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Introduction.

In 1915 the State Geological Survey timl the University of Tennessee

employed Dr. J. J. Galloway and the writtr to make a survey of the geology

and soils in the centi-al part of the state. A county was cho.sen as the

unit of area for this work. The study of the geology of Rutherford County
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was completed the first season, and the results published in a report written

hy r>r. Galloway. It contains a discussion of the topoj;raphy, descriptive,

structural, and historical seoUtf^y. and natural resources of the area, with

an areal geological map and numerous diagrams.

Collections of fossils from the separate divisions of the Stones Kiver

beds were made at every favoral)le locality during the first field season

(1915) and during the second (1916) when the writer returned to com-

plete the soil mapping. A study of the material collected was made at

Indiana University under the efficient and authoritative direction of Dr.

E. R. Cummings and aided by the useful suggestions of Dr. J. J. Galloway.

The results of the paleontologic work forms the basis for this paper. The
identifications and a portion of the descriptions were completed before mak-

ing a visit to the U. S. National Museum to compare the new and old forms

with the unpublished material of Dr. E. O. Ulrich and Dr. R. S. Bassler.

It was discovered that they had the following species described and photo-

graphed :

Ceramoporella grandis, new species.

Ceramoporella ingenua. new species.

Monticulipora compacta. new species.

Monticulipora discula, new species.

Monticulipora intersita, new species.

In order to avoid comi>lications of nomenclature by introducing new
names for the used but unpublished ones the following given by Ulrich

and Bassler were adopted :

*Anolotichea explanata.

*Mesotrypa crustulata.

*Mesotrypa (lubia.

*Constellaria lamellosa.

*Xicholsonella frondifera.

*Hallopora spissata.

*Batostoma suherassum.

Batostoma den droidea.

Bastostoma conferta.

Batostoma itiutilis.

*Stromatotrypa Inmcllata.

*Rhinidictya tahulata.

*Stictoporella cribriliua.

Photographs of those above marked with an asterisk (*) were furnished

by Dr. Bassler. The descriptions are the individual work of the writer

and where tlie new forms were independently recognized fi'om his collections

a cotype was used. For the privilege to pul)lisli the descriptions of the new
species prepared by Ulrich and Bassler. which increases the value of this

paper as a paleontological c(Hitribnti(iii, exi)ressions of gratitu<le are due to

Dr. Ulrich and Dr. Bassler.
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GENERAL GEOLOGY OF THE STONES RIVER GROUP OF
CENTRAL TENNESSEE.

The formations of the Stones River group outcrop upon the crest and

west sloi^e of Nashville dome in Rutherford, AVilson, Bedfiu-d, Marshall,

Davis, Cannon, Williamson and Murray counties, where the Stones, Duck,

Harpeth and Cumberland rivers have eroded their valleys through the

younger beds.

In 1851 J. M. Safford^ studied the limestones in central Tennessee and

gave the name Stones River to the series of beds that appeared at the

surface in the bluffs along that stream. In 18(i9- he published a description

of the formations and considered the group equivalent in age to the Trenton

of New York at which time he abandoned the name he bad formerly used.

Twenty-eight years later Winchell and Ulrich^ revived the name Stones

River and included within the group the Carters' limestone, and in 1900

Safford and Killebrew* redefined the group and published a brief descrii>-

tion of the formations.

The upper member of the Stones River group occurs in the CoUnubia.

Tennessee, quadrangle and was studied by Hayes and I'lrich' in 190;5, and

lists of fossils fnmi the lower members are published in the folio.

The Cartel's limestone was transferred from the Stones River to the

Rlack River group in ]01."( by Mr. Ulrich.- Further study and mapping of

the limestones of Stones River age was done by Flrich and Bassler during

1008 in the Woodbury, Tennessee, quadrangle, but a reiK)rt has not yet been

published.

The following table gives the names and cbroiKtlogical order of the di-

visions of the Stones River group as developed in central Teinisesee : (For-

mations present are given in italics.)

Ccnozoic
Mesozoic

Pdlcozoic

Proterozoic

Pprmian
Pcnnsylvanian
Missi.ssii)i)ian
Devonian
Silurian

lOrdovifian

I
Canadian
iOzarkian
I Cambrian

'('incinnalian
iMoliawkian fLebanon
. Chazyan , Blount liidlry

Stones Kivcr {Pierce
Big Buffalo series IMurfreesboro

IMosheim

MurfrecHhoro Uiticsftiiic. Safford referred to the Murfreesboro limestone

as the "Central limestone" in his Geology of Tennessee published in 1809*,

because it occurred in the center of the state. The name of this formation

was changed to Murfreesboro limestone in 19(X) by Safford and Killebrew'

when they believed that the city of Murfreesboro was near the center of its

*Am. Jour, of Sci. and Arts, 2nd ser.. Vol. XII, p. :i.">2.

2&eol. of Tenn., p. 2.5S.

sGeol. of Minn., Vol. III. Pt. II, p. xc, (1897).
*Elem. Geol. of Tenn., p. 12.5. (1900).
'U. S. Geol. Survey Folio 95 (1903).
=U. S. Nat. Bull. 92, PI. II.
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circular outcrop, but they confused the Murfreesboro and Ridley limestones

at this time.

The Murfreesboro limestone is the oldest formation exposed on the Nash-

ville dome and outcrops only in Rutherford County uix)n the crests of

secondary upfolds that occur along the valleys of Stones River and its

tributaries. Thus, instead of a single area in which the formation appears

at the surface, there are numerous small and isolated localities.

The beds consist of thick layers of bluish gray, dense, bituminous lime-

stones with much disseminated chert which appears upon weathered sur-

faces in small irregular masses. At Lascassas, Rutherford County, the

lower fifteen feet of the twenty-seven feet exposed consists of sandy, lam-

inated, ripple-marked and sun-cracked limestone, which is evidence that

the sea was shallow and the shore line probably not far distant during the

closing stage of the deposition of the Murfreesboro limestone.

Fossils are few and difficult to obtain from the unweathered limestone

;

but in the residuum resulting from the weathering of many feet of the

formation, and in the cherty masses upon the surface of the exposed rock,

silicified specimens occur in considerable abundance. Some of the best

localities are near the Central Normal School, at Murfreesboro, and upon
the bluffs of Stones River near the Nashville pike. Salterella billlngst,

LopJwspira peranijidata, Liosph-a abnipta, Helicotoma tennesseensis, H.
declivis are the most abundant species and are characteristics of the forma-
tion.

The maximum exposure of this limestone is seventy feet, with the basal

beds not exposed.

Pierce limestone. This formation was named by Safford' in 1SG9, from
the splendid outcrop near Pierce's Mill, one-half mile south of Walter Hill,

Rutherford County. It consists of several lithological members as fol-

lows : The lower four to six feet is a massive dove-colored, coarsely crystal-

line limestone. The next one to two feet consists of thin bedded dense
light blue limestone interbedded with coarsely crystalline layers which ai'e

fossiliferous. Upon this lies a massive coarsely crystalline bed having a
thickness of four feet and containing few fossils. The upi>er fifteen to

eighteen feet is made up of thin lieds of dense unfossiliferous calcareous

layers interbedded with coarsely crystalline limestone two to three inches

thick and containing abundance of fossils. Seams of shale separate the

numerous layers.

The total thickness of the formation varies frcim twenty-five to twenty-

eight feet, it outcrops in narrow irregular belts about the areas of the Mur-
freesboi'o limestone, and it is easily recognized by the great abundance of

fossils of which there is <i predominance of bryozoa. The following forms
are characteristic and abinidant: Nicho1f<oncU(i pulchra. N. froiidifera,

Anolotichia cjphinnta. HtictoporelJa crihrilina.

The Pierce limestone apparently lies conformably upon the Murfreesboro

iGeol. Tenn. (1869), p. 259.
»Elem. Geol. Tenn. (1900).
iGeol. Tenn. (1869), p. 261.
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except at Lofton. Rutherford County, where the upper ten feet of the Mur-
freesboro is absent.

Ridley limestone. This limestone was named by Safford^ in 1869 from

the exposure at Ridley's Mills (now Davis' mill) near Jefferson, Tennessee.

Only the lower thirty feet of the formation ai-e exposed at this locality.

The Ridley limestone has a much wider surface distribution than the older

f<jrmations of the Stones River group. It accurs in Rutherford. Wilson.

Bedford, Marshall. Williamson, and Davidson counties. Its thickness

varies from 95 to 120 feet.

The formation consists of massive, dense, light blue, bituminous lime-

stone with considerable chert, appearing upon the weathered surfaces.

The.se characters are much like those of the Murfreesboro limestone, and

it is not surprising that Safford confused the formations lithologically.

The faunas, however, are decidedly different, but in many outcrops

fossils do not occur and correlation is uncertain except where the contacts

with either the Pierce or the Lebanon are seen.

The Ridley limestone is in most places apparently conformable upon

the Pierce, except near Jefferson, Rutherford County, where the contact is

slightly undulating. The small variation in thickness of the Pierce lime-

stone does not indicate a prolonged period of erosion. The following are

among the most characteristic and abundant fossils : Camrrella varians,

H(h( rtelht helhirufioHH. Oonioceras anceps, Orbif/iiyclla fiiiblamcllOHa, lAo-

spiru convexa, Protorhynchu ridhyana and Sfroinatoeeriuni ruyoftum.

Lebanon fornuition. This formation was called the "glade limestone"

by Safford in 1809'. .^ince it is the surface rock beneath the extensive "cedar

glades'" of central Tennessee. In 1900 Safford and Killebrew- changed the

name to "Lebanon limestone" presumably from the splendid outcrops of

the formation in the town of liCbanon. Wilson County. The thickness meas-

ured by Safford'' near Readyville. Rutherford County, is 118 feet. Other
measurements in other localities show a variaticm from SO to 120 feet.

The outcrops of this limestone extend over a considerable ai'ea in Ruth-
erford, Wilson. Cannon. Bedford. Marshall. Maury. Williamson, and David-

son counties, and almost everywhere valualHe cedars grow in tlie shallow

Lebanon .soil. The formation consists of thin l.iycrs (if dense, light blue,

fos.siliferous limestone separated by .seams of shale. In some sections a

massive coarsely crystalline luifossiliferous Ited of limestone occurs near the

ba.se. Ripj>le-, rill- and wave-marks are comnwui in different iiarts of the

formation, indiciiting that shallow water conditions jtrevailed at different

times during the deposition of the beds.

Some layers of the fftrmation are made up aliiiost wholly of a single

sjiecies of I'lcctfunbonitrs as seen two miles south of Murfreesboro. Other

abundant and characteristic fossils are: Seenidiiini (iiillionen.se. liatostonui

libana, Eacliaropora hriareii.<i, PhraymolUes yrandin. ;iini Zyyospira stiffordi.

The Lebanon lies with apparent conffirmity niioii the Ridley.

iGeol. Tenn. (1869), p. 2G1.
iGeol. TPiin. (1SC9). p. 2.58.

^Elem. Geol. Teiin. (1900). p. 125.
^Geol. Tenn. (1869), p. 263.
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PALEONTOLOGY OF THE STONES RIVER GROUP OF
CENTRAL TENNESSEE.

In correlating the formations of Stones River age in other localities with

the beds in central Tennessee, it has been found necessary to have available

a complete list' of the fossils described from the Murfreesboro, Pierce, Rid-

ley, and Lebanon formations.

Murfreesboro Limestone.

Ctenodonta gibberula Salter.

Cyclonema ( ? Gyronema ) praeciptum Ulrich.

Cyrtoceras ? stonense Safford.

Crypospira tortilis Ulrich.

Dinorthis defiecta (Conrad).

Eccliomphalus contignus Ulrich.

Ectomaria prisca extenuata Ulrich.

Eotomaria eanalifera L^lrich.

Eotomaria labiosa Ulrich.

Gonioceras occidentale Hall.

Helicotoma declivis Ulrich.

Helicotoma subquadrata Ulrich.

Helicotoma tennesseensis Ulrich and Scofield.

Leperditia fabulites (Conrad).

Liospira abrnpta LTlrich and Scofield.

Liospira amerlcana (Billings).

Liospira decipiens LTlrich.

Liospira progne (Billings).

Liospira subconcava Ulrich.

Lophospira bicincta (Hall).

Lophospira centralis Ulrich.

Lophospira perangulata (Hall).

Lophospira procera Ulrich.

Lophospira (?) trochonemoides LTlrich.

Maclurites magnus Lesueur.

Maclurites nitidns (Ulrich and Scofield).

Modiolopsis (?) consimilis Ulrich.

Nicholsonella frondifera, new species.

Nicholsonella pulchra Ulrich.

Ophiletlna sublaxa depi'essa LTlrich and Scofield.

Orthis tricenaria Conrad.

Pianodema siibaequata (Conrad).

Plectoceras bondi (Safford).

Pterygometopus troosti (Safford).

Raphistomina modesta Ulrich.

iThe li.st of fossils is compiled from Bulletin 92 U. S. Nat. Miis. and from the
study of collection made from tbe different formations of the Stones River group.
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Salterella billingsi Safford.

Tetranota bidorsata (Hall).

Trochonema belluliim Ulrich.

Whiteavesia saffordi (Ulrich).

Zittelella varians (Billings).

Pierce Limestone.

Anolotichia explanata. new species.

Batostoma conferta. new species.

Batostoma dendroidea. new species.

Batostoma invitilis, new species.

Batostoma ramosa, new species.

Batostoma suliorassum, new species.

Ceramoporella grandis, new species.

Caramoporella ingenua. new species.

Chasmatopora sublaxa (Ulrich).

Coeloclema consimile, new species.

Coeloclema inflatnm, new species.

Coeloclema pierceanum, new species.

Columnaria alveolata, Goldfuss.

Constellaria lamellosa. new species.

Corynotrypa delicatula (James).

Corynotrypa tennessoensis, Bassler.

Dinorthis deflecta (Conrad).

Diplotrypa catenulata, new species.

Eccyliomplialus contigmis. Ulrich.

Escharopora angularis Ulrich.

Escharopora oonfluens Ulrich.

Eurychilina subradiata Ulrich.

fIJraptodiotya dendroidea, new species.

CJraptodictya fruticosa, new species .

Hallopora florencia, new species.

Hallopora spissata, new species.

Hebertella ])ellarngosa (Conrad).

Helopora spiniformis (Ulrich).

Hemiphragina irnisum (T'lrich).

Hotorotrypa patera, new species.

Iletorotrypa sfononsis. new species.

Leperditia fal»uiitis (Conrad).

Liospira americana d'.illings).

Liospira progne (Billings).

Lophospira bicincta • ( Hall )

.

Macliirites magnus Lesueur.

Mesotrypa crustnlata. new species.

Mcsotrypa dubia, new species.

Monticuliix>ra compacta, new species.
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Monticiilipora discula, new species.

Monticulipora intersita, new species.

Nicholsonella frondifera, new species.

Nicliolsonella pulchra Ulricli.

Orbignyella multitabulata, new species.

Orbignyella sublamellosa Ulrich and Bassler.

Ortliis tricenaria Conrad.

Pacliydictya cf. flmbriata.

Pachydictya cf. foliata.

Pacliydictya senilis, n^v species.

Paleocrinus culcatus Safford.

Pianodema stonensis (Safford).

Pianodema subaequata (Conrad).

Protorhyncha ridleyana (Safford).

Pterygometopus troosti (Safford).

Rafinesquina incrassata (Hall).

Khinidictya naslivillensis (Miller).

Rhinidictya tabulata. new species.

Stictoporella cribrilina, new species.

Stromatotrypa incrustans, new species.

Stromatotrypa lamellata, new species.

Stromatotrypa regularis. new species.

Strophomena incurvata (Shepard).

Tetradium syringoporoides Ulrich.

Zygospira saffordi Winchell and Schuchert.

Ridley Limestone.

Anolotichia explanata. new species.

Camarella varians. Billings.

Chasmatorpoi-a snblaxa (Ulrich).

Constellaria lamellosa, new species.

Ctenobolibina subcrassa. Ulrich.

Deliayella ridleyana, new species.

Uianulites cf. petropolitanus.

Dinorthis deflecta (Conrad).

Drepanella ampla, Ulrich.

Eccyliomphalus contiguus Ulrich.

Escharopora snberocta (Ulrich).

Gonioceras anceps Hall.

Hallopora spissata, new species.

Hebertella bellarugosa (Conrad).

Helopora spiniformis (Ulrich).

Hemiphragma irrasum (Ulrich).

Leperditia fabulites (Conrad).

Liospira americana (Billings).
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IJospira roiivexa Ulrich and Scofield.

Liospira iiromie (Billings).

Lophospira hincincta (Hall).

Maclnrites magnus Lesueur.

Monticulipora discula, new species.

Nicholsonella frondifei'a, new species.

Orbignyella suhlamellosa Ulrich and Basslor.

Orthis tricenaria Conrad.

Pacliydictya cf. foliata.

IManodcuia stonensis (Safford).

I'ianodcma sultactiuata (Conrad).

I'rotorliyncha ridleyana (Safford).

Pterygometopus trocsti (Safford).

Rafinps(iuina iucrassata (Hall).

Kliinidictya nashvillensis (Miller).

Khinidictya t.diulata. new species.

Stictdixtrclla (•ril)rilina. new species.

Stroniatdtrypa lanioUata. new species.

Stroma tocerinm rugosuni Hall.

Stroi)lioiuena incurvata (Sliepard).

Tetradinin syringoporoides I'lricli.

Zittella varians (Billings).

LchiiiHHt Limestone.

Arthroclcnia striatnni riricli.

]'.at(»stonia lihaiia (Safford l.

Caniarotocchia oriciitalis (Itillings).

Ceranioporclla grandis. new species.

Ceranrinus scoticldi (Clarke).

Cliasniato]K)ra siildaxa (I'lricli).

Cleiocriinis tessellatns (Troost).

Columnaria alveolata Goldfuss.

Coryn(»trypa delicatula (James).

Corynofrypa tennesscensis Bassler.

l>inortliis deflecta (Conrad).

I >n']»aiicl]a elongata T'lrich.

I >r(>]»an('l!a macra I'lricli.

Kccylloniplialus contignus I'lricli.

Escliaroiiora Itriarens (I'lricli).

Escliarojiora lihaiia (Safford).

Kscliaropora ramosa (I'lricli).

EurycliiJiiia subradiata Ulrich.

Flctclicria incerta (Billings).

II(>lp('rfclla horealis (Billings).

HcluMtcJla hellanigosa (Conrad).

Helopora spiniformis (Ulrich).
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Hemidictya lohanonensis, new species.

Hudsonaster iiarrawayi (Hndsoii).

Leperditia fiilwlites (Conrad) .

Liospira americana (Billings).

Liospira progne (Billings).

Lophospira bicincta (Hall).

Maclurites magnus Lesueur.

Montieulipora discula, new species.

Nicholsonella frondifera, new species.

Nicliolsonella pnlclira Ulrich.

Orbignyella nodosa, new species.

Ortliis tricenaria Conrad.

Pachydictya cf. foliata.

Pliragmolites grandis (Ulrich).

Pianodema subaequata (Conrad).

Primitiella limbata Ulrich.

Pterotheca saffordi (Hall).

Pterygomatopus troosti (Safford).

Rafinesqnina incrassata (Hall).

Rhinidictya l)asalis (Ulrich).

Rhinidictya lel)anonensis, new species.

Rhinidictya tabula ta. new species.

Rhinidictya trentonensis (Ulrich).

Scenidium anthonense Sardeson.

Schmidtella subrotunda Ulrich.

Solenopora compacta (Billings).

Streptelasma (?) parasiticum Ulrich.

Stromatotrypa lamellata. new species.

Strophomena incurvata ( Shepa rd )

.

Tetradium syringoporoides Ulrich.

Tetranota sexcarinata Ulrich and Scofield.

Trigonidictya irregularis, new species.

Trochonema occentricum Ulrich.

Trochonema umbilicatum latum Ulrich.

Zygospira saffordi Winchell and S<'huchert.

STRATIGRAPHY AND PALEONTOLOGY OF THE STONES RIVER
LIMESTONE (OUTSIDE OF CENTRAL TENNESSEE).

Eastern, Tciivcssrc. In the "Revision of the Paleozoic System"' Dr. Ulricli

advocates the idea of compensatory oscillation of the various basins or

troughs in eastern Tennessee during the early Ordovician period and in this

manner accounts for the absence in one and the presence in another area

of the different beds of the Stones River and later formations.

The Mosheim basin covered an area which became a number ot separate

troughs during later stages. The deposit made at this time is referred to

the lowest Stones River and is older than any formation exposed in the
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central basin of Tennessee. Little has been published concerning the fauna

of the Moslieim and apparently its age is determined by its occurrence upon
the upper Knox of Canadian age and below tlie Lenoir limestone of un-

doubted Stones River age.

The Lenoir limestone was identified by SafEord and Killel»rew and re-

ferred to by them in the Elementary Geology of Tennessee (1900) as the

"Maclurea limestone" from the abundance of MacluriicH maynus which it

contains. A fossil list of twenty-two species consisting of Itrachiopods, gas-

tropods, trilobites, ostracods. corals, and sponges is published in Bulletin 92

of the United States National Museum. In comparing this list with the

faunas of the Central Basin it is found that two species, MacUtrifcs maffnus

and Zittela varians, which are characteristic of the middle Stones River,

occur in both areas. Zittela variens is found in the Ridley limestone and
Maclurites magnus in all divisions of the Stones River in the Central

Basin area, which indicates that the Lenoir limestone is probably equiv-

alent in age to more than the Pierce formation as expressed by Dr. Ulrich.

It is possible that the bryozoan fauna concerning which little is published

will further restrict the boundaries.

Virginia. The Stones River group is present in the western part of

Virginia, where it is represented by a thickness of 900 feet of heavily bedded

dolomitic layers interbedded with pui*e, dove-colored limestones. The thick-

ness diminishes southward. The presence of the dove-colored beds and the

growth of cedars in the soil upon the formation are conspicuous characters

that distinguish the Stones River fr<tm other limestones of fliis region, feat-

ures which are identical with the type area of the Stones River in central

Tennessee.

Until the study of the fossils frmii the limestones in West Virginia was
made by Dr. Bas.sler,' all the beds were included within the Chickamauga
limestone, but he has correlateil the Idwcr part of the series with the Stones

River of eastern Tennessee, on the b;isis of the occurrence of LepercUtia

fahulitcs (Conrad), Lophonpira xcrrulala (Salter), L. pcravf/nhita (Hall),

and a .single 'J'ctradiioii. probably Tctradium fii/ringoixiridcs Ulrich and

jilso because of lithol(»gic similarity and stratigraphic position. The group

of fossils undoubtedly deteriuincs the age to be eiiuivalent to that of the

Stoiu's River limestone in the central basin of Tennessee.

Went Mryiiiia. Mnrjiliind iiiid l'citn>iiili<nn<i. At Martinslnirg. West Vir-

ginia, 075 feet of limestone is referred by Ulrich and Stoss to the Stones

River. They measured the following section :'

4. Light to dark drab limestone banded wilb tliiii e;iitliy or
magnesian seams 275 feet

?,. Similar beds, less well exposed 200 feet

2. Dark gray to dove-colored fine even-grained i>nic liMic-

stone ( (piarried i 100 feet
1. Similar tine-grained, dove-colored limestone incrrasing

downward in magnesium ((pnirried i 100 feet

Total 075 feet

»Bu]letin Geol. Soc. of Aiiier. Vol. 22.

"Cement Resources of Virginia. Bull. II—A, 1909.
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The thickness of the Stones River limestone increases as traced nortli-

ward into Maryland and Pennsylvania reaching 1000 feet in the Mercers-

burg-Cliamhersburg quadrangle. In these states it outcrops in elongated

areas due to the great amount of faulting, folding, and erosion. Massive

and thin-bedded limestones interbedded with magnesian layers and (lo\e-

lU. S. Geol. Survey Folio 170, p. 7.

colored purer limestones with considerable chert characterizes the formation

lithologically.

The following fossils identified from collections made at Guilford Springs,

Pennsylvania, ai-e from the dove-colored, cherty limestone members :^

Girvanella cf. chaztjensis.

Tetradium syringoporides.

Hebertella horealis.

Hebcrtella vulgaris.

Dinorthus cf. plafys.

Stropliomenu aff. charlottae.

Maclurites magnu.^.

LopJiospira iicincta.

IsocMlina cf. amiana.

Ampyx halK.

A comparison of this list with those from the Stones River group in cen-

tral Tennessee indicates an equivalent age.

Near Bellefonte. Pennsylvania. J. L. Collie" has referred 25.3 feet of fos-

siliferous limestone to the Stones River. From the lower horizon of these

beds Bathi/rurus crians, Htirjphophema fiUtexta and Protorhgricha ridleyana

were identified which correlates the bed with the Ridley limestone of Cen-

tral Tennessee. The beds above were regarded as of Lebanon age from the

occurrence of LopJiospira nvilleri and the great abundance of Leperdita

fabulitcs. Below the Ridley beds and above the highest fossiliferous horizon

containing Beekmantown species, there are 2335 feet of unfossiliferous dol-

omite the upper part of which may be equivalent in time to the Murfrees-

boro and Pierce limestones of the Central Basin area in Tennessee.

E(iJ<tern Neiv York and Western Vermont. Through the work of Raymond
and others upon the lower Chazy of New York and Vermont (Day Point and
Crown Point limestones), there is made availal)le a considerable faunal

list which is published in Bulletin 92 of the United States National Mu.seum.

A comparison of the 04 species from the Day Point limestone with other

Chazyan faunas shows that it is more closely related to the Appalachian

Stones River than to the limestones of the interior area. Camarella longi-

rostris Billings. Biitnastus glohosus (Billings) Biieania siilealina Emmons,
Eiirychilitta lfitini(ir(/i)iiita Raymond. Holopca scrntator Raymond. Seenella

pretensa Raymond. Stj/ldrid parra (Billings) are characteristic Chazyan
forms of the Appalachian-Champlain endiayment and are found in the Day
Point limestone of New York and the I.,enoir limestone of eastern Tennessee.

The Crown Point limestones apparently lie conformably uiwn the Day

lU. S. Geol. Survey Folio 170, p. 8.

^Geol. Soc. of Amer. (1908).
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Point. One huiulred five species are identified from the collection made
from this formation of which the following appear in the Lenoir limestone

of eastern Tennessee

:

CamarcUa varians Billings.

Dinorthis platjjs Raymond.
DinortliiH stroijh omcnoidcs ( Raymond )

.

Eurychilina hitimarfiinuta (Raymond i.

Hehertella riilf/itris Raymond.

Holopea scruttitor Raymond.
Lepenlitia Ihnatiila Raymond.
Macluritc.s )iki(/hus Lesueur.

Rafiucsqii iiia hirnisxa ta ( Hall )

.

Raphistoma Htamineum (Hall).

HcencUa rohuata Raymond.
Stylaria parva (Billings).

The comparison leads to the conclusion that the Chazy ])asin of New York
and of eastern Tennessee were directly connected and inter-migration took

place freely. Only three of the above species occur in central Tennessee,

these being the oidy icriresentatives of the migrants from the Atlantic

coastal area that reached tlie Culf of Mexico Embayment and the basins of

the eastern Chazyan seas.

Kentucky. Central A'c/r )o//,' <ni<l ('(iiKiila. Tlie iieds deixisited during the

Stones River time in the state of Kentucky are exposed at the base of the

falls at Higlibii<lge. The folhtwing sitecies collected from that locality are

characteristic of the Lebanon :

Drcpanrlla ampla Ulrich.

Drcpanclla clonf/ata Ulrich.

EurychUinu urt/ufiliH T'lrich.

Eurychilina yranona T'lrich.

Liospira pror/ne ( Billings )

.

There is no known deposit of Stones River age ontcropping in the state

of Ohio, but the distinctly Stones River fanna occurring in tlie Tamelia lime-

stone of central New York indicates tliat a piissageway existe<] which con-

nected the latter area with I\entU( ky and Tennessee.

The following is a list of fossils occurring in the Paincli;i limestone as

recorded in Bulletin 9U. T'nited States National .Museum:

/{ntln/iinis (iciiliiK Raymond.

Vyrtodonta hrcvinHCula liillings.

Helicotoma irhitcavcuiantt Raymond.

Isochilina ? claviycra (Jones).

IsochUina claviycrn clarifracia (Jones).

Lcpcrditclla ? hihcUoaa .Tones.

Lepcrditia amyf/dalina Jones.

Lcperditia halthica primueva Jones.

IjCpcrditia fal)ulites (Conrad).
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Liospira americans (Billings).

Liospira docens (Billings).

Liospira proyne (Billings).

Lophospira Mcincfa (Hall).

Maclurites mognus Lesueur.

Nanno Idnysionnms Whiteaves.

Orthis triccnaria Conrad.

Pianodema siihacqiiata (Conrad).

rtenjf/omctopus iroosti (Safford).

Strophomcna inciirva ta ( Shepard )

.

Tetradium syringoporoides Ulricli.

Of these twenty species, ten occur in the divisions of the Stones River

in Tennessee. Ostracods are abundant throughout the formation, and gas-

tropods, cephalopods, corals, and trilobites are common in the lower part.

A pebbly conglomerate and sandstone occurs at the base of the Pamelia
and extends northward beyond the limit of the limestone into Canada,
where it is named Rideau sandstone.

Near L'Original. Canada, the following species have been collected from
limestones that are equivalent in age to the Pamelia of New York

:

Lepcrditia amygalhia Jones.

Leperditia halthica primacra Jones.

Leperditia fahulites Conrad.

Liospira docens (Billings).

Liospira progne (Billings).

Nanno kingstonensis Whiteaves.

STRATIGRAPHIC CORRELATIONS.

The sea in which the Stones River beds of the interior area

of North America were deposited is designated as the Gulf of

Mexico Embayment\ It came in from the south, spreading from

the Gulf of Mexico region to Oklahoma and central Tennessee during the

early Stones River time where the Simpson formation and the Tennessee

limestone of that age were respectively deposited. The embayment spread

northward into Kentucky and covered central New York and southern Can-

ada during the Lebanon time. The basal conglomerate at the bottom of the

Pamelia (the New York deposit), the thinness of that formation, its

increasing near-shore facies as it is traced northward into Canada, its

apparent conformity beneath the lower (;'hambersl)urg beds of Valcour age

in Pennsylvania, and the numerous fossils which it contains that are

similar to the upper Stones River fossils of Tennessee, has led to the cor-

relation of the Pamelia with the Lebanon beds, by Uliuch.

The Appalachian and Champlain troughs had direct connections with

the Atlantic and the faunas of the one mingled freely with the other, but

the marked differences of the faunas of the interior basin suggest the ex-

istence of a barrier separating the eastern and interior Chazyau seas. Cush-

^See Paleographic Maps, pages 305-307.
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ing* states that in New York during the early Stones River time deposi-

tion was confined to the Champlainian trough, and following the retreat

of that sea to the northwest into the St. Lawrence Gulf at the close of the

Crown Point stage, the Gulf of Mexico Embayment came into central New
York from the south, bringing in species and genera similar to the southern

interior faunas. During the upper Pamelia time the gulf connections were

restricted and somewhat later the sea was drained from the New York
region and the Champlain trough became again the area of deposition dur-

ing the upper Chazyan (Valcour stage).

BRYOZOAN FAUNAS OF THE STONES RIVER GROUP'.

The earliest known bryozoan, Hetcroncma prisciim, is a ctenostomatous

form and occurs in the Ungulite sandstone at Jegelecht Falls, Esthonia,

Russia. In Sweden this standstone has been referred to the basal Ordo-

vician by Swedish geologists from the presence of the fossil Oholus apollinis.

The earliest American form is a species of Nicholsonclla from the Beek-

mantown of Arkansas. Following those occurrences in chronological suc-

cession comes the earliest prolific fauna of the Stones River limestone in

central Tennessee. Considerable work has been done on the bryozoan faunas

of the early Mohawkian beds that occur in different places in North

America but up to this time very little has been published. The description

of several species collected from the Stones River of the Central Basin

area in Tennessee and published in the "Final Report of the Geological and

Natural History Survey of Minnesota," Volume' .".. ISO:!, by E. O. Ulrich, is

the most imiK)rtant paleontological contribution, 'riic published work on

the bryozoan fauna in other localities has lieen of a general nature and In

many cases the author only suggested that a coiisidenible fauna of bryozoa

was indicated liy the numerous fragments of this cla.ss of fossils. In other

cases collections containing abundance of bryozoa have been made and laid

aside until more time was available to study them. The present report

is the most extensive publication up to this time based upon new and de-

scribed forms of the Stones River bryozoa. The full value of the work can-

not be I'ealized until the faunas of other areas have been studied in detail

and some of the conclusions reached may be modified when the infornuition

from other areas is available. Considerable work has already been d<»iie

by the writer up(m the bryozf>a from the Cbazy of New York which will

form the basis of a subsequent paper.

Murfrcesharo fuiinu. The bryozoa collected are fi'W and poorly prcst-rved

and it is only the large trepostomatous species that can be identified from
the exterior surface, which are included in the table showing the range

and distribution of all the Sttmes River forms. The interior structui'e of all

of the observed specimens is destroyed by silicilication. No gtenostomata

are reiwrted from the Murfreesboro or later divisions of the Stones River.

Pierce fauna. Bryozoa are very abimdant in the Pierce limestone. The
Order Cyclostomata is represented by five genera and nine species. All

'Geol. Soc. of Amer. (1901).
^'Reference table, page 308.
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forms are members of the family Ceramoporidae. The twelve trepostoma-

tous genera are represented by twenty-four species. The Batostoma. Hallo-

pora and Nicholsonella are most abundant and appear in every locality from

which collections have been made. Seven genera and twelve species belong

to the order Cryptostomata. Graptodictya, Rhinidictya and Escharopora

are the most abundant in number of specimens.

Ridley fauna. Bryozoa in the Ridley limestone are not usually conspicu-

ous. Orbignyella occurs in many of the outcrops of the formation, but

good collecting localities for the other forms are rare.

Lebanon fauna. In many localities bryozoans are abundant. The Cryp-

tostomata are most abundant in genera and species, but the large Treposto-

matous forms ai'e most conspicuous.

ArtJioclema striatum Ulrich. Numerous species that are identical with

the Black River forms are found in the Lebanon formation.

Chasmatopora suhlaxa (Ulrich). This species is a long i-anged simple

cryptostomatous bryozoan. It is very abundant in the Pierce beds and is

common in all other divisions of the Stones River.

Escharopora iriareus (Ulrich), E. Wbana (Safford). E. ramosa (Ulrich),

are common and characteristic of the Lebanon formation. The forms in

the Pierce have been referred to E. angularis Ulrich, and E. confluens, which

are common in the Black River of Minnesota.

Helopora spiniformis (Ulrich) is common in the Pierce, Ridley, and

Lebanon limestones.

Numerous examples of Pachydictya resembling in all important features

the P. foliata of the Black River of Minnesota, are compared with that

species. It is abundant and grows slightly larger than the Minnesota forms.

Corynotrypa dclicatulata (James) is reprsented by numerous ana well

preserved specimens in the Pierce and Lebanon limestone. Corytrypa ten-

nesseensis Bassler is not so abundant as C. (lelicuJata but many small frag-

ments of zoaria occur in the Pierce outcrop at Ward's Mill, Rutherford

County.

Mitoclema cinctosum Ulrich occurs in many places in the Ridley lime-

stone and is abundant at Almaville, Tennessee.

Batostoma lihana (Safford) was described by Safford in 1869 and is re-

described in this paper as a common and characteristic fossil of the Lebanon

limestone. Batostoma suberasum, new species, has not been described from

the Chazy of New York but specimens in the collections made by Dr. E. R.

Cumings are similar to the Tennessee species.

Dianiilitcs cf. pctropolitanus is very abundant in the Ridley limestone and

is usually poorly preserved. It is clo.^ely related to D. pvtropolituum Dy-

bowoski.

Hemiphratnna irrusum (Ulrich) is abundant in the Pierce and Ridley

limestone. It shows slight variations from the Black River species of Min-

nesota but it is not thought advisable to suggest a new name at this

time.

Nicholsonella pulchra Ulrich and 2\'. frondifera new species, are the very

abundant and most conspicuous trepostomatous bryozoa of the Stones River
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beds. Forms apparently identical to these occur in tlie lower Chazy of

New York.

OrhifjnyeUa nodosa, new species, is very abundant in the Lebanon liuie-

stone near Big Spring. Tennessee.

Orhignyella siiNameUosa Ulrich and Bassler, was first described from the

Pierce beds near Murfreesboro. Tennessee, but further stratigraphic study

of the Stones River group has .shown that it is much nion' abundant and

widely distributed in the Ridley limestone than any other species in that

formation.

RANGE AND DISTRIBUTION OF OTHER SPECIES OF THE STONES
RIVER GROUP IN CENTRAL TENNESSEE.

The table (page 310 1 is given to express briefly the I'elation of the

MoUusca. ostracode sponge and coral faunas from the Central Basin region

with the faunas of Stones River age from other localities and those of

younger age found in Tennessee and elsewhere.

descriptons of genera and species
orih:r cyclostomata busk.

The arangemcnt <»f the zooecia. the form of tlie zoarium. and the presence

or absence of interstitijil cells and vesicular tissue are the important char-

acters upon which the families and genera of this order is founded.

The zooecia are simi»le and short, with minutely porous calcareous walls.

Diaphragms are absent. The apertures are rounded, slightly raised, bent

outward, and iiioperculate. Ovicells are i)resent.

Fnmily Crrdinoiioridae Ulrich.

Members of this family may be identified by the more or less oblique

aperture with an elevated lunariimi often developed into a hood. The cell

walls are minutely porous and composed of irregularly laminated and inti-

mately connected tissue. Maculae of mesopores or of zooecia longer than the

average occur at regular intervals. Diaphragms are few: mesopores are

generally present, irregular and free from tabulation.

fjcntiH CcrdmoporiUd IIrich. (Jenotype: Ceramoporella distincta Ulrich.

Ceramoporella Ulrich. Jour. Cincinnati Soc. Nat. Hist.. ."). ]S,S2. p. 150.

Miller. N. A. Pal., iss'.t. \^. liOT. Ulrich. Geol. Surv. Illinois. S. ISOO. pp. 380.

404; Geol. Minnesota. .''.. 1803, p. 328. Procta. Syst. Sil. Centre P.oheme, S.

pt. 1. 1804. p. ir,. T'lrich, Zittel's Textb. Pal. (Engl. cd.). 181KJ. p. 207.

Simpson. 14th Ann. Rep. State Geol. New Yoik for 1804. 1897. p. r)04.

Nickles and Bassler. Bull. U. S. Geol. Surv.. 173. 1!«)0. p. 2.3. Ba.ssler. ibid.,

202. 1000. p. 20. Grabau and Shinier. N. A. Index Fos.sils. 1. 1007. p. 121.

Cunnings. 32d Rep. Dep. Geol. Nat. Res. Indiana. IftOS, p. 742. Bassler. Bull.

U. S. Nat. Mus.. 77. 1011. p. 81 : Zittel-Eastman Textb. Pal.. 1013. p. 327.

Zoarium consists of incriistations often superi)osed. forming masses, zo-

oecial tubes are short and thin-walled, with ai)ertures that are more or less
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oblique, oval, surroiiiKled by mesopores ; the hniariuui is developed into a

prominent liood-strnctnre.

CeranioporeUa (jrandis n. sp. Plate I, Figs. 4-G. The colony grows into

very irregular small masses, epithecated below and composed of superim-

posed contorted layers. Zooecial apertures are but slightly oblique, gen-

erally appearing somewhat rhomboidal at the surface. The lunarium is

thick but not very prominent in the specimen described. It occupies one-

third of the circumference of the aperture. Maculae are scarcely distin-

guishable. The interior walls are rather thick, including numerous rounded
mesopores; the number of these varying, however, in different parts. The
zooecia are suliovate with irreguhniy laminated walls; diaphragms are
wanting.

This species is distinguished from C. robusta by its inconspicuous maculae,
somewhat smaller and exteriorly less I'ounded cells and more numerous
mesopores. The latter are rarely seen at the surface, being apparently in-

cluded within the subquadrate zooecial wall, for which reason the species is

probably related to C. mcluHU and C. imjcnun. but separated from those

species by its laminae growth, thicker layers, heavier walls and less oblique

apertures. The orifices of C. grandis are not liidenticulate as in C. inclusa

and C. ingemta.

Occurrence : Pierce limestone. Murfreesboro. Tennessee.

Holotype: o45Sl U. S. Xat. Mus.

Ceramoporella ingenna n. sp. Plate I. Figs. 1-3. The zoarium forms thin

laminae, contorted, covered below by a concentrically striated epitheca ; as
far as observed it does not grow in superposed layers. The cell is of the C.

inclusa type, the elliptical zooecial aperture itself together \^ith generally

three mesopores being included within a raised rim somewhat rhomboidal
in outline. Maculae are quite inconspicuous.

C. hu/enua is distinguished from C. inclusa by free habit of growth and
larger zooecial spaces, these being as 3 ;4 or 4 ;5. The walls of C. ingenna
are somewhat thicker tlian C. inclusa.

In C. grandis the cell mouths do not show the mesopores and the ovate
zooecial aperture as in C. ingenna.

Occurrence: Pierce limestone. Stones Kiver group. Murfreesboro, Ten-
nessee.

Holotype : 54579 IT. S. Nat. Mus.
Crcnns Cocloclcma Tlricli. Genotyiie : Diamesopora vaupeli Ulrich.

Coeloclema I'lrich. Jour. Cincimiati Soc. Xat. Hist.. 5, 18S2. p. 137; 7,

1884. p. 49 (not defined). Xicklcs and P.assler. Bull. U. S. Geol. Surv.. 173,

1900. pp. 24. 211. Bassler. Bull. C. S. Geol. Surv.. 292. 19(X}. p. 21. Grabau
and Shimer, X. A. Index Fossils, 1. 1907. p. 122. Cunnings. 32d Ann. Rept.,

Dept. Geol. Xat. Res. Indiana, 1908. p. 742. Bassler, Bull. T'. S. Xat. Mu.s.,

77. 1911, p. 83 ; Zittel-Eastman Textb. Pal., 1913. p. 328.

Diamesopora (part) Ulrich. Geol. Surv. Illinois. 8. 1890, pp. .380. 407; Geol.

Minnesota. 3. 1893. p. 330; Zittel's Textb. Pal. (Engl. ed.i. 189G. p. 268.

Zoarium forms hollow branches lined with a striated epitheca ; zooecia
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are short, tubular and thick-walled ; apertures are oval, oblique, with a

liood-like lunarium.

Goeloclcma pierccanum n. sj). Plate II, Figs. 1-2. The zoarium consists

of hollow, cylindrical branches, lined with a wrinkled epitheca. and averag-

ing 1 to 1.5 mm. in diameter. The inner cavity is usually filled with clay

and fragments of foreign organic remains.

The lunaria are well developed, thick, distinct, and form four-fifths to

nine-tenths of a complete circle about .1 mm. in diameter. The apices of the

lunarium cause a decided constriction in the aperture and in a few cases

nearly separate it, making the resemblance of the zooecial openings to the

figure eight quite striking.

The zooecia are irregularly distributed over the surface, in some parts

separated by mesapores, and in others, in contact on one or two sides ; four

to six zooecia occur in 2 mm. The zooecial tubes are short ; the earlier por-

tion is recumbent on the thecal membrane for a short distance and then

turning outward, approach the surface perpendicularly.

Mesopores are irregular in shaix? and size and thick-walled as shown in

tangential sections.

No diaphragms were observed in either the zooecia or mesopores.

Occurrence: Pierce limestone Walter Hill, Rutherford County. Tennessee.

Holotype : 238-14. Indiana University.

Cocloclcma inflatum n. xp. Plat*' II. Figs. .'i-H. The zoarium consists of

hollow, (•ylin<lrical, branching stems. 1.5 to 2.5 mm. in diameter. The inner

surface is lined with wriid<led cintheca and the cavity usually filled with

fragments of foreign material. Tlic zodccial layer is from .5 to .8 mm. in

thickness.

Mesopores are few, small ;ind uiie(|u:illy distributed among the zooecia,

being more numerous in the iiicoiisiiicuous maculae where they fre(|uently

separate the zooecial walls.

The apertures are oval and in-egnl;irly distorted forms surrounded b.v

thick walls.

The lunarium is thin, broadly curved, often as wide as the short diam-

eter of the aperture. The ends of the crescent are inflated, turn outward,

and lie imbedded in the wall of tiie zooecia.

The prinntive zooecia have tliin wiills. and lie along the thecal lining

for a slight distance (.1 to ..'! iniii.l, then tiiiii oiitwiird and approiicli (lie

surface nearly jM'riH'iidicularly.

Diaphragms are absent in botli zooecia ;in(l iiu'sopores.

Occurrence : Pierce limestone, one iind one-fonrlh miles south of Florence,

Rutherford County. Tennessee.

Holotype: 240-20. Indiana Fniversity.

Cocloclcma coHHunilc n. up. IMate II, Figs. (!-7. The zoarium consists of

cylindrical, ramose, hollow stems from 1.5 to 2.5 mm. in diameter. The
zooecial layer varies from .5 to 1 nun. in thickness and rises from a wrinkled

epitheca.

The zooecial apertures are disloited ovals in cross-sections, with thick
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walls and almost completely separated by the numerous small mesopores

and Interstitial tissue.

The lunaria are thick, of slightly greater curvature than the walls of

the apertiu'e, and forms a semicircle. The attenuated ends of the crescent

are bluntly rounded. Within the lunarial curve the aperture is narrowed

siitficiently to accommodate the thickness of the lunarium, but is not dis-

tinctly constricted as in Cocloclema pierceanum n. sp.

The zooecial tulies in C. consimile bend outward in a more uniform and

broader curve fi'om the thecal membrane than in the associated forms.

Mesopores are more numerous in this species than in C. alternatum of the

Eden of Cincinnati.

Occurrence : .Pierce limestone, 1 mile southwest of Lascassas, Ruther-

ford County, Tennessee.

Holotype : 241-17. Indiana University.

Oenns Anolotichia Ulrich. Genotype : Anolotichia ponderosa Ulrich.

Anolotichia Ulrich, Geol. Surv., Illinois, S, 1890, pp. aSl, 474 ; Geol. Minne-

sota, 3, 1893, p. 326; Zittel's Textb. Pal. (Engl, ed.), 1896, p. 268. Nickles

and Bassler, Bull. U. S. Geol. Surv., 173, 1900, p. 24. Brabau and Shimer.

N. A. Index Fossils, 1, 1907, p. 123. Bassler Bull. U. S. Nat. Mus., 77, 1911.

p. 91 ; Zittel-Eastman Textb. Pal., 1913, p. 328.

Zoarium ramose, digitate, laminate or incrusting ; zooecial tubes are com-

paratively large, subpolygonal. long and intersected by more or less remote

diaphragms ; lunarium slightly elevated at the surface and traversed in-

ternally by two to six minute vertical, closely tabulated tubes ; mural pores

present.

Anolotichia explanata n. sp. Plate III, Figs. 1-4. Zoarium is explanate,

and lamellose, forming dome-like masses by the superposition of laminar

expansions which vary from one to three mm. in thickness. The largest

specimen observed is 70 mm. In diameter and from 10 to 30 mm. in depth.

The surface is smooth with about 5 inconspicuous maculae of large zoo-

ecia in one sq. mm.
The tangential section shows the zooecia to have large, direct, polygonal,

relatively thin-walled apertures ; four to five in 2 mm. Mesopores are few,

occurring more frequently in the maculae than elsewhere. Lunaria are dis-

tinct crescents with ends projecting slightly into the zoecial cavity. Three

to six vertical tubuli traverse internally each lunarium.

In the longitudinal section the zoecial tubes rise at an acute angle from
a thin epithelium and bend almost immediately directly towards the sur-

face. Thin complete diaphragms one to three tube diameters apart cross

the zoecial tubes. The wall structure as shown in the figure, is character-

istic of the genus.

Anolltichia explanata is distinguished from .4. ponderosa and A. im-

polite Ity the form of the zoarium. and from the expansive species of the

European types ])y its more robust growth, greater length of the zoecial

tubes and more diaphragms.

Occurrence : Pierce limestone, Murfreesboro, Tennessee. 1^/4 m. N. W.
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of Salem, and 1*4 m. S. E. of Blackmail. Rutherford County, Tennessee.

Ridley limestone : Hulpluir Springs. 4 m. X. W. of ^Murfreosboro, Tennessee.

Holotype : U. S. Nat. Mus.

Paratypes: 239-2, 3, 4, 5; 240-1. 2:j. Indiana University.

TREPOSTOMATA.

Futnily MwiticuUiJOridac Xicholsoii (ciiiciKhd I Iricln.

The mo.st important character of this family as defiue<l by riricli is the

occurrence of the cystiphragms in the zooecial tubes. In Mesotrypa and

Orbignyella these structures appear as curved diaphragms. The zoarium

has a lamellate, massive, ramose, bifoliate incrusting or frond method of

gi'owth.

Genus Monticulipora D'Orhigny. GenotyiK' : Monticulipora D'Orbigny,

Prodr. Pal.. 1, 1850. p. 2~>. Edwards and Hainie. Mon. British Foss. Corals,

Pal. Soc, lSr)4. p. 204. footnote. Pictet. Traiti de Pal.. 2d ed.. 4. 1857. p. 443.

Milne-Edwards. Hist. at. des Corall. 3. 1800. p. 272. Eichwald. I.cth. Rossica,

1. 1800. p. 402. Salter, Cat. Camb. Sil. Foss.. 1873. p. 1<»8. Dekoiunck. Xouv.

Rech. Anim. Foss. Terr. Carb. Belgique, 1872. i>. 141. Eiiidstrom. Ann. Mag.

Nat. Hist.. 4th ser., 18. 1S76, p. 5. Nicholson. Pal. Tabulate Corals, 1879, p.

209. Zittel Handb. Pal., 1. 1800. p. 014. Nicholson, genus Monticulipora,

1881, p. 99. I'lrich. Jour. Cincinnati Soc. Nat. Hist.. ",. 1882. pp. 153, 232.

Roemer. Ecth. geog.. jit. 1. Leth. Pal.. 1883. p. 408. Fnord. Contr. Micro-

Pal. Cambro-Sil.. 1883. ]». 7. Freeh, zeits. d. d. geol. ge.sell.. .!7. 1885. p. 951.

Waagen and Wentzel. Pa. Indica. 13th ser.. 18S0. p. 874. James. Amer.

(ieol.. 1, 1888, p. 380. James and James. Jour. ("in. Soc. Nat. Hist., 10. 1888,

p. 158. Miller, N. A. Geol. Pal.. 1889. p. 197. Reminger. Amer. Geol., 0. 1890,

pp. 102-121. TTlrich. Geol. Surv. Illinois. 8. 1890. pp. 370. 407: Amer. Geol.,

10, 1892, p. 57; Ulrich, Geol. Minnesota. 3, 1893. p. 217. James. Jour. Cin-

cinnati Soc. Nat. Hist.. 15. 1893. p. 155; Zittel's Textb. Pal. (Engl, ed.),

1896, p. 103, 272. Lindstrom. Kongl. Sven. Vet. Aka<l. Handb.. 32. No. 1,

1899. p. 52. Sardesfm. Neues Jahrb. Min.. Geol. Pal.. I'.eilage-Band. 10.

1890. p. 347. Simiison. 14th Ann. Rep. State Geol. New York for 1894.

1897. p. 577. Nickles ami Bassler. Bull. U. S. Geol. Surv.. 173. 1900. p. 28.

Procta, Syst. Sil. du Centre Bohenie. 8. pt. 2. 19f)2. p. 312. I^lrich and Bass-

ler, Smiths. Mi.sc. Coll.. Quart.. 47. 1W4. p. 15. Grabaii and Shimer, N. A.

Index Fossils, 1, 1907. p. 127. Cumings, 32d Ann. Rep. Dep. Geol. Nat. Res.

Indiana, 1908. p. 750. Bassler, Bull. V. S. Nat. Mus.. 77. 1911. p. 179; Zittel-

Eastman Textb. Pal., 1913, p. 331.

Peronopora (in part) Nicholson, genus Monticuliiiora. issi, j). 215.

The early reference given refer to MonticuliiKira in its broader sense at

the time it contained ;i heterogeneous collection of species. Its present lim-

itation is due to the work of T'lrich. which jibices the genus on a definite

basis with the following i»rinciiial differenti.it iiig ( li.iiacti is : Cystipliragms

occur both in the peripheral and axial region; the walls of the zooecia and

mesopores have a granulose structure; acaiithopores are usually numerous
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but may he wanting:, havinc; a granulose characror. an indefinite outline,

and no central perfor.-'.tion ; niesopores are variable in number: diaphragms
occur in both sets of tubes. The zoaria consist of frond, ramose, massive,

laminate and Incrusting types.

Monticulipora intersita, Ulrich and Bassler. Plate IV. Figs. 1-2. Tne
zoariiim consists of parasitic expansions, 1 to 3 mm. thick, with faintly dis-

tinguished clusters of larger zooecia on the surface.

The zooecia are thin walled and angular with the usual granular wall

structure.

The diaphragms and cystiphragms are crowded much as in M. disciila

except that the opening left liy the cystiphragms is nearly always open on

one side and subtriangular in shape. Mesopores are abundant and closely

tabulated, having generally three diaphragms in the same distance in which
two cystiphragms occur in the zooecial tubes. Acauthopores are wanting.

Occurrence : Pierce limestone, Murfreesboro. Tennessee.

Holotype : 43878, U. S. Nat. Mus.

Monticulipora discula, Ulrich and Bassler. Plate IV, Figs. 3-4. The
zoarium forms small discs that are attached to foreign bodies. They are

less than 12 mm. in diameter and about .5 mm. in thickness. The zooecia

are thin walled, angular, and nine of the average size occur in 2 mm. A
cross-section of the cystiphragms tangeutially forms large oval openings.

The zooecial tubes are crowded with diaphragms (3 to 4 in a tube diameter).

Acauthopores are apparently wanting. Mesopores are very few and occur

in clusters only.

Occurrence : Pierce limestone, Morfreesboro, Tennessee.

Holotype: (103) U. S. Nat. Mus.

MoHticaldpora compacta. Ulrich and Bassler. Plate IV, Figs. 5-6. The
colony grows into an upright ramose zoarium with compressed solid

branches. The surface is even with maculae of the larger zooecia rather

indistinct.

There are eight to nine apertures in 2 mm. The wall and acanthopore

structure is similar to the M. incompfa. The acauthopores are strong, oc-

curring at most angles of the zooecia and in various horizons within the

axial region of the zooarium.

Mesopores are few and scattered.

Diaphragms and cystiphragms are closely crowded, 2 to 3 in a tube di-

ameter in the axial region and becoming more numerous towai'ds the sur-

face where there are from 25 to 30 in 2 mm.
Occurrence : Pierce limestone. Murfreesboro, Tennessee.

Holotype; (21) U. S. Nat. Mus.

Genus OrhiynyeUa, Ulrich and Bassler. Genotype: Orbignyella subla-

mellosa Ulrich and Bassler. Orbignyella Ulrich and Bassler, Smiths. Misc.

roll, (quart, issue), 47, 1904. p. IS. Bassler, Bull. U. S. Geol. Surv.. 292,

190(;. p. 20: Bull. U. S. Nat. Mus.. 77. 1911. pp. 181, 182.

Monticulipora (part) Ulrich. Jour. Cincinnati Soc. Nat. Hist.. 5, 1822,

W). 153, 232 ; Geol. Surv. Illinois, 8, 1890, pp. 370, 407.
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Zoarixim consists of parasitic and laminate expansion which in some spe-

cies rises into domed or globular masses. The wall structure resembles the

Heterotrypidae more than the Monticuliporidae. The aeanthopores are well

developed and sharply defined. The cystiphragms, which appear as curved

diaphragms, form the basis for the assignment of the genus to the family

Monticuliporidae.

OrUgncUa nodosa, n. sp. Plate V, Figs. 1-2. The zoarium forms small

and large incrusting expansions, that rise into nodular masses of irregular

forms and sizes, by superiwsition of layers ; nodules are unequally distrib-

uted. Slabs have been collected on which there are numerous colonies that

are contiguous and overlap one another, forming an incrustal covering

of many square inches. The nodules vary in height from .5 mm. to 10 mm.,

with a corresponding variati(m in width.

The surface is even; twenty-four mac-ulae of large zooecia occur in one

sq. cm.

The zooecia are polygonal, and have relatively thick wall ; 8 to 9 occur

in 2 mm. Mesopores are absent. Aeanthopores are about as numerous as

the zooecia, located at the tube angles, and f)f large size, causing slight

inflection of the zooecial walls in most cases.

The zooecial tubes of each laminar expansion are about .7 mm. long, with

3 to 4 horizontal or from 1 to ."! cystoid diMiiliragiiis in the si>ace of one tube

diameter.

The nodular zoarium. lack of monticules, and more numerous cystoid dia-

phragms distinguish the species from Obif/iij/clhi ircathcrbi/i. Orhi(jnyeUa

lamellosa has large zooecia. less curved diaphragms, and much longer

zooecial tubes than O. nodona. The large aeanthopores and zoarial forms

of 0. nodosa are distinct differences which separate it from O. sublamcllosa.

Occurrence: Lelianon liiiicstoiic I'.ig Siniiigs. Kutlicrford Tounty. Ten-

nessee.

Holotype, 24S-in. liidiiiiia I'liiversity.

Orbif/nycUa muUitabuUtia. n. sp. Plate V, Figs. .{-4. Zoarium, lanmi-

ated, depressed, conical domes, rising from a wide base. The lower surface

of the mass is covered with a wrinkled epitheca. The type specimen is 9.5

cm. in diameter and 2X> cm. hlgli. The surface is smooth, with inconspicu-

ous clusters of large zoecia.

Mesopores are very few, occurring in the m.icnhie only. The zoecia are

angular, thin-walled; 8 to Siy{> in 2 mm. Large well d<'veloiied aeanthopores

with distinct lumen are present at most every tube angle.

The zooecial tubes of a single lamina are 1 to 3 mm. long, crossed by 4

to 5 horizontal diaphragms in the space of one tube diameter. Cystoid,

curved or infundibular diaphragms occur in every tube.

The crowded horizontal diaiihragms, thickness of laminae, large aean-

thopores, and manner of zooecial growth, are a conil)ination of characters

not found in any other species of the genus yet described.

Occurrence: Pierce limestone; in sink hole at Almaville, Rutherford

County, Tennessee.
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Holotype : 244-17. Indiana University.

Genus Mesotrypa Ulrich. Genotype ; Diplotrypa infida Ulricli. Diplo-

trypa (in part Nicholson, Paleozoic Tabulate corals, 1870, p. 312; genus

Monticulipora, 1881, pp. 101, 155. Ulrich, Jour. Cincinnati Soc. Nat. Hist.,

5, 1882, p. 153. Foord, Contr. Micro-Pal. Cambro-Sil., 1883, p. 13. Ulrich

Geol. Surv. Illinois, 8, 1890, p. 378.

Mesoti'ypa Ulrich, Geol. Minnesota, 3, 1893, p. 257. Nickles and Bassler,

Bull. U. S. Geol. Surv., 173, p. 30. Bassler, Bull. U. S. Geol. Surv., 292, 1906,

p. 27. Grabau and Shimer, N. A. Index Fossils, 1, 1907, p. 130. Hennig,

Archiv. fur Zool., 4, No. 21, 1908, p. 29. Bassler, Bull. U. S. Nat. Mus., 77,

1911, p. 196.

Zoarium hemispheric, conical, discoidal or incrusting. It is generally

free with an epithica covering the base ; zooecia are polygonal or circular

with curved, and sometimes funnel-shaped diaphragms, which are probably

modified cystiphragms ; zooecia more or less separated by angular meso-

pores, which become smaller with age. and are intersected by numerous
diaphragms ; acanthopores generally present.

MeHOtrypa crustuluta n. sp. Plate V, Figs. 5-6. The zoarium of this spe-

cies forms incrusting expansions about 2 mm. in thickness. In the type

specimen the zoarial mass consists in part of superimposed layers and at-

tains a height of 8 to 10 mm. On the surface small low monicules of large

zoecia and numerous me.sopores are irregularly distributed, varying from 1

to 3 mm. apart. In places the surface rises into conical-like tubercles .5 to

1 mm. high, and from 8 to 12 mm. apart.

The zoecia are thick-walled at the surface, circular, regularly arranged,

and in contact on 3 or 4 sides ; 7^^ to 8 intermonticular and 5^2 monticular

zooecia occur in 2 mm.
The acanthopores are small, inconspicuous, and unequally distributed, 6

to 7 about a zooecia in some areas and in others no acanthoiwres are pres-

ent.

Mesopora are abundant ; more niimerous at the base than in the mature
zone. Diaphragms are closely set ; 13 to 15 in the distance of one mm.
The diaphragms in the zooecia are in rather definite parallel transverse

horizons, separated by a distance equal to li/^ to 2i/^ tube diameters. Two
to six diaphragms i/4 to % tube-diameters apart are present in each zooecia

at the elevation of the common horizons. Curved and cystoid diaphragms
occur in the mature part of the zooecial tube only.

The segregation of the small and inconspicuous acanthopores into areas

closely associated with the monticular zooecia. the zonal arrangement of the

diaphragm and the localization of the curved and cystoid diaphragms in the

peripheral portion of the zoarium are the conspicuous differentiating char-

acters of the species.

Occurrence : Pierce limestone, Murfreesboro. Tennessee.

Holotype: (92) U. S. Nat. Mus.

Mesotrypa dubia. n. sp. Plate VI, Figs. 1-2. Zoarium consists of thin

expansions 2 mm. in thickness. Small inconspicuous maculae, consisting
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of zooocia slightly larger than the average and less number of mesopores

than are present in the intermacular area, occnr on the snrface at intervals

of 2 mm.
Mesopores are ahnndant, slightly headed, irregular in shape, size and

distribution : about ir» diaphragms cross the tubes in the distance of one mm.
The zooecia are relatively thin-walled, subcircular or polygonal, in con-

tact on 2 or .3 sides mostly, less fiequently on foiir ; 7 or 8 occur in 2 mm.
The acanthopores are few and of medium size. There are rarely more

than one or two in two .square mm. The central lucid spot is distinct; the

outer boundary is definite.

Curved and horizontal diaphragms are present throughout the zooecial

tube, separated from i/; to 1 tube-diameter apart.

The irregular distrllmted zooecia and mesopores. the few acanthopores of

medium size, and form of zoiirium are distinguishing c(>nd)ination of char-

acters for this species.

Occurrence : Pierce limestone. Murfreesboro. Teiuiessee.

Holotype: (93) U. S. Nat. Mus.

Famihi ITclcrottupidac Ulrich.

This family includes those trepostomatous bryozoans having zooecia with

straight diaphragms, clearly defined acanthopores, and walls of a dual char-

acter ; the outer wall is amalgamated with tlie outer one of the adjacent

zooecia and shown as a light coloied l)and lying between the iinier and dis-

tinctly zooecial walls of darker and finely laminated tissue.

Dekayella Ulfich. (}cnotype : Dekayella obscura Ulricii. Dekayella

Ulrich, Jour. Cincinnati Soc. Nat. Hi.st., 5, 1882, p. 155; ildd.. C. ISS:!. p. !X).

Miller, N. A. Geol. Pal.. 1889, p. 184. Ulrich, Geol. Surv. Illinois. 8, 1890.

p. 372; Geol. Minnesota, 3, 1893, p. 209; Zittel's Textb. I'm!. (Engl. ed.).

1896, p. 273. Simpson. 14th Ami. Rep. State Geol. New York for 1894, 1897,

p. 589. Nickles and I'.assler. Bull. U. S. Geol. Surv., 173. liXK), p. 31. (tim-

ings. Amer. Geol., 29. 19(»2. p. 200. Ulrich ;ind I'.assler. Smiths. Misc. Coll..

47, 1904. p. 24-27. (Jrabau and Shinier. N. A. Index Fossils. 1. 1!KI7. ii. 132.

Bassler, Bull. U. S. N:it. .Mus.. 77, 1911. p. 20.".: Zittcl-IOastniiin Textb. Pal.,

1913, p. 333.

This genus has been briefly and ade(|u;it('ly described by TTlrich and

Bassler in 1904 as follows

:

"Zoarium erect, ramose or CrdiKlesceiit : two sets of acMMtli(>i)ores. liirgc

and snuiU ; mesopores \;iriiible. geuciMlly iimrc or less numerous; dia-

phragms numerous."

DcJcaijcUd ridlciiana. v. sp. I'late VI, Fig.s. 3-4. The zoarium consists of

large, thick, irregular fronds. The type specimen varies from S to 12 mm.
in thickness. The greatest oliserved height is 80 mm.
The surface is even and mncuhie of Inrge mesojM.res are sniiill and iiicon-

spiciious.

The zooecia are oolygonal, thick walled ; 9 to 9Vi! apertures in 2 mm.
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Mesopores are few and seldom observed in sliallow tangential sections

of old specimens.

Acanthopores are numerous, 2 to about a zooecium, and of two sizes.

In the tangential sections the walls appear amalgamated and a distinct

crenulation is observed from the longitudinal section in the axial region.

Diahpragms are few and unequally distributed in the immature zone

and close set in the mature where 2 to 4 cross the tube in the space of one

tube diameter.

The method of growth of this species distinguishes it from the associated

forms.

Occurrence : Ridley limestone. 2i/2 miles northwest of Salem, Rutherford

County, Tennessee.

Holotype : 245-G, 10. Indiana University.

Genus Hcterotrypa Nicholson. Genotype : Monticulipora frondosa

D'Orbigny. Heterotrypa (in part) Nicholson, Pal. Tabulate Corals, 1879.

p. 291 ; genus Monticulipora, 1881, pp. 101, 103. Zittel. Handb. Pal.. 1. p. 015.

Ulrich. Jour. Cincinnati Soc. Nat. Hist., 5, 1882, p. 155 : ibid., 6, 1883. p. 83.

Foord, Contr. Micro-Pal. Cambro-Sil., 1883, p. 20. TTlrich. Jour. Cincinnati

Soc. Nat. Hist., 0, 1883, pp. 83-85. Roemer. Leth. geog.. pt. 1, Leth. Pal.,

1883, p. 471. Rominger. Amer. Geol.. G. 1890. pp. 114. 119. Ulrich, GeoL.

Surv. 111.. 8, 1890. pp. 371. 413; Geol. Minnesota, 3. 1893, p. 267. Zittel's

Textb. Pal. (Engl, ed.), 1896. p. 104. Ulrich. Zittel's Textb. Pal. (Engl, ed.),

1896. p. 273. Simpson, 14th Ann. Rept. State Geol. New York for 1894, 1897,

p. 579. Nickles and Bassler, Bull. U. S. Geol. Surv., 173, 1900, p. 31. Cum-
ings, Amer. Geol., 29. 1902, p. 199. Ulrich and Bassler. Smith. Misc. Coll.,

Quart.. 47, 1904, pp. 24, 25. Bassler. Zittel-Eastman Textb. Pal., 1913, p. 333.

Zoarium erect (ramose or) frondescent : acanthopores of one kind ; small

;

mesopores varying in number, generally abundant, sometimes wanting

almost entirely. With the addition of the words enclosed in parenthesis the

description of the genus is taken from the "Revision of the Paleozoic Bry-

ozoa" by Ulrich and Bassler.

Heterotrypa patera n. sp. Plate VI. Figs. 5-6. Zoarium ramose, about 5

to 10 mm. in diameter. Surface is smooth, with small maculae composed

of mesopores, surrounded by zooecia slightly larger than the average ; about

4 in 1/4 SQ- cm.

Tangential sections show the zooecia to lie subcircular and thick-walled.

A vei'y thick cingulum consisting of laminated secondary tissue, surrounds

each aperture. A thin dark line separates the cingulum from the true zooe-

cial wall which forms an angular boundary between the zooecia and appears

finely granular, light colored and amalgamated. The acanthopores are

small, with a distinct, minute central lucid spot and an indefinite outer

boundary ; 5 to 10 among 10 zooecia.

The zooecia in the axial region are crossed by diaphragms from 1 to 3

tube-diameters apart. From the immature region the zooecial tubes proceed

outward in a gradual ciu've, increasing sufficiently in the peripheral zone to

cause the zooecia to open perpendicularly at the surface. The walls and

cingulum increase in thickness from the early mature region to the peri-
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phery, closing the mesopoitis a ^d rounding the apertures of the zooecia.

Two to three diaphragms occur iu tlie zooecia of tlie mature zoue in the dis-

tance of one-tube diameter.

Many of the characters of II. patera are very similar to H. microstigma

from the Richmond, but the much less number of acanthopores and the

absence of inflections of the zooccial walls by the acanthopores in H. patera

serve to differentiate them.

Occurrence : Pierce limestone : 2 miles northwest of Murfreesboro, Ten-

nessee, at Stokes Gannon's ford.

Holotype : 242-4. Indiana University.

Hetcrotrijpa stonensis n. sp. Plate VIII, Figs. 1-2. Zoarium ramose ; 7 to

15 mm. in diameter. The surface is smooth ; monticules are absent ; small

inconspicuous maculae of clusters of large zooecia are numerous, .2 to .5

mm. across and 2 to 2.5 mm. apart, measured from center to center.

The zooecia are thick-walled, and subcircular. A completely developed

cingulum is present in each zooecia. The true zooecial wall is angular,

finely granular, amalgamated and sepai-ated from the cingulum by a distinct

dark line of contact ; 8 to zooecia occur in 2 mm.
The acanthopores are of medium size, with indefinite bcunidary ; 2 to 3

about each zooecia. The central lumen is very small and mostly indistinct.

Mesoixtres are very few. being absent in most of the tangential sections.

The zooecial tubes in the immature region are thin-walled and crossed

by very few diaphragms. They turn outward in a slight curve to the initial

mature region where the bending is sul)angular and short. Thruout the

deep matiu'e zone the tubes proceed directly to the surface.

Diaphragms in the mature region are spaced aliout one-fourth to cme-half

tube diameter apart. Toalesced and infundiliular diajihragms are present.

The scarcity of diaphragms in the axial region, the tliinner cinguhuu and
inconspicuousness and zooecial composition of the macuhu! of Hctcrotrypa

stonensis separates it from H. patera.

The greater abundance of acanthopores, pre.sence of numerous dia-

phragms in the axial region and the well developed maculae of II. micros-

tigma distinguish it from H stanensis.

Occurrence : Pierce limestone ; two miles northwest of Murfreesboro,

Tenn., at Stokes Gannon's ford.

Holotype : 242-5. Indiana University.

Family Constellaridae. Ulrich.

The zooarium is ramose, frondescent, laminar or incrusting. The stellate

maculae is probably the most obvious character of this family l)ut greater

importance is assigned to the granular wall structure in the mature region,

and the presence of hollow spines or granules which occur in the place of

true acanthopores. Mesopores are angular and usually abundant.

Oenus (JonMellaria Dana. Genotype: Ceriopora constellata (Van Cleve,

M. S.), Dana. C:k)nstellaria Dana. Zoophyta, 1840, p. 537. Edward and
Haime, Mon. d. Polyp. Foss. d. Terr. Pal. (Arch. Mus. d'Hist. Nat, 5),



289

ISni, pp. ir>4, 27S. Pictet, Traite de Pal., 2(1 ed., 4, 1857, p. 154. Nicholson,

Pal. Ohio. 2, 1875. p. 214; Pal. Tab. Corals. 187!), p. 292. Zittel. Ilandb. Pal..

I, 1880, p. G15 ; Genus Monticulipora, 1881, p. 97. Ulrich. Jour. Cinciunati

Sec. Nat. Hist. 5. 1882, p. 156 ; 6. 1883, p. 265. Roemer, Leth. geog., pt. 1,

Leth. Pal., 1883, p. 485. James and James, Jour. Cincinnati Soc. Nat. Hist.,

II, 1888, p. 29. Ulrich, Geo!. Surv. Illinois, 8, 1890, pp. 374, 423. Rominger,

Amer. Geol.. 6, 1S90. p. 113. Ulrich, Geol. Minnesota, 3, 1893. p. 311 ; Zittel's

Textb. Pal. (Engl, ed.), 1896, p. 276. J. F. James, Jour. Cincinnati Soc. Nat.

Hist.. 18. 1896. p. 117. Nickles and Bassler, Bull. U. S. Geol. Surv., 173,

1900. p. 34. Grabau and Shimer, N. A. Index Fossils, 1. 1907, p. 135. Cum-
ings, .32d Ann. Rept., Dept. Geol. Nat. Res. Indiana, 1908, p. 742. Bassler,

Bull. U. S. Nat. Mus., 77. 1911, pp. 218, 219 ; Zittel-Eastman Textb. Pal., 2d

ed., 1913, p. 334. Stellipora Milne-Edwards Hist. Nat. des Corall, 3, 1860,

p. 281 (in part). Dybouski, Du Chaetetiden d. Ostbalt, Silur.-Form., 1877,

p. 42.

The following definition is from tlie Zittel-Eastman textbook as given by

Bassler

:

"Zoaria growing erect (into solid branches) from attaclied local expan-

sion. Surface with depressed stellate maculae, the spaces between the rays

elevated and occupied by two or tliree short rows or clusters of closely

approximated zooecial apertures. Mesopores aggregate in tlie maculae,

internally with gradually crowding diaphragms."

The words in parentheses were added by the author.

ConsteUaria lamellosa n. sp. Plate VII, Figs. 3-5. The zoarium consists

of thin laminar expansions. .3 to 1.5 mm. in thickness. The base is covered

with a wrinkled epitheca that assumes the general form of the object upon

which the colony grows. Cylindrical, tubular stems grow upward from the

expanded portion.

The maculae are irregular stellate, aggregations of mesopores that are

raised slightly above the surface ; about 9 in Y^ sq. mm. The macular rays

are of variable size and shape and extend between clusters of contiguous

subangular zooecia. The intermacular zooecia are circular and completely

separated by mesopores ; al)out S in 2 mm.
Diaphragms in the zooecial tubes are few. more numerous in the peri-

pheral region than in the earlier portion. The mesopores are crowded with

diaphragms throughout, about 7 in .5 mm. The mesopores originate in the

early primitive zone and extend to the surface.

The internal structure of this species ag'rees completely with the generic

description, and for that reason is assigned to ConsteUaria. The manner of

growth of the zoarium is quite different from any other described species

of the genus.

Occurrence : Pierce limestone. Murfreesboro. Tennessee ; 1 mile south-

west of Laseasses, at Stones River Bridge. Rutherford County, Tennessee.

Holotype : 53993 U. S. Nat. Mus.

Paratypes : 241,—10, 24, 25 ; 245-15. Indiana University.

Genus Nicholsonella Ulrich. Genotype : Nicholsonella pouderosa Ulrich.
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Nicholsonella Ulrich, Geol. Surv. Illinois, S. 1890, pp. 374. 421. Miller, N. A.

Geol. Pal., 1889, p. 313. Ulrich, Geol. Minnesota, 3, 1893, p. 313; Zittel's

Textb. Pal. (Engl, ed.), 1896, p. 276. Simpson. 14th Ann. Kept. State Geol.

New York for 1894. 1897, p. 590. Xickles and Bassler, Bull. U. S. Geol.

Surv., 173, 1900. p. 34. Bassler, Bull. U. S. Geol. Surv., 292, p. 37. Grabau
and Shimer, X. A. Index Fossils. 1, 1907, p. 136. Cumings, 32d Ann. Kept.

Dept. Geol. Nat. Res. Indiana. 1908, p. 751. Bassler, Bull. U. S. Nat. Mus.,

77, 1911. p. 224 ; Zittel-Eastman Textb. Pal., 1913, p. 334.

Zoaria consist of flattened branches, fronds or laminations. Mesopores

are usually numerous. The walls of both zooecia and mesopores are tra-

versed longitudinally by minute tubuli, which appear at the surface as gran-

ular acanthopore-like structures. A calcareous deposit in the outer zone

obscures the walls of the mesopores. Because of the granular structure

which is present in the outer zone of siiecimens of this genus it has been

referred to the family Constellaridae.

Xicholsonrlla froudifcra. n. .s/>. Plate VII, Figs. G-7. The zoariiun consists

of wide flattened frond-like growths. 30 to 50 mm. wide, from the margin of

which rise branches 15 to 20 mm. wide that frequently divide and anasto-

mose. The thickness of the branches varies from 5 to 11 mm. The highest

specimen seen measured 10 cm.

The surface is even and granuloso. The zooecia of the mature zone are

circular, completely .separated by mesopores. f^ive to seven large, distinct,

granular masses (cross-.'^ection of longitudinal tulnili in tangential sections)

surround each zooecium.

The internal structure as seen from the longitudinal section is similar to

Nicholsonella pulchra with the exception that diaphragms are metre num-
erous in the mesopores of the mature region and the longitudinal tubuli

are larger, fewer, and more clearly defined in V. frondifcra.

The habit of growth in addition to the different internal characters .sei>

arates A', fromlifrra from A', pulchra. its associated species.

Occurrence: Pierce limestone. MnrfreeslMtro, Tennessee.

Ridley limestone: Almaville; 2 m. W. of Lascasses ; South side of

Marshall Knob; 2i/l> m. NW. of Salem; Rutherford County, Tennes.see.

Lebanon limestone : Big Springs, Rutherford County, Tennessee.

Holotype : 54043 U. S. Nat. Mus.

Paratypes : 244-3, 4, 5. Indiana University.

Fainili/ Ifallnitorifhir Jiaxuler.

(Ca]loi)itrida(' llrich)

This family includes treixtstomatous bryozoans with ramose, subfron-

de.scent, massive or discoidal zoaria. having zooecial tubes that are thin-

walled, attaining full size slowly, tabulated in the attenuated proximal

end, and separated more or less completely by angular mesopores. Acan-

thopores are wanting.

Genus Eallopora Bassler. Genotype : Callopora elegantula Hall. Cal-

lopora Hall, Amer. Jour. Sci., ser. 2, vol. ii, 1851. p. 400 ; Pal. New York, 2,

1852, p. 144. Nicholson, Pal. Province. Ontario. 1S74. p. (il ; Geol. Mag., N.
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S., 1, 1874, p. 13. Hall, 2Sfh Ann. Kept. New York State Mns., 1879, p. 114.

Ulrich, Jour. Cincinnati Soc. Nat. Hist., 5, 1882, pp. 154, 251. Foerste, Bull.

Sci. Lab. Denison Univ., 2, 1887, p. 172. Hall and Simpson, Pal. New York,

6, 1887, p. 15. Miller, N. A. Geol. Pal.. 1889, p. 295. Ulrich, Geol. Surv.

Illinois, 8, 1890. pp. 372, 416; Geol. Minnesota, 1893. 3. p. 275; Zittel's

Textb. Pal. (Engl, ed.), 1896, p. 275. Simpson, 14th Ann. Rept. State Geol.

New York for 1894, 1897. p. 5.88. Nickles and Bassler, Bull. U. S. Geol.

Surv., 173, 1900, pp. 36, 186. Grabau, Bull. Buffalo Nat. Sci., 7, 1901, p.

167 ; Bull. New York State Mus., 9, 1901, p. 167. Cumings, 32d Ann. Rept.

Dept. Geol. Nat. Res. Indiana, 1908, p. 741. Bassler, Bull. U. S. Geol. Surv.,

292, 1900. pp. 40. Grabau and Shimer. N.' A. Index Fossils, 1. 1907, p. 139.

Henning. Archiv. fiir ZofU.. 4, 1908, p. 48. Hallopora Bassler, Bull. U. S.

Nat. Mus., 77, 1911, pp. .325-.320 : Zittel-Eastman Textb. Pal., 1913, p. 337.

Zoaria ramose and bushy and often anastomosing. The zooecia are tliin-

«-alled in tlie immature region, and attain full development slowly. Dia-

phragms are closely arranged in the tapering proximal portion of the zooe-

eial tube, few or absent in the middle part, and few to numerous in the

mature periplieral region. The apertures of the zooecia in the perfect state

are closed by perforated ornamental covers which form diaphragms as the

gi'owth of the zooecial proceed. Acanthopores are absent.

Hallopora spinnaia n. sp. Plate YIII, Figs. 1-2. Zoarium consists of irreg-

ularly ramose, subcylindrical branches 5 to 10 mm. in diameter and from 1

to 2 cm. in length. The surface is smooth ; maculae are absent. Zooecia

are dii-ect, angular, and tliick-walled : 4 or 5 in 2 mm. MesoiX)res are en-

tirely absent at the surface in completely matured specimens.

In the tangential sections the zooecia are polygonal and in contact with

each other on all sides. In sections of the surface of the submatuve zone or

in tangential sections of immature specimens the zooecia are subcircular,

separated at some of the angles by intercellular spaces (mesopores). ^Vhere

the walls of adjacent zooecia ai"e in contact the botuidary between them is

marked by a well defined dark line.

The vertical sections show that few mesopores in which diaphragms are

closely arranged are present at the bend from the immature to the mature

region. They seldom reach the surface except in young specimens. In the

axial region the narrow tapering zooecia which are scarcely wider than

the mesopores are crowded with diaphragms. They are absent in the com-

pletely developed zooecial tubes of the submature portion and in some of

the zooecia of the mature zone. From one to three diaphragms usually are

present near the bend of the immature and mature portions. The peripheral

zone is narrow, varying from % to 1 mm. The walls thicken rapidly from

the bend toward the surface, closing the mesoix)res and making the aper-

tures subcircular.

Hallopora spissata differs from H. splendens in having a narrower mature

zone, less number of diaphragms in tlie submature and mature portions of

the zooecial tubes and much thicker walls at the periphery of mature speci-

mens. The less number of diaphragms, thicker walls and more direct

apertures distinguish this species from H. ampla.
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Ocourronco : Pierce limestone : Murfreesbnro. Tennessee ; Ward's Mill

ami Almaville. Rutherford County. Tennessee.

"Holotyi)e : Cat. 44519 U. S. Xat. Mus.

Paratypes : 238-22, 23, 24, 2o ; 244-8, 9, 18 ; 245-18. Indiana University.

Hallopora florcucia u. sp. Plate YIII, Figs. 3-4. Zoarium forms subcylin-

drical branches, 1.5 to .3 mm. in diameter. The surface is smooth and with-

out maculae.

The zooecia are oval, thin-walled. 7 to S in 2 mm. and usually in contact

on two sides only.

Mesopores are numerous and crossed by close-set diaphragms.

In the axial region diaphragms are present in the zooecial tubes from the

proximal ends to the beginning of the decided curvature in the early sub-

mature region, and average one tube diameter apart. In the remaining

portion diaphragms are vei\v few or absent and when present they occur

near the periphery. This character is known to be persistent from the

study of the numerous secti<ms of separate localities and is considered

worthy of the recognition accor<le(l it here.

The zoarium of this species is similar in size to H. dHmalis, but the dia-

phragms in //. (IihikiUh occur throughout the zooecial tube.

Occurrence: Pierce limestone. IVj miles southwest of Florence. Ruth-

erford County, Tennessee.

Holotype : 240: 13. Indiana I'lii versify.

Finn ill/ 'rniniitoporiddr Tlrich.

Zoaria ramose. in( rusting or massive. The zooecial tubes in the axial

region are thin-wall('(l. and usually constricted where the diaphragms oc-

cur; wall thickened in the mature region; tlie divisional line of contact

zooecia is conspicuous. Acanthopores are more or less abundant. Meso-

pores are usually numerous, of large size, and with apertures closed.

The beaded form of the zooecial tubes and mesopores formed by the con-

strictions of the walls when iliapbragms occur, the crinulation of the walls

in the axial regi<m. and tlic gciMT.-il looseness and obscurily of the structure

are characters (|nitr unlike tliat of any other family of the integrated

Trepostomata.

Clrnun Jiiitdsliini'd I Inch. (ienotype: Monficulipora (Heterotryi>a)

implication Xicbolson. liastosma T'lrich. Jour. Cincinnati Hoc. Xat. Hist.,

5, 1882, p. 154. Foord, Contr. Micro-Pal. Cambro-Sil., 1883. p. 17. Miller,

N. A. Geol. Pal., 1889, p. 294. inrich. Geol. Sin-v. Illinois. 8, 1890, pp. 379,

459; Geol. Minnesota. 3, 1893, p. 288; Zittel's Textb. I'al. (Engl, ed.), 1897,

p. 275. Simpson, 14th Ann. Rept. State Geol. Xew York for 1894, 1897, p.

588. Xickles and Bassler, Bull. U. S. Geol. Surv., 173. 1900, p. 35. Grabau

and Shinier, N. A. Index Fossils. 1. VMM. p. 1,30. Cumings, 32d Ann. Rept.

Dept. (Jeol. Xat. Res. Indiana. lfK>8. p. 740. Bassler, Bull. U. S. Xat. Mus.,

77, 1911, p. 272: Zittel-Eastman Textb. Pal.. 1913, p. .338.

The zoarium is ramose, branching irregularly from an expanded base.

The zooecial walls in tlie inniiature I'egioii are tliln and irregularly flexuous.
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In the mature region they are much thiokenecl. rins-like, and seldom in

contact. Diaphraf^ms are few or wanting in the axial portion, but more
abundant in the peripheral zone. Mesopores are numerous or few, of irreg-

ular shape.s and sizes, and closed at the surface. Acanthopores are mostly-

large and abundant with a conspicuous lumen.

Batostoma libaua {^arfford). Plate VIII. Figs. 5-7. Stcnopnra libana

Safford, Geol. Tenn. 1SG9, p. 285. This species was described by Safford as
"like (S.) fibrosa, but with cell-tubes much larger." The following notes are
l)ased on specimens and photographs furnished by the U. S. Nat Mus. and
sections of several specimens personally collected in liutherfoi'd County,
Tennessee.

The zoarium consists of smooth, strong, irregularly arranged branches,

8 to 12 mm. in diameter. Maculae are present. 7 to 8 in one sq. mm., dis-

tinguished by the larger size of the zooecia.

In tangential sections the zooecia appear angular, thin-walled, nearly

everywhere in contact and 4 to 5 in 2 mm. A definite dark line separates

the walls of adjacent zooecia. Mesopores are few, and those present have
the appearance of young zooecia. Acanthopores are small, located at the

junction angles, and less numerous than the zooecia.

In the longitudinal section the most striking features are the scarcity of

diaphragms in the immature region, the narrow mature zone, and the

acute angle of approach of the zooecia to the surface following a decided

and short bend of the tubes from the immature to the mature region. Dia-

phragms are few in the peripheral zone, separated from one another by one-

half to one tube diameter, and located near the abrupt bend of the zooecial

tubes. They are rare or absent in the axial region.

The less number of mesopores, the smooth zoarium, and the acute angle

of approach of the zooecial tubes to the surface following the short bend
from the immature to the mature region distinguish this species from B.

magnopora in which the tubes proceed towards the surface in a very gentle

curve until they enter the peripheral region.

Occurrence : Lebanon limestone of Central Tennessee.

Holotype : 44693 U. S. Nat. Mus.

Paratypes : 247-2, 3. 4 ; 242-1. Indiana University.

Butostonia siibcrassum ». xp. Plate IX. Figs. 1-3. Zoarium is ramose,

subcylindrical or a little compressed. 5 to 10 mm. in the greater diameter.

The surface is smooth with maculae (10 to 12 in one sq. mm.) distinguished

by clusters of large zoecia about an apparently solid area which consists

of mesopores, as shown in tangential sections.

The zoecia in the surface sections are subangular, thick-waliefl, in con-

tact at nearly all sides and 4 to 5 in 2 mm. Mesopores are small, few, .sit-

uated m(»stly at the angles of contact of the macular zoecia. Acanthoix)res

are few, inconspicuous, and at the junction angles. The walls of contigu-

ous zoecia are separated by a distinct dark line in i)erfectly preserved sur-

faces.

In the axial region at the proximal tapering ends of the young zoecia the
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walls ai'e wavy. constrictGd at tho diaphrasms. In the completely developed

zoecia of the axial region the diaphi'agms are from 2 to 5 tube-diameters

apart with no constriction of the walls. The zoecia proceed forward in a

broad curve and approach the surface at an acute angle. Diaphragms are

more numerous in the mature zone than elsewhere, 2 to 3 in one tube-diam-

eter with occasionally 1 or 2 incomplete ones in some of the zoecial tubes

;

the free portion is supix)rted by the next diaphragm below. Mesopoi'es are

few, beaded, of irregular shapes and sizes, present in the submature and

mature region.

Batostoma subcra-ssum is distinguished from B. magnopora in the singu-

lar approach of the zooecia to the surface, the thicker w^alls, more numerous

diaphragms in the axial regif)n and the absence of monticules.

Occurrence: This species is abundant in the Pierce limestone, one and

three-fourths miles north of Eaglevillc. Kutliorfdrd County, Tenn.

Holotype: U. S. Xat. Mus.

Paratype : 242-7. Indiana T'nivorsity.

Batostoma drndroUlca n. sp. Plate IX, Figs. 4-5. Zoarium has an even

surface (spinulose in well preserved si)ecimens), short branches, irregularly

arranged, varying from 3 to 10 mm. in diameter, but in most specimens 5

to 8 mm. The numerous short branches give a knotty appearance to the

zoarial mass.

The zoecia are angular, (hick-wallcil. nearly cvcrywiiere in contact, and

7 to 8 in 2 mm. The apertures are sultangular to circular. Mesopores ai'e

few, 1 to 2 among 10 zoecia. Acanthopores are numerous, 4 to about each

aperture, located at nearly all junction angles and occasionally between

contiguous zoecia, inflecting the walls.

In the axial region the diaphragms arc iimiicroiis in the attenuated end

of the zoecial tubes and very few or absent in the zoecia that have attained

full size. The tubes pass into the mature zone with a symmetrical curve

and proceed to the surface nearly i)erpendicularly.

The mature zone is narrow, with 2 to .". rlijipliragnis crossing the zoecia

in the distance of a single tube diameter. A few of the diaphragms are

incomplete and coalesced with one another. Tlie walls are greatly thick-

ened, separated by a conspicuous median dark line. Acanthopores in the

vertical section are distinct, many originating in the early mature region

and do not reach the surface In the mesopores. some of which develop

into zoecia. five diaphragms occur in the distance of the diameter of a

zoecial tube.

This species r>ossesses several characters similar to B. irinchclli, from

which it can be distinguished by scarcity or lack of diaphragms in the

full sized zoecia of the axial region.

Occuri'ence : Common in the Pierce limestone : Murfreesboro, Walter

Hill, Wards Mill, Lascasses, Rutherford County, Tennessee.

Holotype: 44731 U. S. Nat. Mus.

Paratypes: 241—14, 15; 240—1. Indiana T'niversity.

Bdtostotna ramoxa n. up. Plate IX, Figs. (i-7. Z<iariuni is smooth, ramose,
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dividing every 10 mm. into subcylindrical solid brandies, 4 to C mm. In

diameter. Maculae of clusters of large zoecia are rather numerous, 6 in

one-fourtli of 1 sq. mm.
Zoecia are subangular, 8 to S'/^ in 2 mm., contiguous on tlie sides onl.y and

separated at most angles by intercellular spaces (mesopores) of irregular

shapes and sizes, in surficial sections of mati;re specimens. In tangential

sections of the submature region or of young specimens the zoecia are

angular and thin -walled ; mesopores are few.

Acanthopores are distinct, located at the junction angles and between

contact zoecia. occasionally inflecting the walls ; 4 to 5 among 10 zoecia.

In the longitudinal section the zoecia of the axial region are thin-walled,

crossed by diaphragms, few in number, and arranged in zones, convex up-

ward, which probably bears a relation to periods of less rapid growth. The
zoecial tulies turn outward in a slight curve to the initial portion of the

thin mature region where the bending is short, angular and sufficient to per-

mit the zoecia to approach the surface perpendicularly. The walls of the

zoecia on the mature zone thicken slightly and are separated by a distinct

median dark line. A single diaphragm (absent in some zoecia) is present

near the turn of the zoecia from the submature to the mature zone.

Occurrence : Pierce limestone. Murfreesl)oro, Tennessee.

Holotype : 44707 U. S. Nat. Mus.

Batostotna confcrta n. sp. Plate X, Figs. 1-li. Zoarium consists of ramose

subcylindrical solid stems 5 to 6 mm. in diameter. Maculae and monticules

are absent. Acanthopores are large, sharply defined and irregularly dis-

tributed about the zoecia. Four to eight usually surround a single zoecium

and inflect one or all of the walls of contiguous tubes.

In the tangential section the zoecia are thick-walled, polygonal, six to

six and one-half in 2 mm., with an occasional mesopore. There is a distinct

median dark line separating the walls. In the axial region the zoacial tubes

are thin-walled. Diaphragms are rare or absent in immature region, but

numerous in the late submature region and in the mature zone; 3 to 5

occur in the space of one tube diameter. Incomplete and coalesced dia-

phragms are rather abundant in each zoecial tube.

Occurrence : Pierce limestone, Murfreesboro, Tennessee.

Holotype : 4473G U. S. Nat. Mus.

Paratype : 249-9. Indiana Universit.y.

Butostoma iniitilis n. sp. Plate X, Figs. 4-5. Zoarium is smooth ramose

dividing dichotomously every 6 to 8 mm. into compressed branches 4 to 5

mm. in greatest diameter.

Zoercia are polygonal to circular, 7% to 8 in 2 mm. Mesopores are abun-

dant in some parts of the mature zone, separating the zoecia completely, and

in other area, they occup.y the angular spaces only. The acanthopores are

of medium size, distinct and few, one among ten zoecia. They occasionally

inflect the zoecial walls.

In the axial region, the walls of the zoecia are thin and wavy. Meso-

pores are absent and diaphragms are very rare. The tubes proceed to the

mature region in an undulating curve. A decided increase of curvatui'e, the
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slight thickening of tlie walls, and the origination of an abnndance of beaded

mesopores mark the Initial periphery zone. A few thin diaphragms occur

in some of the zoecial tubes in the mature region and in others they are

absent. A distinct median lamina ^oparates the zoecial walls.

Occurrence : Pierce limestone, Murfreosboro, Tennessee.

Holotype: 44708, U. S. Nat. Mus.

Genus Diploirupa Nicholson, (ienotype : Fiivosites petropolitanus Pan-

der. Diplotrypa Nicholson, Pal. Tab. Corals, 1S79, pp. 101, 155. Ulrich,

Jour, Cincinnati Soc. Nat. Hist, 5, 1882, p. 153. Foord, Contr. Micro-Pal.

Cambro-Sil., 1SS3, p. 13. Roemer, Leth. geog., 1, Leth, Pal., 1883, p. 472.

Miller, N. A.. Geol. Pal., 1889. p. 187. Ulrich, Geol. Surv. Illinois. 8. 1890,

pp. 378, 457. Rominger, Amer. Geol.. r>. 1890, pp. 110-119. Ulrich, Geol. Min-

nesota, .3, 1893. p. 285; Zittel's Textb. Pal. (Engl, ed.), 1896, p. 275; also

(not Ulric-h) p. 104 (in part). Xickles and Bassler, Bull. U. S. Geol. Surv.,

173, p. 3(j. Bassler, Bull. U. S. (Jcdl. Surv., 292, 1906, p. 47; Zittel-East-

man Textb. Pal.. 1913, p. 338; I'.nli. W S. Nat. Mus.. 77. 1911. pp. 312, 313.

Callopora (not Hall) Dybouski. Du Chaetetiden d. Ostb. Silur.-Form., 1877,

p. 106.

The zoarium of Diplotrypa is massive, or discoid and generally free, con-

sisting of large prismatic zoecial tubes with thin walls. IMcsopores are al-

ways present, but variable in nunilier and size. Complete, horizontal dia-

phragms are pre>ent in both the znccia and mesopores. Acanthopores are

wanting.

Diplotrypa catantJatu ii. s/i. Plate X. Figs. (!-7. Zoarium mas.sive, dis-

coid, 2% to 4 cm. in dianiclcr ami V^ to 2'/, cm. in thickness. The base is

circular, covered with tliin concentrically wrinkled epithelium. The zoecial

apertures are large and jxilygonal ; 4 to 4i/. in 2 mm. ;Mesopores are few

and of various sliMi)es and sizes.

In the longitudinal section the tulic-walls are tliiii an<l beautifully creiui-

lated. The mesopores originate as catenated chambers, enlarging and de-

veloping into tui)es similar to zoccia as they approach the periphery. The

diaphragms of the zoecia are spaced from 2 to 4 tube diameters apart in

the immature region and about one tube (liainclcr ajtart iji tb(> matiu-e zone.

In the mesopores diai>hragms are itrcscnt at I lie const rictioiis.

The form of the zoarium. (be large zoecia. crenulated walls and irregu-

larly beade<l me-opores are a group of characters that distinguish this

si>ecies from any other sju'cies of the genus.

Holotype: 44058 T'. S. Nat. Mns.

Occurrence: I'iercc linicstone. .Murfreosboro. Tennes.see.

(jcniis Stromittotrmxi i Irich. (ienotype: Stromatotrypa orata Ulrich.

gtromatotrypa TTlrich. Geol. Minnesota. 3, 1893, p. .301. Miller. N. A. (Jeol.

Pal., 2d App.. 1S07. p. 758. Nickles and P.resler. P.uU. \\ S. Geol. Sniv.. 17."..

p. 35. Graliau and Shinier. N. A. Index Fossils. 1. ]). i:;7.

Zoaria consist of laminated expansions growing upon foreign bodies, and

of globnler masses in which the zoecial tubes radiate from a small base

covered with epitheca. The zoccia have thin walls and are crossed by few
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diaphragms. Mesoposes are abimclaut in tlie basal portion, decreasing in

size and numbers in tlie periplieral region of mature specimens. Tliey are

closely tabulated and bead-like. Aeanthoiwres are present, having a dis-

tinct lucid center (lumen).

Stromatotrijpa JamcUata n. sp. Plate XI, Figs. 1-2. The zoarium consist

of superimposed layers varying from 1 to 2 mm. in thickness. The base is

covered with a wrinkled epitheca. The surface is even and without dis-

tinct maculae.

The zoecia are large, 4 to 5 in 2 mm., irregular in size and shape. When
the mesopores separate the zoecia completely, they are oval or subcircular,

and where the mesoiwres are few or absent the zoecial tubes are elongate

polygons as seen in the tangential section.

From 3 to 7 acanthopores surround each zoecia and inflect the walls.

They arise in the early mature zone, increase in size rapidly, and then taper

gradually to their extremity which projects above the zouidal cavity in

perfectly preserved specimens.

The zooecial tubes are short and slightly inclined in the proximal region.

The diaphragms are few, varying from .5 to 1 tube diameter apart. The
mesopores are more numerous in the basal zone than in the mature portion

and are crossed by relatively few and irregularly spaced diaphragms.

This species differs from the laminated form in the Black River of Min-

nesota in having less number of mesopores with fewer diaphragms ; more
angular zoecia and pronounced inflection of the zoecial walls by tlie well

developed and relatively thick-walled acanthopores.

Occurrence : Pierce limestone, Murfreesboro, Tennessee.

Holotype : 44718, U. S. Nat. Mus.

Stromatotrypa incrustans n. sp. Plate XI, Figs. 3-4. Zarium forms thin

incrustations (from .5 to 1 mm. in thickness) iipon foreign bodies. The
surface is smooth and without maculae.

The zoecia are subangular, relatively thick-walled for the genus; 6 to 7 in

2 mm. Mesopores are few, occurring mostly at_the junction angles of the

zoecial tubes.

The acanthopores are about as numerous as the zoecia ; of large size

;

thin dark wall, and a large central lucid area. They originate near the

base of the zoarium and extend to the surface as well developed structures.

In the zoecia there are three to four diaphragms, in the space of one tube

diameter, and about twice that many in the mesopores.

The smaller size and thicker walls of the zoecia, the less numbers of

mesopores and larger and fewer acanthoi)ores separate this species from
Stromatotrypa lamcllata n. sp.

Occurrence: Pierce limestone, at ford IVi mile southeast of Pdackman,
Rutherford County, Tennessee.

Holotype : 245—14. Indiana University.

Stromatotrypa rcgularis ii. sp. Plate XI, Figs. 5-G. The zoarium con-

sists of thin layers upon foreign bodies, varying in thickness from .8 to 2

mm. The surface is even, and without monticules or maculae.
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The zoecia are svibpentajconal. thin-\yallefl and completely separated by

mescpores ; 4 to 5 occur in 2 mm.
The mesopores are only slightly smaller than the zooecia, of more irreg-

ular sliape, thinner walled and usually six-sided as seen in the tangential

section. In the younger stages they are zooecial-like, with few or no dia^

phragms, becoming smaller in the mature region and crossed by 2 to 3 dia-

phragms in the distance of their own diameter. The smaller mesopores are

distinctly beaded. The zooecia increase in size with age, and have few

and irregularly spaced diaphragms : one to two in the primitive iwrtion,

and rare or absent in the peripheral zone. The acanthopores are large,

thin-walled and have a well developed central lucid area. They occur at

the angles of the zoecia and mesopores and are a little more numerous than

the zoecia.

The characters of the tangential section separate this species from any

described Stroma totrypa.

Occurrence: Pierce limestone, at the ford 1 1/. mile southeast of Black-

man, Rutherford County. Tennessee.

Holotoype : 245-10. Indiana University.

ORDER CRYPTOSTOMATA vine.

The definition of the order, as given by I'lrich in the English edition of

Zittel's Textbook of Paleontology, and again repeated by liassler in the

Zittel-Eastraan edition, published in 1013, is as follows

:

"Primitive zooecium short, pyriform to oblong, quadrate or hexagonal,

sometimes tubular, the aperture anterior. In the nniture colony the aper-

ture is concealed, occurring at the bottom of a tul)ular shaft ("vestibule"),

which may be intersected by straight diaphragms or hemisepta, owing to

the direct super-imposition of layers of poly])ides ; vestibular shaft sur-

rounded by vesicular tissue, or by a solid calcareous deposit; tlie external

orifice rdundcd. Mjirsniiiii and ii\i<'Ulai'ia wanting."

Ffiiiiih/ I'liltidiclnoiii'ldC Ulrich.

Zoarium bifoli.'ilc. (•(•inpnscfl of two l.iycrs of zooecia, grown together

back to back, foiiuing Iciif-Iii^c cxiiiinsidns. oi- comi)ressed branching or in-

osculating stems, that are nsn.illy juintcd. ;it least at the base; mesotheea

without mediiin tnbuli : /ikiccI;! nsniilly have liemisepta and semielliptieal

(MMfices; iipertni'cs nsuiilly (iv.-itc. smrdundcil liy a slojiing arc;! or a distinct

peristome: vestibidcs M'paralcd by tliick walls.

(Icnus (lr(ii>f<)(li(t!i(i I Iridi. (Jcnotyiic : rtilddictyn pci'degans FIrich.

(Jraptodictya rii'icli. .Four. ( 'iiicinnali Sdc. .\at. Mist., ."i. ISXi'. i>p. l.^d, l(ir».

Miller. N. A. (Jeol. I'ai.. ISS!). p. :!(IT. I'lricii. (Jcdi. Surv. Illinois, S, 18D0,

p. 30:;. Proctii, Syst. Hil. Centre I'.dhcnie. s. iit. 1, 1SU4, p. 14. Simpson, 14th

Ann. Rept. New York State Ccol. for IS'.M. ls<.>7. ]i. ."')41. Xickles and Bass-

ler. Bull. IT. S. Geol. Surv.. 17.'!. lOdO. i>. 4(;. Cnniings. .",2(1 Aim. Rept. Dept.

(Jeol. Nat. Res. Indiana, lOaS. p. 747. Bassler, I'.nll. U. S. Nat. Mus., 77,

1911, p. 121.
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The zoarium consists of a narrow, bifoliate, branching frond or cribrose

forms, with a pointed base, articulating with a small basal expansion

;

apertures subcircular, surrounded by a peristome subpolygonal in out-

line ; interspaces depressed, usually with one or two fine tortuous elevated

lines.

Ch-aptodictya fniticosa n. sp. Plate XII, Figs. 1-2. Zoarium consists of

bifoliate branching frond, 1 to 1.5 mm. wide. The branches rise perpendic-

ularly from the margins and are irregularly spaced from one another. On
the type specimen the distance between the branches varies from .1 mm.
to 1.5 mm. and portions of the zoarium can be selected in which 4 stipes-

spring from one margin and one from the opposite margin in the space of

5 mm. Some of the branches develop and bifurcate similar to the principal

stipe and others form short lateral extensions 1 to 3 mm. in length. The
bushy effect resulting from the irregular branching was observed in a

number of specimens, with similar internal characters, and is here consid-

ered of specific value.

Sections show that the apertures are oval, arranged in longitudinal series

and separated by two fine tortuous lines. Fine zooecia occur in 2 mm. within

the series. At the bifurcation, the striated api>earance is increased by

the presence of narrower apertures ; the serial arrangement is less definite,

and the fine tortuous lines occasionally wind diagonally among the zooecia.

The primitive tubes are thin-walled and lie upon the median laminae

from the proximal end to the hemiseptum, where the outward turn is short

and sufficient to permit the tube to approach the surface perpendicularly.

Diaphragms, mesopores and median tubuli are wanting.

The hemisepta is short, blunt, and projects directly towards the meso-

theca.

The form of the zoarium distinguishes this species from others of the

genus.

Occurrence : Pierce limestone. Walter Hill, Rutherford County, Tenne.-fsee.

Holotype : 237-12. Indiana University.

Graptodictya dendroidca n. sp. Plate XII. Figs. 3-4. The zoarium forms

a narrow bifoliate frond, 1.5 to 2 mm. wide. The first, 10 to 15 mm. above

the articulated base, is an unbranched stipe above which dichotomous

branching occurs every 2.5 to 3 mm.
The zooecia are oval, arranged in longitudinal rows, 8 to 9 in 2 mm.

Two fine lines separate tlie rows in the middle of the lateral surface, but

near the border where the long axes of the apertures are obliquely directed

the tortuous lines pass between the apertures in the series. The walls of

the zooecia in G. frut'icosa ai-e thinner, the apertures larger and the longi-

tudinal rows (14 to 14.5 in 2 mm.) more closely crowded than in G.

(bendroidea ( 13 to 13.5 in 2 mm. )

.

The form of the zoarium of G dendroidea is characteristically different

from all other described species.

Occurrence : Pierce limestone ; Walter Hill, Rutherford County, Ten-

nessee.

Holotype : 237—13, 14. Indiana University.
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Family, Rhinidicti/onidac Ulrich.

Genotype: Rliinidict.va niclinlsoni Ulrich. Stictopora (part) Hall, Pal.

New York. 1. 1847. p. TS. T'lricli. Geol. Surv. Illinois. 8, 1800. p. 388.

Kliinidictya I'lrich. Jour. Cincinnati Soc. Nat. Hist, ij, 1882, p. 152. Hall

and Simpson. Pal. New York, G. 1887. p. 20. Miller, X. A. Geol. Pal.. 1889, p.

.'{20. Ulrich, Geol. Minnesota. 3, 1893, p. 124. Procta. Syst. Sil. Centre

Boheme. 8 pt. 1. 1894. p. 15. Ulrich, Zittel's Textb. Pal. (Engl, ed.), 1896, p.

279. Simpson. 14th Ann. Kept. State Geol. New York for 1894, 1897, p.

(;05. Nickles and Bassler. Bnll. U. S. Geol. Surv.. 173. 1900, p. 48. Grabau

and Shimer. X. A. Index Fossils. 1. 1907. p. 158. Cumiugs. 32d Ann. Kept.

Dept. Geol. Xat. Res. Indiana. 1908. p. 755. Bassler. Bull. U. S. Xat. Mus.,

77. 1911, pp. 131. 132; Zittcl-i:astman Textb. Pal.. 191.3. p. 345.

Zoarium bifoliate, continuous or jointed, consisting of compressed

branches or leaf-like expansions : occasionally trifoliate ; zooecia subgradu-

ate. arranged longitudinally: orifices and apertures elliptical or subcircular,

sometimes a little truncated ix)steriorly ; median tulnili l)et\veen the median

laminae and between the longitu<linal rows of zooecia : mesopores wanting,

but vesicular tissue often developed : inferior and superior hemiseptum

sometimes i)resent. The family has been redefined to include the new genus

llemidictya which has both inferior and superior hemiseptum.

Genus Rhinidicti/o I huh. (ienotype: Hhinidictya nichol.soni Ulrich.

Stictoiwra (part) Hall. Pal. Xew York. 1. 1847. p. 73. T'lrich, Geol. Surv.

Illinois, 8, 1890. p. 388.

Hhinidictya Ulrich, Jour. Cincinnati Soc. Xat. Hist., 5, 1882, p. 152. Hall

and Simpson. Pal. Xew York. 0. 1S87. p. 20. Miller. X. A. Geol. Pal., 1889,

p. 320. Ulrich. Geol. Minnesota. 3. 1893. p. 124. I'rocta. Syst. Sil. Centre'

Boheme. 8. pt. T. 1894. p. 15. Ulrich. Zittel's Textb. Pal. (Engl. ed.). 1890,

p. 279. Simpson. 14th Ann. Hept. State (Jeol. Xew Y<trk for 1S94. 1897, p.

005. Xickles and Bassler. Bull. U. S. Geol. Surv., 173. 1900, p. 48. Grabau
and Shimer. X. A. Index Fossils. 1. 1907. p. 158. Cumings, 32d Ann. Rept.

Dept. Geol. Xat. Res. Indiana, 1908. p. 755. Bassler. Bull. U. S. Xat. Mus.,

77. 1911. pp. 131. 1.32 : Zittel-Eastman Textb. Pal.. 1913. p. 34.5.

•'Zoaria comi»oKed of narrow. comi>ressed. dichotomously divided branches,

with the margins sharp, straight and essentially parallel : attacluvl to for-

eign bodies liy a (•(•ntiniinus expanded liase. Zooecial apertures subcircular

or elliptical, arranged alternately in longitudinal series between slightly

elevated, straight or fiexuous lidges. carrying a crowded row of small, blunt

spines. Space immediately surrounding apertures sloping up to summits

of ridges." (Ulrich.)

I'lii)iidirti/<i tabulata u. up. Plate XII, Figs. 5-G. Zoarium consists of

bifoiiated branching f«)rm. the branches rising from the margins; the type

specimen is 3 mm. wide. .8 to 1.7 mm. in thickness midway iietween the

margins. The surface is even with an occasidiial subsoiid area, formed by

the thickening of the Zdoecial intersperspaces of mature siiecimens. The
margins are thin, celluliferous, approximately parallel, except near the

bifurcations.
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The zooecia are elliptical. In the central portion of the lateral surface

they are arranged in longitudinal and diagonal rows (7 to 11 in the type

specimen), with the longer diameters of the apertures parallel to the mar-

gins. Between the longitudinal series and the edges of the hranch occur

short, less definite .series, each consisting of 4 or 5 zooecia that extend ui>

ward and outward. The longer diameters of these zooecia are parallel to

the longitudinal series of apertures in the proximate branches rising from
the corresponding margin.

Close set. wavy rows of tubuli ai'e present upon the crest of the ridge

separating the series of zooecia, and in a few cases a single one is found

between the zooecia within the series. In the subsolid areas their distribu-

tion shows much less systematic arrangement.

The longitudinal section shows clearly the bifoliate character of the

zoarium and the presence of median tubuli. The primitive zooecial tube is

.3 mm. long, lies inclined uiwn the median lamina, extends upward, in-

creases in size with age and ends abruptly by a short turn into the long

(.7 to .8 mm.) vestibule. No superior septum is developed. From one to

four diaphragms cross some of the vestibular tubes. The intercellular space

in the vestibule zone consists of solid tissue except in a few cases near the

junction of the vestibule and the primitive zooecia, where diaphragm-like

structures occur.

This species resembles Rhinidicti/a mutfthUis in many of its characters,

but differs in the presence of diaphragms in the vestibular tubes.

• Occurrence : Pierce limestone. Murfreesboro, Tennessee.

Holotype: (98) U. S. Nat. Mus.

Rhinidictya salemensis n. sp. Plate XIII, Figs. 4-5. The zoarium consists

of bifoliate branches 2 mm. thick and from 5 to 10 mm. wide. The surface

is even with small, solid, unequally distributed maculae, composed of com-

pact sclerenchyma and radiating rows of vertical tubuli.

The zoocial apertures are small, oval, and separated from one another

by walls that are greater than twice the short diameter of the opening in

thickness and traversed by a single row or an irregular band of vertical

tubuli. The zooecia are not arranged in definite longitudinal series as in

many Rhinidictya : 7 to 8 occur in 2 mm.
Median tubuli are shown in the longitudinal section. The zooecial tubes

lie along the median laminae for only .1 to .2 mm. and then turn outward

with a short bend and proceed nearly direct to the periphery. The inter-

spaces in the vestibular zone are filled with solid tissue traversed with num-
erous tubuli. No dia])hragms occur in the zoocial tubes.

Occurrence: Ridley limestone. 2^/^ miles northwest of Salem. Ruther-

ford ( 'ounty. Tennessee.

Holotype: 245-7. Indiana University.

RJiimdictya Ichanoncnsis n. sp. Plate XIII, Figs. G-7. The zoarium

branches dichotomously. The branches are small, 2 to 2.2 mm. wide and
.5 mm. thick. The margins are celluliferous ; the zooecia in the rows near-

est the margin are more widely spaced than in the other series. Nine to

ten rows of zooecia are present on tlie lateral surfaces.
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The zooecia are oval ; 7 in 2 mm. measured along the rows. Each long-

itudinal series is separated by a wavy line of close-set tubuli.

In the longitudinal section the median laminae are distinct, and in a ix)r-

tion of the section the median tabuli are shown. The primitive zooecia lie

along the median laminae, terminating at the entrance of the vestibule

where the posterior wall extends forward and constricts the aperture by

forming a superior hemiseptum. Beyond the septum the tube lies along

the posterior wall of the upper primitive zooecia for a distance of about

.2 mm. It then turns sufficiently to permit the zooecia to open perpendicu-

larly at the surface. The tube in the vestibular zone is constricted notably

by the thickening of the walls.

This species resembles R. fidelis and 7?. minimal in having a well devel-

oped superior hemiseptum. It can be distinguished from R. fiflelis by the

smaller zoarium. the decided construction of the zooecial tubes in the vesti-

bule and the direct apertures.

The zoarium of R. minima is smaller and has less number of rows of

zooecia than R. IcbcDionensis.

Occurrence : Lebanon limestone, % mile south of Milesford. Rutherford

County, Tennessee.

Holotype : 247-9. Indiana University.

Genus Pachndictyn T'lrich. Genotype: Pachydictya robusta Ulrich.

Pachydictya Ulricli. Jour.. Cincinnati Soc. Xat. Hist.. 5, 1882. p. 152. Foerste.

Bull. Sci. Lab. Denison T'niv., 2. 1SS7. p. Ia2. Miller, N. A. Geol. Pal.. 1889, p.

313. Ulrich, Geol. Surv. Illinois, 8, 1890, pp. 390, 522; Geol. Minnesota, X
1893, p. 145. Procta, Syst. Sil. Centre Boheme, 8. pt. 1, 1894, p. 15. Simp-

son, 14th Ann. Kept. State Geol. New York for 18M. 1897, p. 530. Nickles

and Bassler, Bull. U. S. Geol. Surv.. 173, 1900, p. 48. Hennig, Archiv. fur

Zool., K Sven. Vet.-ckad. Stockhalra. 2, No. 10. 1905. p. 25. Bassler, Bull.

U. S. Geol. Surv., 292. 190G, p. 57. Grabau and Shimer. X. A. Index Fossils,

1, 1907. p. 159. Cumings, 32d Ann. Kept. Dept. Geol. Nat. Res. Indiana,

1908, p. 751. Bassler, Bull. U. S. Nat. Mus.. 77. 1911. pp. 137. 138.

The zooecial apertures of Pachydictya are oval and have well developed,

ring-like walls ; no hemisepta. The character distinguishes the genus from

any other of the family Rhinidictyonidae.

I'dchj/dicfija soiilis ». sp. Plate XIII, Figs. 1-3. Zoarium is ramose,

branches vary from 1 to 1.2 mm. in thickness and to 10 mm. in width. The

margin is non-iK)riferous and variable in width, ranging from .2 to .0 nun.

Maculae of mesop<!res and raised clusters of zr)oocia occur irregularly dis-

tributed over the surface.

The zooecia are oval or circular, with well developed i»eristome, arranged

in indefinite longitudinal series ; and separated by irregular rows of minute

vertical tubuli in the peripheral zone. Deeper tangential .sections show an

increased number and larger mesopores which in some places separate

the zooecia.

The vertical section shows median tui)nli traversing the median laminae

longitudinally. The zooecial tubes are recumbent only a very short dis-
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tance, then turn outward and approach the surface almost direct. Two to

six diaphragms cross the tubes in tlie vestibiilar zone.

The mesopores are crowded with diaphragms in their earlier part, but
closed at the surface by the thickened walls of the zooecial tubes.

Pachijdictya rohusta is closely allied to this species, but the larger zoar-

ium, and large zooecia of P. rol)usta serves to differentiate it.

Occurrence : Pierce limestone, Murfreesboro. Tennessee.

Holotype : 55140 U. S. Nat. Mus.

Genus Trigonodictya Ulrich. Genotype : Pachydictya conciliatrix Ul-

rich. Tigonodictya Ulrieh, Geol. Minnesota. .3. 1893, p. 160. Nickles and
Bassler,* Bull. U. S. Geol. Surv., 173, 1900, p. 49.

"Zoarium of triangular branches, constructed upon the plan of Prismo-
pora, but with zooecia and all minute details of structure as in Pachy-
dictya."

Trigonodictya irregularis n. sp. Plate XIII, Figs. The zoarium con-

sists of irregular, triangular branches with unequal poriferous faces. The
edges are noncelluliferous.

The zooecial apertures are oval, 7 to 8 in 2 mm. counted diagonally. The
peristome, the structure of the interzooecial spaces, and the arrangement
of the zooecia, show gi'eat similarity to Pachydictya foliata Ulrich.

Straight and coalesced diaphragms occiu- in the zooecial tubes, varying in

number from one to eight.

The small tubuli. present in the interspaces of Trigonodictya conciliatrix

and the longitudinal arrangement of the zooecia, serve to distinguish it from
this species.

Occurrence : Lebanon limestone ; 2 miles southwest of Christiana, Ruth-
erford County, Tennessee.

Holotype : 245-11. Indiana University.

New Genus Hemidict'ya. Zoarium l)ifoliate fronds or irregularly ramose
forms with nonporiferous margins ; surface with maculae ; zooecia with
thin walls, elliptical or subcircular ; vestibule nearly direct, walls thicken

and form peristomes ; diaphragms appear in some of the vestibular tubes

;

inferior and superior hemiseptum present : spaces between the vestibule

traversed by one or more series of minute tuliuli. The presence of a peri-

stome shows the close relation of this genus to Pachydictya, from which it

is distinguished by the occurrence of hemisepta.

Genotype : Homidictya lebanonensis, n. sp.

Hemidictya lehanonensis n. sy. Plate XIV, Figs. 1-3. Zoarium consists

of thin fronds, 5 to 10 mm. across and one mm. thick, from the edge of

which rise several compressed short branches 2.5 to 3 mm. wide and .3 to .5

mm. thick. The margin is conspicuously non-poriferous in the angle of

bifurcation, wliere it is .5 mm. wide in the type specimen, and becomes

nari'ower rapidly farther along the branch.

The surface is even, uiwn which is distril)uted small subsolid macules,

"Nickles and Bassler, Bull. U. S. Geol. Surv., 173, 1900, p. 49.
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2 to 3 mm. apart in which the vestibular are greatly thickened and the

zooecia less numerous than in the intermacular area.

The zooecia are arranged into more or less definite longitudinal rows

(13 to 14 in 2 mm.) separated by one or more rows of minute tubuli. The
apertures at tlie surface are mostly elliptical (G to 7 in 2 mm. measured

longitudinally) with the longer diameter parallel to the direction of the

series. In the maculae and near the non-poriferous margin the apertures

are rounded.

The cross-section shows a single row of median tultuli traversing the

median laminae lengthwise.

The zooecia in the primitive area lie inclined upward along the median

laminae to the inferior homiseptinn. After passing the septa the zooecial

tube turns abruptly outward, enters the vestibular area and pi'oceeds

almost directly to the surface. An occasional dia])hragm. either straight or

curved, occurs in some of the zooecia.

Occurrence: Lebanon limestone; Big Springs, liutherford County, Ten-

nessee.

Holotype : 248—25. Indiana T'niversity.

Family Stictoporellidac, Xirklrs and Baaslcr.

This family differs from Ptylodictyonidae mainly in that the zoarium is

not articulated. I>ut grows upward from, and is continuous witli. a sjircad-

ing base.

(lenus HtictoiJ'irclld I Iridi. (IcnotyiK- : StictoporclJa intcrstincta I'lrich.

Stictoporella TIricli. .lour. Cincinnati Soc. Nat. Hist.. H. 1882, pp. 152,

1G9. Miller, X. A. (ieol. Pal.. isMl. p. 32n. T'lricli. (icol. Surv. Illinois, 8,

1890, p. 394; Geol. Minnesota. 3. 1893. )». 17!t. I'octa. Syst. Sil. Centre

P.oheme, 8. pt. 1. 1894. p. 14. Ulrich, Zittel's Textb. Pal. (Engl, ed.), 1896,

p. 279. Simpson. 14th Ann. Kciit. State Geol. New York for 1894. 1997,

p. ;j.3r». Nickles and P.assler. liull. V. S. Cool. Surv.. 173. 1900, p. 40. Gra-

bau and Shinier. X. A. Index Fossils. 1. 1907. ]). I'u. Cumings, 32d Ann.

Kept. Dept. Geol. Xat. Ut-s. Iiidi.ina. lOOS. ].. 7.">0. P.assler, Hull. U. S.

Xat. Mus., 77. 1911. p. 127: Zitlcl-Kastman Textb. Pal.. 1913. ].. ;!4."..

MicroiH)ra Eichnald (not Gray. 1848). Pull. S<ic. .\at. Moscow. Xo. 4.

18.")r», p. 4r)7 : Lothaea Hossica, 1. 1800. i».
:!9.'!.

Zoarium, branching, cribose, or leafiikc. from an cxitaiiilcd base. Zooecia

with primitive iiortinn tubular, iisuaily lung, generally witiiout heniise]»ta.

the inferior one onl.v occasionally present. Ain-rtures a) the bottom of a

wide. slo])ing vestibule. Thick-walleil inesoixires. with true diaphragms

wanting occiu* between the apertures and line the margin of the zoarium.

Stictoporella crihriHiw v. xp. Plate XIV, Figs. 4-7. Zoarium consists of

a cribrose, bifloliate expansion fnnn an extended base. The anastomosing

branches average .7 mm. in thickness and ..") to 1 mm. in width. The fenest-

rules are small oval o])enings .75 to 1.5 mm. in greatest diameter and irregu-

larly distributed.
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Zoecial apertures are small, separated completely by mesopores, and
occur in diagonal and longituTlinal rows ; 10 zoecia in 2 mm. diagonally and
7 in 2 mm. longitudinally. The vestibular walls of the zooecia and meso-
pores are distinctly granular along the contact, forming an encircling dark
band. The orifices of the zooecia lie at the base of sloping vestibules which
are composed of homogenous tissue forming a ring about the opening.

As shown in the longitudinal section the zooecial tubes are thin-walled

in the primitive region and lie prostrate upward on the median lamina,

then turning outward, opening into the vestibules acutely. The walls of

the vestibules terminate almost perpendicularly at the periphery. A single

diaphragm crosses many of the zooecial tubes usually shortly preceding the

turn from the reclining position towards the vestibule.

The mesopores are short, rising in the late primitive zone. True dia-

phragms are absent, but in some thick irregularly arranged tabulae occur.

This species differs from ^tictoporeUa crihrosa, in having smaller fen-

estrules, a granular band surrounding the apertui-es of the mesopores and
zooecia, more numerous me.sopores and diaphragms crossing the zooecia.

The zoaria of the other species is so different from .S'. cribilina that no other

differentiating characters are necessary.

Occurrence : Pierce limestone. Murfreesboro. Tennessee, and 1 mile

north of McFadden Ford, Rutherford County, Tennessee.

Holotype : 5C162 U. S. Nat. Mus.

Paratype : 238, 20, 21 ; 242-13. Indiana University.

FIG. 1.

Fig. 1.—A portion of the eastern part of the United States showing the probable
boundary of the Early Stones River (Mosheim) Sea.
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PMG. 2.

FijJT. 2.—Map shinviiiic: tho oxtcnt i>f tin- Ciilf of Mexico Emhaymont (horizontal-
liiit'd area) (lnriii>r Miildlt- Stniics Kivcr linn- atiil Ilic A|>palar-hiaii-('liaiiii>lii>>> sea
( VLTtical-lined area). ,
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FIG'. 3.

Fig. 3.—Map of eastern North America showing the greatest extent of the G'ulf
of Mexican einhayment ( I.,etianon-Pamelia time) and the probable restricted condi-
tions of the Appalachian and Chaniplain troughs.
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PLATE I

Ceramoporella iiitronus Ulrich and Bassler.
1. Vertical section x 20.
2. A poi't ion of the surface x 10.
3. Tangential section x 20.

Pierce limestone, Murfreesboro, Tenn.

Ceramoporella grandis lliicli and Bassler.
4 and 5. Taii^'ciit ial sections x 20, showing the proiminent lunaria'
6. A portion of t he surface x 10.

Pierce limestone. Murfreesboro, Tenn.
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PLATE II

Coeloclema pierceanum n. sp.

1. Tangential section x IX. showing llic circular sliapcd luiiaria.

2. Longitudinal section x 18, showing the irregular opening witliin the stem
Pierce limestone, Walter Hill, Rutlierford Co., Tenn.

Coeloclema inflatum n. sp.

3. Cross-section x 18. showing the hollow stem.
4. Longitudinal section x 18.

5. Tangential section x 18, showing tlu^ lunaria with inflated, outward
curved ends.

Pierce limestone, Florence, Rutlierford Co., Tenn.

Coeloclema consimile n. sp.

6. Longitudinal section x 18. showing the long zooeocial tubes.
7. Tangential section x 18. showing crescent shape lunarium.

Pierce limestone. Lascassas, Rutherford Co., Tenn.
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PLATE III

Anolotichia explanat a n. sp .

1. L(>nM;itu(litiat section x 20, showing superposed layers.
2, :i. and 4. Tangcintial sections x 20.

Pierce and Ridley limestones, Murfrecsboro and Suliihur Springs,
Rutherford Co., Tenn.

Trigonidictya irregularis, n. sp.

.5. Cross-section x IS, showing the tliree divisions of tlie himinae.
6. Longitudinal section x IH.

Lebanon Limestone, Christiana, Tenn.
(See Plate XIII)
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PLATE III.
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PLATE IV

Montlrulipora ititoislta lliich and Bassler.

1. Tang(^ntial sect'on x 20.

2. Longitiulinal section x 20.

Pierce limestone. Miu-freesboro, T(>nn.

Monticulipora discula Ulrich and Bassler.

3. Tangential section x 20.
4. Longitudinal .section x 20.

Pierce limestone. Mm-freesboro, Teiin.

Monticulioora compacta Ulrich and Bassler.

5. Tangential section x 20.
(>. Longitudinal section x 20.

Pierce limestone. Murfreesboro, Tenn.
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PLATE V

Orbignyella nodosa n. sp.

1. Tangpntial section x 18.

2. Lonfiitudinal section x 18.
Lebanon limestone. Big Springs, Rutherford Co., Tonn.

Orbignyella multitabulata n. sp.

3. Longitudinal section x 18.

4. Tangential section x 18.
Pierce limestone. Almaville, Tenn.

Mesotrypa crustulata n. sp.

;'). Tangential section x 20.
6. Longitudinal section x 20.

Pierce limestone. Murfreesboro, Tenn.
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PLATE V.
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PLATK VI

Mesotrypa dxibia n. sp.

1. Tangential section x 20.
2. Longitudinal section x 20.

Pierce limestone. Miirfreeslioro. Tcnn. '

Dekayella ridleyana n. sp.

3. Longitudinal section x is.

4. Tangential section x is.

Ridley limestone. Salem, Tcnn.

Heterotrypa patera n. sp.

5. Longitudinal section x IS.
(5. Tangential section x IS.

Pierce limestone. Stokes fiannon Ford. 2 miles northwest of ATur-
freesboro, Tenn.



PLATE IV.

323

BWnSfi&^P" \fy^mmmm

^i-",^.^,^



324

PLATE VII

Hctt-rotrypa slonensis n. sp

.

1. Longitudinal section x IS.

2. Tangential section x 18.
Pierce limestone. Stokes Gannon l-'ord, 2 miles northwest of Mur-

freesboro, Tenn.

Const ellaiia lamelosa n. sp.

:i and 4. Tangential sections x 20.
."). Longitudinal sect-'on x 2().

Tierce limestone. M nrfreeshoro, Tenn.; Lascassas. Tenn.

Xicliolsonella fron(lifiM"i n. sp.

(). Longitudinal section x 20.
7. Tangential section x 20.

Pierce, Kidle.v and Lebanon limestone. Murfreesboro, Atmanville.
Marshall Knob. Salem. Kiitherford Co.. Tetm.
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PLATE VIII

Hallopora spissata n. sp.

1. Longitudinal section x 20.
2. Tangential section x 20.

Pierce limestone. JNIurfrecsboro, Ward'.s Mill. Almaville, Tenn.

Hallopora florencia n. sp.

3. Longitudinal section x 18.
4. Tangential section x 18.

Pierce limestone. Florence, Tenn.

Batostoma libana (Safford).

5. Portion of zoarium, natiu'al size.
6. Longitudinal section x 20.
7. Tangential section x 20.

Lebanon limestone, of Central Tennessee.
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PLATE IX

Batostoma subcrassum n. sp.

1. Lotifjitudinal section x 20.
2. Tangential section x 20.
3. A portion of zoarium. natural size.

Pierce limestone. Murfreesboro and Eaglevilie. Tenn.

Batost«Dma dendroidca n. sp.

4. Tangential section x 18.
5. Longitudinal section x IS.

Pierce limestone. Murfreesboro, Walter Hill, AVards Mills, and
Lascassas, Tenn.

Batostoma ramosa n. sp .

6. Longitudinal section x 20.
7. Tangential section x 20.

Pierce limestone. Murfreesboro. Tenn.
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PLATE IX.
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PLATE X
Batostoma conferta n. sp .

1 and 3. Longitudinal section x 18.

2. Tangential section x 18.
Pierce limestone. Murfreesboro, Tenn.

Batostoma inutilis n. sp.

4. Longitudinal section x IS.

5. Tangential section x IS.

Pierce limestone. Murfreesboro. Tenn.

Diplotrypa catenulata n. sp.

6. Longitudinal section x 20.

7. Tangent i;il section x 20.
Piei'ce limestone. Murfreesboro. Tenn.
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PLATE X.
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PLATE XI

Stromatotrypa lamoUata a. sj)

1. Vertical section x 20, sliowiiig supposed layers.

2. Tangential section x 20.
Pierce limevstone. IMurfreesboro, Tenn.

Stromatotrypa incrustans n. sp .

3. Vortical section x 18.

4. Tangential section x 18.

Pierce limestone. Black man. Tenn.

Stromatotrypa rcKularis n. sp.

5. Tangential section x 18, .showing pentagonal-like zooecia.

C. Longitudinal section x 18.

Pierce limestone. Blackman. Tenn.
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PLATE XII

Graptodictya fruiticosa n. sp.

1. Longitudinal section x 18.

2. Tangential section x 18.

Pierce limestone. Walter Hill. Tenn.

Graptodictya dendroidea n. sp.

3. Tangential section x 18.

4. Longitudinal section x 18.

Pierce limestone. Walter Hill, Tenn.

Hhinidictya tabulata n. sp .

.5. Longitudinal section x 20.

0. Tangential section x 18.

Pierce limestone. Murfreesboro, Tenn.
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PLATE XII.
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PLATE XIII

Pachydirtya senilis n. sp.

1

.

Tansontial section x 20.
2. Tant;ential section x 20, near the surface, sliowing tubull.
3. Lon^'it lulinal section x 20.

Pierce limestone. .Miirfreesboro, Tenn.

Kliinidictya salemensis n. sp.

4. I.,ongitiidinaI section x 18.

5. Tangential section x 18.

Ridley limestone. Salem, Tenn.

Rhinidictya lebanonensis n. si).

6. Longitudinal section x 18, showing superior septum.
7. Tangential section x 18.

Lebanon limestone. Miles Ford, Rutherford Co.. Tenn.

Trigonidictya irregularis n. sp.

8. Longitudinal section x 18.
9. Tangential section x 18.

Lebanon limestone. Christiana, Tenn.
(See Plato III)
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PLATE XIII.
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PLATE XIY

Hemidictya lebanonensis n. sp.

1. Cross -soft ion x IS, showing modiaii tubuIJ.
2. Tanirciitial scrtion x 18.
3. Loiifjit iKliiial si-ction x 18.

Lebanon limestone. Big Springs. Rutherford Co., Tenn.

Stictoporella cribilina n. sp.

4. Tangential section x 20.
5. Longit iiflinal section x 20.
6. I'onion of tlie surface x IC)

7. i'hotograph of a slab from the I'ierce limestone showing a jiortii^n or a
zoarium.

Pierce limestone. Murfrceshoro and McPaddin Ford. Hutherford
Co., Tenn.
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PLATE XIV.
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