 

b. Corallum with corallites “alternately fasciculate 
ATG “COTI OL obec cheese. So ds cenecdooes sedunnt ocean tsteusdexscoone Strombodes socialis 

6 a. Dissepimentarium present ............ccccccceeseeees Ao sen eck aetsue toeditecneacae tne 
b. Dissepimentaritim “ADSCWE 0.0i..5..<00c. 80. ber00cbase oernoncceetecoeseesancestecesmmeeneeee or fe 

7 a. Calice reflexed distally into broad, horizontal platform 
(Corallite patelloid))c.2cccccesassectavssscces: Craterophyllum(?) solitarium 

b. Calice not reflexed into horizontal platform: <.sicdsccssoxscccesesooecseee 8 
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. Septa acanthine (Tabularium not clearly marked from 
GISSEPIMIENTALIUIN): .o.ncesncccoxchost- cca eeseeceen Cystiphyllum spinulosum 

Septa NOC ACANUHING oon. c ccm -eoctccecececsace seve eee ere ee EE EE 9 
Axial region contains septal lamellae and (or) pali ..............sscese0 10 

. Axial region does not contain septal lamellae or pali .......0............ 12 
Axial space in neanic and ephebic stages narrow, about 

one-fifth total corallite diameter ................ Paliphyllum primarium 
. Axial space in neanic and ephebic stages broad, one-fourth 

tonone-thirdistotalldiameternee en. ee ee 11 
. Major septa straight, roughly equal in length (Axial space 

distinct; corallite cross-section with strong radial sym- 
THOU) irs onnctsexchsesozstecasseet ect ches. Restee ss Sees Paliphyllum regulare 

. Major septa sinuous, unequal in length, so borders of axial 
Space nou distinct... Paliphyllum suecicum brassfieldense 

ALO Me PLES OMG 5. ss. sso! eee sR eeo ow eset eee cee ccs as ee 13 
MeALONE ADSCMU ge <.c2..ccssssstc eee eee Schizophaulactis densiseptatus 
. Major septa in axial contact in ephebic stage ....... ciel eeescsesssessecenees 

Protocyathactis cf. P. cybaeus 
. Axial region open in ephebic stage, occupied only by 

SEDtallODeES: uk. Feacstee DE. Voces Meco vas sees racscra as Bde ceca ee 14 
. No supplementary plates between tabularium and dissepi- 

Vise) 4 2 ( DD 01 Ree eine ree es eh be ee Cyathactis typus* 
Supplementary plates between tabularium and dissepi- 

BME M GAT UI « esse eeccsosses eho cesk cca eceded Cyathactis sedentarius* 
PE SOD cama CATLIN CLS. .i.nc5coccesodonssse sees seeeseaeth scone daca IRE, UO coe 16 
Ree DtatenO Gra CAMCUING cocc.. cccsersesces sdencesZacecesatastaresscs tees eso ee 17 
Spines on upper surfaces of tabulae (Septal spines diverge 

distally from septal planes) ............cc.ccceceeeeee Tryplasma cylindrica 
. Upper surfaces of tabulae without spines (Septal spines re- 

IMAC SEDtAl PIANES)) ccctescevcre-oskctigoece tensors Tryplasma radicula 
PES DP CELOLALC et eee see recht te eee tects ccs cunssacttaccstenecticiene rete te eeeeeeee 18 
MASE Mba HOE DD OTIOLACE, sciscececs cece ccccdeos ten sstcecttersoetses matec sees seceeset ee ee 19 
. Corallite scolecoid (Theca rarely preserved above extreme 

DPLOXIMal end] NO LOSSUNA) .....ccctesces-coceveceecosecess Calostylis lindstroemi 
. Corallite trochoid to sub-cylindrical (Theca generally well- 

preserved; weak fossula present in ephebic stage) ..............ssce0000 
Calostylis spongiosa 

. Corallite patelloid in ephebic stage (Septocoels in calice 
platform reduced to sutures, or nearly so, by pronounced 
EAC CHINES TO LASSE DLAs te ccs cacstcrochosone ssacdvecnsoncesodteroorenemer eee nee 20 

. Corallite not patelloid (Septocoels not reduced to sutures 
PHIDCAILCCOD ALLOEIN )Pitetcee tesa scvecssicesslercestes nti esceee eters euceeternssateceete 22 

. Prominent axial boss present ........ Schlotheimophyllum patellatum 
Or WO meixd al er DOSS HPTESCTIEIS wate zee) 6 cheeks Seer thet Oe, coca eer aaa 21 
. Septa in peripheral calice platform with “feathery” texture 

(Septocoels narrow, smooth-bottomed valleys in peri- 
pheralsplattorm)) pci cececcee eco Schlotheimophyllum benedicti 

. Septa in peripheral calice platform with smooth surfaces 
(Septocoels reduced to sutures) ...... Schlotheimophyllum ipomaea 

. Linguoid axial structure present in ephebic stage, appear- 
ing as football-like profile in transverse Sections ...........cccsses00 23 . 

SNONMUS TOI axdal SEMICLOTE DTESEMNL® c..css.ccsesscseccssesosscneseanses memncopsncein 24 
-_Coralite trochoid «(Major septa bear Gariniae)) ...0.....ccnesecsetesssencucdarene 

Dalmanophyllum linguliferum 
. Corallite ceratoid (Major septa lack(?) carinmae) ...............cccscssscssseses 

Dalmanophyllum(?) obliquior 

*Cyathactis typus Soshkina, 1955, and Cyathactis sedentarius (Foerste) 1906 
may be conspecific. 
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Corallite scolecoid (Septa withdraw from axis in ephebic 
stage, leaving only septal lobes) .......... Streptelasma scoleciforme 

» Corallite not Scolecoid <:.ccicccsssttieieesersc ee ee 25 
. Cardinal fossula not present (Cardinal septum on convex 

side of corallite is the most prominent septum through 
much of ontogeny, being longest and sometimes thickest; 
septavearinate)) cisecc.ssssces soe eet cee Pycnactis tenuiseptatus 

. Cardinal fossula present, at least in ephebic stage .................cc0000 26 
. Cardinal fossula reaches entirely to corallite axis (Fossula 

usually straight-sided, narrowing axially; septa com- 
monly earimate)iysc.c...cs ee ee Rhegmaphyllum daytonensis 

. Cardinal fossula blocked from corallite axis by juncture of 
bounding septa, and possibly tabulae, so that its axial 
end is commonly rounded (Septa non-carinate; in ephebic 
stage septa always affected by counter-clockwise axial 
WHOL)! (SERRE BIR soscadecensiscustsucasbe suusvansudseisare. tose moe ee 27 

Stereome fills septocoels on cardinal side in neanic stage 
after those on counter side have becOME OPeN ................cceeseeeeseeeees 

Dinophyllum semiiunum 
. Septocoels either uniformly filled or vacant in neanic stage ........ 28 
Corallite trochoid (Septa below calice floor thick, equal to 

or greater than width of septocoels throughout onto- 
SONY) ME Aaa SUE Eerste cceutten tet ecrcecateeeeeoties Dinophyllum_ stokesi 

. Corallite ceratoid to conical (Septa narrower than septo- 
coels throughout ontogeny) ...........ccceeeee Dinophyllum hoskinsoni 

TABULATA 

, COrallum ‘Catenthornia ee ec ecccc cto ones cosesessstsund seeesceemeee Soe eee 2 
‘sCorallun?’ not/cateniforni ene ee eee 6 
. Ranks long, often with 10 or more corallites, seldom 

closing to form lacunae (Ranks not closely packed to- 
fee} ae) i) | eee eae ae RE end er Ce ee eee Sam Halysites(?) meandrinus? 

, Ranks’ close to form) frequent TaCunaes <. ceccreccssecesccesesescoecueseeeeeeoeeeaee 3 
. Interstitial tubes between some or all coralliteS ..............cceeceeeseeeeees 4 
F Interstitial: tubes, aWSemt cecetes cre reece secon eer eee 5 
Spines absent or weakly developed (Corallite inside 

diameter about 1.5 x 1.0 mm) ....................... Halysites catenularius 
. Spines well developed, in 12 longitudinal rows (Corallite 

inside diameter about 1.2-1.5 ~ 0.7-1.0 mm) ........ Halysites nitidus 
. Spines well developed (Inside corallite diameters typically 
MOAN fv ssscssec estore ccsdeccseoarins Sava coeo ee ene See Catenipora gotlandica 

. Spines absent or weakly developed (Inside corallite 
Giametersel23-2! Om) eee ces eecece ee eseeseceees Catenipora favositomima 

. Corallites distinct, separate, with later contact only 
through transverse, cylindrical stolons or through ap- 
proximation. when) .corallites, DENG , occisceecsecs-stece ee eee eee 7 

. Corallites not separate, all in lateral contact throughout .............. 10 
. Corallum has two phases: proximal corallites prostrate- 

unattached; distal corallites elongate into phaceloid 
phase (Lateral contact between corallites by rare hori- 
zontal stolons and by approximation when corallites 
| OYE 010 [URRN Ss 0 et RE i eo oe cec Syringopora(?) reteformis 

. Corallum consists only of prostrate corallites, without 
distal pPWaCelOwd PMASE we. .csco.cacecacs viswsectececdactes see teaasatereae sn ee 8 

. Distal portion of corallite (beyond offset) is of greater 
diameter than proximal portion ...................00: Cladochonus sp. - 

. Corallite diameter does not expand distally ..............ccccsccssesseccesesseees 
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. Corallite diameters approximately 5 mm (wall-to-wall) 

. Corallite diameters approximately 2.5-3.0 mm (wall-to-wall) 
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. Dichotomous offsets rare or non-existent .............. Cladochonus sp. B 
. Dichotomous offsets COMMOMN ...............c000000eseee Cladochonus (?) sp. C 
. Calice apertures crescentic, oblique to corallum surface ................ 11 
. Calice apertures non-crescentic, approximately normal to 

COTAUUITINGSUTL ACES. co.cc cece se ee Ene 12 
. Corallite walls thick, apertures separated from each other 

by distance about equal to their greatest width ..................cccc000 
Alveolites labrosus 

. Corallite walls thin, apertures separated from each other 
by distance much less than their greatest width ...............ccccceseee 

Alveolites labechii 
ehabulae: intunmediDuUlifOrmM: 5...22.<.s:<cvsscovasesceoavesse Syringolites vesiculosus 
5 AMADOU) Tova, Tabi DT OYWONE LONE) Ga rsccoodcooscanoscodhcocebsoooScocnoconeonocobadoasancodacno: 13 
PECOTALMIMPEAMOSE: coc scccchccecceeeccete eee eeeeree nee Striatopora flexuosa 
Me COrallumMenOt RAM OSC\ccerscre eee eee eo cee cate a eoheees Goel hone ee ee ee 14 
Mural pores in corners of corallites (Corallite aperture 

diameters typically 1.0-1.5 mm) ................ Paleofavosites prolificus 
we Mural poresnontcorallitemwallifaCespercsssssccosccsses setececceorn eee ee 15 
Tabulae predominantly convex upward (Spines abundant, 

on upper tabular surfaces as well as walls) ........ Favosites favosus 
Suhabulaemot commonly CONVEXs UWP Ward) cccceccs-c-cecsccesesceecrsessseeceomeeteetes 16 
Corallites of greatly varying diameter, with wider ones 

scattered in matrix of narrower ones ........... Favosites discoideus 
. Corallites within a given area of relatively uniform 

COMES DO VEY ES gts tee EE ANN A PE a a Fe i PE AAT AW aa oi FB 17 
. Corallite diameters typically less than 1.0 mm, rarely 

Tare) Aba C= Wal IES NS 0 66 eee Meee or a eee ee Favosites hisingeri 
. Corallite diameters typically more than 2.0 mM ..........cecceeeeeeeeeeeeee 18 

Favosites densitabulatus 

Favosites sp. A 

HELIOLITIDA 

PAC OCNOSLEUIMEBV.ESICULOSC3 rissa scs-cecase sccdsdodsvecaesesssvs coosescansiasswaseoheescoeeneeetneoee 2 
PE COEMOSEC UME UAT iiss sceccseseeves eros oan eos nacan ce aa co ne Sao 4 
. “Septa” spinose (Corallite diameter 1.2-1.5 mm; corallites 

SpacedsOyia2 Om ra pant) eeeccceescrecenceeeeteeeerceseeeete Propora eminula 
me PLA eOnhNUOUS TIGLES, NOU SPINOSE <.. <ccackccsvescacecvesencccsacseseeanseescvaves 3 

. Corallite apertures typically separated from _ nearest 
neighbor by less than their diameter (Corallite diameter 
APPROXIMA e yale amin) poreeeeceressecsesteereseseeesccesceremeecs Propora conferta 

. Corallite apertures separated from nearest neighbor by 
distance equal to or greater than their diameter (Coral- 
lite diameter typically less than 1 mm) ................. Propora exigua 

. Corallite walls not well-defined, discontinuous ...... Palaeoporites sp. 
sa Corallitenwalls: well-defineds COMtIMUOUS) cesssccsccasc-ccceesessanesesseesssescecene 5 
. Coenosteal tubes typically of equal diameter (Corallite 

diameter approximately 1 mm; septal spines flex upward 
THRCGOS gM TY ee ba I<) Pee Se ok ee a oe Heliolites spongodes 

. Coenosteal tubes vary greatly in diameter, giving spongy 
appearance to coenosteum (Corallite diameter approxi- 
pei Aol 8 aE a ie ne en ae ee Ee Heliolites spongiosus 
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PLATES 

In the following plates, magnifications are standardized where 

possible to facilitate size comparison. Plates 1-11 show whole speci- 

mens. Plates 12-38 show sections of corals which were photographed 

by using the thin-sections as negatives in a photographic enlarger, 
and projecting the images onto photographic paper. Where necessary, 

optical filters were used to clarify the photograph. Plates 39-42 
show details of thin-sections as photographed through a light micro- 

scope under polarized light, with nicols crossed. 

Libraries are making increased use of the microfilm and micro- 

fiche processes to gain space. An unfortunate result, in addition to 

loss of original plate quality, is the loss of the proper size scale in 

plates where size is expressed as magnification (¢.g., “2”), rather 

than by a physical scale (e¢.g., a bar labelled as representing 5 mm in 
the figure). I used the first of these methods to indicate size 

of specimens in the figures. Therefore, in the event of micro-repro- 
duction of this work, please note that in the original, the word 

PLATE on each photographic plate is 8 mm long. 
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EXPLANATION OF PLATE 1 

(All figures <1) 

Figure Page 

1-7. Dinophyllum stokesi (Milne-Edwards & Haime) ............:csese000 69 
1-3. USNM 235606, from the Waco bed of Noland Member, 

Brassfield Formation, in southwest corner of Panola, 
Kentucky Quadrangle, 12,750’ north and 4450’ east of 
southwest corner of quadrangle: 1, lateral view; 2, 
calice view; 3, view of concave side of specimen 
(counter side). 

4-7. UCGM 41959, from Noland Member, Brassfield 
Formation at locality 46 (College Hill, Kentucky): 4-6, 
lateral views; 7, calice view. 

8-11. Dinophyllum semilunum Sp. NOV. .0............cccceseecseetceeeseneceeeeeeeeees 76 
8,9. UCGM 41983, from locality 7a near Fairborn, Ohio. 

Specimen found in place in middle of the clay-coral bed 
described under “Brassfield Lithosome”. Two lateral 
views of a single specimen. 

10,11. UCGM 41924, Holotype, from locality 7a near Fair- 
born, Chio. Found loose on east side of quarry, probably 
from same clay-coral bed as specimen in figs. 8, 9. 10, 
calice view; 11, lateral view. 
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EXPLANATION OF PLATE 2 

(Figures X1 unless otherwise indicated ) 

Figure 

1-4. Dinophyllum hoskinsoni (Foerste) ........cc.ccccccccsccsessccesssceescees 
1,2. Type specimens from near New Carlisle, Ohio, prob- 

ably Brassfield Fm. 
1. USNM_ 84783, Paralectotype, the original of 

Foerste’s pl. 9, fig. 1: lateral view. 
2. USNM 84783, Lectotype, the original of Foerste’s 

pl. 9, fig. 2: lateral view. 
3,4. UCGM 41960, Specimen from locality 46, type Noland 

Member, Brassfield Formation near College Hill, Ken- 
tucky: 3, calice view; 4. lateral view. (Both 3 and 4 
shown slightly greater than natural size.) 

5,10,11. Dalmanophyllum(?) obliquior (Foerste) ...........ccccccccsccscecsceeee 
USNM 84794, Holotype, original of Foerste’s fig. 14, from 
the Brassfield Formation at Hanover, Indiana: 5, 11, two 
lateral views; 10, same view as 11, but magnified x2. 

6-9, 12-17, 
20-23. Dalmanophyllum linguliferum (Foerste) ..........ccccccccsssecccceeeee 

6-9, 12-14. Type specimens from the Waco Bed, Noland 
Mbr., Brassfield Fm., north of Irvine, Ky. 
(equivalent to loc. 53-53a). 
6,7, 12-14. USNM 87175, Lectotype, original of 

Foerste’s pl. 5, fig. 2C: 6, lateral 
view (X2); 7, calice view (x2); 
12, calice view; 13, 14, two lateral 
views. 

8,9. USNM 87175, Paralectotype, orig- 
inal of Foerste’s pl. 5, fig. 2E, F: 8, 
lateral view; 9, calice view. 

15-17, 20-23. Specimens from top of Noland Mbr., Brassfield 
Fm., loc. 1, near Panola, Ky. 

15-17. UCGM 41952: 15, calice view, 
magnified 2; 16, calice view, 
natural size; 17, lateral view. 

20-23. UCGM 41935: 20, calice view; 21- 
23, three different lateral views. 

18,19, 24. Dalmanophyllum sp. aff. D. minimum (Ryder) ..........ccc00006. 
UCGM 41955, Specimen from lag-2 of the Hogklint, near 
Visby, Gotland: 18, calice view, 1.5; 19, view of convex 
side, 1.1; 24, lateral view, 1.0. Note basal attachment 
scar. 

25-28. Rhegmaphyllum daytonensis (Foerste) ..........ccccceccccsecseceeeees 
Type specimens of Cyathophyllum celator daytonensis 
Foerste from the Brassfield Fm. at Dayton, Ohio. 

25. USNM 93518, Paralectotype: lateral view. 
27. USNM 84796, Lectotype, original of Foerste’s (1893) 

pl. 34, fig. 10, and (1890) pl. 9, fig. 10: lateral view. 
26,28. USNM 84796, Two paralectotypes: lateral views. 

29-36. Streptelasma scoleciforme SP. MOV. .....cccccccccccsesseccescesesceseeseeee 
All specimens from top of Noland Mbr., Brassfield Fm., loc. 
1, near Panola, Ky. 
29-31. USGM 41942, Holotype: 29, lateral view; 30, basal 

view; 31, calice view. 
32-34. UCGM 41981, Three small specimens. 
35,36. Two lateral views of another specimen (specimen 

lost, no catalogue number). 
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Figure 

1-17. Rhegmaphyllum daytonensis (Foerste) 
1-5. 

12-14. 

15-17. 

18-20. Schlotheimophyllum benedicti (Greene) 

BuLLeTIN 305 

EXPLANATION OF PLATE 3 

(Figures <1 unless otherwise indicated) 

USNM_ 87178, Lectotype of Zaphrenthis charaxata 
Foerste, from Waco bed in top of Noland Member, 
Brassfield Formation north of Irvine, Kentucky (equiva- 
lent of locality 53-53a), original of Foerste’s figure 4C: 
1, 3, calice views; 2, 4, 5, lateral views. (1 and 2 are 
magnified X2.5 and X2.0 respectively). 
USNM 87178, Paralectotype of Zaphrenthis charaxata, 
locality and horizon as above: 6, basal view; 7, 8, 
lateral views. (8 is magnified 2.3). 
UCGM 41984, Specimen from locality 37, Brassfield 
Formation at Sharpsville in Highland County, Ohio: 
9, calice view; 10, lateral view. 
UCGM 41968, Specimen from lower (dolomitic) Brass- 
field Formation at locality 7a, in quarry floor near Fair- 
born, Ohio: lateral view. Note surface expression of the 
carinae, and compare with figs. 2, 8 and 14 (this plate). 
UCGM 41938, Specimen from locality 11, near West 
Union, Ohio: 12, calice view; 13, lateral view; 14, 
oblique calice view. Note carinae on septa. (Fig. 14 
magnified X2.5). 
UCGM 41939, Specimen from locality 11, near West 
Union, Ohio: 15, calice view; 16-17, two lateral views. 
Note counter-clockwise axial whorl, also seen in fig. 1 of 
this plate (Fig. 15 is magnified X1.3). 

UCGM 41700, Specimen from locality 15, near West 
Milton, Ohio, from clay pocket in top of the Brassfield 
Formation: 18, calice view; 19, lateral view; 20, basal 
view. 

Pee e ee eee reer ees ee nee eseeseseeeseeeeesee 

Peewee eee e eno eeeeeeee esses esses eees 
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EXPLANATION OF PLATE 4 

(All figures <1) 

Figure Page 
1-4, Schlotheimophyllum benedicti (Greene) .........ccccscccessssesecsesoseces 115 

3-7. Schlotheimophyllum ipomaea (Davis) 120 POR O Rea ere eseree eee eseeeeeseeeeeseees 

8,9. Paliphyllum suecicum Neuman brassfieldense, subsp. nov. .... 137 
UCGM 41970, Holotype of the subspecies from locality 7a near 
Fairborn, Ohio, probably from the clay-coral bed described in 
section on “Brassfield Lithosome”. Note basal talon in fig. 8, 
and medial lamella in fig. 9. See thin-sections, Pl. 19, fig. 1, 4 
5. 

b) 
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1. Schlotheimophyllum patellatum (Schlotheim) 

2-5. Protocyathactis cf. P. cybaeus Ivanovskiy 
2-4. 

6,7. Cyathactis typus Soshkina 

8-11. Cyathactis sedentarius (Foerste) 
8, 10. 

12-15. Tryplasma cylindrica (Wedekind) 
12,13. 

14, 15. 

BuLtetin 305 

EXPLANATION OF PLATE 5 

(Figures X1 unless otherwise indicated ) 

UCGM 41971, Specimen from talus block of Brassfield 
Formation at locality 7a, near Fairborn, Ohio. 

UCGM 41956, Specimen from locality 46, Noland Mem- 
ber, Brassfield Formation near College Hill, Kentucky: 
2, lateral view; 3, lateral view 90° from fig. 2; 4, 
calice view. 
Another specimen, UCGM 41985, from same locality 
and horizon, shown in lateral view. 

UCGM 41943, Specimen from locality 1, in top layer 
of the Noland Member, Brassfield Formation near 
Panola, Kentucky: 6, lateral view; 7, calice view. 

UCGM 87177, Paralectotype of Cyathophyllum seden- 
tarium Foerste from the Brassfield Formation north of 
Irvine, Kentucky (equivalent of locality 53-53a): 8, 
calice view; 10, lateral view. This is one of several 
specimens comprising this catalogue number. 
USNM 87177, Lectotype of Cyathophyllum sedentarium 
Foerste, the original of Foerste’s plate 6, fig. 3B, from 
same locality and horizon as previous specimen: shown 
in two lateral views, front and back. This is one of 
several specimens under this catalogue number. 

UCGM 41937, Specimen from locality 1, at top of 
Noland Member, Brasstield Formation near Panola, 
Kentucky. Two views of single specimen (fig. 13 mag- 
nified approximately x4). Note the two orders of 
acanthine septa, and the irregular orientation of the 
spines, in contrast with those of T. radicula (q.v.). 
UCGM 41948, Specimen from same locality and horizon 
as previous specimen: 14, lateral view; 15, enlarged 
view of calice floor, magnified approximately 4, 
showing its covering of spines. Compare with T. radi- 
cula, Pl. 6, fig. 2, 3, which lacks spines on its tabular 
surfaces. 

HOR Reem eee eee eee eee eee eeeeeeeee 

ORR RRR eee eee eee EERE TEES EE EEE SEE SEE EEEESEEEEEEEEEEEEEEES 

CORR R eee e eee eee EEE eH EEE eEeH EE EEE EEE EEE EEE Eee eee 

Bee eee eee eee e ee ee ene cesses eee ese eee eeeeeseeees 
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EXPLANATION OF PLATE 6 

(Figures <1 unless otherwise indicated ) 

Figure Page 

1-4. Tryplasma radicula (ROMINEL) ...............cceeccsssseeesseeeeeseees 162 
1. UCGM 41978, Slab of dolomite representative of 

top of Noland Member, Brassfield Formation at 
locality 1, near Panola, Kentucky. Two corallites 
of this species are on the right side of the slab. 

2-4. UCGM 41951, Specimen from same locality and 
horizon as above: 2, calice view, magnified X2; 
3, internal lateral view of corallite wall, magni- 
fied approximately 4, showing nature of acan- 
thine septa (with more uniformly-oriented spines 
than T. cylindrica, Pl. 5, fig. 13); 4, lateral view 
of specimen. Note absence of spines from tabular 
surfaces. (Compare with PI. 5, fig. 15.) 

Howe TIYPIASITNIA ASD, serosa seesc steerer eoresneeeea ae cceean ec mens ceshal tease einen 172 
UCGM 41987, Specimen from locality 46, in the 
Noland Member of the Brassfield Formation near 
College Hill, Kentucky: a budding specimen. 

6-12, 14,15. Calostylis spongiosa FOerste .............ccccccccsssscceceessesseceseeeesees 175 
6-9. UCGM 41954, Corallite from locality 1, top of 

Noland Member, Brassfield Formation near 
Panola, Kentucky. 6, 7, calice views (fig. 6 magni- 
fied <2); 8, 9, lateral views at 90° to each other. 
Note clearly-defined top of theca, absence of theca 
from distalmost portion of corallite, and distinct 
cardinal fossula. Note also nodular nature of septa 
(due to synapticulae) and spongy axial structure. 

10. UCGM 41988, Specimen from Noland Member, 
Brassfield Formation, at locality 46, near College 
Hill, Kentucky. Note the more cylindrical form 
than in the previous specimen. 

11,12. UCGM 41980, Specimen from locality 1, same hori- 
zon and locality as fig. 6-9: 11, lateral-oblique 
view showing basal attachment scar; 12, calice 
view, magnified approximately X2, showing 
cardinal fossula. 

14,15. UCGM 41977, Specimen from locality 1, same hori- 
zon and locality as the previous specimen: small, 
presumably young specimen; 14, lateral view; 15, 
calice view. 

1}, 1G} ale calostyils lindstroemi Nicholson & Etheridge .................. 180 
UCGM 41986, Specimen from Waco bed of Noland 
Member, Brassfield Formation at locality 53, near 
Irvine, Kentucky: small specimen growing on worn 
fragment of Schizophaulactis densiseptatus. 

16,17. UCGM 41979, Specimen from locality 1, in top of 
Noland Member, Brassfield Formation, near 
Panola, Kentucky: 16, lateral view of typically 
scolecoid corallite: 17, lateral view of proximal 
portion of corallite, magnified approximately x2, 
to show the virtual absence of a theca (typical of 
this species), resulting in exposure of the spongy 
synapticular structure of the interior; note also 
presence of basal talon. 
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EXPLANATION OF PLATE 7 

(Figures X1 unless otherwise indicated ) 

Figure Page 

1. Strombodes socialis (SOSHKiNa) 00.0... ee eeeeceeseeeeceeceeeceeeseeeneeesees 
UCGM 41921, Specimen from the Brassfield Formation at 
locality 7, near Fairborn, Ohio. Note the small tabulate 
colony growing on the corallite in the middle upper portion 
of the figure. 

2,3. Arachnophyllum mamillare (Owen) ................cccccccccceceesssesececeeesees 
2. USNM 113639, Holotype of A. mamillare-distans Foerste, 

the original of Foerste’s pl. 3, fig. 2A, from the Brassfield 
Formation at Panola, Kentucky (locality 1): view of upper 
surface of corallum. 

3. UCGM 41989, Specimen from locality 12, near Jacksonville, 
Adams County, Ohio: upper surface of specimen found 
loose on ledge high in the Brassfield Formation, the speci- 
men possibly coming from the Brassfield, or perhaps from 
the overlying Dayton Formation. It is believed to be A. 
mame eng ey am eees (Rominger), a subspecies of 4. mamil- 
are. 

4,5. Pycnactis tenuiseptatus SP. NOV. ............cccsssccceesseeceesseeeeeeseeeeees 
UCGM 41963, Holotype from the Brassfield Formation at 
locality 48, near Owingsville, Kentucky: 4, view of concave 
side; 5, lateral view, 90° from fig. 4. 

6,7. Schizophaulactis densiseptatus (FOeLSte) .0...........cccecceececeesseseeeeee 
UCGM 41996, Specimen from top of Noland Member, 
Brassfield Formation at locality 1, near Panola, Kentucky: 
6, lateral view of convex side; 7, lateral view, 90° from 
fig. 6. This is a rather stout corallite for this species. 

8. Petrozium pelagicum (Billings) .....0.........ccccccsccceescccessssccsccsseecseees 
UCGM 41990, Corallum from the Brassfield Formation at 
locality 7, near Fairborn, Ohio. (Reduced to X0.6) 

210 
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BRASSFIELD CorALs: LAUB 

EXPLANATION OF PLATE 8 

(Figures <1 unless otherwise indicated ) 

1-3. Schizophaulactis densiseptatus (FOeLSte) .............c ce sesseceeeeneeeeeees 
1, 2. UCGM 41982, Specimen from locality 1, near Panola, 

Kentucky, in the top of the Noland Member, Brassfield 
Formation: 1, calice view; 2, oblique lateral view. Note 
pairing of septa and distinct cardinal fossula. This speci- 
men displays a sharp expansion in diameter to a degree 
seldom encountered in this species. 
UCGM 41944, Neotype, from same locality and horizon as 
previous specimen. Note canine tooth shape. 

46,9. Favosites favosus (GOIdfUSS) ..............cccssscccssssscccsscrcsccssecessssesesseces 
Holotype of Calamopora favosa Goldfuss, from the 
Silurian of Drummond Island, Lake Huron. Specimen, ap- 
parently lacking catalogue number, is from collection of 
Geological and Paleontological Institution of Bonn, West 
Germany, and is the original of Goldfuss’ pl. 26, fig. 2: 
4, basal view; 5, top view; 6, side view (note upward 
convexity of tabulae); 9, view of portion of lower sur- 
face, magnified 2.5, showing common axial depressions 
and marginal fossulae in the tabulae (portion seen in up- 
per left corner of fig. 4). 

7. Favosites discoideus (ROEMET) oo... ccceccccesesesssesssesssecsssenseeees 
UCGM 41922, Specimen found loose at locality 7a, near 
Fairborn, Ohio, possibly from the clay-coral bed described 
in “Brassfield Lithosome’’ section: Top view of cut 
corallum. 

8. Favosites hisingeri Milne-Edwards & Haime ...................:cc0000008 
USNM 87171, Holotype of Favosites hisingert-aplata 
Foerste, original of Foerste’s pl. 2, fig. 2 and pl. 4, fig. 
5, from the Waco bed, Noland Member, Brassfield 
Formation near Irvine, Kentucky (equivalent of locality 
53-53a): top view of corallum. 
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657. 

1 ea be 

BuLteTin 305 

EXPLANATION OF PLATE 9 

(Figures X1 unless otherwise indicated ) 

Paleofavosites prolificus (Billings) .0............ccccssscccesseeceeeeseeeeeeeees 
UCGM 41926, Specimen from locality 7a, near Fairborn, Ohio, 
collected just below the clay-coral bed in the Brassfield Forma- 
tion (see ‘‘Brassfield Lithosome” section) : 1, 4, side view of one 
piece of the corallum (fig. 1 magnified <2, showing fine spines 
on corallite walls); 2, top view of another fragment of coral- 
lum, magnified approximately 1.5 (note spines); 3, basal 
view of same fragment as fig. 2, magnified X2 (note axial de- 
pressions in tabulae; compare with Pl. 8, fig. 4, 9); 5, view 
of top of same specimen, natural size. 

Favosites densitabulatus Sp. MOV. ...........cccccssescsccccecessesecseecceeceeeees 
UCGM 41991, Specimen from locality 46, Noland Member, 
Brassfield Formation near College Hill, Kentucky: 6, side view 
of corallites; 7, top view. 

Catenipora gotlandica (Yabe) ............cceccescccsccccessescessecccceceeesereeeens 
UCGM 41973, Specimen from locality 7a, Brassfield Formation 
near Fairborn, Ohio, found in clay-coral layer (see explanation 
for fig. 1-5): view of upper surface of corallum. 

E€ladochonus (7) Spi C séscccescdecdeccestcactecestoeenectescreneee ee eee 
UCGM 41693, Specimen from locality 15, Brassfield Formation 
near West Milton, Ohio. Specimen was found loose, but prob- 
ably comes from a clay pocket near top of this unit. 

Cladochonus’ sp. Boer... ar seeaetascseceeereee a leer epee ere ee 
UCGM 41859, Specimen from locality 13, Brassfield Formation 
at Todd Fork Creek near Wilmington, Ohio: Five or six coral- 
lites in uniserial arrangement (fig. 12 enlarged X2). 

252 
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2-4. 

6.7; 

3, 9. 

BRASSFIELD Corats: LAuUB 

EXPLANATION OF PLATE 10 

(Figures X1 unless otherwise indicated ) 

Gladochonus/Sp.y2A. cc. sscscesesee ecto eee aa bose cae ayes Saeco oe ota teas Shanasons 
UCGM 41987, Specimen from locality 46, Noland Mem- 
ber, Brassfield Formation near College Hill, Kentucky: 
Note dichotomous offsets. Specimen magnified 2.2. 

Syringopora (?) reteformis Billings ................ccccccsssscscceeessssesesenees 
2. UCGM 41993, Specimen from locality 7a, Brassfield 

Formation near Fairborn, Ohio, in loose block from above 
the clay-coral bed described under “Brassfield Litho- 
some’: view of top of corallum. 

3,4. Lectotype, GSC 2617, from Owen Sound, Ontario, show- 
ing top and lateral views respectively. 

Syringolites vesicUlOSUS SP. NOV. ..........ccccscccccecessssececceesssecseeeeesens 
USNM 84893, Holotype, original of Foerste (1906), pl. 
2, fig. 3; pl. 4, fig. 2, where it was identified as S. 
huronensis Hinde, from the Waco bed, Noland Member, 
Brassfield Formation near Clay City, Kentucky: top view 
of corallum. 

Heliolites spongodes Lindstrom .................cccccessssssccsssssesssssssseessnes 
UCGM 41992, Specimen from locality 46, Noland Mem- 
ber, Brassfield Formation near College Hill, Kentucky: 
6, top surface of corallum; 7, same view, magnified 2.5, 
showing area where weathering has revealed the skeletal 
structure. 

Alveolites labrosus (Milne-Edwards & Haime) ......................000 
UCGM 41950, Specimen from locality 1, top of Noland 
Member, Brassfield Formation near Panola, Kentucky: 
8, top of corallum; 9, same view, magnified 2.6. 
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EXPLANATION OF PLATE 11 

(Figures <1 unless otherwise indicated ) 

Figure 

1,2. Syringopora (?) reteformis Billings 2.0.0.0... ccecsccessseceesseeeees 
UCGM 41813, Specimen from locality 11, Brassfield Forma- 
tion near West Union, Ohio: 1, lateral view of corallum; 
2, lateral view in detail, magnified <2, showing a stolon 
joining two corallites on the righthand side of figure. 

3, 4. gas Fléxuosa: aly 3.26 ioc. cn8e lo ocisancccosdesenceeeee tee 
UCGM 41962, Specimen from locality 37, Brassfield Forma- 
tion near Sharpsville, Ohio: lateral view of fragment of 
corallum. 

4. UCGM 41994, Specimen from locality 55, near Ludlow 
Falls, Ohio, in clay pocket at top of the Brassfield: lateral 
view of fragment of corallum, magnified 2.25. 

5,6. Heliolites spongiosus Foerste ..............ccccccccccccesseceseeesceeseessceceseeaee 
USNM 84892, Holotype, original of Foerste (1906), pl. 3, 
fig. 3; pl. 4, fig. 6; pl. 5, fig. 5, from Waco bed, Noland 
Member of Brassfield Formation near Irvine, Kentucky 
(equivalent of locality 53-53a): 5, top view of corallum; 6, 
detail of upper surface of corallum, magnified «3. Note 
inequality of diameter of the coenosteal tubes. 
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Figure 

BRASSFIELD CorRALs: LAUB 

EXPLANATION OF PLATE 12 

(All figures <3.5) 

403 

Page 

1-8. Streptelasma scoleciforme SP. NOV. ..........:::ccccccsssssccceeessessaseeseseens 
1-4. 

5-8. 

UCGM 41942, Holotype, from locality 1, top of Noland 
Member, Brassfield Formation near Panola, Kentucky: 1, 
transverse section; 2, tranverse section from more proxi- 
mal part of corallite. Both 1 and 2 are mounted right- 
side-up, with some radial orientation. 3, 4, longitudinal 
sections of same specimen, from both sides of the plane-of- 
section. 
UCGM 41953, Paratype, from same locality and horizon 
as previous specimen: four transverse sections, progres- 
sively lower in the corallite and roughly equidistant. All 
mounted right-side-up, with same radial orientation. 

9,10. Dinophyllum hoskinsoni (Foerste) ............c.:ccccsssccessssccesseeeeesseeeees 
USNM 84783, Lectotype of Streptelasma hoskinsoni 
Foerste, original of Foerste’s fig. 2, from near New Car- 
lisle, Ohio, probably in the Brassfield Formation: 9, longi- 
tudinal section; 10, transverse section from immediately 
below the calice floor. Whole specimen shown on PI. 2, 
fig. 2. 

11,12. Dinophyllum stokesi (Milne-Edwards & Haime) .......... ee 
11. 

12. 

USNM 257443, Specimen from U.S. Geol. Surv. loc. 
7450, from the Waco bed, Noland Member, Brassfield 
Formation, 16,150 feet south and 17,250 feet west of north- 
east corner of Palmer Quadrangle, Estill County, Ken- 
tucky: transverse section taken just below calice floor; 
convex side of corallite is toward top of plate. 
UCGM 41959, Specimen from locality 46, Noland Member, 
Brassfield Formation near College Hill, Kentucky: longi- 
tudinal section of distal portion of corallite, with approxi- 
mation of proximal portion dashed in to clarify the view. 
Transverse sections of this specimen are shown on PI. 13, 
figs. 1-3, and the whole specimen is shown on PI. 1, figs. 
12-15. Note convexity of tabulae. 
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1-3. 

BuLLeTIN 305 

EXPLANATION OF PLATE 13 

(All figures 3.5) 

Dinophyllum stokesi (Milne-Edwards & Haime) ..............cceee 
UCGM 41959, Transverse sections of specimen shown on PI. 
1, fig. 12-15 (longitudinal section shown on Pl. 12, fig. 12). 
From fig. 1 to fig. 3, the sections are progressively lower in the 
corallite, and all are proximal to the portion shown in longi- 
tudinal section on the previous plate. All three sections are 
mounted right-side-up, with the convex side of the corallite 
toward the top of the plate. 

4-6. Dinophyllum hoskinsoni (Foerste) ..........cccceecsseeesesseeeeeeeeeceeeneee 
UCGM 41960, Specimen from locality 46, Noland Member, 
Brassfield Formation near College Hill, Kentucky: 4, longi- 
tudinal section (note symmetry of tabulae, and compare with 
lectotype on Pl. 12, fig. 9); 5, 6, transverse sections of same 
specimen, fig. 5 from just below calice floor, top of longitudinal 
section, fig. 4, and fig. 6 from bottom cut surface of this 
longitudinal section. Both transverse sections are mounted right- 
side-up, with same radial orientation. Entire specimen shown on 
Pin 2 figs 3) 4: 

7. Dinophyllum semilunum Sp. MOV. ..............::cccccceessessceccecceeeeeerecees 
UCGM 41975, from locality 7a, Brassfield Formation near 
Fairborn, Ohio: longitudinal section (note conical convexity of 
the tabulae). 
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BRASSFIELD CoraLs: LAUB 405 

EXPLANATION OF PLATE 14 

(All figures 3.5) 

Figure Page 

1-7. Dinophyllum semilumum Sp. MOV. ..............:.:cccccsesssceceesessseeeeeeeees 76 
UCGM 41924, Holotype, from locality 7a, Brassfield Forma- 
tion near Fairborn, Ohio: series of transverse sections from 
single corallite, fig. 1 from immediately below calice floor, and 
the rest, from 2 to 7, progressively lower in the corallite. All 
mounted right-side-up, and with same radial orientation. Note 
that stereome remains in the septocoels of the cardinal side of 
the corallite longer than in the other areas. Note also the distinct 
counter-clockwise axial whorl. The holes in fig. 7 were probably 
produced by a boring organism. Whole specimen shown on PI. 1, 
fig. 10, 11. 



Figure 

Bu.teTin 305 

EXPLANATION OF PLATE 15 

(All figures 3.5) 

1,2. Dalmanophyllum(?) obliquior (Foerste) ..............ccccccccccseeesecceeeeee 
USNM_ 84794, Holotype of Streptelasma obliquior 
Foerste, the original of Foerste’s fig. 14, from the 
Brassfield Formation at Hanover, Indiana: 1, trans- 
verse section from immediately below calice floor; 2, a 
second transverse section from lower in the corallite 
than fig. 1. These two sections do not necessarily have 
the same radial orientation. 

3-12. Dalmanophyllum linguliferum (Foerste) ...............cccesccceceeeeeeees 
3, 4. 

5-8. 

USNM 87175, Paratype of Lindstroemia lingulifera 
Foerste, the original of Foerste’s pl. 5, fig. 2E, F, from 
the Noland Member, Brassfield Formation near gas 
Kentucky (equivalent of locality 53-53a): 3, longi- 
tudinal section; 4, transverse section from just below 
calice floor. 
Series of transverse sections from specimen shown on 
Pl. 2, fig. 20-23, all mounted right-side-up, with same 
radial orientation. From fig. 5 to fig. 8 the sections are 
progressively lower in the corallite. 
Longitudinal and transverse sections (respectively), the 
latter from immediately below the calice floor, from the 
specimen shown on PI. 2, fig. 15-17. 
Transverse and longitudinal sections (respectively) of 
UCGM 41946, specimen from locality 1, same locality 
and horizon as the previous specimen. In both these 
specimens, the convex side of the corallite in transverse 
section is toward the top of the plate. 

13,14. Dalmanophyllum sp. aff. D. minimum (Ryder) ...................:0008 
UCGM 41955, Specimen from the Hogklint beds of Got- 
land: 13, transverse section from just below calice floor, 
with convex side of corallite toward top of plate; 14, 
longitudinal section. Whole specimen shown on PI. 2, 
fig. 18, 19, 24. 

15-19. Rhegmaphyllum daytonensis (Foerste) ..............:cccccsssssccecsseseeseees 
15, 16. 

17-19. 

USNM_ 87178, Paratype of Zaphrenthis charaxata 
Foerste, which is shown on PI. 3, fig. 6-8; 15, trans- 
verse section from just below calice floor; 16, trans- 
verse section from a lower level. In both sections, the 
cardinal side is toward the top of the plate. 
UCGM 41938, Specimen from Brassfield Formation at 
locality 11, near West Union, Ohio: 17, transverse 
section; 18, transverse section higher in corallite, just 
below calice floor (both transverse sections are mounted 
right-side-up, with convex (cardinal) side of corallite 
toward top of plate) ; 19, longitudinal section (fig. 17 is 
from gap in this section, fig. 18 is from top of this sec- 
tion). The whole specimen is shown on PI. 3, fig. 12-14. 
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Figure 

BRASSFIELD CorRALs: LAUB 

EXPLANATION OF PLATE 16 

(All figures 3.5) 

1-12. Rhegmaphyllum daytonensis (Foerste) .............:::cccccssssereecesseeseees 
12: 

12. 

USNM 84796, Holotype of Cyathophyllum celator day- 
tonensis Foerste from the Brassfield Formation at Dayton, 
Ohio: 1, transverse section from just below calice floor; 
2, longitudinal section. These sections are from specimen 
shown on PI. 2, fig. 27. Note the carinae on the septa, 
visible in both sections. 
UCGM 41964, Specimen from locality 50, Brassfield 
Formation near Colfax, Kentucky: series of nine trans- 
verse sections from a single corallite, progressively lower 
in the corallite, fig. 3 coming from just below calice 
floor. All sections mounted right-side-up, with same 
radial orientation. 
UCGM 41939, Specimen from Brassfield Formation at 
locality 11, near West Union, Ohio: transverse section 
from just below calice floor. Entire specimen shown on 
Pl. 3, fig. 15-17. 
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1-5. 

BuLLeTIN 305 

EXPLANATION OF PLATE 17 

(All figures 3.5) 

Schlotheimophyllum benedicti (Greene) ................ccccceseeeeeeeeeeens 
1; 2. 

3-5: 

UCGM 41700, Specimen from the Brassfield Formation 
at locality 15, near West Milton, Ohio: 1, longitudinal 
section; 2, transverse section. The dark segment of the 
transverse section (toward the top of the plate) is the 
rejuvenescent side of the specimen, where the septocoels 
are filled with calcite spar (corresponding to the left side 
of the lower surface of fig. 1). The remaining 60% of 
the calice cross-section, which is of a lighter shade, is 
filled with sediment, and represents the right side of the 
lower surface of fig. 1. Whole specimen shown on PI. 3, 
fig. 18-20. 
AMNH 23505, Lectotype of Ptychophyllum benedicti 
Greene, the original of Greene’s fig. 5, from the Louis- 
ville Limestone near Louisville, Kentucky: 3, 5, trans- 
verse sections, respectively lower and higher in the coral- 
lite, mounted right-side-up, but with their mutual radial 
orientations uncertain; 4, longitudinal section. Entire 
specimen shown on PI. 4, fig. 1-4. 
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EXPLANATION OF PLATE 18 

(All figures <3.5) 
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Page 

1-3. Paliphyllum primarium Soshkina ......c.cc.ccccccccscssccscssecscoscoseecescesn. 124 

men shown on PI. 5, fig. 2-4. 
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Figure 

1-3. 

BuLteTin 305 

EXPLANATION OF PLATE 19 

(All figures 3.5) 

Page 

Paliphyllum suecicum Neuman brassfieldense, subsp. nov. .... 137 
UCGM 41970, Holotype of the subspecies from locality 7a, the 
Brassfield Formation near Fairborn, Ohio, found loose, but 
probably comes from clay-coral bed described under “Brass- 
field Lithosome’”’: 1, 2, transverse sections, respectively higher 
and lower in the corallite, both mounted right-side-up and with 
same radial orientation. Note pali in axis of both sections, 
and contratingent septa. 3, longitudinal section. Fig. 1 comes 
from upper surface of this longitudinal section, fig. 2 comes 
from its lower surface. Entire specimen shown on PI. 4, fig. 8, 9. 
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BRASSFIELD Corats: LAUB 

EXPLANATION OF PLATE 20 

(All figures <3.5) 

411 

Figure Page 

1,2. Schlotheimophyllum patellatum (Schlotheim) ..................00 110 
UCGM 41971, Specimen from Brassfield Formation at locality 
7a, near Fairborn, Ohio, found loose above the hematitic horizon 
of this unit: 1, vertical section through axial area (to right) 
and one side of calicular platform (to left). Note ropy, braided 
appearance of axial structure. 2, vertical section of same speci- 
men, crossing several septa. Entire specimen shown on PI. 5, 
ficw 

3-5. Paliphyllum regulare Sp. MOV. .......cc...ccescccseesecccecssccscessssccsesecesseees 133 
UCGM 41969, Specimen from locality 7a, Brassfield Forma- 
tion near Fairborn, Ohio, in place in the clay-coral bed described 
in “Brassfield Lithosome” section: 3, longitudinal section of 
entire corallite; 4, 5, transverse sections, their mutual orienta- 
tions uncertain. Fig. 4 is from upper gap in fig. 3. Fig. 5 is from 
lower gap in fig. 3. 
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(All figures 3.5) 
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1-3. Cyathactis sedentarius (FOerste) ..............cccccceeeesseesseececcseeeeeeeeeeees 147 
USNM 87177, Paralectotype of Cyathophyllum sedentarium 
Foerste from the Noland Member, Brassfield Formation near 
Irvine, Kentucky (equivalent of locality 53-53a). This is one of 
several specimens included with the holotype under this cata- 
logue number: 1, 2, transverse sections, respectively higher and 
lower in the corallite; 3, longitudinal section. Fig. 1 is from 
top edge of longitudinal section, fig. 2 is from bottom edge. 
Entire specimen shown on PI. 5, fig. 8, 10. 

4,5. Tryplasma cylindrica (Wedekind) .0...........ccceccceeecceesseeceessteceeeeees 168 
UCGM 41947, Specimen from locality 1, top of Noland Member, 
Brassfield Formation, near Panola, Kentucky: 4, longitudinal 
section; 5, portion of a transverse section. 

657. iiryplasma’ radiculay(Rominger)) ccc. eee 162 
UCGM 41951, Specimen from same locality and horizon as 
previous specimen: 6, transverse section; 7, longitudinal section, 
showing basal attachment structure. Entire specimen shown on 
Pl. 6, fig. 2-4. 
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Figure 

BRASSFIELD CoraLs: LAUB 

EXPLANATION OF PLATE 22 

(All figures 3.5) 

1-7. Calostylis lindstroemi Nicholson & Etheridge ............0.....00 
iL. 

3-7. 

UCGM 41941, Specimen from locality 1, top of Noland 
Member, Brassfield Formation near Panola, Kentucky: 1, 
longitudinal section; 2, transverse section. 
UCGM 41995, Specimen from same locality and horizon 
as the above specimen: five of seven transverse sections 
from approximately equal intervals along a corallite 
which was about 3.8 cm long. The sections are from pro- 
gressively lower levels in the corallite (fig. 3 being the 
highest), and the second and third lowest sections (which 
would be between figs. 7 and 6) are missing. All sections 
mounted right-side-up, with same radial orientation. 

8-10. Calostylis spongiosa FOerste ...................c.cssssssseessssssececssecsessesseesens 
UCGM 41954, Specimen from same locality and horizon as 
figs. 1-7 of this plate: 8, 9, transverse sections, respectively 
higher and lower in the corallite; 10, longitudinal sec- 
tion, with convex side of corallite to the left. Fig. 8 is from 
the top edge of fig. 10 (here shown sloping down) and 
fig. 9 is from the bottom edge. Both transverse sections 
are mounted right-side-up, with same radial orientation, 
with the convex side of the corallite toward the top of the 
plate. Note cardinal fossula (fig. 8, above axial region). 

11-14. Petrozium pelagicum (Billings) ..............ccccecsccsesssssecesessseessesseees 
UCGM 41763, Specimen from locality 15, Brassfield 
Formation near West Milton, Ohio, im place in a clay 
pocket just below the upper contact (top) of the Brass- 
field: 11-13, three transverse sections through a single 
corallite, progressively lower in the corallite, with mutual 
orientations uncertain; 14, longitudinal section from same 
corallite. 
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Figure 

BuLLETIN 305 

EXPLANATION OF PLATE 23 

(All figures 3.5) 

1-4. Strombodes socialis (SosShkima) .........2.........200-cccccccccsococcocsececcceveee 185 
1, 2. 

3,4. 

UCGM 41921, Specimen from Brassfield Formation at 
locality 7, near Fairborn, Ohio, in place near top of unit: 
if longitudinal section; 2, transverse section, mounted 
right-side-up, from upper edge of fig. 1. Both sections are 
from a single corallite of the specimen shown on Plate 7, 
ip tas ale 
UCGM 41925, Corallum from Brassfield Formation at 
locality 7a, near Fairborn, Ohio: 3, longitudinal section of 
several corallites; 4, transverse section of several coral- 
lites. Note thecal layer between contiguous corallites. 
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Figure 

BrASSFIELD CorALs: LAUB 

EXPLANATION OF PLATE 24 

(All figures <3.5) 

1,2. Alveolites labrosus (Milne-Edwards & Haime) ................::ce000 
UCGM 41950, Specimen from locality 1, top of Noland 
Member, Brassfield Formation near Panola, Kentucky: 1, 
transverse section (parallel to upper surface of corallum) ; 
2, vertical section. Whole specimen shown on PI. 10, fig. 
hy oh 

3-5, otriatopora, flexuosa: Hall .oic..sc....sessedesocoscceceswaccvsasccesetscsesevenseceeene 
3, 4. UCGM 41962, Specimen from locality 37, Brassfield 

Formation near Sharpsville, Ohio: 3, longitudinal section; 
4, transverse section. Fragment from which sections were 
cut is shown on PI. 11, fig. 3. 
UCGM 41965, Specimen from locality 55, clay layer at 
top of Brassfield Formation near Ludlow Falls, Ohio: 
longitudinal section. 

6:7. Strombodes ‘socialis: (SOSHKINA)) .5..62..:.0:...000..00ccsescosseecessseneecceerenses 
UMMP 61690, Specimen from top of Fiborn Limestone 
Member of the Hendricks Dolomite (Middle Silurian), 
three miles north of Hunts Spur, Mackinac County, 
Michigan: 6, transverse section of corallum; 7, longi- 
tudinal section of corallum. Compare with Brassfield 
specimens of this species on PI. 23. 
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(All figures 3.5) 
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1,3. Arachnophyllum mamillare (OWeN) .............ccccccessssseccceeeeeessreeeens 
USNM 113639, Holotype of A. mamillare-distans Foerste from 
the Brassfield Formation at Panola, Kentucky (equivalent of 
locality 1): 1, vertical section; 3, transverse section. Both these 
sections include more than one corallite. Whole specimen shown 
onvb ly 7, tig. 

2,4. Petrozium pelagicum (Billings) .................ccscccssscssesscsssrccssescseesees 
GSC 235la, Lectotype of Cyathophyllum pelagicum Billings 
from the Becscie Formation (Lower Silurian) at Becscie River 
Bay, Anticosti Island: 2, transverse section; 4, longitudinal sec- 
tion. 
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EXPLANATION OF PLATE 26 

(All figures 3.5) 
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Figure Page 

1-8. Pycnactis tenuiseptatus SP. NOV. .............ccccesseccceessessseeeeesseensnseceees 210 
UCGM 41963, Holotype, from locality 48, Brassfield Forma- 
tion near Owingsville, Kentucky: 1, 2, two longitudinal sections, 
from either side of the plane of section. Note carinae on sides of 
septa. 3-8, six transverse sections, roughly equidistant, and pro- 
gressively lower in the corallite, all mounted right-side-up, with 
same radial orientation. Entire specimen shown on PI. 7, fig. 4, 
5: 

9-13. Schizophaulactis densiseptatus (FOerSte) ...............c.ccceeeseeeeeeeeeees 214 
UCGM 41944, Neotype of Cyathophyllum densiseptatum 
Foerste, from locality 1, top of Noland Member, Brassfield 
Formation near Panola, Kentucky: 9, longitudinal section, with 
convex side of corallite to the left. Note dissepimentarium and 
complicated tabularium. 10-13, four transverse sections, progres- 
sively lower in the corallite, all mounted right-side-up, with 
same radial orientation (convex side of corallite is toward top 
of plate). Whole specimen is shown on PI. 8, fig. 3. 
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EXPLANATION OF PLATE 27 

(All figures 3.5) 

1-4." Favosites favosus, (GOldiUSS) 2.3.00. cccecseccooctossceocaseee tee ee oo 
12. 

3, 4. 

Holotype of Calamopora favosa Goldfuss, from the 
Silurian of Drummond Island, Lake Huron. Specimen, ap- 
parently lacking catalogue number, is from collection of 
Geological and Paleontological Institution of Bonn, West 
Germany, and is the original of Goldfuss’ plate 26, fig. 2: 
1, transverse section; 2, vertical section. Whole specimen 
is shown on PI. 8, fig. 4-6, 9. 
UCGM 41957, Specimen from locality 46, the Noland 
Member, Brassfield Formation near College Hill, Ken- 
tucky: 3, vertical section; 4, transverse section. While the 
small diameter of the corallites may preclude this speci- 
men from Goldfuss’ species, the good agreement in all 
other features suggests that it may be part of an ancestral 
lineage, or a subspecies of F. favosus sensu stricto. 
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EXPLANATION OF PLATE 28 

(All figures 3.5) 

Figure Page 

1,2. Favosites hisingeri Milne-Edwards & Haime .............:ccsceseee 234 
UCGM 41966, Specimen from locality 55, in clay bed at top of 
Brassfield Formation near Ludlow Falls, Ohio. 1, transverse 
section; 2, vertical section. The radial features seen in some 

corallites in fig. 1 are long spines. 

3,4. Favosites discoideus (ROeCMEL) ..............ceesssceeseeeeseeees SO COES 246 
UCGM 41828, Specimen from locality 11, the Brassfield Forma- 
tion near West Union, Ohio: 3, transverse section; 4, vertical 
section. 
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EXPLANATION OF PLATE 29 

(All figures X3.5) 
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1,2. Favosites hisingeri Milne-Edwards & Haime ............ccscsseeses 234 
AMNH 1470/2, Lectotype of Astrocerium venustum Hall from 
Lockport, New York, probably from the Lockport Formation 
(late Wenlockian through middle Ludlovian): 1, vertical sec- 
tion; 2, transverse section. 

3,4. Paleofavosites prolificus (Billings) 00.0... seessseseseeeseseseeeeeenees 263 
UCGM 41976, Specimen from locality 7a, Brassfield Formation 
near Fairborn, Ohio: 3, vertical section; 4, transverse section. 
Note mural pores in corners of corallites, especially in fig. 3. 
(These pores are shown in greater detail on Pl. 39, fig. 3.) 
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EXPLANATION OF PLATE 30 

(All figures 3.5) 
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1,2. Favosites densitabulatus Sp. MOV. 00... cee seeceeceeeeeeeesessseseesasens 252 
UCGM 41945, Holotype, from locality 1, top of the Noland 
Member, Brassfield Formation near Panola, Kentucky: 1, 
transverse section; 2, vertical section. Note close spacing of the 
tabulae, in proportion to the corallite diameters. 

BAS sFAVOSITES SD. A. c.ccccccccccsccsescscccessosoncsecessesstosssssadadscdesscseeccas sock cosas seeoees 254 
UCGM 41958, Specimen from locality 46, Noland Member of 
the Brassfield Formation near College Hill, Kentucky: 3, trans- 
verse section; 4, vertical section. 
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3, 4. 

5, 6. 
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EXPLANATION OF PLATE 31 

(All figures 3.5) 

Page 

Syringolites vesicUlOSUS SP. TOV. .........cccsccccccceesesssseccceeseeeesecceeeeers 312 
USNM 84893, Holotype, original of Foerste (1906), pl. 2, fig. 
3; pl. 4, fig. 2, where it was identified as S. huronensis Hinde, 
from the Waco bed, Noland Member, Brassfield Formation near 
Clay City, Kentucky: 1, vertical section; 2, transverse section. 
Whole specimen shown on PI. 10, fig. 5. 

Halysifes  nitidus Tamibes o2323c5555 00 Boies cca dotctecsseaceoeeee Create 281 
UCGM 41651, Specimen from locality 14, the Brassfield Forma- 
tion near Piqua, Ohio, about 2/5 the distance up from the lower 
contact: 3, longitudinal section; 4, transverse section. Note the 
well-developed upward-projecting spines and the interstitial 
tubes. See Pl. 41, fig. 1 for a more detailed view. 

Alveolites labechii Milne-Edwards & Haime .............cccsceeeceeeee 321 
UCGM 41967, Specimen from locality 55, in the clay bed at the 
top of the Brassfield Formation near Ludlow Falls, Ohio: 5, 
transverse section; 6, vertical section. 

Cladochonus(?) (SDo © c.cc.ccscccccassovscceccccstacesesassasosasaadh acceresscess eee 303 
UCGM 41692, Specimen from near the top of the Brassfield 
Formation at locality 15, near West Milton, Ohio: transverse 
and longitudinal sections of corallites in a corallum. 
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1. Halysites(?) meandrinus (Troost) ? ...........cccsscccsceeeessneees acttacessct 285 
UCGM 41961, Specimen from locality 53a, Noland Member, 
Brassfield Formation near Irvine, Kentucky: transverse section. 

2,3. Halysites catenularivs (LinMaeus) ................cccsccesessssesesssessssesssees 274 
UCGM 41650, Specimen from locality 14, Brassfield Forma- 
tion near Piqua, Ohio, from a talus block: 2, transverse section; 
3, longitudinal section. Compare with the holotype, on Pl. 37, 
fig, 1, 2. 

4. Syringopora(?) reteformis Billings ................ccccsssssssscssscssseseees 308 
UCGM 41813, Specimen from locality 11, near top of Brass- 
field Formation near West Union, Ohio (not found in place): 
transverse and longitudinal sections of corallites in a corallum. 
Note abundance of spines, and apparent absence of infundibuli- 
form tabulae. Whole specimen shown on PI. 11, figs. 1, 2. 
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EXPLANATION OF PLATE 33 

(All figures 3.5) 

Figure Page 

1, 2; .-Catenipora igotlandica, (Vabe). <..<csabsccssel...cl tat pecctce cease entbeeee 290 
UCGM 41973, Specimen from locality 7a, from the clay-coral 
bed (described under “Brassfield Lithosome’”’) in the Brass- 
field Formation near Fairborn, Ohio: 1, longitudinal section; 
2, transverse section (note spines). Whole specimen shown on 
Pipoe figs s: 

3,4. Catenipora favositomima SP. MOV. ...........ccccccseessceccceceseseeeeceeeeeeees 296 
UCGM 41908, Holotype, from locality 7, Brassfield Formation 
(probably near the top) near Fairborn, Ohio: 3, longitudinal 
section; 4, transverse section. Note striation of interior in fig. 3. 
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EXPLANATION OF PLATE 34 

(All figures 3.5) 

Figure Page 

1, 3... Propora exigua (Billings) | ......cc:.c...cccccescessucedesssevevacseesanse@eadectsseese 343 
UCGM 41765, Specimen from locality 26, Brassfield Formation 
at Elkhorn Falls, near Richmond, Indiana: 1, vertical section of 
specimen lying in pelmatozoan debris (figure oriented so that 
corallum is right-side-up biologically, whereas it lay upside- 
down as preserved in the rock) ; 3, transverse section. 

2,4. Propora conferta Milne-Edwards & Haime ...............ccccccscecesesees 332 
UCGM 41851, Specimen from locality 13, Brassfield Formation 
at Todd Fork Creek, near Wilmington, Ohio: 2, transverse sec- 
tion; 4, vertical section, right-side-up. Note the twelve longi- 
tudinal ridges or thickenings within the corallites. 
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EXPLANATION OF PLATE 35 

(All figures 3.5) 

Figure Page 

i, 2:, Palaeoporites Sp. 22cciccsi. .cccscccee tom ticker eeaeve ean 361 
UCGM 41932, Specimen from locality 11, Brassfield Formation 
near West Union, Ohio: 1, vertical section; 2, transverse section. 

3, 4°" Plasmopora lambii Schuchert: .:2:220.05.2... 2. ce ceuceccentescceere oneness 342 
USNM 28140b, Paralectotype, from the Trenton beds of Baffin 
Island, Arctic Canada: 3, vertical section; 4, transverse section. 
These sections are shown to illustrate the similarities and dif- 
ferences between this species and Propora conferta (see Pl. 34). 
See text discussion of P. conferta for details. 

5,6. Heliolites spongodes LindstrOmM ................ccccecescceeesecesceceseseeeseeeeees 353 
UCGM 41936, Specimen from locality 1, top of Noland Mem- 
ber, Brassfield Formation near Panola, Kentucky: 5, transverse 
section (note up-turned spines in corallite axes, appearing as 
dots in plane-of-section) ; 6, vertical section. 
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EXPLANATION OF PLATE 36 

(All figures 3.5) 

Figure Page 

‘1-3; ‘Cyathactis: typus ‘SOSHKING | ....:..<.20.cce0cecvecsbdectrccsocet teen etrgesseveet 143 
UCGM 41943, Specimen from locality 1, top of Noland Mem- 
ber, Brassfield Formation near Panola, Kentucky: 1, longi- 
tudinal section, with basal talon to right; 2, 3, transverse sec- 
tions, respectively higher and lower in the corallite, both 
mounted right-side-up and with same radial orientation. Fig. 7 
shows extension of basal talon to right. Whole specimen shown 
ON IIE Qian (Sh 

4,5. Paliphyllum suecicum Neuman brassfieldense, subsp. nov. .... 137 
UCGM 41974, Paratype of the subspecies from locality 7a, 
Brassfield Formation near Fairborn, Ohio, probably in the clay- 
coral bed described under “Brassfield Lithosome”: 4, longi- 
tudinal section; 5, transverse section from just below calice 
floor, from gap shown in fig. 4. Note medial lamella in axis of 
transverse section, as well as contratingent septa. 

6. Schizophaulactis densiseptatus (Foerste) ..........ccccccccccescceeesceesceee 214 
USNM 257444, Specimen from the Waco bed, Noland Member, 
Brassfield Formation at USGS locality 7450-SD, 16,150 feet 
south and 17,250 feet west of the northeast corner of the Palmer 
Quadrangle, Estill County, Kentucky: transverse section. 
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EXPLANATION OF PLATE 37 

(All figures X<3.5) 

Figure 

1,2. Halysites catenularius (LiInNaeuS) ..............:cescesseeeeseeteeeseceteeenees 
Lectotype of Tubipora catenularia Linnaeus, No. G681 in the 
collection of the Paleontological Institute at Uppsala, Sweden. 
This is No. 1 of the Bromell Collection at the Institute: 1, trans- 
verse section; 2, longitudinal section. 

3,4. Heliolites spongiosus FOerSte ..............eescssseeecsessseceseeseserseeensees 
USNM 84892, Holotype, original of Foerste (1906), pl. 3, fig. 3; 
pl. 4, fig. 6; pl. 5, fig. 5, from the Waco bed, Noland Member of 
the Brassfield Formation near Irvine, Kentucky (equivalent of 
locality 53-53a) : 3, vertical section; 4, transverse section. Whole 
specimen shown on PI. 11, fig. 5, 6. 

5,6. Favosites hisingeri Milne-Edwards & Haime ..............::ssceeeee 
USNM 87171, Holotype of Favosites hisingeri-aplata Foerste, 
original of Foerste’s pl. 2, fig. 2 and pl. 4, fig. 5, from the Waco 
bed, Noland Member of the Brassfield Formation near Irvine, 
Kentucky (equivalent of locality 53-53a): 5, vertical section; 
6, transverse section. Whole specimen shown on PI. 8, fig. 8. 
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EXPLANATION OF PLATE 38 

(All figures 3.5) 

Figure Page 

1-3. Cyathactis sedentarius (FOerste) .............::c:ccccssssssscccesesssseesesessseee 147 
USNM 87177, Neotype of Cyathophyllum sedentarium Foerste, 
the original of Foerste’s pl. 6, fig. 3B, from the Waco bed, 
Noland Member of the Brassfield Formation north of Irvine, 
Kentucky (equivalent of locality 53-53a): 1, 2, transverse sec- 
tions, respectively higher and lower in the corallite, both 
mounted right-side-up, but mutual radial orientation is uncer- 
tain; 3, longitudinal section. Whole specimen is shown on Pl. 
See hig seo aelille 
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EXPLANATION OF PLATE 39 

(All figures approximately 30) 

Figure Page 

1,3. Paleofavosites prolificus (Billimgs) ..............ccccccccceesscceesseceeeeseeeees 263 
1. UCGM 41972, Specimen from locality 7a, Brassfield Forma- 

tion near Fairborn, Ohio: transverse section showing details 
of wall structure and position of mural pores in corners. 

3. UCGM 41976, Specimen from same locality, in the Brass- 
field Formation: vertical section (detail of Pl. 29, fig. 3) 
showing spacing of mural pores and tabulae. 

2... Striatopora flexuosa Hall: .s/.2025c5cci.cc.cpecec.edevcseessceecssieses ee 328 
UCGM 41962, Specimen from locality 37, the Brassfield 
Formation near Sharpsville, Ohio: transverse section (detail 
of Pl. 24, fig. 4). 

4. Favosites hisingeri Milne-Edwards & Haime ............... Sasecdeeudeare 234 
UCGM 41940, Specimen from locality 15, near the top of 
the Brassfield Formation near West Milton, Ohio: trans- 
verse section. Note the long, abundant spines. 
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EXPLANATION OF PLATE 40 

(All figures approximately 30) 

Figure Page 

1,4. Heliolites spongodes LindstrOmM ...................ccccssssccceeessneeceeeesesnees 353 
UCGM 41936, Specimen from locality 1, in the top of the 
Noland Member, Brassfield Formation near Panola, Kentucky: 
1, vertical section; 4, transverse section. These are details, 
respectively, of Pl. 35, fig. 6 and Pl. 35, fig. 5. Note the spines 
up-turned in the corallite axis. 

2. Catenipora favosifomima SP. NOV. .............ccccsssssccecssssnsceeeesssnnees 296 
UCGM 41908, Holotype, from locality 7, Brassfield Formation 
(probably near the top) near Fairborn, Ohio: transverse section, 
detail of Pl. 33, fig. 4. Note the structure of the inter-corallite 
region. 

32) (PalaeOporifesy Sp tes sic ct feckaa scat eee eerie oa as eee ca Se on eo sta 361 
UCGM 41932, Specimen from locality 11, Brassfield Formation 
near West Union, Ohio: transverse section, detail of Pl. 35, 
fig Zs 
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EXPLANATION OF PLATE 41 

(All figures approximately X30) 

Figure Page 

1.. ‘Halysites-nitidus Lambe (22s... .025sc.c-0-.s-ccsnecncsccacvvocatesenenueevenepeeeennsaen 281 
UCGM 41651, Specimen from locality 14, Brassfield Formation 
(about two-fifths the way up from the lower contact) near 
Piqua, Ohio: longitudinal section (detail of Pl. 31, fig. 3). Note 
upward-projecting spines and their longitudinal alignment. In- 
terstitial tube is towards the left of figure. 

2. Halysites catenularius (Linmaeus) ...................sscccssscssesssscssssssssess 274 
Lectotype of Tubipora catenularia Linnaeus, No. G681 in the 
collection of the Paleontological Institute at Uppsala, Sweden. 
This is No. 1 of the Bromell Collection at the Institute: trans- 
verse section (detail of Pl. 37, fig. 1). 

3. Alveolites labechii Milne-Edwards & Haime .............ccceseceeees 321 
UCGM 41967, Specimen from locality 55, clay bed in top of 
Brassfield Formation near Ludlow Falls, Ohio: transverse sec- 
tion (detail of Pl. 31, fig. 5). 

4. Syringopora(?) reteformis Billings ..............ccccccccsesseccceessseeeeeseeees 308 
UCGM 41813, Specimen from locality 11, near top of Brassfield 
Formation near West Union, Ohio: longitudinal section of a 
single corallite, detail of Pl. 32, fig. 4. 
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EXPLANATION OF PLATE 42 

(All figures approximately 30) 

Figure Page 

PME AVOSITES © SP) SA 8 cco cccsccscscszssacusewoseeeseeseees Sat eooeee enue tues Seal ieee eM aEsSaeee 254 
UCGM 41958, Section from locality 46, Noland Member, Brass- 
field Formation near College Hill, Kentucky: transverse section 
(detail of Pl. 30, fig. 3). Note splitting of the dark mid-line of 
the wall at the juncture of three corallites near the middle of the 
figure. 

2. Catenipora gotlandica (Yabe) ............cc ec eeeeesececensnecececeesesseeeeeees 290 
UCGM 41973, Specimen from locality 7a, the clay-coral bed 
(described in “Brassfield Lithosome”) in the Brassfield Forma- 
tion near Fairborn, Ohio: transverse section (detail of Pl. 33, 
fig. 2) showing the spines. 

Date aVOSitesntaVOSUS (GOLOLUSS))csscsceccees ccrcccreseoere eee eee 225 
Holotype of Calamopora favosa Goldfuss, from the Silurian of 
Drummond Island, Lake Huron. Specimen, apparently without 
catalogue number, from collection of Geological and Paleon- 
tological Institute of Bonn, West Germany, original of Goldfuss’ 
pl. 26, fig. 2: 3, transverse section; 4, vertical section. These are 
details, respectively, of Pl. 27, figs. 1 and 2. In fig. 4, the ver- 
tical section, the spines occur both on the corallite wall (along 
the right side of the figure) and the tabula surface (along the 
lower edge of the figure). Silicification has disrupted much of 
the structure. 
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PREPARATION OF MANUSCRIPTS 

Bulletins of American Paleontology currently comprises from four to six 

separate monographs in two volumes each year. The Bulletins are a publication 

outlet for significant longer paleontological, paleoecological and biostratigraphic 

monographs for which high quality photographic illustrations are a requisite. 

Manuscripts submitted for publication in Bulletins of American Paleontology 

must be typewritten, and double-spaced throughout (including direct quotations 

and references). All manuscripts should contain a table of contents, lists of 

text-figures and/or tables, and a short, informative abstract that includes names 

of all new taxa. Format should follow that of recent numbers in the series. All 

measurements must be stated in the metric system, alone or in addition to the 

English system equivalent. The maximum dimensions for photographic plates are 

114 x 178 mm (4%4” x 7”: plate area is outlined on this page). Single-page 

text-figures are limited to 108 x 178 mm (414” x 7”), but arrangements can be 

made to publish text-figures that must be larger. Any lettering in illustrations 

should follow the recommendations of Collinson (1962). 

Authors must provide three (3) copies of the text and two (2) copies of 

accompanying illustrative material. The text and line-drawings may be repro- 

duced xerographically, but glossy prints at publication scale must be supplied 

for all half-tone illustrations and photographic plates. These prints should be 

clearly identified on the back. 

All dated text-citations must be referenced, except those that appear only 

within long-form synonymies. Additional references may be listed separately 

if their importance can be demonstrated by a short general comment, or in- 

dividual annotations. Citations of illustrations within the monograph bear initial 

capitals (e.g., Plate, Text-figure), but citations of illustrations in other articles 

appear in lower-case letters (e.g., plate, text-figure). 

Original plate photomounts should have oversize cardboard backing and 

strong tracing paper overlays. These photomounts should be retained by the 

author until the manuscript has formally been accepted for publication. Explana- 

tions of text-figures should be interleaved on separate numbered pages within 

the text, and the approximate position of the text-figure in the text should be 

indicated. Explanations of plates follow the Bibliography. 

Authors are requested to enclose $10 with each manuscript submitted, to 

cover costs of postage during the review process. 

Collinson, J. 
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