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ABSTRACT - ' I.
The aim of this study was to complle a 1list of @escriptiona of genera
and species of brachiopod fossils which have been reported by various
authors from the Devonian rocks of Canada, West of the 110th meridian,

This thesis is divided into two parts. The first part 1is
essentially bibliographical. The second part contains descriptions of
genera and specles of brachiopods,

The bibliography in Part I contains forty references from which
brachiopod faunal lists were compiled, Part I aleo contains an index
map showing the geographical location of outcrop areas from which the
fossils were collected, and a chart showing the stratigraphic range of
brachiopod genera in a typical Devonian section of the Southern Rocky
Mountains,

In Part II, the brachiopod faunal lists have been arranged in
a systematic menner, They are supplemented by detailed descriptioms
of fifty-one genera and ninety-eight species, The descriptions are
prefaced by a short discussion of biological classification; a note
on the modern concept of species; a glossary of brachiopod terminology,
and a short list of important references on this group of fossils,
All the descriptions are taken from the literature on the subject
because none of the type material is presently at the University of
British Columbia. The brachiopod descriptions are arranged by
‘superfamilies,

Conclusiogs are drawn regarding the scope and limitations
of this study. Some suggestlons are offered for the further study of

this group of fossils,



INTRODUGCTION II,

Many reports have been written during the past eighty-five years on
the geology of Canada, west of the 110th meridian. In most of these
reports reference is made to Devonian rocks and fossils.

Brachiopod fossils are very abundant, both in species and in
numbers, in certain beds of these Devonian strata, The brachiopod
faunas include apeciés vhich have been reported from Devonian rocks in
other parts of the world, and species that are peculiar to Western
Canada, There exists today no work of reference in vhich the fossil
brachiopods from Western Canada are described in detail., The descrip=
tions of these fossils are scattered through the literature on the
geology of Western Cenada, and that describing the Devonian strata of
other parts of the world. This thesis brings some of these descrip-
tions together in a systematic manner,

Unidentified fossil collections are of little use to a geologist,
Correctly identified fossile can further geological enquiry along three
main lines,

First, if a given species is identified in a fossil collection
from a given locality, this information will further knowledge of the
geographical distribution of that species,

Second, a species may indicate the presence of a given faunal
zone within a stratigraphic section.

Third, the detailed morphology of a specie; may suggest genetic
affinities between it and other morphologically similar speclies, The
accurate identification of the wvarious species in a collection is
therefore very important,

Three stages may be distinguished in the identification of a



foasil.v These are:= ‘ | 1.

(a) Collection of fossils from a specific locality and horizon.

(b) Sorting fossils into their ¥arious phyla,

(c) Specific identification of individusl fossils,

This thesis is compiled as an aid to the specific identification
of brachliopods from the Devonian rocks of Western Canada,

A collection of these fossils, made by Dr, Olmlitch &uring the
field seasons of 1950 and 1951, is at present unidentified at the
University of British Columbia, The author considered that a compilation
of deacriptions 1is prerequisite to the systematic study of the collection.
It is hoped that this thqsis will facilitate the identification of

brachiopods in the collection,

000
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PART I o,

INTRODUCTIOR

This part of the thesis deals briefly with the general palaeontology
of the brachiopods of Western Cenada, and includes a bibliography of
forty-three papers in which the Devonian rocks of Canada, west of the
110th meridian, are discussed. The general palaeontology is divided
into two parts; the geographical distribution, and stratigraphical
distribution of the brachiopod faunas, The former is illustrated by
means of an index map, and the latter by means of a chart,

The Index Map,

The index map consists of an outline map of VWestern Canada on thch

the ocutcrop areas of Devonian rocks covered by this survey have been
indicated,

Numbers on the index map refer to papers listed in the bibliography at
the end of this part of the thesis, The mumbers indicate iﬁe approximate
location of the outcrops which were studied by the authors of papers
cited in the bibliography. |

Some of the papers are themselves compilations, and therefore could not
be indicated on the map because the fossils listed in them were collected
from several different localities,

The paper by Warren and Stelck (1950) is an example of a report of this
type.

The Stratigraphic Chart,

The information on this chart was teken from the paper by de Wit and
McLaren (1950).
The chart indicates the stratigrephic range of common brachiopod genera

in a type Devonian section in the Southern Rocky Mountains,
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Two facts are apparent from the chart.

Pirst, that the most varied brachiopod faunas are to be found in
the central part of section in the Mount Hawk and Alexo Formationms,

Second, that a stratigraphic break is indicated by the total absence
of brachioped foesiis in the top beds of the Mount Hawk formation.

This chart is included here as an example of the varied stratigraphic
range of common brachliopod genera in an outcrop area of the Devonian
rocks of Western Canada,

References,

fhé references in the bibliography are numbered in chronological order,
commencing with the paper by Meek (1869), which is numbered (I), and |
ending with that by Criclamy (1953) which is numbered (43).

The papers were numbered in this way'for two reasons, First, to avoid
constant repetition of authors' names and dates in the systematic faunal
lists in Part II of this study, and second, to facilitate quick reference
to the papers,

The author considers that the forty-three papers listed in the
bibliography, are representative of papers uriﬁten on the Devonian rocks
of Western Canada, during the past eighty-five yeare;

Peunal lists of two papers which were written during‘the last century
are included, One paper is by Meek (1869), in which he describes new
Devonian brachiopod species which had been collected from the Mackenzie
River area during Kemnicott's last expedition, The other paper is by
Whiteaves (1891), who describes all the Devonian fos;ils from the
Mackenzie River basin, which were at that time in the collections of the
geological survey of Canada, |

Detailed papers recently published om the subject were written by



A GENERALIZED STRATIGRAPHICAL COLUMN OF THE DEVONIAN ROCKS IN THE
SOUTHERN CANADIAN ROCKIES, SHOWING THE STRATIGRAPHIC RANGE OF THE
VARIOUS BRACHIOPOD GENERA IDENTIFIED FROM THE ROCKS,

(AFTER DE WIT AND MC LAREN 1950),

h,

DEVONIAN MISS. AGE
T PALLISER
FLUME | PER-|MOUNT|AL- | MORRO | COSTI- |EX- STRATIGRAPHIOAL
DRIX|HAWK |EXO GAN  [sHAW DIVISIONS.
150 | 600' 380" 950' |95° GENUS oSBE-
—_ — CAMAROTOECHIA 4
—s PAURORHYNCHA -
e PUGNOIDES 5
_ — LEIORHYNCHUS 5
— - LINGULA -
.o —* SCHIZOPHORIA 5
o> — " STROPHOEODONTA® s
* - % SCHUCHERTELLA" 2
—_ CHONETES | 5
—_ * - PRODUCTELLA 1
— ATRYPA 11
- GRUNEWALDTIA 2
=r - OYRTOSPIRIFER 3
— TENTICOSPIR IFER 1
ﬁ -~ * —* "SPIRIFER' 8
— " MARTINA® 5
— 'CYRTINIA® 1
-t * '"ATHYRIS' 4
—_ GYPIDULA 2
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Warren (1949), Warren and Stelck (1950), Criclmay (1952), and de Wit

and McLaren (1950).

AI_I.l the papers which are listed in the following bibliography aré at
present in the library of the University of British Columbie, with the
exception of that by Meek (1869), which was secured on inter=library

loan from the University of Michigan,

o
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PART II

INTRODUCTION

This part of the thesis is divided into four sections, the first three
of which are introductory to the last section,

Biological and palaeontological classifications are discussed first, In
the second section a brief summary is given of the classification of the
Phylum Brachiopoda., The third section is a glossary of common terminole-
ogy used in the description of brachiopod shells. The fourth section
includes systematic description of brachiopod genera and species, |
Tisse lists were cémpiled from references on Devonian rocks of Western
Canada which are included in the bibliography to Part I of this thesis.
The faunal lists are supplemented by detailed descriptions of fifty=one
- genera and ninety-sight species of brachiopods.

BIOLOGICAL AND PALAEONTOLOGICAL CLASSIPICATIONS.

In modern detailed studies of brachiopod fossils, attempts have been
made to classify the fossils on the basis of phykogeny, rather than
morphology.

The theory of evolution is the basis for phylogenetic classification,.
Phylogenstic classification is an attempt to classify orgenisms according
to their genetic affinitiee.

In the "ideal® case a gemus would be a taxonomic unit. Theé ®genotype"

of the genus would represent the original stock from which all the species
included in the genmus evolved, This "ideal® classification of fossils is
seldom possible because of the fragmentary nature of the foseil record.
Morphological classification was an older empirical approach to classif-
ication, A gemus in such a classification was a receptacle into which |

morphologically similar species were placed regardless of their genetic



affinities, o 11,
The modern trend in brachiopod classification is to split large compound
genera into groups which are presumed to have genetic affinities.
Examples of studies in which this has been done are those by Schuchert
and Cooper (1931), Cloud (1945), and Williams (1953).
In order to attempt to trace the evolution of fosseil species detailed,
rather than general, deac:iptions of the type material are required,
Both Thompson (1927) and Buclman (1918), have stressed this point,
Thompson (1927) wrotei~
“Blological classification is now an attempt to express the degrees of
affinity through descent. Instead of as few characters as possible being
used to decide upon the generic position of a species, as many characters
as.possible, as are necessary, are employed to determine the relation-
ship to other species, It has frequently been found that the species
grouped together under the older wide genera form howmoeomorphous series
of polyphyletic origin,®
and Buclman (1918) stated thati=
°It requires long and careful research to find the basés for proper
definition (of the various homoeomorphous series) which is not only much
more satisfactory in the end but gives a better idea of affinities and
a far truer picture of the methods of evolution,”
To sum up this discussion of classification, two principles may be
stated:=

Pirst, the description of type specific material should be as
detailed as possible, in order that genetic affinities between similar
species could be studied,

Second, speclies should be assigned to genera on a large number
of characteristics,

These two principles must be considered when the specific descrip-
tions, which are assembled in this thesis, are used for purposes of

identification of unknown material,

Detailed discussion of evolution and the phylogenetic approach
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to classicifation is given in Simpson (1953),. . .12,

CLASSIFICATION OF THE PHYLUM BRACHIOPODA.

Historical,

The classification of the Phylum Brachiopoda has been attempted by
many authors since Fabius Columna first described brachiopod shells in
1616, Historical accounts of the development of brachiopod classifice
ation are given in Schuchert (1897) and Thompson (1927),

Present day Brachiopod Classification.

There exists today no completely satisfactory classification of the
Phylum Brachiopoda.

There is general agreement that the phylum may be divided into two
_ groups; Clasa.Articulata and Class Inarticulata. The further division
of these classes 1s still subject to discussion,

Shrock and Twenhofel (1952) summed up the question of classifice
ation as followss=
"No existing classification of the Brachiopoda should be considered as
final, Most specialists feel that much more needs to be known about
living end fossil brachiopods before a completely satisfactory classif-
ication can be devised.”

Shrock and Twenhofel (1952) based their classification on the
systems of classification suggested by three authors: Thompson (1927),
Schuchert and La Vene (1929) and Cooper (1944). This classification is
adOpiéd here,

All descriptions of cleass, order and- superfamilies in this thesis
are taken from Shrock and Twenhofel (1952).

TERMINOLOGY OF FOSSIL BRACHIOPODA.

A glossary of brachiopod descriptive terms follows, The sources
of these definitions are in works by Schuchert and Cooper (1931) and

Moore, Lalliker, and Fisher (1952).
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GLOSSARY OF BRACHIOPOD DESCRIPTIVE TERMS,

ADDUCTOR MUSCLES
Muscles which close the shell

ADVENTITIOUS DEPOSIT
Extra fibrous shell substance deposited by the mantle on the inside
of the shell, filling up cavities and irregularities of ‘the surface.
By deposition of such adventitious shell in the umbonal cavities,
the dental plates may be obliterated.

ALA
Lateral flange on outer side of crural lamellae.

ANTERIOR
That portion of the shell in front of the hinge line away from
beaks.

APICAL PLATE
A small flat structure situated in the apex of the delthyrium and
flush with the interareas. To the under side of it probably was
attached the pedicle. This plate is not a relict of the deltidium.

APSACLINE
See Interareas.

AREA
See Interareas.

ARTICULATION
The locking together of the two valves, effected in the main by the
teeth of the ventral valve moving in sockets of the dorsal valve,
but maybe further assisted by the brachial parts.

BRACHIAL VALVE
See Dorsal Valve

BRACHIDIA
Calcareous brachial supports in the spire~ and loop~bearing brachio-
pods.

BRACHIOPHCRES
Plates that bound the notothyrial cavity (q.v.), 2lso known as socket
plates or brachizl zpparatus.

BRACHIOPHORE SUPPORTS
Flates attached to the dorsal face of the brachiophore, and used to
strengthen the latter.
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CARDINAL ANGLE
Angles formed at each of the extremities of the hlnge between it
and the foreward extension of the shell.

CARDINAL AREA
See Interarea and Palintrope.

CARDINAL EXTREMITY
Lateral terminus of hinge line.

CARDINAIL FROCESS
A median unpaired process, lying immediately on the inner side of
the dorsal umbe, and serving for the attachment of the diductor
muscles.

CARDINACTIA
Process near the posterior or cardingl mergin in the interior of the
dorsal valve, connected with articulation, muscle attachment, and
attachment of brachial supports.

CATACLINE
See Interareas.

CHILIDIAL FPLATES
Discrete plates, one on either side of the notothyrium, and partially
closing it.

CHILIDIUM
The covering of the notothyrium, the dorsal equivalent of the ventral
deltidium.

COMMISSURE
The boundary line between the anterior and lateral margin of the
valves. See Flane of Commissure and Roctimarginate.

CONVEXITY
In describing the convexity of a brachiopod, the dorsal valve is
named first; this is for the sake of making comparisons always in
the same direction, namely, from dorsal above to ventral below.
See Resupinate.

COSTA (COSTAE)
4 coarse rib on the ocuter surface of a valve. Costae may be angular
sub-angular or rounded.

COSTELLA (COSTEILAE)
Fine external ribs which may be angulesr, sub-angular or rounded.

CRURA (sing. CRUS)
Processes in the dorsal valve of the Telotremata to which are
attached the fleshy brachia or the brachidia.
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CRURAL BASE
Projection from hinge plate of brachial valve at edge of notothyrium
for attachment of one of crura.

CRURAL FLATE
A general term commonly applied to the brachial processes of the
orthids, strophomenids, and rhynchonellids, without regard to
detailed structure, function, or homologies.

CRURALIUM
The dorsal equivalent of the ventral spondylium.

DELTARIUM
See Deltidial Plates

DELTHYRIAL CAVITY
Ventral umbonal cavity bounded by dental plates.

DELTHYRIUM
The triangular aperture which transects the ventral interarea
medially, and through some portion of which the pedicle passes.
The delthyrium may or may not be closed by a deltidium or deltidial
plates. Its equivalent in the dorsal valve is the notothyrium (q.v).

DELTIDIAL PEATES
In Telotremata, two plates growing medially from the walls of the
delthyrium after neanic growth. These often unite medially, closing
the delthyrium more or less completely. Uhen united they make a
Deltarium = symphytium of Buckman, pseudodeltidium of Schuchert.
In Protremata, similar plates zre at times developed and these are
called Eateral Flates (q.v.).

DELTIDIUM
An independent, more or less strongly arched plate in the ventral
palintrope or cardinal area in many Protremata, growing from the
apex toward the hinge-line and partly or completely covering the
delthyrium. It is always delimited from the interarea by grooves.
It is characteristic of primitive shells, and is formed by a flap
of the ventral mantle.

DENTAL PLATES or DENTAL LAMELLAE
Vertical or nearly vertical plates associated with the teeth of the
ventral valve, usually uniting the palintrope to the floor of the
valve, and bounding the delthyrial cavity. They are separated from
- the walls of the shell by the umbonal cavities. When the latter
have been filled by adventitious shell, the dental plates become
OBSOLETE.

DENTAI. SOCKETS
Excavations in the dorsal cardinal margin in which the teeth of the
ventral valve articulate.
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DENTICLES - '
, Small processes on the posterior surface of the dorsal socket which
are inserted into the accessory sockets in the ventral teeth.

DIDUCTOR MUSCLES
Muscles that open the valves.

- DORSAL DIRECTION
Toward the dorsal valve at right angles to the plane of commissure.

DORSAL MEDIAN RIDGE
A low axial thickening on the dorsal interior of most orthids and
rynchanellids. See Median Septum.

DCORSAL VALVE
Usually the smaller valve and the one to which the brachia are
always attached. Synonyms. BrachialValve
Socket Valve
Entering Valve
Haemal Valve

DUPLEX SPONDYLIUM
See Spondylium Simplex.

ENDOPUNCTAE
See Punctae

EXOPUNCTAE
See Punctae

FILAE
Fine elevated concentric lines.

FCLD
A broad median external undulation or plica that may be situated on
either the dorsal or the ventral valve, hence dorsal or ventral fold.
More common tn the dorsal valve. Its counterpart is the SULCUS.

FORAMEN
See Pedicle Foramen

FOSSETTE
SeeCrural Fossette

FULCRAL FLATES
Small concave plates attached to the outside wall of the brachiophore
support or brachiophore and inner wall of the shell. They serve to
define the sockets and strengthen the brachiophore supports.

GERONIC
Signifying cld age.
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GROWTH LINE
Marking tn shell surface parallel to valve margin, indicating former
position of this margin.

HINGE LINE
Line along which articulation takes place.

HINGE PLATE
Divided or undivided platform in beak region of brachial interior,
generally joined to dental sockets and crural bases; may be
divided intoc inner and outer plates.

HINGE TOOTH
Projection on hinge line of pedicle valve which fits dental socket
of brachial valve, serving as pivot in articulation.

INNER HINGE FPLATE '
Subhorizontal small plate extending medially from crural base.

INTERAREA - :
Posterior plane or curved surface lying between the apex and the line o
of valve junction. Synonym: Cardinal Area.

JUGTM
Simple or complex connection between havles of a brachidium.

LATERAL AREAS
The parts of the valves on either side of the median axis or on
either side of the fold and sulcus.

LATERAL FLATES
External marginal plates restricting the deithyrlum and seen only in
certain orthids and pentamerids. These discrete plates appear to be
formed in exactly the same manner as deltidial plates.

LATERAL SEPTA
See Median Septum.

MEDIAN RIDGE
See dorsal median ridge and median septum.

MEDIAN SEPTUM
A longitudinal vertical plate between the ventral muscles. LATERAL
SEFIA are rarely developed between the muscles of the same valve,
but are moreoften present when spondylia are developed.

MULTICOSTATE
See Costae.

MUSCLE IMPRESSIONS
Marks ofmuscle attachment on the shell.
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MUSCLE SCAR
A more or less well defined area representing the final or last
muscle attachment.

MYCOPHORE
The rugose surface of the muscle attachment on the cardinal process.
See Shaft.

NEANIC :
Signifying youth, or the stage in which specific characters being
to dewelop.

NEPIONIC
Designating the smooth shell stage succeeding the protegulum.

NOTOTHYRIAL PLATFORM
Thickened shell matter in the umbonal interior of the dorsal valve
between the brachiophore plates. It is the seat of diductor muscle
attachment in primitive brachiopods not yet possessing a cardinal
process; in other shells it is the place where the ventral cardingl
process arises. -

NOTOTHYRIUM and NOTOTHYRIAL CAVITY
The dorsal counterpart of the ventral delthyrium and delthyrial
cavity.

CUTER HINGE FPLATE
Part of hinge plate extending laterally outward from crural base.

PALINTROPE
The antero-ventrally or antero-dorsally directed shelf developed at
the posterior end of the dorsal and ventral valves due to the
progressive migration of the hinge margin in its growth. Formerly
called cardinal area.

PALLIAL MARKING
Sinuous branching impression on parts of shell- interior outside
muscle scars, formed by fluid-~filled passageways of mantle (pallial
sinuses), which connect with body cavity in the posterior part of
shell.

PEDICLE CALLIST
A callus of shell substance at the internal apex of the ventral
valve between the dental lamellae, to which the postero-ventral surface
of the pedicle was attached.

PEDICLE FORAMEN
A small or large round perforation at the gpex or elsewhere-through
the deltidium for the protrusion of a small pedicle; with age, it may
become large by abrasion. TWhen this foramen is absent, the pedicle
emerges between the deltidium and chiliddum, or these coverings may
completely close the delthyrfum and notothyrium, in which case there
is no known functional pedicles
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- PEDICLE MUSCLES
Muscles which retract the pedicle.

PEDICLE VALVE
One of the two main parts of brachioped shell which bea s attachment
of pedicle; by convention, defined as ventral in position.

PLANE OF COMMISSURE .
The plane passing through the anterior commissure and the hinge-line.

PL.ICA
See fold.

PLICATE .

Used of a shell that has undulations affecting both the interior and
outer surfaces. The primary ornamentation is superposed over the
plications.

PCSTERICR REGION
That region of the shell back of the transverse axis and toward the
beak, or apex.

PROTEGULUM
The initial shell of all brachiopods.

PSUDOCURALIUM
See Notothyrial Platform.

PSEUDORESUPINATE
See Resupinate.

PSEUDOSPONDYL ITM
A callus resembling a spondylium, developed in some shells beneath
the muscles of the ventral valve and confluent with the inner lower
surfaces of the dental lamellae.

PUNCTAE

Any minute perforations of the test. Types of Punctate tests:

Punctate - The inner fibrous lgyer is perforated by small holes
representing cavities occupied by minute caeca of the
mantle.

Impunctate - Have the fibrous layer dense and imperforate.

Pseudopunctate - The fibrous layer surrounds and often covers internal

calcareous spicules. In worn or exfolated specimens
shell layers tear away from the spicules and leave
coarse pits that simulatepunctae.

RECTIMARGINATE
Having a straight anterior commissure.

RESUPINATE
A condition wherein the relative convexity of the two valves is
reversed, the convex ventral valve of the early growth stages
becoming concave and the concave dorsal valve becoming strangly
‘conveXx, producing thereby a convexo-concave shell.
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ROSTRATE .
-Having a long beak produced by narrowing of the hinge line.
RUGA
Concentric shell corrugation which affects both outer and inner
surfaces.
SEPTUM *

See Dorsal Median Ridge and Median' Septum.

SESSILE CRURALIUM
SeeCruralium

SESSILE SPONDYLIUM
A spondylium which rests directly on the floor of the valve without
the support of a median ridge.

SHAFT
The shaft or stalk of the cardinal process, which bears the mycphore
or seat of diductor muscle attachment.

SINUS
See Sulcus

SOCKETS
Sockets are found in both valves and are used in the articulation
process.

SPINE
Long or short, straight or curved, solid or hollow projection of
the shell surface.

SPIRALIUM

One of the pair of spiral brachidia on interior of some brachial
valves.

SPONDYLIUM
A spoon shaped plate terminating more or less freely, located in the
apex of the ventral valve of various stocks of articulate brachiopods.
This plate serves as the seat of attachment of the muscles. It is
supported by a more or less elevated, long or short, median septum.
Kozlowski has recently shown (1929) that the spondylium may be
divided into three different types.

SPONDYL.IUM DISCRETUM
Dental plates do not converge and unite medially, but extend directly
to the floor of the valve. Strictly spedking this is not a spondylium,
but such a condition of the dental plates is primitive and deserves a
designation.

SPONDYLIUM DUPLEX
See Spondylium Simplex.
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SFONDYLJUM SIMPEEX
A term applied by Kozlowski to the type of spondylium in which the
dental plates and the vertical septum are united into a single piece.
This type is in contrast to the Spondylium Duplex of Pentamerus
which is composed of two pieces each of which is borne on a basal
septum.

SPCNDYLOID
In this condition the dental plates are so thickened on their inner
basal sides that the added testaceous deposit grows together and
simulates a spondylium. This contrasts with the pseudospondylium,
which is formed by a callous thickening on the floor of the valve.

STRIAE
Interspaces between costae and costellae. This term has been much
abused and its current use for a radial rib is incorrect.

SUECUS (SULCATE)
A median depression in theconvexity of the shell, the opposite of
a fold or plica. Replaces the term sinus.

TEETH
The two articulating processes of the ventral valve. There are also
accessory small teeth in the dorsal valve in many brachiopoids, which
are here called Denticles.

THICKNESS
Linear distance from farthest opposite points on surface of the two valves.

TRAIL
Anterior prolongatlon of some brachiopod shells, generally a strong
angle to general plane of posterior portion of valves.

TRANSVERSE AXIS
4 line through the widest part of the shell from léft to right.

UMBO
Convex portion of valve adjacent to beak

UMBONAL CAVITIES
Chambers separating the dental lamellae from thewalls of the valve.

UNIPLICATE
A term applied to the anterior commissure when there is 2 fold in the
dorsal valve opposed by a sulcus in theventral valve. UNISULCATE is
the reverse candition.

VENTRAL
According to convention, direction away from position of brachial
valve toward opposite valve; ventral valve is thus equivalent to
pedicle valve.
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VENTRAL DENTAL SOCKETS , .
Small sockets in the teeth of the ventral valve next to the hinge
margin. Into these articulate small denticles on the outer wall
of the dental socket. They are also called ACCESSCRY DENTAL SOCKETS.

VENTRAL VALVE
The shell situated on the ventral side of the animal and in articulate
forms having the teeth on each side of the delthyrium. Usually the
larger and deeper of the two valves. Synonyms: Pedicle
Dental
Receiving
Neutral

WIDTH
Linear distaence between farthest opposite points on lateral margins
of a valve or shell.
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THE LAYOUT OF THE SYSTEMATIC LISTS AND DESCRIPTIONS.

Descriptions of Classes, Oﬁﬁera and Superfamilies. }

" These are all takén from Shrock and Twenhofel (1952). The
stratigraphic ranges of the various genera,'vhere given, are taken from
Shimer and Shrock (1944).

§z§tematic Lists of Genera and Species,

The generic and specific names in these lists are usually followed
by e number (or mumbers), The numbers refer to papers cited in the
bibiiography in Part I of this thesis, A few brachiopod species listed
here were described by Thomlinson‘,vand do not.;ppear in the references
vwhich vere used for compiling the faunal lists,

An asterisk beside a specific name indicates that species is
illustrated and described efter the generic description of the genus to
vhich it belongs,

- Layout of Generic Descriptionms.

4 Each generic description commsnces on a new page,

A generic description is headed by the name of the genus, under
 which is the name of the original author (if knoﬁn), and the date that
the genus was first described, Below the heading the reference from
which the description following was taken, is listed, The descripticn
is usually followed by the neme of the species on which the genus was
based and the stratigraphic range of the genus, if it is known.

layout of the Specific Descriptioms,

Each specific description is laid out in a similar fashion to the
generic descriptions, except that a line drawing of each speclies is
included, with the text,

*Thomlinson and Geology 521 class 1952«53, (See Acknowledgmente
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Illustrations of the Genera.

Seven plates follow the brachiopod descriptions, On each plate
line drawings of a typical species in each gemus is illustrated. The

brachiopod illustrations are grouped together in superfamilies,
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PHYLUM BRACHIOPODA Range 2

Class Inarticulate
Order Atremata
Superfamily Lingulacea  Lower Cambrien to Recent
Order.ﬂeotreﬁata

quérfamilx_graniaea

Class Articulata

Superfemily Dalmanellacea Middle Ordovieian to Permien

Sugerfamilx Pentameraces Middle Ordovician to Devonian

Superfemily Strophomenacea Lower Ordovician to Recent

Superfamily Chonetacea Ordovician to Permian

Superfamily Productacea Lover Devonian to Permian

Superfamily Rhynchonellacea Middle Ordovician to Recent

Superfamily Atrypacea . Middle Ordovician to Upper

Superfamily Spiriferacea Ordovician to Triasasic

Superfamily Terebratellacea Lower Silurian to Recent
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PHYLUM BRACHIOPQDA

Class Inarticulate.

"Inarticulate brachiopods have shells composed of conical or
tongue-shaped valves that lack articulation and are held in apposgition by
muscles alone. The shell matter is chitinophosphatic or calcareous, and
grouth of the shell is elther holoperipheral or mixoperipheral,

In the embryo the mantle lobes develop directly without revolu-
tion, and the pedicle develops during the free-swimming stage within the
valves of the protegulum from the ventral mantle lobe. At a later stage
the pedicle, which clearly is attached to the larger (pedicle) valve, is
protruded and used for fixation.

Most inarticulate shells are circular or oval in outline and
asymmetrically conical in profile, but some have a tongue-shaped outline
and a flat lenticular profile. The conical forms, excepting the cemented
Craniidae, are fixed by a short pedicle, whereas the lingulids have a long
flexible pedicle and live in burrows with their setiferous anterior margin
protruding. The development and migration of the pedicle are camplex.

The complicated muscle system leaves an equally complicated set of muscle
markse.?

Range: Lower Cambrian to Recent.

Order Atremata

"The Atremata are inarticulate, chitinophosphatic-shelled brachio=-
pods of subtriangular, oval to subrounded, or tonguelike outline having the
pedicle attached to the larger (or pedicle) valve, in which it occupies a
groove. Specialized forms have heavy calcareous shells with internal
platforms for muscle attachment.

Superfamily Lingulacea, (Sh:ock and Twenhofel).

"Elongate chitinophosphatic and thin-shelled atremates
probably derived from the Obolacea, as the pedicle structures are
similar. They have highly differentiated muscles and a wormlike
tubular and flexible pedicle, both of which aid the animal in its
free=-living and burrowing habit. Modern Lingula a typical gemus
of the superfamily, has a long and ancient history. It appeared
first in the Ordovician, as one of the earliest representatives of
the superfamily, and has persisted to the present with little evident
change.

Range: Lower Cambrian to Recent.
.Lo Minut& Meek

Genus Lingula Linn. 35, 36. L. Melie Hall. 23.
- T. Spatulata Vanuxem. 3L, 37.
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Genus LINGULA
Bruguiere n. gen. (1797)
Meek (1#7¢) Smith Contrib. to Knowl. 172, Pt. l. p. 68

"Shell oblong or more or less oval, depressed, thin, gaping at
each end, and rounded or subtruncate in front, and more or less pointed
at the beak, consisting of alternate corneous and testaceous laminae,
the former of which are fibrous and the latter tubular; composition
largely phosphatic. Valves both moderately convex, held together by
the action of muscles; beak of ventral valve more pointed and prominent
than that of the other. Surface smooth or marked by concentric lines,
sometimes crossed by radiating striae. Pedicle long thick cylindrical
fleshy and flexible."

Genotype: Lingula Anatina.

MINUTA DEVONIAN BRACHIOPODA LINGULA

This is the smsllest specimen of Linguls
1 have ever seen, and may possibly be a young
shell. It resembles closely Ll_'nqy spatuls
Hall, from the Cenesse slate of New York, but
=y is rnather wider in proportion to length, md
has a more pointed besk. It is alsc more

convex than any specimens I hsve seer of that
species.

Localitys Near Fort Re.-lution, on Grest Slave
Lake.

Diagram: Ventra. views

LDOULA NINUTA Meak (1265)

Trans. Chic. Acad. Sci. Vol. 1,
p. 87.

LDGWA INUTA Mook

Desoription: Shell minute, extremely thin,
ovate, rather convex; front rather narrowly
rounded; sides most conved in outline
slightly in front of the middle, thence
narrowing with slight convexity to the beak,
which is obtusely pointed. Surface polished,
but showing, under a strong magnetfier,
microscopic lines of growth.

" Length, 0,06 inch, breadth, 0.05 inch.




CLASS INARTICULATA.

Order Neotrematsa.

“The Neotremata are a specialised and, to a certain extent,
degenerate brachiopod, heving small chitinous, chitinophosphatic
(or, rarely, supposedly calcarecphosphatic) or calcarecus shells
consisting typically of high or flattened conical valves. The
pedicle when present, emerges through a perforation or sheath, or
a triengular cleft, and in maturity in certain forms may be lost
when the pedicle valve is cemented to the substratum. The pro-
tegulum is semicircular or semieliptical and the adult shells are
circular or elliptical, because shell growth is holoperipheral.
Range: Lower Cambrian to Recent.”

Superfemily Cranieea. (Shrock and Twenhofel,)
ﬁeotremates with flattened calcareocus shells lacking a
pedicle opening and usually cemented to some object by
pedicle valve,

Ranget Ordovician to Recent.
Genus Crenis Retzius 19

C. hamiltonae Hall 2, 27,

28,
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Genus CRANTIA'
Retzius n. gen.

Retzius (178L) Schrifte der Berliner Gesellschaft Nat. Freunde,
Vol. 2. Pe 72. ’

Description from Nettleroth (1889) Kentucky Fossil Shells, p. 31l.

"Shell smooth or striated by radiating striae; wumbo of the
dorsal valve sub central; wumbo of the ventral valve sub-central,
marginal or prominent and cap like with an obscure triangular area
transversed by a central line. ©Shell usually attached to other shells
or marine bodies. The large muscular impressions of the attached valve
are sometimes convex in other species, deeply excavated; those of the
upper valve are usually caavex. In C. tripartita of Munster, the nasel
process divides the fixed valve into three eells. Some of the species
are entirely free or but slightly attached."

Genotype: Anomia Craniolaris (Linne)

Crania Baattensburgensis (Retzius).

Description from Thomson (1927), Brachiopod Morphology and Genera
(Recent and Tertiary), New Zealand Board of Sci. and Art Manual.

*Shell inequivalue, ventral valve cemented to its support
by almost its whole surface, dorsal valve more or less conical, apex
sub central, directed posteriorly, outline subcircular to sub
rectangular, posterior margin straight or slightly indented; test
smooth or with radiating striae, ribs or spinules calcarious,
penetrated by vertical canals which repeatedly branch toward the outer
surface. Interior with muscular impressions generally strongly marked,
especially the posterior adductors, which lie near the posterior margin
some distance apart and the anterior adductors, which are only a little
behind the centre of the valves and are close together. In front of the
muscular impressions the interiors of the valves show 4-7 grooves on either
side, being the impressions of the pallial sinuses. Mantle without
marginal setae, branchia Spirolophus with the apices of the spires
directed dorsally. Five to eight coils.?



PHYEUM BRACHIOPODA

Class Articulata.

"Articulate brachiopods have oval and transverse calcareous shells
composed of two typically convex but umnequal-sized valves that are held
together alonz the posterior hinge line by means of articulating devices.
The shell is ‘opened and closed by the action of specialized muscles, and
the valves, like the leaves of a book, have only one motion, that of simple
opening and closing on a single axis. Each valve has a triangular opening
in the palintrope. The opening on the pedicle palintrope is the delthyrium,
whereas that on the brachial is the notothyrium; both tend to be modified.
The shell can be adjusted on the pedicle, and most articulates have the
pedicle opening more or less modified. The shellmatter is dominantly -
calcium carbonate with fibrous prismatic structure, and growth is largely
hemiperipheral .

In the development of the embryoc the mantle lobes are revcilved
or reversed from a posterior to an anterior position. The pedicle is
developed from the caudal part of the embryc and is never enclosed within
the shell as in the Inarticulata. It is attached by muscles to both
valves, but it belongs to the larger or pedicle valve. In no known
articulate brachiopod does the pedicle lie in the brachial valve.
Although the intestine lacks an anus in all living representatives, it may
have had an anal opening in some ancient and extinct genera.

Most articulates show modifications of the delthyria and notothyria
and development of many kinds of calcareous supports for the brachia. They
also exhibit much variation in surface sculpture.®

Range: Lower Cambrian (Palaeotremata) to Recent.

Superfamilies of the lum Brachiopoda here desribed fram
Shrock and Twenhofel (19h2).

Superfamily Dalmanellacea

Superfamily Pentameracea

Superfamily Strophomenacea

Superfamily Chonetacea
Superfamily Productacea
Superfamily Rhynchonellacea
Superfamily Atrypacea
Superfamily Spiriferacea
Supeffamily Terebratellacea




Superfamily Dalmenellacea (Shrock and Twenhofel,.p. 325).  Jle

"Dalmanellids are endopunctuate orthoids with a lobed (usually
trilobed) cardinal process. The superfamily is thought to have
been derived from the Orthacea. Representatives appeared first in
the Middle Ordovician; they spread widely and diversified greatly
during the Silurian and Devonian; and the superfamily finally
became extinct during the Permian.”

- Range: Middle Ordovician to Permian.
Genera Described:_ Range:
I. Genus Aulacella Schuchert vand Cooper

II. Genus Cariniferella Schuchert and Cooper Upper Devonian

III. Genus Phipidomella Oehlert Silurian to Permian
IV. Genus Schizophoria King. Silurian to Pennsyl-
vanian

Reported occurrences of this superfamily in the literature reviewed in
Part I of this thesis.

I. Genus Aulacella Schuchert and Cooper
A. infra. 380

II. Genus Cariniferella Schuchert and Cooper

C. iowensis Stainbrook. 37.

I1T. Genus Rhipidomella Oehlert. 36.

. IV. Genus Schizophoria King. 10, 21, 24, 35, 37.

* S. allani Warren. 30.

S. athabaskensis Warren. 30, 38.

* S. iowensis Hall. 9, 30, 36, 37.
* 5. lata Stainbrook. 30.

S. macfarlani Meek. 13, 15, 24, 34, 37.

S. striatula Schlotheim. 8, 10, 12, 13, 16, 18, 19, 20,
21’ 22, 2).],, 26’ 33, 3h, 36, 37'




Genus AULACEILA

Schuchert and<Coopéf n. gen.
Schuchert and Cooper, Amer. Jour. Scie (5), vol. 22, 1931, p.246.

"This genus externally resembles Rhipidomells and Thiemella
but has a well marked fold on the ventral valve and a sulcus on the
dorsal which are not reversed in the young stages. Internally the
arrangement of the ventral muscle-scars is similar to that of
Rhipidomella in the imprisonment of the adductor, field by the diductor
scars. The diductor impressions are never broadly flabellate as in
Rhipidomella and the adjustor marks are usually clearly visible as in
Cariniferella. Furthermore, the diductor impressions are separated by
a low ridge which is forked much as in Cariniferella. This is a feature
never shown by Thiemella or Rhipidomella in which the median ridge is
" always direct and unforked.

In the dorsal valve the cardinalia are ponderous and strongly
resemble those of Cariniferella and Rhipidomella but are totally unlike
those of Thiemella which are delicate and confined. In our classifica=-
tion Aulacella is placed in association withDalmanella and Cariniferella
because of the close sm:.larlty of the ventral musculature and dorsal
cardinalia.

The only known species is the German Orthis eifelensis.”

Genotype: Orthis eifelensis de Verneuil.

Range:
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Genus CARINIFERELLA

Schuchert and Cooper n. genus.

Schuchert and Cooper, Amer. Jour. Sei. (5), vol. 22, 1931, p. 2L6.

BTransversely semicricular, margins rounded, cardinal angles
obtusely rounded; hinge-line narrower than the greatest width of the
shell; lateral profile convexo-concave to wnequally biconvex; anterior
ctmuissure sulcate; fold narrow, subcarinate; sulcus deep, narrow}
ventral interarea short, apsacline, beak not prominent, incurved, umbo
low, convex and sulcate. Ornamentation multicostellate, with elevated
growth-lines covering the whole surface. Test fibrous, punctate.

Ventral interior: Delthyrial cavity deep; teeth strong;
dental plates thick, nearly obsolete in adults; muscle field bilobed in
front; diductor scars elongate, expanded anteriorly; adductor track
linear, not enclosed in front by the diductor scars. Aggregate adductor
scar elliptical. Adjustor scars narrow, divergent, short, placed
posterior to the diductor impressions. Short pallial sinuses extending
antero~laterally for a short distance in frong of the diductor scars.

Dorsal interior: Cardinalia confined to the immediate vicinity
of the hinge, sockets deep, obligque; brachiophore plates widely diver-
gent and extending vertically to the floor of the valve, without fuleral
plates; cardinal process very small, shaft short, myophore trilobed;
median ridge low, extending to the anterior margin of the muscle area
where it merges into the fold produced by the ventral sulcus. Muscle
area small as a whole, not extending to the middle of the shell.
Adductor scars separated by horizontal ridges; anterior adductors the
smaller. '

Genoholotype: Orthis carinata Hall

Range: Upper Devonian.

Distinguishing Characters: The distinctive features of this genus are
the convexo-concave profile of the shell, the aberrant sharp fold gnd
the corresponding deep, narrow sulcus, the Dalmanella-like ventral
musculature, the strongly divergent brachiophore plates, and the small
muscle area of the dorsal valve."
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Genus RHIPIDOMELLA

Oehleft n;vgeh;
Oehlert, Jour. Conch. (3), vol. 30(38), 1890, p. 372. Hom. Rhipidomys
’ 6ehler1:. 1887. ’ ’

"Exterior: Subtrigonal to circular, antérior margin not
uncommonly emarginate, hingeline narrow; lateral profile unegually
biconvex, the brachial valve having the greater convexity, with the
ventral one concave at the front in many species; anterior commissure
faintly uniplicate or rectimarginate; in some instances a sulcus on
each valve; ventral interarea the longer, curved, apsacline, umbo
swollen or- gently convex, beak incurved; dorsal interarea greatly
reduced, ortho~ to apsacline; delthyrium open notothyrium usually closed
by the cardinal process or partially by chilidial plates; surface multi-
costellate, hollow costellse numerous. Fibrous, punctate.

Ventral interior: Delthyrial cavity shallow; dental plates
abbreviated, teeth strong, divergent, elongate; a broadly curved ridge
extending from the bases of the low dental plates around the margin of
the muscle field; muscle field large, flabellate, not confined to the
delthyrial cavity, occupying from one-third to five-sixths the length
of the valve and usually deeply impressed; diductor scars semiflabbelate,
separated from each other by a sharp or low broad ridge, completely
enclosing the adductor scars, which form an elliptical patch just anterior
to the pedicle callist; adjustor scar commonly discernible on the out-
side of the diductor scar; pedicle callist occupying the delthyrial
cavity.

Dorsal interior: Cardinalia confined, sockets wide, deep, without
concave fulcral plates; brachiophores long, bluntly pointed, supported
by adventitious substance deposited beneath their anterior edge; sharp
processes or points on the ends of the brachiophores have been interpreted
as crura; cardinal process large, myophore commonly ponderous, lobate;
shaft short. Median ridge extending to the middle of the shell. Muscle
field quadripartite, the posterior scars the larger. Ovarian and pallial
impressions occupying the area of the shell not covered by the muscle
marks.

Genotype: Terebratula michelini L'Eveille.

Range: Silurian (Clinton) to closé of Permian.

Distinguishing Characters: Rhipidomella is characterized externally by
its nearly circular, or, in later species, subirigonal outline; the
‘unequal convexity of the valves, of which the dorsal is almost always

the more ventricose, and the ventral one usually either markedly caoncave
or showing a tendency in that direction. The hinge-line is always very
narrow. Internally the ventral musculature is very characteristic and
the teeth are different from those in nearly all other genera of the
orthids. The dorsal valve with its arched umbo, has a ponderous cardinal




process with a very short shaft but an expanded myophore. The
cardinalia are distinctive and consist of widely divergent brachiophores
supported by inconspicuous depesits of adventitious shell much as in
Heterorthis.
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Genus SCHIZOPHCORIA

King new gen. -
King, Mon. Perm. Foss., 1850, pp. 105, 1(%.

"Exterior: Externally like Hebertella; margins rounded, carindal
extremities rounded, hinge-line usually narrower than the greatest width
of the shell; lateral mrofile resupinate, convexity of valves varying,
the dorsal valve always with the greater convexity; anterior commissure
rectimarginate to uniplicate; dorsal valve frequently with a low fold;
ventral valve frequently sulcate in front; ventral palintrope the longer,
faintly or strangly apsacline, curved or plane, beak slightly or strongly
incurved, umbo gently or strongly convex; dorsal palintrope shart,
curved very strongly apsacline so that it overhangs the ventral interarea;
multicostellate, with abundant hollow costellae; test fibrous, punctate.

Ventral interior: Delthyrial cavity usually deep, teeth strong;
crural fossettes oblique; dental plates strong, frequently obscured by
adventitious deposit, extended about the margins of the muscle area gs a
low ridge; muscle area bilobate or obcordate; diductor scars long,
divergent, separated by a wide or narrow ridge having its origin-a short
distance forward of the apex; adductors small, borne on the median ridge;
adjustor impressions usually long and tenuous, situated on the outside
margins of the diductors.

: Dorsal interior: Cardinalia large; brachiophores scarcely
separable from their supporting plates, vertical, or nearly so, strongly
divergent, continued forward slightly as a ridge along the lateral margins
of the muscle field; cardinal process in young shells like that of
Rhipidomella, but in old shells largely resorbed, making a narrow ridge.

old sheils an elevation is frequently formed on each side of the
cardinal process in the notothyrial cavity. Muscle area quadripartite, the
anterior pair of diductors being separated from the posterior pair by
oblique ridges extending antero-laterally from the median ridge; peripheral
margins thickened and elevated in some species. Pallial sinuses prominent,
six in number, four of these taking their origin at the anterior eztremity
of the median ridge, starting as two trunks, then dividing into four and
extending anteriorly in a subparallel arrangement, repeatedly branching
near the anterior margin into subsidiary rami. Two other trunks originate,
in some species, at the end of the ridge dividing the adductors, passing
antero-laterally, bifurcating near the margin and then becoming arbores-
cent at the margin.

Genoholotype: Conchyliolithus Anomites resupinatus Martin

Range: Silurian (Clinton) to Pennsylvanian, with a very wide geographic
distribution.

Distinguishing Characters: Schizophoria is distinguished by its convexo-
concave profile, the divergent or subparallel diductor scars in the védntral
valve separated by a low median ridge (euseptoid) which bears the adductor
marks, and in the dorsal valve by the widely divergent crural spparetus
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characteristic muscle marks, and pallial trunks. The adductor muscles
are separated by a curved, oblique ridge, a feature which at onces
separates this genus from Proschizophoria. 7The pallial merks consist
of four or six subparallel trunks. OSchizophoria closely resembles
Hebertella externally, but the fundamental difference in shell
structure and cardinalia serves to differentiate them immediately.

The similarities and differences between Orthotichia and the genus
under discussion are pointed out under the former genus."

aLLANI LiViilal DEaGA10EUDA LAl20MORIS

the beak of the pedicle valve and sometimes
touching or closing over the beak of the
pedicle valve completely, masking the delthy-
! rium und moe=t of the cardinal ares of that
valve.
1 2

Surface of both velves ornamented by fine
rounded costae, sbout five occupying tae ace

CHIZOPHORIA ALLANI Warren (lvdd) of 2 mm. They are crosmed by strong gro
linem waich are apt to become crowded nesr the

Warren, P." , Trene.Roysl ®oc.Can.,ord “eries, front mergin of eie mell, Soattered large
Vol. l‘. feot'n. 1V, 1944 oval puncta are prement on the costae.
Shissphoris allapl “erren Mﬂsft Tnie bears a coneiderabls

resenblance to Meek's W. ozut.ﬂ:
3 "ell large, unequally bi-convex, in the shape of the brac valve. Mee¥'s
or rounded, greatert widta about species, nowever, i® alway®s longer than wide
the mid-length or anterior to tae mid-l::ftn and the curvature of tne umbones of the brache
of the shell, length and width asbout egual. ial valve i® greater. #nerear it sppears to
Mearurement® of three ®pecimen® are: length € be certain taut tnere are vaerieties of -
mm, , 87 mm,, end $6 mm,; width 3.4 mm., 3.¢ mm,, unfm in tae Upper Levonian, the only true
and 8.8 mm,; thicvnesm 2i¢ mme, £iG mmL, 6nd £.7  specimen in our collection i® from the Middle
mm, = Devonian. R -
Pedicle valve moderately convex in region of inere i®s a veriety or mutation of &
umbo but rlat sbout tne middle of tne =nell, which differe from the epecie® in having
where & wide shallow sinue commencem to lorm brac.iel valve & little leee convex and tae

which qlu"lg deepenw, becomer angular, and extende extension ol tne einue up into the brachisl

:g into the brachial velve at the margin am & high vualve more roundec or tinguloid rataer than
arp, angular projection. Hinge lire short, about eharply angular.

half the width of the shell, Cardinal area, broadly

triangular; delthyrium higher than wide; beave Wz Upper bevonian. #aterwaye
erect or slightly incurved. ;gm‘t on, atigbasa Kiver, nesr McMurray,
berta.
Brachial velve very gibbous, strongly arched
from the bea* to the anterior margin. ne- Plggran: Flg. 1 - Brachial valve of a syntype
"not‘. the greatest curveture i® along the mid- ¥Fig. 2 - Frontal view of a syntype
line the shell, the mider of the valver falling

away sha to the lateral margine, DBesve small
and ﬂl’.zi; inourved, the area benind the bea's

strongly inflated, sometimes projecting beyond
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]g?gﬁs Hall (illustrations
mroo ) 1-3. Peaicle, bra-
chial and anterior views of a homeoytype.
4. Posterior view of a hypotype. 5, 7-6b.
Brachisl, pedicle ana lateral view of a
hypotype. 6. Interior view of a pedicle
valve, 9-10. Pedicle and brachial views,
respectively, or two epecimens of the type
degcribed ss Hnipidomells sucorbiculsrie
by Hall

SCHIZOPHORIA IOWENSIS
sunagpg ]gn?f“ Hall (this description
r Stalnbrook 0), Amer. Mialana Natu-
raliet, Vol, &3, p. 483.)
Description.--Shell guborbicular in out-
line, subequally biconvex, wider than long,

einuous at the front msargin. Measurements ot
three hypotypes are: length 19.6 mm., 19.6mm.,

9

) ¢

a*‘ Stainbrook, 1940, American
et, vol. a3, p. 487, pl.d.
dicle, posterior, and brachisl views

b ¥ 3, Po
o} C‘C iolotm. 4,5, Pedicle and lateral
views of a emall paratype.

SOHIZOPHORIA LATA
m Stainbrook, 1640 Americen
uralist, vol. 33, p. 488,

$hell inequally biconvex, traneversely sub-
elliptical in outline with rounded poetero and
antero-lateral margine, coneiderably wider than
long, broadest at midlength, moderately sinuous
in front. Dissneions of the holotype are;
jength, 37,5 mm.; width,37.1 ms.] thickness,

16 mm,; width of ares 16.5 mm., distance from
beak to beak 3.7 mm.

Pedicle valve gently convex, higheet a little
anterior to beak, surface sloping rapidly from
umbo to cardinal mergine and gently and evenly
to the lateral margine. A wmesial sinus origia-
ates at the midlength, widens and deepens toward
the front, where it attaine a width half that
of the valve., Umbo low, broadly convex from
eide to eide, and increasing in height toward
the beak. Besk large, pointed, a litile imcur-
ving, ¢levated, and extended beyond that of

LAN BrACHIOPODA SCHLIZ0PHON LA

and 17.1 mm.} width #46.5 mm., 43.9 sm., end
@0.lmm.; thickness 15.0 mm., lé.v mm., and
11.6 mm,

Pedicle valve most convex in the usbonsl
region, surtace slopes rapidly to the cerde
inal margin ana gently to lateral margine.
Shellow mesial sinus vegine near mialength,
increases in width ana daepth anteriorly. Beass
emall, pointed, incurved, extends beyond that
01 other valve. Area broadly triangulsy, gente
ly curved toward apex, diverging at 45° trom
plane of valve; deltnyrium large,twice as high
48 wide. Internally @ stout hinge teetin diverge
widely ana are gupported by short dental lame-
ellase whicr continue forward ss elevatead ridges
bounding lateral ana anterior margine of suscle
area. Muscle gcars deep, elongate, corditors in
outline with slight mesial emarginastion in froe
nt, dividea longituainally by rounded sedisl
riage arising shortly in front of besk, increg-
eing in height and width to base of emarginate
ion, deecending abruptly to floor of valve.

Brachisl valve more convex, highest in cene
tral portion, slopes moet abruptly on either
sige oe beak to cardinal margin; anterior msede
ien portion inaentea by einus of opposite vale
ve. Beak emall, pointed,incurved. Area curved,
half height of oppoeite area, lies iam plene of
;:}v:i delthyrius emall, wide in proportiom to

gnt.

Surtace besrs numerous, iimne, rounded, rede
ilating coetae which increae¢ in number by di-
vieion, accomplished several times; at freamt
urgm, 4 occupy 1 mm. Intercogtal depregsiens
width greater, legs,or equal to costas. Oone
centric strise ot growth of varisble ¢ th
Croes costa® ana in gome gpecimens are o
toward the fromt.

Occurrence .-~

opposite valve. Ares high, brosdly QP
lar, sharply detfined at the sides, gontly oota-
ceve beneath the bess, half se Wide es velwe,
slightly iaclined toward w ares.
Delthyrium nerrowly trisnguler, hall ee wiee
es high. Muscle scere broadly flebellete in
outline, anteriorly quadrate with s medien 8-
argination, and less then half as long ee the
valve. 1hey are gharply defined at the sides

by a bound-in bridge which riese sbruptly fros

tloor of valve and Ae continuous posteriorl

with the dental lamellae Lut obeolete uur‘u-

1y neas the median line. @Scars divided loag-
itudinelly oy oroad, conspicuous, persllel-

ot beaks
Bracnial valve more convex than peaicle.
Most prominent in umbonal region, whence sure
tace slopes abruptly to cardinal sergin and
with moderate rapidity to tae later and
anterior margine. Depresses toward cardinel
extremities ana flattened mesially.

sided ridge which, arieing e ehort way in fromt

Beak blunt

elightly inclinea toward oppostte beak.

Surface marked by numerous radiating costas
increasing by divieion and sepsrated Oy spaces
o1 variable wiatn, usually narrower than
costae. Approximately two coeta® per am. at
tfront margine of mature shells. A few com=
centric growtn lines occur at irreguler iater-
vale but are more common near the iront of
the shells. Oblong punctae are scattered over
the gurtace or the valves on the cregts of the
coeta® and are more numerous near the lines of
incremnt,

Much lerger than 8. toweneie, wider and the
inner, difters internally in the character o
wedisn ridge ot peaicle valve. GSubslliptical
shape and proportionately brosder shell die-
tinguieh thie form from 8. lsudoni. Sisiler

to 8. etriatuls var. sustralie Eindle ia -

sl shape but ig not as large, hes finer o
end considersbly higher srea.
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Superfamily Pentameracea., (Shrock and Twenhofel, p. 325),

"The ﬁentamerids are typically large biconvex impunctuate shells
with a spondylium duplex and usually a cruralium or tvwo parallel vertical
plates in the brachial valve. The hinge line ie narrow, interareas
small, and surface smooth or costate.”

Range: Middle Ordovician to Devonian.
Genus Gypidula BEall
Genus Pentamerus Hall

Reported occurrence of thie genus in the literature reviewed in Part 1
of this thesis,

Genus Gypidula Hall 10, 24, 32, 35,
G. comis Owen &,
*G.: cormuta Fenton and Fenton 22, 37, 38,
G. galeata Delman 11, 25.

Genus Pentamerus

*P, borealis Meek 1,



Genus GYPIDULA

Hall n. gen.
Hall, N.Y. State Cab., 20th Rept., 1867, p. 163

WExterior: Galeatiform, hinge-line short and straight; cardinal
extremities rounded; lateral profile biconvex, the ventral valve usually
having the greater convexity. Anterior commissure rectimarginate or
sulcate; the ventral fold usually low and defined at the anterior only.
Ventral interarea very narrow, defined by low ridges, curved, epsacline
to anacline, delthyrium large, open; beak pointed, incurved strongly;
umbo inflated. Dorsal interarea obsolete; beak pointed, incurved; umbo
swollen. Surface smooth or multicostate; shell substance fibrous
impunctate.

Ventral interior: Delthyrial cavity deep; teeth strong, narrow,
elongate; dental plates convergent, forming a narrow spondylium,
supported by a duplex septum for part of its length; free at the frant
end. Septum short.

Dorsal interior: Notothyrial cavity deep; crural apparatus
consisting of three pairs of plates intimately united. At the posterior
are two plates slightly convex inward, uniting with the poster-doraal
wall of the valve at the back and their dorsal or distal edges uniting
with the brachial supports. These form a sort of hinge-plate. The
sockets are excavations in the lateral edges at the junction with the
wall of the velve. A second set of plates are set off from those above
by ridges. These are vertical, narrow, elongate bands with their front
ends free, and are supported by septa which converge inward and unite
directly with the wall of the valve. Cardinal process simple, absent,
or present in some species. The diductors are usually borne in a narrow
pit under the beak. A low septum divides the space between the septal
plates into two, and on each side of the ridge obscure adductor impre-
ssiong are visible.

Genolectotype: Pentamerus occidentalis Hall

Range: Silurian and Devonian of North America and Europe.

Distinguishing Characters:s Gypidula is mest readily recognized externally
by its galeate from and the position of the fold on the ventral valve.
Internally the differential characters are in the dorsal valve, in the
discreteness of the brachial supports, which form a double track on the
dorsal surface when the shell is eroded or seen in section."



GYPIDULA CORNUTA Penton and Fenton 192k.

Fenton and Fenton (192k) Mich. Univ.
Mus. Gecl., Contrib. vol. 1, p. 121,
pl. 25, figs. 26-31.

QIPIDULA CORNUTA Fenton and Fenton

%l Shell of medium sise or less,
long in younger specimens and
longer than wide in cld ones. Dimensiocns of
three specimens, the second of which is the
holotype: length of pedicle valve, 16.7 mn.,
21.8 mn., and 23.6 mm.; length of brachial
valve, 15.5 mm., 16.9 mm., and 19.5 mm.;
width, 19.2 mm., 21.8 mm., and 23.3 mm.;
thickness, 9.2 mm., 1L.8 mm., and 16.2 mm.

Pedicle valve highly convex; beak
large prominent, sharply pointed, strongly
incurved.

41

Cordinal ares brosdly trianguler, str arohed)
pedicle opening seen cnly in young spec
trianguler and about as high as vide. Usbensl

region high; postero-lateral slopes slightly
flattened and concave; lasteral slopes descend
abruptly from the mesial portion, emterior

sinuate. Mesial fold originetes sbout 1C mm.

the beak and is low and broad, or narrow md prominent)
scarcely distinguishable in small specimens since they
are quite flat. On the fold zre 2 or ) low rounded
plications separsted by moderately brosd shellow furrows.
Latersl slopes of large specimens smcoth or marked by
2 or more low rounded plications.

Brachial valve moderstely convex in umbonel regiom;
beak pointed, slightly incurved in small specimens but
benezth the beak of opposite velve in mature ones.
Cardinal area very low and slightly srched. Usbonal
area moderately convex; posterolatersl slopes flasttened
and slightly conceve.

Surface of both valves marked by fine concentrie
lines and heavier growth wrikles.

D 1t 1. Ventral view.
e 2. Doral view.
3. Latera. view.
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Genus PENTAMERUS

Sowerby, n.gen. 1839
Hall (1894), Net. His, of New York., Vol VIII Part II p,232,

"Shells elongate-subtrigonal or subpentagonal in outline, strongly
inequivalve, biconvex; median fold and sinus feint, if at all developed,
Anterior margins of contact usually straight, with sometimes e faint fold,
at others a low sinus on both valves, Surface with numerous sharp or
rounded, simple or divided plications extending from beaks to margins;
cardinal slopes broad and usually smooth, .

In the pedicle~valve the umbo is elevated, attemmated, more or less
incurved, not prone upon the opposite valve., No cardinal area is devel-
oped. The delthyrium is very broad and bears a concave deltidium, which,
however, is frequently wanting. Teeth small, supported by convergent
lamellae which unite in the interior cavity end form a single median
vertical septum of varieble length; in the typical species usually ex-
tending almost, and sometimes quite to the anterior margin, and vertic-
elly, for fully one-balf the depth of the combined valves, The spondyl-
ium is very narrov and deep; combined with the median septum the height
of these plates equals fully two-thirds of the depth of the valves, The
anterior margins of these plates are doubly incurved, the most projecting
points being at the base of the septum, and at ite line of union with the
dental lamellase, The median septum consists of two vertical lamellae,
each contimious with one of the component plates of the spondylium, The
spondylium was the seat of musculer attechment and it bears a series of
‘fine radlating lines along its median portion, and transvers or concen=-
tric lines over its lateral slopes; the former probably representing the
scar of the adductor, end the latter the impressions of the diductor
miscles, In the brachial valve the beak is obtuse and closely incurved
into the deltidisl cavity or spondylium of the opposite valve, The dental
sockets are long and narrov, their inner msrgins being bordered by two
broad, convergent crural plates, which extend toward the bottom of the
valve, but do not reach it, These Sloping plates are supported by two
vertical septa, with vhich they are united, not et their extremities,
but obliquely, just within their free edges. At the anterior angles of
these free edges, there are two long, straight or slightly curved, rod-
like crurasl processes extending into the anterlior cavity of the shell.
Beneath the béak is a faintly developed, bilobate or multilobate cardin=-
al process., The muscular scars lie on the surface of the valve between
the two vertical septa, and extend for some distance in fromt of them.
They are divided by a low axial ridge.

Shell-substance fibrous, impunctate,”

Type, Conchidium biloculare, Limme (= Pentamerus conchidium Dalman)
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PENTAMERUS BORBALIS Meek (1868)

Trans. Chic. Acad. Sci. Vol. 1.
p. 93.

PENTAMERUS BQREALIS Meek

Description: Shell subglobose, about as wide
as long. Dorsal valve moderately convex,
being most prominent in the central and umhonal
regions; beak incurved, and not projecting much
beyond the cardinal nargin, which is rather
straight; front depressed so as to form a
shellow, flattened mesial sinus, extending but
@ short distance back from the margin. Ventral
valve more gihbous than the other, particularly
in the umbonal region, farming a nearly regular
arch from the beak to the frogt, where
there is a slight, flattened mesial praminence,
csusing a moderately distinct sinuosity in the
margin, occupied by a ccrresponding projection
of the edge of the other valve; besk prominent,

DEVONIAN BRACH IUPUDA

43

rather ventrieose, and closely incurved, so & to
bring the point nesrly or quite in contact with
the umbo of the other valve. Surfece with rather
small, irregular, distinet radisting costas, which
increase by division, esch of the principsl ones,
particularly on the sides of the valves, giving
off one or more smaller ribs on the outer side,
which never equal theothers in sisze.

Length from the front to the besk of the dorssl
valve, 0.97 inch; do. to the most prominent part of
the umbo of the ventrsl valve, l.13 inches;
greatest hreadth, 1.05 inches; canvexity of the
two valves, (.91 inch.

Locality: Anderscn river. Devonian (Hamilton group)e
Diagrams: 1. Dorsal view

2. Ventral view

3. Side view.

L+ Anterior view.
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Superfamily Strophomenacea (Shrock and Twenhofel, p. 325).

"Strophomenids have flat transverse costellate shells with a
profile that may be concavo-convex, convexo-concave, Or resupinate.
The shell is pseudopunctuate. The pedicle opening, if present, is
an apical foramen in adult shells, but the pedicle seems never to
have emerged through the delthyrium because in young shells it
protruded through a tiny supra-apical foramen, surrounded by a sheath
and anteriorly situated with reference to the deltidium. Commonly
the pedicle atrophied and the shell lay free on the bottom or was
attached by part of the surface of the pedicle valve. A deltidium
and a chilidium were usually well developed, and short brachiophores
supported the lophophore. The Strophomenacea were an important and
prolific group during the Pal eozoic, but since then have gradually
declined until now only two living genera remain."

Range: Lower Ordovician to Recent.

" Genera Described: Range:
I. Genus Douvillina Oehlert Devonian

II. Genus bouvillanaria Stainbrook

III. Genus Leptaena Dalman Middle Ordoviecian to
Mississippian.

IV. Genus Leptostrophia Hall and Clarke. Lower Devonian.

V. Genus Nervostrophia Caster. Devonién.
VI. Genus Schuchertella Girty. Lower Devonian to

' Permian.

VII. Genus Strapheodonta Hall. Devonian.
VIiII. Genus Strophonella Hall : Middle Silurian to

: Devonian.

Reported occurrences of this superfamily in the literature reviewed in
Part I of this thesis.

I. Genus Douvillina Cehlert
D. arcuata Hall. 37.
x D. delicata Fenton and Fenton.

II. Genus Douvillinaria Stainbrook

D. veribiles Calvin. 37, 38.




45,
I1I. Genus Léeptaena Dalman

L. rhomboidulis Wilckens. 11.

IV. Genus Leptostrophia Hall and Clarke

L. Magnifica Hall

V. Genus Nervostrophia Caster

N. rockfordensis Fenton and Fenton

N. vesitita

VI. Genus Schuchertella Girty. 11, 12, 21, 2k, 29, 31, 32, 35.

S. arctostriata Hall. 22.

* S. chemungensis Conrad. 9, 21.

* S. girtyi Shimer. 18, 22, 37.

® S, nevadensis Merriam. 37.

* 3, parva Stainbrook. 38.

VII. Genus Strapheodonta Hall

® S, costata
S. demissa

* S, dorsata

* S. halli
S. inequistriata

S. inflexa

Se. iowensis
S« perplana

*s. plicata .

* S, subdemissa
+ S« umbonata

* S. parva

VIII. Genus Strophonella Hall. 37.
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Genus DOUVILLINA

Oehlert 1887 emended

Williams (1953) North American and European Strophecdontids: Their
Morphology and Systematics, p. h3.

"Exterior: Outline semicircular to elongately semi-oval,
mucronate; concavo-convex, with a varying strength of curvature but
usually strong. Ventral interarea apsacline to orthocline in the later
stages of stock development, dorsal interarea correspondingly anacline
to hyperciine; delthyrium progressively closed by pseudodeltidium which
never loses the sharp median fold, chilidium initially large, mrogress-
ively degenerate, in later stages vestigial. Unequally parvicostellate
with incipient secondary costation represented by fine sharp folds usually
along the primeries in end stock members. Pseudopunctae radial but very
closely spaced in late forms.

Ventral Interior: Hinge line progressively denticulate; in
late forms, portions of the denticulate area on either side of the umbo
became isolsted (secandary pseudoteeth) and fitted behind the laterally
expanded cardinel process lobes; no dental plates. Process pits
progressively deeper, strangly excavate in late forms; ventral process
prolonged anteriorly into a median ridge, progressively stronger but
never loging posterior concavity nor developing pseudoteeth. Muscle
scar small, quadrate to subcircular in late forms; adductor scars
lanceolate impressed on either side of the median ridge, diductor scars
shart bounded by strong lateral walls which fuse with a progressively
developed transverse ridge anterior to the muscle scar area and with it
eventually forming a shallow sub~circular cup.

Dorsal Interior: Cardinal process lobes initially rather
elongate, conjunct, attachment faces directed postero-ventrally becoming
progressively stouter and more disjunct; in ultimate forms deeply
disjunct, directed posteriorly, each lobe expanded laterally. Socket
plates abbreviated to obsolescent. Adductor scars initially lightly
impressed on either side of the median ridge, bounded by faint curved
lateral ridges and divided by a pair of low ridges diverging at a small
angle and lying on either side of the median ridge. In later forms, scars
progressively more deeply impressed, bounding wdlls higher, lateral ridges,
high, tuberculate (braceplates) curving towards each other, each uniting
posterocentrally with a branch of bifurcated strong median ridge.

Genotype: Leptaena dutertrei Murchison

Range: Middle Silurian to Upper Devonian.



DOUVILLINA IRLICATA Pentan and Fentem.

Fenton o Fentan (192h), Mich.
Univ. Mus. Geol. Gantrib., wval. 1,
P 9, pl. 20, figs. 17-20.

DOUOVILLINA DELICATA Fenton end Fenten

Shell below zediun cise;
in cutline, bhrozder than long
with the grestost width near the mid-length;
posteriorly there i3 an incurving of the
margin shich gives the hinge line s owrcmate
Disemgions

appsarente. of ane specimen;
length, 19.5 mm.; width, 21.9 mm.; thickness,
$.2 m.; height of cardinel ares, 1.8 mn.

Fedicle valve moderately cavex; mesisl
fcld low and rounded. Cardinal area borisantal

L7

DUt iuhid

The inernal charactars garve to sstablish thy
genun.

ex8t 1. Ventral view.
Dagrems 20 D 1 view




Genus DOUVILLINARIA
Stainbrook, n.gene.

Stainbrook (1945), Brachiopoda of the Independence Shale of Iowa.

"Shell small, thin, concavo-convex, broader than long with
greatest width generally at midlength; subquadrate in outline with
antero-lateral and front margins broadly rounded, postero~lateral margins
concave and hinge-line less than greatest width, sometimes considerably so;
angles slightly projecting, and anterior commissure sulcate.

Pedicle valve depressed convex, highest anterior to midlength,
surface arching gently from the beak over greater portion of the valve but
more strongly near front and lateral margins. Median fold strongly to
weakly developed, originating at beak, anguler, and sometimes causing an
emargination at front. TUmbo low and very gently convex. Beak small, .
scarcely projecting. Cardinal area low, apsacline, slightly curved,
vertically marked by strong narrow ridges which decrease in size and height
to a point about midway to extremities; wupper ends of ridges directed
toward beak. Remainder of area horizontally striated; in some examples
it may be smooth or but slightly ridged. Delthyrium covered by a high
narrow convex deltidium which may be open a little at base. In many
examples there is a hole on either side due to wear caused by prongs of
brachial process. Internally border of valve adjoining cardinal area
strongly denticulate; denticulae short, parallel, strongly convex pro-
Jjections, the inner extensions of ridges on exterior of area. Denticulae
dacrease in size to a point a short distance from hinge extremity. Hinge-
teeth apparently not developed. Delthyrial cavity nearly filled by a
median ridge which bifurcates anteriorly; each lateral arm forms the
posterior border of a diductor scar while the median portion appears to
touch under surface of deltidium. On each side of posterior end of median
ridge is a deep bulbous cavity in which an arm of brachial process articu-
lates. Muscle area small, semicircular in outline, about a third as long
asvalve; bordered on each side by a narrow ridge which originates a short
way lateral to base of delthyrium, rises from floor of valve to its highest
point on antero~-lateral margin of muscle area, and, curving inward,
decreases in height to its junction with the median ridge. These thin
lateral ridges, deeply excavate anteriorly and laterally, outwardly over-
hang floor of valve to form a structure similar to that of Douvillina.
Median septum arises in front of adductor scars, increases in height to
junction with lateral ridges, and then descends abruptly to floor of valve.
In some instances septum may be continued forward a short way. On each
. side of septum where joined by lateral ridges is a slight depression to
accommodate a brachial braceplate. Muscle scars sre seldom distinguishable
as they are not strongly impressed on surface. Posterior adductors are
radiately grooved and appear to be crescentic while the adductors are
narrow and elongate. Ridges bordering muscle area are strongly papillose
externally., Papillae large and resembling incipient endospines.
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Genus LEPTAENA -
Dalmén, 1828, n. gen.
In ﬁall and Clarke, Nat. Hist. of New York, Vol. VIII, pt. 1. p. 276.

"Shells plano-convex when young, concavo-convex at maturity;
convexity normal. Surface covered by conspicuous concentric corruga-
tions or wrinkles over the flatter portions of the velves. Where these
cease the surface is more or less abruptly and often rectangularly
deflected, forming a conspicuous anterior slope. The whole extericr
is covered with fine, even, radiating, thread-like, tubular strize,
which, in well preserved specimens, are crenulated by finer concentric
striae. Outline, transverselysibquadrats or semiovsl. Hinge-line
straight, its length making the greatest diameter of the shell; extrem-
ities often subauriculate. Cardinal area narrow, slightly wider on the
pedicle~-valve, not denticulate. In the pedicle-valve the delthyrium is
covered by a ccnvex deltidium, perforated at the apex by a foramen which
is closed at maturity or encroaches upon the apex of the valve. This
deltidium is most conspicuously developed in early stages of growth then
having the form of a tube or sheath, which character becomes obliterated
as maturity approaches, by the increase in the size of the cardinal
process of the opposite valve, and the callosity formed about its base.
In adult shells the foramen has become enclosed by the substance of the
shell, its external opening being an oblique groove in front of the apex
of the valve, and its inner aperture appesring in front of the pedicle-
scar. Not infrequently the passage is closed at maturity. The teeth
are very divergent and quite éonspicuous, generally supported by lamellae
which are continued around the subcircular muscular area of the narrow
umbonal cavity. The muscular scars cansist of a narrow median or
adductor, enclosed by flabelliform diductors. :

In the brachial valve the area is linear, the delthyrium is
progressively filled by the growth of a callosity, which is often deeply
grooved along the center, and sometimes perforated in the line of division
between the branches of the cardinal process. The cardinal process
consists of two sessile, diverging apophyses which have broad, flat,
striated surfaces of zttachment, and are extended beyond the hinge-line.
The sockets are moderately deep; the crural plates are usually not sharply
defined, but are continued in a curving line along the inner surface of
the valve, partially embracing a pair of broad, ovate muscular impressions
which are marked by arborescent ramifications; recurving and again in-
curving, these ridges partially serround a pair of smal ler muscular areas,
lying in front of the first. At the inner base of each branch of the
cardinal -process there arises a low elevation or callosity, which,
extending obliquely forward, and uniting in the center, continues as a
narrow median ridge dividing the posterior pair of muscular impressions.
This ridge sometimes terminates in a point near the base of the first
pair ofimpressions, and the second pair are separated by a low, slender
median septum, which sametimes apparently tskes its origin at this point,
but which is in fact a2 continuation from the interrupted posterior ridge,
and extends for some distance over the pallial region.
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Remainder of valve marked by abundant papillae which are large near
muscle area but smaller farther away. Slight pallial markings obscured
by papillae radiate from muscle area. Depression below median fold is
apparent on anterior half of valve only.

Brachial valve concave to nearly flat; umbonal region convex,
occasionally strongly so, and highest anteriorly. Median sulcus
originating near beak, subangular at bottom, narrow, and generally sharply
depressed below remainder of valve. Area low, a little more than half
as high as that of pedicle valve, flat, catacline, similarly marked by
vertical ridges but they are narrower and interspaces broader. Chilidium
narrow and gently convex. In the neanic stages brachial valve is convex

. but this condition is reversed when the shell is about cne-third adult
size.

Internelly brachial process well developed, strongly bifurcate;
each prong bifid and posteriorly curved beyond cardinal area. On each
side of process is a short thin erect ridge, the brachiophore, laterally
directed and attaining highest point at anterior end. Edge of area
marked by strong denticles which are absent toward the extremities.
Immediately in front of the process arises a strong median ridge which
bifurcages about half wgy to midpoint and is deeply grooved there. Each
arm or braceplate extends laterally and then anteriorly for a short way,
disappearing sbruptly at midlength. They are thin and inwardly slanted
so as to partially enclose a deep cavity in which are the anterior
adductor scars. Between these scars a slight ridge extends forward up
onto ridge formed by inward reflection of the external sulcus. Posterior
adductor scars larger, separated by posterior median ridge, and having no
definite lateral bounding structure. Region immediately adjacent to
scars derressed to form a definite visceral area. A radially grooved
ridge is formed near front and lateral margins by thickening of valve;
beyond this, the shell is thin. Surface has abundant papillae, those
in visceral area larger and longer.

Exterior of both valves marked by numeruus radiating costae
which increase by intercalation. They are thin, acutely angular, variable
in size as every fourth or fifth is larger, and widely separated. In the
interspaces are from three to six fine costellae. Numerous minute
wrinkles of growth cross costae and may give them a rugose appearance."

Genotype: Strophodonta variabilis Calvin

Described by Williams (1953), Geol. Soc. Am., Mem. 56, p. LS.

"This genus includes a third divergence from the douvillinids
which has been affected by resupination. The relationships, however are
complex and render the group distinct from the douvillinellids. In the
first few millimeters of growth, the valves have normal concavo-convex
relationship; this growth is superseded by a convexo-subplanate condition;
and in maturity the concavo-convex condition returns. Specimens were
accordingly truly biconvex for much of their lives, which is unusual in
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stropheddgntids. Again there is every indication that this stock originated
from a normal low-convexity douvillinid radicle just prior to or during
the deposition of the Independence shale.?

Genotype: Stropheodonta variabilis Calvin
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@enus LEPTOSTROPHIA

Hall and Clarke, n. genus.
Hall and Clarke, Nat., Hist. of New York, 1892, Vol. VIII, pt. 1. p. 287.

"The plano-convex species of Stropheodonta are distinguished
from the group of S. demissa by more than contour alone. The characters
of the deltidium show the same progressive development as in the concavo-
convex Stropheodontas, the earliest species having the delthyrium some-
times open, sometimes partially closed by a convex plate; while in the
Devonian species the deltidium is reduced to a flat, transverse lamina,
supported within by the callosity about the cardinal apophyses. In the
pedicle=valve are two very strongly pustulose, diverging ridges, bounding
the muscular impressions on their lateral margins, while anteriorly these
scars are broadly flabelliforrm and not strongly limited. The central
adductors are small, relatively obscure and not divisible. Should it be
found desirable or important to recognise the value of the characters
above indicated, these forms may be separated under the term Leptostrophia.

Genotype: Stropheodonta magnifica, Hall.
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~ The muscular area, when its features are most distinctly
retained, shows a subdivision into the follewing scars: (a) 4 large
posterior pair (the posterior adductors), the surface of which is
covered with arborescent ridges; the anterior portion of each of these
scars is smoother than the rest, generally much thickened and often
extremely elevated at its outer margins. These may be regarded as
accessory elements of the posterior adductors. (b) An anteriaor pair
(anterior adductors), situated close together at about the center of the
valve. The position of these is generally well defined but their out-
line is frequently obscure. (c) An elongate, narrow median scar, which
is apparently divided for its entire length by a faint ridge. In front
of the muscular area there are often a number of short protuberances on
each side of the median septum, and the anterior pair of scars is
frequently obliterated by prominent callosities. At the line of genicu-
lation the interior surface is elevated into a very prominent, sharp,
or abruptly rounded crest. Spiral callosities for the support of the
brachia, similar to those in Davidsonia and Leptaenisca, havebeen
observed by Dr. Davidsoan.

Shell substance strongly punctate."

Genotype:  Leptaena rugosa, Dalman = Producté rugosa, Hisinger =
Conchites rhomboidalis, Wilckens

Range: Upper Silurian.



Gerus NERVOSTROPHIA

Caster, n. gen.
Caster (1939), Bull. 4m. Pal. Vol. 2L, No. 83, p. 79.

"This genus based on Stropheodonta nervosa (Hall) is character-
ized by exceedingly thin shells which are sub planate, the ventral one
being usually only very slightly more convex than the dorsal one, which
is in some cases correspondingly very slightly concave. The surface
ornamentation of the genotype usually gives a first impression of hirsute-
ness, for the principal costellae are conspicuously discontinuous, and
irregular in height where developed. The ornament is really comprised
of delicate radial corrugations of the shell which usually are reflected
in reverse on the interior. New radii originate by intercalation.
Between the principal radii are usually from four to six very fine undula-
ting radii which elso originate by intercalation, but are essentially
continuous. The hinge is crenulated for about two thirds of the width,
the crenulations usually diverging from the median line toward the front
of the shell. The delthyrium is closed by a convex deltidium which may
be secondarily opened at the commissure plane for the reception of the
cardinal process. Internally the ventral valve usually shows prominent
paradental lamellae which ordinarily fail to reach the palintrope wall.
The ventral process is strongly developed, but the anterior boundary of
the pedicle pit is usually obscure, and may well be developed as a special
feature. The median septum varies considerably in degree of development.
The ventral muscle scars are usually not well defined. They are flabel-
late area, which in certain Upper Devonisn species of large size are well
differentiated by lateral borders of callous material. The adductors
were attached in the Upper Devonian shells to elongate median sub parallel
plates or platforms which are separated either by a median septum or by
a sharply angular median fossa, which sometimes has a relict septum at
the bottom. In the genotype the adductor scars are ordinarly not well
shown."

Genotype:  Stropheodonta Nervosa.

Described by Williams (1953), Geol. Soc. Am., Mem. 56, p. ULl.

"Exterior: Outline semicircular to elongately semi-oval, hinge
line mucronate; concavo-convex and varying from a low to high curvature;
with or without a variable ventral median sulcus and corresponding fold.
Ventral interarea wide, apsacline to hyperecline, dorsal interarea narrow
anacline to orthocline, delthyrium completely or almost completely filled
by pseudodeltidium, medianly folded or smooth. Chilidium vestigial or
absent. Ornamentation rather finely parvicostellate, variably nervate.
Pseudopunctae fine in a close patterm.

: Ventral Interior:  Hinge line rather variably denticulate but
generally almost completely so. Process pits deep. Ventral process
strong, tapering anteriorly to a fine long median ridge. Diductor
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muscle scar, moderately long, triangular (in high convexity forms more
parallel sided). Lateral bounding ridges distinct and very strong
posteriorly; adductor scars elongately oval, impressed especially
posteriorly divided by median ridge.

Dorsal Interior: Cardinal process lobes imperfectly to
completely disjunct, attachment faces directed posteriorly to dorso-
posteriorly; socket plates parallel to the sides of, and ankylosed to,
cardinal process lobes. Notothyrizl platform low, muscle-bounding
ridges, slightly divergent or subparallel, high posteriorly; adductor
scars generally on low platform of secondary shell deposit which may
obscure the median ridge. Posteroclateral areas of both valves rather
coarsely tuberculate.

Range: Middle Devenian (Late Erian) to Upper Devonian (Senecan)
reported so far from America only. .

Discussion:s Caster's description has been emended to include forms such
as Leptostrophia camerata Fenton and Fenton, L. rockfordensis Fenton and
Fenton, and L. calvini M{ller, (i.e., species which Caster would refer to
Sulcatostrophia Caster 1939), and forms which Stainbrook would include in
his genus- Pseudodouvillina, genotyps P. euglypha Stainbrook. There are
no major internal differences between any of these groups, as Stainbrook
(1945, pe 27) and Caster (1939, p. 8l) have also noted, and the genera
have been based on (a) degree of convexity attained, (b) presence or
absence of sulcation, (c¢) the presence or absence of a median fold in the
pseudodeltidium. Thus, in the restricted use of these characters as
proposed by Stainbrook, Nervostrophia embraces low-convexity forms with

a median fald to the pseudodeltidium. Stainbrook would place L. rock=-
fordensis, which has a variably developed ventral sulcus, in this group
because it has a medianly folded pseudodeltidium; Caster places

L. rockfordensis in Sulcatostrophia irrespective of pseudodeltidial fold.
Sulcatostrophia includes low~ to high-convexity forms which are sulcate
and have 2 smooth pseudodeltidium, and Pseudodouvillina high-convexity
nonsulcate forms which also have a smooth pseudodeltidiume

From a study of other groups, it appears that none of those
characters is of sound generic value. Strophomenoids generally are
notorpus for their variation in convexity even within a population.
Sulcation also has not the stability necessary for use as a generic
character; in the stropheodontids at least, it seems to be a variable
product of gerontomorphosis. For instance, a population of L. rock-
fordensis will show variation from a nonsulcate form to individuals with
a greater sulcation than is present in some of the L. camerata forms.

We have already seen that the medianly folded pseudodeltidium is a stage
of development immediately preceding the smooth pseudodeltidium, and this
is boren out by the fact that low-convexity nonsulcate forms found in the
Sly Gap formation (i.e. Nervostrophias in the restricted sense) have a
smooth pseudodeltidium.

If we accept Stainbrook's definition of Nervostrophia, these
Sly Gap shells constitute a new genus, and there would be four genera:
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erected to cover a closely related stock. In my estimation, it is
preferable to relegate all these forms to Nervostrophia and regard the
group as a main generic stock pursuing a normal course of development
in respect of the production of a smooth pseudodeltidium and, in its
gerontomorphic stages, giving rise to two subsidiary divergences, a
sulcate species group and a high-convexity species group.

Genotype:  Stropheodonta nervosa Hall.




Genus SCHUCHERTELLA

Stainbrook (1943), Jour. Paleantclogy, Volume 17, No. l., pe Ll.

"Shells small to large, variable in shape, biconvex, plano-
convex, or resupinate, broader than long, with the hinge line less than
the greatest width. :

Pedicle valve with moderately-high umbo and beak, which in some
species may be twisted. Palintrope variable in height, divided by a
strongly convex deltidium, which completely covers the delthyrium and may
be concave at the base; each half is divided into two areas by a line
extending from the beak to the hinge line halfway to the extremities. The
areas of the palintrope on either side of the deltidium are vertically and
horizontally striated. The deltidium and the outer portions of the
pelintrope are only horizontally marked. Internally the hinge teeth are
small, extend but little beyond the hingeline, and are unsupported below
by lamellae; only the edges of the hinge plate are thickened. Muscle
areas small, indistingly impressed on the floor of the valve, and
separated by a faint median ridge. The remainder of the interior is quite
smooth except near the lateral and anterior margins, where the costae are
strongly exmressed in reverse.

Brachial valve variable, comvex, flat to slightly concave.
Palintrope low but distinct, divided by a low chilidium, which embraces
the c ardinal process; each half of the palintrope is divided into regions
as in the opposite valve. Internally the cardinel process is short,
bifid, with each arm excavated a little on its posterior extremity. From
the base of the process on either side a ridge diverges for a distance of
one or two millimeters laterally and anteriorly; distally these ridges
are expanded a little and posteriorly partially enclose a deep dental
socket. Muscle area flabellate, usually not extending to the midlength;
scars separated by a distinct median ridge, which is broadly rounded along
the sumit. The remainder of the v alve is generally smooth or marked by
obscure ridges and faint papillae. Near the lateral and anterior margins
the valve is strongly costate. In neanic individuals the entire interior
with the exception of the muscle scars may be costate. The above diagnosis
is based on Schuchertella lens (White), with Schuchertella prava (Hall)
and Schuchertella lowensis (Stainbrook) as examples.

Schuchertella was founded by Girty (1904) on Streptorhynchus lens
White from the Loulsiana limestone of Missowti. The characters of the
genus were summed up by Weller (191k) who mentioned the bicanvexity of the
shell and the absence of dental lamellae as outstanding. These two
characters he stated "as far as has been observed are always associated.®
The genus as thus defined is closely related to Schellwienella, which
differs in poseessing dental lamellae and a resupinate shell.

Genotype: S. lens White




CHEMUNGENBIS

®

1

(Conrad) illust-
rations r Kindle. , Portion of a
ventral valve ghowing etriae and distorted
besk. 3, Dorsal velve.(voth X3) 3, Area
of nntul valve.

SCHUCHERTELLA CHEMUNGENSIS

ch-ﬁ!mi- Conred (Kindle)
1 ol. 1., 381, pd. 111,
. ﬂn varisble character of this specics
is well known. This is especially manifest
in the etrise, which are of three general
!"u. In one of thege the strise are sub-

s, fine, and threadlike, as in the vare
uty ﬂgund by Girty. In another variety
‘ln an eou{;o "".th.i::"“: :ou :x; .
(TT] erly. In a varie whic
has been “.‘%bmnd at only one loou{it the
strise are arr d in fascicles of tnrn
or four fine striame separated by much
coareer ones.

IPPER DSVONIAN HR

@ D

SCHVCHIRTELL) OIRTY] (Shiver 19:6]

Shimer, H.W. Geoc. Ser. Can.
CHCHIRTEL) 0T

Ml Shell small, biconvex, wider than
& hinge-1line spparently shorter theon the
groatest width of the shell. Delthyriun eli.ht]y
higher than wide. The dimensions of & som
imperfect shell ares langth of pedicle val -.-IS e
of hrachial valve 16 mmy greatest hreadt!
spperently near the midline of the shell) 2|, rn
3 thickness 9.5 my length cf hing r
length and hasal breadth of delthyriu.

Pull. 42, pedle

Me leng

Le5 mm. A smeller pedicle valve weg 13
and 17 mme widee
Pedicle valve arched from hesk tc front,

distinctly so in the umbonal region, very slightly
the valve

sbout 110 degrees with the plane of the

UPPER UEVONIAN BRACHIOPOLA

*CH TORORA

SLHUCHERTELLS

Junction of the two velves. Beak twisted,
projecting alightly over the cardinel eres.
Delthyrium covered by o convex, transversely
ridged, and stristed deltidium. Internelly
both dental lamalles and medium septum sbeent.

Brachial valve very gently snd subequelly
convex both longitudinally snd trangversely.
Cardinal ares very narrow.

Surface of both valves marked by fine, rether
sherply eleveted redisl costas, shout 12 to 16 of
which occupy the spsce of 5 mm.; interspeces
wider than costase. These costse may be newly
equal in height and breadth, msy slternate in
sise, or each third or fifth cossta may be
considerably stronger than the intermsdiste
ones. Five concentric growth lines are feintly
visible between the s trise.

A.parently identicsl with m.

Cl is var. G but differs in thet the
g s alvays r than the width of
the shell below, whereas in .
%“ﬂl the hinge line may be lon.er
shell below.

Locality or Horizon:  Upper Devonian (Ouray)
orado, e Minneamke region in the
Upper Devonian Alberta.
Diagrom
Fige 1. Pedicle view of type specimen

Fige 2. side view of type specimen
Fig. 3. cardinal view of typs specimen.

Remarkss
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NEVADAENSIS UPPLK UEVONIAN BRACHIOPOLA BCHUCHERTELLA

Measurements.-- Holotype, widsh 41 mm.,
length 35 mm., thicknegs 13.5 mm.
Occurrence .-~

W Merriam 1940, Holo-
ype,brac view, elightly reaucea.

SCHUCHERTELLA NEVADAENSIS

Wﬂ‘; Merrism (1€40) Ceol.
C. Poo ¢c. Pap. No. 45, p. 80, pl. 6,
fig. 5.

Deecription.-- This species is on the whole
& much larger torm tun.ﬁg*gp_._ru_lli w_ug_{
and poesesses coarser radisl ornamentstion ana
better developea concentric incrementsl ridges.
Profile of ventral valve flattenea in tront ol
umboj no reversal of curvature. Two well pre-
eerved specimens show etraight anterior comm-
fesures. No imdividuals o: thie form show con-
vexity of the ventral valve beyond the umbonal
region.

Differs from I!. deformis (Hall) and from

B () (Conr n its generally coar-
@er ornamen on. The cardinal area otf the new
form appears to be relatively lower than that
of §. leng Wnite (genotype ¢f Schuchertella)
from the Louisiana limestone of Missouri.

The form from Lone Mountain regaraea by Wal-
cott (lbb4, p. 116) as Schuchertella chemung-
!E.!_u var. perversa (Huﬁ:) probably repregents
this epecies

PRAVA DEVONIAN BRACHIOPODA SCHUCHERTELLA

Brachial valve more convex than thepedicle,
being arched along the mid-length cf the valve.
Beak small and does not project beyond the
ca:dinal margin; ares linear.

‘he surface of both valves merked by finely
rounied radiating costae which incr-ase by
division toward the sntericr margin. The costae
arecrossed by fine ccncentric growth lamell ae

SCHUCHERTELLA PRAVA Stainbrook which become apparent in the mterior pertiem of
the shell.

Stainbrook, 195, Geol. Soc.
Amer., Mem. 1L, p. 3L, pl. 2, Diagram: Dorsal view.
figs. 15, 20.

SCHUCHERTELLA FRAVA Steinbrook

Degeription: Sheil medium sized, unequally
biconvex, semi-elliptical in outline, with the
cardinal extremities obtusely angular.
Dimensions of the hypotype; length 1L.U mm.,
width 20.C mm., thickness 5.0 mm.

Pedicle valve slightly convex, with
maximum convexity in the umbonal region,
thence the shell flattens to the anterior and
lateral margins. Cardinal area 3 mm. in
height, inclined LS5 degrees posteriorly to the
plane of the valve. The deltidium is strangly
convex, and marked by sinuous growth lamellae.



Genus STROPHECDONTA

Hall n. gemis.
Hall (1852), Pal. of New York, Vol. II, p. 63.

"Shell with general form and characters of Leptaena (viz. one
valve convex and the other concave, the concave one following the same
curve, and nearly parallel to the convex one); cardinal area continuous,
nearly linear, mostly occupied by the dorsal valve striated transversely;
foramen decidedly closed; ventral valve with hinge line uminterrupted;
margins of hinge line crenulated; area striated very strongly in the
transverse and more slightly in the longitudinal direction. Muscular
impressions somewhat bil ateral.

The crenulated hinge line is a very strong distinctive character
since in Leptaena this margin is smooth. In true Leptaena also the area
is striated only longitudinally (that is in the direction of the hinge
line) and the foreamen is in part occupied by a projection of the véntral
valve which fills it; while in Stropheodonta, the foreamsn, if it ever
existed, is entirely closed by growth of the dorsal valve and the hinge
line of the ventral valve is straight and continuous.

The striae of the shell in many species of Stropheodanta differ
from those of Leptaena and same of the species are readily distinguished
by this character alone."

Genotype: Leptaena demissa (Conrad)

Conrad (1842) description of Stropheomena demissa, Journal Academy Natural
Sciences, Philadelphia, Vol. VIII, p. 258, pl. 14, fig. 1L4. is not inthe
Library of the University of British Columbia.

Described by Williams (1953), Geol. Soc. Am. Mem. 56.

UExterior: Outline semicircular to elongately semi-oval,
mucronate, concavo-convex with a high varisbility in strength of curvature.
Ventrzal interarea apsacline in early members, orthocline in late forms, and
dorsal interarea correspondingly anacline to hypercline; delthyrium
progressively closed by pseudodeltidium evenutally entire and smooth,
chilidium initially strongly convex progressively degenerate until it is
lost. Unequally parvicostellate; in later forms a secondary but progres-
sively dominant costation is superimposed. Pseudopunctaes initially in an
open radial pattern, in late forms more closely spaced.

Ventral Interior: Hinge line becoming progressively denticulate
from initial stages of 4 to 6, supported by a pair of divergent dental
plates subsequently lost, to an almost entirely denticulate stage. Process
pits progressively deeper, strongly excavate in later forms. Ventral process
prolonged anteriorly into a variably developed median ridge, initially
obscure, progressively stronger, losing the concavity on the posterior face
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and finally developing a pair of strong pseudoteeth. Diductor muscle
scar elongately subcircular, antero-lateral to the lanceolate adductor
scar, initially very faintly impressed but progressively more strongly
so. No high-bounding muscle ridges.

Dorsal Interior: Cardinal process lobes initially plate-like,
conjunct, with attachment faces directed postero-ventrally becoming
progressively stouter and more disjunct until attachment faces are
finally directed posteriorly to postero-dorsally. Socket plates
initially strong, divergent, migrating towards hinge line and eventually
parallel with it then abbreviated after loss of dental plates in the
ventral valve and finally obsolescent. Adductor muscle scar, subcircular,
divided by a median ridge and by 2 variably developed lateral ridges.
Initially faintly impressed, in later forms scars, foliaceous, impressed
on built-up areas of secondary deposit which buries posterior part of
median ridge and often extends forward on either side of the visible
part of the septum as two broad callosities."

Genotype: Leptaena demissa Conrad

Range: Upper Ordovician to the end of Upper Devoniane

COBTATA UPPEn DEVONIAN BRACHIOPODA STROPHLODONT A

ted, making a right angle with the plane of the

? valve, and about half ae high or more than half
as high as the opposite area. Internally the
bifid cardinal process is short and stout, the

1 o 3

apophysees are cloee together and elightly dive
ergent. Muscle area elevated, the adductor scars
outlined oy narrow rounded ridges, and the med=-
ien ridge not strongly developed but extending

Owen 1, Pedicle view of beyond the centre of the valve. Near and para-
W" "; 4,3, Peaicle and brach- 1lel to the anterior and lateral margine is a
ypo . 1:' roulmded ridge, beyond which tre surfsce of
the valve is abruptly deflected to the zargine.
STROPHEODONTA COSTATA " Surface :1 pedicle valve marked by nodcgnuly
etrong rounded to angular costae, wiicn incresse
Lﬂm °'“1' '{:“‘““”9““3‘ by Antergal stion .ccgupln>.1~1 three times from
P 580 iy o:a:a:"' vol. 13, p. &4 beax to front. Coetae of brachial velve zore
.lbu.:rt :a. e RRatl SEaLY: ey rounded, wider, and increase by division. The
R .r‘" e 15 et Moo "::“ costae on both valves vary in size, tne longer
gt Shob- ntoroht::.u ..g a .:ound onee beirg broader and zore prominent, The ine
o6 tad “’amd is et ‘: ; " tercostal epacee are ae wide cr wider than tx
o1dts &l e :';l .'1: : $ greates coetae and in zo0s8t epecizens are rounded at the
" m.m“u ““g." 0: :’ "" Tont i" . bottom. Several prominent growtn lines and
e 1ok '“{: ‘59: 79"-1 ;“C b numeroue line concentric striae crogs the cog-
co;:nn.t’ ot.tho "dlcle v lv; ;.b' g -d" tae, Worn valves 800w the minutely punctate
S y pe & » 9.0 mm., an ob;lltouuunco and numeroue tine longituainal
rediating etrise on the ¢ e,
Pedicle vslve convex, greatest convexity st 8. cogtnn‘auren !ro:.g.. plicata in being
the midpoint, the surface curving thence to the smaller, lees convex, and in possessing a less
front and lateral margine and less rapidly setrongly aeveloped umbonal region.

to the hinge line, gently flattened or de-
pressed in front of the umbo and depresced

in iront of the angles. Beak small, pointed,
slightly incurved, csrainal area tlat or
gently concave, nighest beneath the beak and
maintaining the same height nearly to the
extremities, vertically striated, and inclined
posteriorly at an angle of about 45° to the
plene of the valve, Interior unknown.
Brachisl valve concave, flat in umbonal region
and curving strongly upward to the lateral and
anterior margine. Area flat, verticelly stria-
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DORBATA UPPER DEVONIAN BRACHIOPODA STROPHEODONTA

1 ]
. | é
4 ]

Pedicle valve strongly coavex, the surface
curving from the central point of the valve with
equal rapidity to the margine, elightly aur-
iculate at the angles; umbo a little convex;
beak emall and projecting a short distance be-
yond the hinge line;, area tlat, of nearly the
same height throughout, ana situated in the
plane of the valve. Interior unknown.

Brachial valve deeply ana evenly concave,
but flattened in the umbonal region; area
low and nearly at right angles to that of the
pedicle v-lve,

Coetae of both valves numerous, radiating,
coarse, rounded to angular at the gsummite, and
increasing by iambrication on the pedicle valve
and by aivieion on the brachial. Growth lines
not uncommon snd in many specimens conspicuous
near the anterior margin,

Specimens at hand are noticeably lacking in
costae, due in general to weathering but in some
inetances due to wear betore entomoment. The
shells are usually reddish or purplish. The

,]fgnh.ﬂﬁenﬁlh S8tainbrook, 1,4, ped- medium sisgze, the proportisnately greater convex-
cle and brac views of a paratype. 3,4,5, 1ity, and the thickneas of the shells dietin-
Posterior, pedicle and brachial views of the guieh thie epecies trom S. halli, from §, ced-
holotype, arensis, and § littletonenale.

STROPHEODONTA DORSATA

'ﬁiggn!g§3n§| %8§!|1| S8tainbrook, Jour. of
eontology, y vol. 14, p. ;54.

Degcription.--8hell of medium sise, wider than
long, with the greatest width anterior to the
hinge line, subquadrate in outline, slightly
rounded at the angles and broadly rounded at
the front. Measurements of the holotype and
of two xurutypo:: length, 47.5 mm., 30.1 mm,,
and 34.6 mm,, width, 31.5 mm., 37.4 mm., and

37.8 mm.; oconvexity of the pedicle valve, 11.6
ma., 13.5

mm, and 14,65 mm, e
UPPER DEVONIAN BRACHIOPODA STROPHEODONTA

Brachial valve ghallowly concave, flattened in

the umbonal region, eurtace curving upward even-

ly to anterior and lateral margine and more ab-

ruptly to cardinal margin. Cardinal area 1/

a8 high as that of opposite valve, flat, verti-

cally striated, and at rignt angles to the

plane of the valve. Internally the apophyses

of the cardinal procege are snort, etout, groove

1 3 3 ed at the extremities, widely divergent, and

extended a little beyond the hinge line. The
muscle gcare are variably aeveloped in ditfer-

gtropheodonta Malli Cleland. 1, 3, Pedicle views ent specimens, weak in thin, etrong in old or

of two holotypes, M.A.8. 773, from Buffalo, Iowa thick shells. Posterior adductor scars are

3, Internal view of a brachial valve, 8.U.I. borderea laterally and anteriorly by low nar-
6-387, from Linwood, Iowa, row ridges, micn, originating in front of and
lateral to cardinal procegs, extend forward
STROPHEODONTA HALLI for some distance and, turning inwara ana back-

ward, border the anterior gcars a &nort way,
}troghaodont. halli Cleland, Jour. of Paleonto- Narrow median septum rises between front zarge

ogy y vol, 13, p.443, pl. 35, fige.l-3 ins of the anterior aaductore, increases in
Description,--8hell large, wiaer than long, height toward front, ends abruptly shortly be-
traneversely subelliptical with rounded an- yond miaale o1 valve. Numerous papillae are
terolateral margine, extended cardinal angles, ecatterea over remainder of valve out are
widest along the hinge line. more abundant and pronsunced near muscle gcars.
Measurements, --Hypotype, length, 49.3 mm., Several mm. trom the lateral znd anterior mare
width, 40.9 mm, thickness, 9.1 mm. gine the floor is elevatea into a broaa, low

Pedicle valve convex, highest in the central Tridge marked by numeroueé transverge sinuses.
part, eurface sloping gently away from the mid- .
point in all direction, more rapidly on approche
ing anterior and lateral margine, depressed
anterior to the cardinal extremities and eleva-
ted in the umbonal region., Beak small, project=-
ing a little beyond the hinge line, area tlat,
vertically etriated, often attains height of
more than 4 mm., gradually decreasing in height
toward the extremities, inclined posteriorly
and approaching the plane of the valve. Inter-
nally the broadly flabellitorm muscle area ex-
tends anteriorly beyond the midlength, more than
half as wide as the valve. Area marked by low
angular radiating ridges and ie dietinct along
posterolateral border and indistinctly set otftf
from rest of valve toward front.
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PLICATA

P

[} Hall.
Tac views of a holotype.
of another.

1,8, Pedicle ana

3, Brachial view
4,5, Lateral and pedicle views ot
& large specimen, from Mid River, Johnson
County, Iowa.

STROPHEODONTA PLICAIA

Stropheodonta plicata Hall, Stainbrook 1938,
Jour, of Paleontology, vol. 14, p.d46,
pl. 33, figs. 1-5

Deecription--8hell about medium sige, Lat-
ure gpecimens strongly concavo-convex, about
as lont as wide, subquadrate in outline with
slightly auriculate cardinal angles and round-
ed anterolateral margine, widest near the mid-
length, and witn the hinge line generally leess
than the greatest width., Measurements of two
hypotypes, length. 19.1 mm, and 19.1 mm,,width,
40,9 mm, and 18.7 mm., thickness, 9.4 mm, and
7 ma,

Pedicle valve strongly convex, arched trom
beak to front and more strongly over the umbo,
higheet at the midpoint, trom which the surtace
slopes rapidly to the anterior and lateral
margine and more rapidly on each side of the
umbo to the hinge line, a little flattened at
the cardinal angles. Umbo etrongly aevel-
oped ana projecting beyona the ninge line.

GUBDEMIBSA

9‘*“3]&. ‘mmlggll Hall (illustrations
ter 8tainbrook, 19 pl. 35, fige. 14, 15,
17, 18.) 1, Internal view of a brachial valve,
4, 3, 4, Pedicle views, of three hypotypes.

S8TROPHEODONTA SUBDEMISSA

EEOZ “Jnéroo ’

P 446).

Degoription.--8hell medium to large, wider than
long, with the greatest width along the hinge
line, transversely subsemi-eliptical in outline
with the cardinal angles extended and auriculate
and the anterolateral margine rounded. Dimen-
sions of a hypotype, a medium-sized, nearly
complete shell. length, 19,8 mm.; width, 31.2
mm.,; convexity of pedicle valve, 7.5 mm,
itdiclc valve moderately convex, attaining
ite highest point in the center ot the valve,
whence the surface slopes laterally and anter-
iorly with moderate rapidity, gently convex in

dem Hall (aescription
our. of Paleontology, 19838,

UPPER DEVONIAN BRACHIOPODA

UPPEK DEVONIAN BHACHIOPODA

STROPHEOLONTA

Beak small, blunt, and extended beyond the car-
dinal margin. Area highest beneath the beak
and decreasing in height rapidly toward the
extremities, slightly concave, and situated in
the plane of the vslve. An incomplete valve
shows the flsbellate muscle scers and the cren-
ulate hinge line charecterietic of the genus.

Brachial velve gently to deeply concave, the
surface depregsed in the umitonal region and a
little elevated 3t the angles, beak indistin-
guishable., Area low, of nearly the same neight
throughout, and at right angles to the oppoeite
area.

Surtace of both velves marced by nuzerous
stout angular coctae, which ere geparated by
intercostal epaces nearly ae wide as the
costse, Increase ie Dy division accomplishea
several times, the costae reirg larger near
the veaks and smaller near the front zargin.
The coetae, variable in eize and lengt:, are
srranged in groupse iving them & faeciculate
appearance characteristic of thie form.

plicatp is distinguished :roz
Oy larger size, oy greate

§iropheodonty %22111!
er convexity of the cedicle vclwe, and oy the

much coareer costae arranged in groups.

BTROPHEODONTA

the umbonal region and depregeed toward the car-
dinal extremities @0 ae to give them an auri-
culate appearance; beak small, scarcely pro=-
jecting; cardinal area low and decreasing but
little in height until near the extremities,
tlat, vertically striated, and posteriorly in-
clined a little to the plane of the valve, Ine
terior not known.

Bracnhial valve moderately concave, the gur-
tace flattened centrally but curving upward
etrongly to the lateral and front margine, area
1lat, nearly half as high as the opposite area

and making a rignt angle with it, The inter-
nal chsracteres are similar to tnose o: otner
members o: the genus.

Surtace of both valves markea Dy numerous
angular fairly strong costae, which increase by
intercalation ana biturcation. They are more
rugose and closer togetner in the vosterior part
of the valves ana anterioriy are evenly spacea,
about two occupying the space o:f a miliimeter
at the iront margin. The intercostal spaces
are as wiae as the costae or wider and, licge
them are markea oy numerous puncatee where
worn and by Iine longitudinal raaiating striae.

8. subdemissa difters from 8. halli in the
greater width in proportion to length and in
the auriculate extention of the cardinal ext-
remities.
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UMBONATA

1

]Fm’MH umbonata Stainbrook, 1,Pedicle
view of the holotype, 8.U.1. 6-350A. 3,4,

Pedicle snd lateral views of a paratype, 8.U.I.
6-350; both from 8Solon, Iowa. 4,5, Pedicle
views of two paratypes, M.A.8. 87; both from
Linder's boathouse, North of Iowa City, Iowa.

STROPHEODONTA UMBONATA

o eontology,

6-9, 19.

blooription.--shell legs than medium sige;
highly concavo-convex; subquadrate in outline
with angular cardinal extremities and rounded
anterplateral margine, which meet in a gradual
curve at the front; a little wider than long,
and widest in front of the hinge line.
Dimensions of the holotype and of a paratype.
length, 30,5mm. and 43.4mm.; width, 41,7mm,
and ddmm. (incomplete); convexity of the pedi-
cle valve, 16.6 mm. and 10.dmm,

Pedicle valve strongly convex, the point
of greatest convexity posterior to the mid-
length, whence the surface slopes rapidly to
the anterior margin and more rapidly to the
lateral margins, depressed a little in tront

ta Stainbrook, 1838, Jour.
dé, p.853, pl. 33, figes,

0.
vol.

PARVA

1 P 3 4 [

m;mg_t* va Owen (illustrations after
g nbrook, ’

pl. 38, tige. do-87, 34-33.)
8,3, Pedicle and brachial views of a srall
hypotype, 1, 4, 5, Pedicle views of three
hypetypes.
STROPHEODONTA PAKVA
sodont

er BStainbrook,
Vol. 13, p. 445.)

va Owen (tnis aescription
1938), Jour. Paleontology,

Description.-- 8hell delicate, wiader than
long, depressed concavo-convex, gubrectangu-
lar outline, angles a little auriculate, la-
teral margins straight and parallel for most
part. Dimensions of & hypotypes: length, 15.4
mm., 13,1 mm.; width, 19 mm., 16 mm., thick-
negs, 5.6 mm,, 3.9 mm,

Pedicle highest posterior to midlength,
surface sloping thence to lateral and anter-
ior margine and more strongly on each side of
umbo to hinge line. Area low, highest beneath
beak (about 1 mm.), flat, vertically striated,
and situated in plane of valve.

Brachial valve ghallowly concave, flatten-
ed centrally and gently depressed in the umbo-
nal region; area flat, nearly as wide as that
of opposite valve and forming an obtuse an-
gle with it. Cardinal process short, muscle
ecare faintly impreseed, and low median sep-
tus extends a short way beyond the midlength.

UPPER DEVONIAN BRACHIOPODA

STROPHEODONTA

of the cardinal angles; umbo large and con-
spicuous, projecting beyond the hingeé line;
beak small, incurving, and projecting a little
cardinal area highest beneath the peak, de-
creasing in height toward the extremities,
gently curved, and situated in the plane of
the valve.

Brachial valve strongly concave, the umbonal
region flattened or derregsed, deepest in the
central part, the surface curving upward rapid-
ly near the margins, flattened toward the car-
dinal angles @0 as to form small triangular
areas elevated above tne central part of the
valve; beak indistinguishable; area low, flat
and at right angles to the plane of the valve.

Surtace of both valves broken by numerous
coarse angular radiating costae of variable
sige, which increase by implantation. The in-
tercostal spaces are as wide or wider than
the costae. 6Ghell substance when worn isé puncCe
tate and striate, Occasional growth lineg
croes the costae.

Occurrence.--Cedar Valley limestone., The
type specimene are trom the bellula zone (Meg-
fstocrinue beds of Calvin) and were collected
in Johnson County between Solon and the Jowa
River. Other examples have been found at Lin-
der's boathouse, north of Iowa City, at
Buffalo, and at Brandon, Iowa. .

Types.--Holotyne, 8.U.1., 6-350A; Para=-
types, 6-250B and C, and M.A.S. 475, 486, and
87.

STROPHEODONT A

UPPER DEVONIAN BRACH1OPOUA

Burface of both valves broken by numerous
fine angular costae, which are regular in
appearance., Costae increasing by division
and intercalation on the pedicle valve ana
by divieion on the brachial. Three to four
in the space of a mm. at the front margin
of a medium-sized specimen. Crossed by few
strong linea of growth and numerous fine
concentric striase. In worn specimens the
shell substance is longitudinally striated
and minutely punctate,

Owen's types of this species have not
been recovered, but his briet degcription,
his measurements, and hie illustration in=-
dicate that he had at hana wpecimens aescribed.
However, Owen notes trom 40 to 30 costae
whereas some of our specimens show Rearly
twice that many. The small size, the nume-
eroue fine costae, and the characterigtic
eshape distinguish 8. parva from otner Devon-
ian epecies.

Occurrence, ==



Genus STROPHONELLA

Hall 1879 emended.
Williams (1953), Geol. Soc. of Am. Memoir 56, p. L7.

"Exterior: Outline elongately semi-oval, mucronate, resupinate
with a varying degree of curvature of geniculation. Ventral interarea wide,
apsacline, dorsal interarea narrow anacline; delthyrium progressively
closed by pseudodeltidium but never attaining the entire stage, chilidium
initially highly arched, massive, becoming obsclescent but never absent.
Basic ornamentation finely parvicostellate with widely spaced primarises,
in some later forms shell ornamented by secondary costellae; often faintly
rugate especially postero-laterally. Pseudopunctae open to closely radial
in disposition.

Ventral Interior: Hinge line progressively denticulate from a
few denticles on either side of umbo to about half the length of hinge line.
Early forms with widely divergent dental plates, lost by fusion in later
members of the stock. Process pits initially faint, progressively deeper;
ventral process progressively stouter to form a massive support to
pseudodeltidium, prolonged anteriorly as a fine strong median ridge.

Muscle scar initially rather faintly impressed and subcircular, ultimately
becoming quadrate and bounded laterally and anteriorly by low interrupted
ridge with a "petaloid" appearance. Diductor scar flabellate lying lateral
to a wide oval adductor scar.

Dorsal Interiars Cardinal process lobes initially long and
plate-like, conjunct with postero-ventrally directed attachment faces;
becoming massive and incipiently disjunct. Notothyrial platform initially
absent, in later forms consisting of & low, triangular deposit of secondary
shell substance. Socket plates initially long and widely divergent becoming
short. Adductor muscle scar faint, subcircular, divided by a low median
ridge and bounded by low indistinct ridges.”

Genotype: Stropheodunta semifasciata Hall .

Range: Lower Silurian (Gasworks Sandstone) to Middle Devonian (Hamilton).
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Superfamily Chonetacea (Shrock and Twenhofel, p. 327).

"Flattish shells with concavo-convex profile, pseudo-punctate,
and with spines along posterior margin of pedicle valve.

Range: Upper Ordovician to Permian.
Genera Described: Range:
I. Cenus Chonetg.s Fischer

IJ. Genus Chonopectus Hall and Whitfield Upper Devanian to
Lower Mississippian.

Reportedidccurrence of this superfamily in the literature reviewed in
. Part I of this thesis.

I. Genus Chonetss Fischer. 8, 9, 10, 12, 21, 22, 26, 31, 34, 35.
*C. deflecta Hall. 18, 20, 22, 33.
Ce logani Hall. 2.
C. setigera Kindle. 21.
II. Genus Chonopectus Hall and Whitfield.

Ce horaeus Crickmay. 39.
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Genus CHONETES
Fischer n. gene.
Description by Fischer (1837) in Hall (1852) Nat. Histe N.Y., Vol. II, pe6lL.

"This genus has the same form as Leptaena and is distinguished
principally by a row of tubular spires on the margin of the dorsal vdve
boardering the area."

Description by Davidson (1854) in British Fossil Brachipoda, p. 113.

"Shell inequivalue, compressed semicircular, with a straight
hinge line, commonly as long as the width of the shell, or prolonged in
the shape of awricular expansions; dental valve convex depressed
towsrds the cardinal edge; socket valve always concave following the
curves of the other; area distinct almost equal in both valves or larger
or more produced in the dental one; the uppermost edge of the area in
the larger valve is acute and provided with a row of delicate spinose
hollow tubes, varying in number in different species and becoming
gradually longer as they recede from the extremity of the beak, diverging
obliquely from the hinge line; fissure covered by a pseudo-deltidium.

In the socket valve the opening is entirely filled up by a projecting
bifid or trifid cardinal process; surface ornamented with minute,
longitudinal, dichotomised, or intercolated striae, rarely largely
plaited, but transversely marked by concentric lines of growth.

Internally the valves articulate by means of testh placed at
the sides of the fissure of the dental valve, and corresponding sockets
excavated on each side of the cardinal prominence already described. In
the dental valve, a small longitudinal ridge divides the muscular
impression situated on either side, the cardinal muscles probably
occupied the greatest spzace, the adductor lying on either side close to
the mesial ridge. In the socket valve a blunt medio-longitudinal ridge
divides the quadruple impression of the adductor muscle, which forms on
either side two oval scars between which (in some specimens) two short
vascular impressions proceed in an outward oblique direction. TWhen
turning backwards and inwards, they terminate some distance from their
origin. Interior of the valves is covered with minute granulous aperities,
arranged in longitudinal lines; animal unknown, probably free or attached
in the young by fibres issuing from the fissure."

Discussion: Davidson further adds: "In 1837 Fischer de Waldheim (1)
rroposed the genus Chonetes but did not characterise it sufficiently,
and it was only after the publications of M. de Koninck (2) and

de Vernueil (3) that its value became known.!"

(1) Fischer de Waldheim (1837) Oryctographic du Gouv. de Moscow, p. 13hL.
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(2) M. de Koninck (18L3) Description des Anim. Foss. du Terrain. Carb.
de Belgique.

(3) De Vernueil (1845) Russia and the Ural Mountains, Vol. (ii).

Genotype: (According to Davidson) Chonetes Sarcinulata (Schloth).

Surface of the ventra) valve marked by from

rm‘  UPPER DEVONIAN BRACHIOPODA CHONBTES
Gibbosa)
twenty six to thirtyfour sub sngulsr or scmetimes
' rounded strise, which are often irregulsrly increased

by hifurcation or intercalation towards the margine

' In those with fewer strime they are sharper, more
abruptly elevated and only half =s wide 2s the
P ' P

interspaces; while those with 2 larger nurher the
strise and interspaces are equal hut sometimes the

ECT strise heccme fuller and more rounded and the
w—-&-(“‘n 67 interspsces proportionally less in width. The
striae on the dorsal valve ccrrespond to thcse on
g3 WEiRp Meto Rist. New Tork, Yol. VII, p. 126. the ventral, but there is considersble spsce at the
DEFL cardinal angle devoid of striase. Fine closely
S CTA (Hall) arranged concentric strise sre visihle on the
m&gx Shell semielliptical, length and surface of well preserved specimens.
F‘opﬂtiu’;a:;yfvﬁ;e: b bt ¢ Geological Type Locality: Hamilton group, New York,

Ventral valve extremely gibbous, regularly Diagrams:
arched t; greatest elevation, being sbout the Pig. 1. Ventral ) y
middle of the length; abruptly depressed towards il 0 4 : i
the csrdinal angles, which 2re flattened with extrem= fi" g' ;;:r::} vievs of the ordinary Sirw il N3N
ities deflected toward the ventral side. The umbo ooy e
is a little elevated sbove the c ardinal margin, and
the minute apex (in perfect speclmens) projects

a little over the area. Fige 5+ Prefile

Fige 6o Dorsal

views of a specimen referred to a

)
Fige le Ventral g
) c. gibhosa.

Dorsal valve deeply concave but not equalling
the convexity of the ventral valve.

Ares of the ventral valve narrow with the
exterior margin declining in a gentle curve to
the extremities: the triangular foreamen is
partially closed by a pseudo deltidium and the
spature occupied by the csrdinal process of the
opposite valve. Dorsal area more than half -3
wide as the ventrsl, and marked in the middle by
a wide triangular callosity.
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Genus CHONOPECTUS.
n. gen. )

In Hall and Clarke, Nat. Hist. of New York, 1892, Vol. VIII, pt. 1.
p. 312. . '

"This name is proposed for the species, Chonetes Fischeri,
Norwood and Pratten, a large, normally concavo-convex shell, with a
sub-semicircular outline; occurring in the oolitic limestone and
yellow sandstone of the Burlington beds of Jowa. In this species the
cardinal margin of the pedicle-valve bears a row of erect spines, as
in Chonetes. The beak is often compressed or distorted in such a manner
as to leave a flattened area, which resembles, and probably is a cicatrix
from attachment in early growth. This character is more prominent in
some individuals than in others, and appears to have become considerably
obscured by the later growth of the shell. The surface ornamentation is
also peculiar; +the shell bearing a double obligue series of concentric
lines, which give to the surface the appearance of engraving on a
machine-turned watch case. These' lines are wrinkles rather than striae,
and are strongest over the umbonal and central region, where traces of
them may sometimes be observed on internal casts of the valves. The
wrinkles are crossed by a normal series of very fine concentric growth-
lines, and beneath these, but not always exposed, are exceedingly fine,
crowded, radiating striae, usually very much interrupted in their course
from beak to margin, and often flexuous and irregular. Sometimes the
surface is entirely free from the double series of concentric wrinkles,

and marked only by the fine radiating and concentric striae.

The internal muscular impressions of the species have not
been fully determined. Casts of the pedicle-valve show the impression
of a short median septum dividing two broad obcordate flabelliform
muscular scars, from the outer margin of which sometimes originates a
series of irregularly radiating furrows or ridges, which were ppobably
of vascular origin. Impressions of a very narrow cardinal area and
exceedingly small hinge-teeth are also seen on internal casts of this
valve.”

Genotype: Chonetes fischeri, Norwood and Pratten




Superfamily Productacea (Shrock and Twenhofel, p. 328). 74

"Members of this superfamily, the productids, are pseudopunctate
brachiopods, typically planoc- or concave~convex, with comspicuous spines
on the entire exterior of the shell. They are particularly abundent in
Pennsylvanian rocks the world over, but range from Lower Devonian to the
end of the Paleozoic, .

Ranget Lower Devonian to Permian,
Genersa Déscribed:l Ranges
1. Genus Devonoproductus Stainbrook
iI. Genus Productella Hall Devonian to Mississippian

II1,Gemus Strophalosia King

Reporféd occurrence of this superfamily in the literature reviewed in
Part I of this thesis, '

i. Genuanevonogroﬁuctus Stainbrook
' D. walcotti. 38

II, Genus Productella Hall. 8, 9, 10, 12, 16, 21, 24, 31, 34, 35,

P, belanski Stainbrook. 37.

P, _callawayensis Swallow. 26,

* P, coloradoensis Kindle, 16, 18, 20, 21, 22, 24, 29,
' 33, 36, 31e

* P, depressus Kindle, 21,

P, diesimilis Hall. 2,

P. girtyl Shimer, 36. ‘

P, hallna Walcott. 20, 22, 26, 33.
P, hirsuta Hall, 25, |

* P, lackrymossa Conrad., 2, 9, 15,21, 37,
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. ITI. Genus Productella Hall (cantinued)

* P. laminatus Kindle

* P. lata Warren. 22.
* P. pyxidata Hall

P, shumardiana Hall. . 22.

P. spinulicosta Hall. 2, 8, 11, 22, 24, 25. 36.

P. suboculata Hall. 2.

IV. Genus Strophalosia King

S. productoides Nicholson. 2.
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Genus DEVONOPRODUCTUS

Stainbrook, n. gen.
Stainbrook (1943), Jour. Pal. Vol. 17, No. 1. p. 55.

"Shell small to medium in size, productiform, auriculate at the
angles, strongly concavo-convex, with straight hinge line, which may be
less than the greatest width; proportion of breadth to length and height
variable among individuals of the same species; ephebic specimens are
usually longer than wide.

Pedicle valve strongly arched from beak to front, more strongly
so posteriorly, strongly arched transversely in the central part, and
expanding toward the front. Cardinal angles depressed and slightly
extended, at least in ephebic examples. Umbo prominent, high, extended
beyond the hinge line, worn in most examples but apparently not attached.
Palintrope extremely low, reduced, nearly linear; in specimens with
closely appressed valves is often scarcely visible when examined with
the unaided eye. It is divided into two parts by a low delthyrium,
which is usually concealed by the beak. There is no evidence of a
deltidium, the space being occupied by the cardinal process of the opposite
valve. The exterior is marked by numerous small to minute costae, which
increase by division several times from beak to front. Spine bases u
usuaily subcircular, sometimes elongate, sparse, irregularly scattered over
the surface, situated on one or morecostae, which pass through and not
around the bases. Spines when present are erect, strong, hollow, cylindri-
cal, and more or less perpendicular to the surface of the valve. They
may have been several millimeters in length. Along the hingeline are
four or five spine bases, which project upward and backward in a manner
somewhat reminiscent of Chonetes.

: Internally a deep visceral chamber is distinctly set off from
the smaller remaining portion of the valve. It is semioval in shape and
broadest anteriorly. The posterior and lateral borders are formed by a
ridge, which diverges from the base of the hinge tooth on either side and

. swings outwardly in a broad curve toward the front, where it becomes
indistinct. The posterior portion of the ridge may be projecting aad
shelflike. The muscle scars are weakly impressed on floor and are usually
indistinct. As far as can be discerned they occupy a large part of the
visceral disc and are marked by a few radial striae. The remainder of the
valve, which may be designated as the trail, is narrow and marked by many
minute rounded crowded papillae. The hinge teeth are greatly reduced,
microscopic, being merely projections of the ange formed by the hingeline
and a side of the delthyrium. In most specimens they are not evident,
only two individuals show them unmistakably. ©Small dimples are present
-along the hingeline beneath the spines; they do not appear elsewhere

on the valve interior.

The brachial valve is shallowly concave, deepest centrally, ad
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in an asrea which broadens laterzlly and anteriorly from the beak. Umbo
concave; beak small, rounded, slightly elevated. Surface marked by
numerous regularly spaced angular concentric wrinkles of growth, which

are strongly laminose when well preserved. Between the laminae are
nunerous fine concentric strize. Close inspection also demonstrates the
rresence of faint radiating costae, which are interrupted by the growth
laminae. The latter are homologous with the rugae of the pedicle valve
and give the characteristic appearance to the valve. The shell substace
where worn gppears to be strongly pustulose. No palintrope is
distinguishable.

In the interior the dental sockets are nearly obsolete and are
hardly distinguishable as such, being merely niches between the apophyses
of the process and the posterior edge of the valve. Interior distinguish-
able as a large visceral disc and narrow trail. The disc is subovate in
outline, broadest gnteriorly and bordered posteriorly on each side by a
narrow ridge, which originates at the base of the cardinal vrocess and
curves anteriorly to disappear near the middle of the valve. Bisecting
the visceral area is a narrow, thin median septum, which coriginstes a
short distance anterior to the process and extends a little beyond the
midpoint. At this plece it attains its maximum height. The anterior
portion of the visceral disc in some examples is limited by narrow grooves
originating at the anterior end of the septum and diverging laterally and
posteriorly in broad curves to the region in front of the process, where
they disappear. The muscle areas are faint and often imperceptible. The
‘scars. are elongate, flabellate, and do not reach the midpoint. Surface
of the visceral disc generally smooth except toward the front, where it
may be slightly marked by radial striae. That portion of the valve
exterior to the visceral disc is marked, especially along the frant, by
numerous crowded pointed projections. They are spinose in appearance,
apparently hollow where broken, pointed, and may be termed endospines.

Devonoproductus resembles Productella in shape, in the presence
of a pedicIle palintrope, a delthyrium, teeth, spinose pedicle and non-
spinose brachial valves, in the possession of a median septum in the
brachiazl valve, and in having rugae on the pedicle valve. It differs from
Productella in having the exterior of the valves costate, the brachial
valve strongly lamellose, and in not showing dimples on the brachial valve
opposite the spines of the pedicle excepting along the hingeline.
Devonoproductus lacks a palintrope in the brachial valve, has the teeth
and sockets greatly reduced, has the visceral disc of each valve distinctly
set off from the trail, and has a diaphragm in the pedicle valve in the
form of shelves along the posterior borders of the visceral area.
Devonoproductus has also endospines on the brachial interior on the trail.

This genus may be the radicle from which later genera of produc-
tids have been developed. It could easily lead to Productus by the
development of reticulate umbonal regions, by establishment of continuous
rugae, and by the loss of teeth and sockets and palintrope. It could also
lead with few changes to Linoproductus by the reduction of the brachial
growth lamella, palintrope and spines."®
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Genus PRODUCTELLA
Hall, sub gen.
Hall (1867), Pal. of New York, Vol. IV, p.153-160 end 162-18L, pl. XXITI.

"Shells having the general form of Productus but uniformly
with a narrow area on each valve, a foramen or callosity on the ventral
area small teeth, and more or less distinct teeth sockets. -

The reniform vascular impressions, rising between the anterior
and posterior occlusor muscular impressions curves gently outwards,
and following a curvature somewhat parallel with the margin of the shell
to below the middle of its length, is abruptly recurved and the
extremity turned a little backwards terminates about half way between
the margin and the anterior extremity of the mesial septum.

The cardinal process seen from the inner side is bilobed and
from the extenior side of each of these divisions is usually bilobed.

Discussion: In the specimens affording the most satisfactory evidence
of area etc., the fareamen is open, but in some specimens the impression
"~ only remains, and there is the appearance of a narrow indentation below
the beak so that it is impossible to determine whether the foreamen

has been open, or closed by a deltidium."

Genotype: Productus Subaculateatus (Murcaison)

Hall (1867) description of Productus subaculateatus.

"Wentral valve gibbous; length and breadth about 7 to 8.
Hinge extremities angulated and the margins being contracted a little
below form small ears while below this contraction the sides are
regularly curved and the front is broadly rounded. The umbo is
considerebly elevated above the hinge line, and the apex incurved.

Surface marked by closely arranged concentric striae, and
studded with slender round spines. On the upper part of the shell and
on the ears the spines are round at the base, and rise directly from the
surface. On the middle and lower part of the valve there is a slight
elegvation of the surface a 1ittle above the base of the spine, but not
a defined ridge."
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COLORADENSIS

4

F.ngngm m.ﬁ.m.ggu Kindle 1509
s Oy 0 ventr valves. 3, Side

profile view of entral valve. 4, Ventral
valve of the type specimen. 65, View of
interior of dorsal valve. 6, Ventral valve
showing a short plication near the front.

PRODUCTELLA COLORADENSIS

Hﬂﬂ.ﬂu goloradensig Kindle 1808, U. S.
ol., Burv, Bull, 391, pl. 1V p. 17.

Mature specimens show tendency toward
a einue in the ventral valve. Generally
this amounts only to a flattening across
the middle of the ghell, but in some shells
a distinct einus is present, as shown in
fig. 4. In p. eemiglobosa ther is no such
flattening, the shell presenting a regularly
circular outline in front. The Colorado
form ie elightly more arched, the beak more

strongly incurved and the shell descending

1,8
nir valve showing extoliated eurt'lca
and the gide protile,

PHODUCTELLA LEPHESSA

Productella depressa Kindle, 1908, U. 8.
FEofcjells opreass, , Pl. V. P.20.

Shell large, broacer than long, the pro-
portion being about 11 to 8. The ventral
valve is only moderately convex in the
median portions, depregséed as compared with
most epecies of Productella, anda has broad
flattened ears. A broad and rather deep
einue marks the anterior third of the sghell,
giving it a sinuate front. The beak and um=-
bone are small and inconspicuous. The
entire surface, with the possible exception
of the umbonal region, which is extoliated,
18 marked by small elongatea spine bases
pointing torward, These are rather numerous
in the anterior portion ot the sghell and
are comparatively scarce on the ears. Con-

Productella depresea Kindle, 1809.

UPPER DEVONIAN BRACHIOPODA

UPPER DEVONIAN BRACHIOPODA

PRODUCTELLA

more abruptly in front. However, the Col=-
orado and the Louieville gpecies are very
closely allied, particularly in the scat-
tered irregular spine bases of circular
outline. Prominent ears eimilar to those
of the Colorado specimens are preserved

on one of the Louisville shells. The more
arculate form and greater tenuency to a
geniculate front are the chief aistinguish-
ing features of this species.

Round spine bases mark the anterior 2/3
of the shell. On well-vreserved specimens
small round tubercles which do not seem to
have been epines take the place of thege
in the umbonal region. In exfoliated shells
small round pits mark the mola of the ghell
under the spine bases, indicating a thicke
ening of the shell on the inner side at the
base of the spines. 1In a few gpecizens the
natural mold exhibits narrow elongated pite
corresponding to similar elevations on the
interior of the ventral valve. Thege howe
ever, do not appear on the outer surface
of the valve. Fine concentric lines of
growth mark the surface of well-preserved
shells. Prominent concentric wrinkles mark
the ears and less aistinctly the umbonal
region. They are absent or indistinct on
the anterior 3/3 of the ghell.

Dorsal valve distinctly geniculate in
front and moderately concave in the middle
ana posterior portion. The surface is
marked oy small shallow pits about corresp-
onding ir number to the gpine bases ot the
opposite valve., The cardinal process has
two short, elightly diverging prongs.

PRODUC IsLLA

centric wrinkles and very tine atriae o1
growth complete the gurtace markings.

Thie species may be compared with

and

var. lima o: the Chemung, each Of which is
characterized by a einus in the ventral
valve, The limitation of the gpines to
the marginal region in the tjrest species,
nowever, dietinguishes it from P. aepressa.
In P, boydj the sinus extends to the ceax,
inetead of being limited to the anterior
portion ot the ghell, as in this speciea.
It seems also to have a greater proportional
breadth at the hinge line than in P, Dz7d4.
The gibbous character of the ventral valve
ot distinguisenes it
trom e whose broaa aepregsed
valve hae just Cteen aescriced, A similar
and etill more stricking contrast exists
between thie epecies ana
which is associatea with it.
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LACHRYMOSA var. LIMA UPPER DEVONIAN BRACHIOPODA

Fie3 Fe W,

UCTELLA LACHRYMOSA var. LIMA (Hall 1867)
Hall Fal of New York, Vol. IV. P. 17l

PRODUCTELLA LACHRYMOSA yap, LIMA (Hall)

Description: (after Conrad)

Seri orbicular lower valve ventricoge,
depressed in the middle, most profound towards
the base; surface with numerous elliptical
tubercules disporad somewhat in quincunx order;
umbo ventricose superior lasteral surfaces much
depressed.

Nemarks: Differs from P. Lschrymosa in the
depressed middle, much more numerous shorter
tubicules. The size is necarly the sames

w Chemurg group, New York.

W Fige 1. Ventral valve, regularly
eXe

Fig. 2. profile of same.

Fige J. shorter more quadrate form with
mesial depression

Fig. L. Cardinal view of same specimen
showing muscle markings end cavities
left by teeth.

LAMINATIS UPPER DEVONIAN BRACHIOPODA

1 o £

F%gnna laminatue Kindle 1908. 1, Ven-
Tal valve of the type specimen. &, Hypo-
thetical ventral valve. 3, View of a ventral
valve of a emall individual.

PRODUCTELLA LAMINALUS

E%ﬂcuuu laminatue Kindle 1909, U. 8.
o1, v. o , Pl. 1V, tige. 13, 14,
p. 18,

ghell rather small, subhemispheric in out-
line, with hinge line slightly shorter than
greatest width of shell, ana cardinal angles
rounded.

Ventral valve moderately convex. Beax
small, slightly overarching the hinge line.
Surface studded with slender, closely placea
spines, and marked by a serieg of 1< to 18
prominent concentric lamelloee bands, having
a width of from 1 to 1 1/4 mm. each, and by
very fine concentric striae. Pedicle valve
unknown. This epecies resembles in its num-
erous fine gpines the next aescribea species,

T but the uniform character ana
regular spacing ot the lamelloee bands and
the less highly archea ventral valve dietin-
guish it from that torm. The promirent lam-
elloee bands, indeed, distinguish it suf-
ficiently from any other species.

PRODUCTELLA
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PRODUCTELLA LATA Warren (1927)
Warren, P, %, 0. %C, Memoir 163, 1927

Ereduetella lats “erren

W *hell large, wider taan long,
erately oonvex, Dimenei  m® of ar im,erfect
wpeoimen: length at leaet 57 mm,, width at
leart 66 mn,, convexity of pedicle valve ut

leawt 16 mm,

Pediole valve with greatert convexity u
1ittle poeterior to the middle, tne murtuce xaxm
rounding s little more abruytly towsrd the
bea¥ than toward the snterior margin. .oetero-
latesel arcar flattened., beav mmall, pointed,
and only very mlightly produce. Leyond tae
hinge-line,

"urface marved by numeroue, irregulur, cone
oentric wrinvler and fine linem of growth,
“pine-bamer few, limited to the luterul and
pomtero-latersl elopee, u row of very ,.rominent
oner being eituated nesr the hin e-line un
either »ide of the beulv,

Brahhial valve ur'-nown.
PIXIDATA

©q4

ZRCDUCTRLLA PYUDITA (Hall 1858)

Weller (1914) N1, Secls Surve Mon.l, p. 100,
Pl 19

PRODUCTZLLA PYTIDATA

guﬂﬁim' 3hell wider than long sub semi-
elllp in outline, hinge liue a little shorter
than the grestest wiith crordina’ extremities

rounded. Dimensions of rn sverage sized specimen
hinge line to fro.t rorgin lhe4 imy unbonal region
of pedicle valve to front argin 1644 mm; greet st
width 19,1 mn. length of hirge line 3 17 mw;

{ ALTH

DEVONI AN BRACHAIBPOLA

UPPER DEVONIAN RRACHIOPODA

convexity of pedicle valve 17 mne; depth of vieceral
cavity Le6 une

Padicle valve cierately conved grentest convexity
peatariar ¢ the =idilej unbonsl reglon projects
beyond hivze 1ine, surface curving abruptly from the
wsheral refon to the cardiial mergin curving less
shruptly te the lnters] mavgine and nove gently to
the anterlor wrgin, strongly and rather abruptly
conpressed towards the cardinal extremities; mestial
sinus »msclute heal swell and incurved.

“rachlal valve rather deeply conceve with the
surface somewhat deflected towaris the cardinel
extremities, tha coneavity rother narrow st the
hesk and “roaden! g rapidly -nteriorly.

Surface of both valves marked by more or less
erovded concentrie lines of growthe

PRODUCTELLS

Remurvs: The m.eciem im Ynown from two

rather imperfect pedicle vulvem, both of
wiich wre badly exfoliutec. In some of

ite charucters the maell remembles gi d.pi.l_-_
¥indle, from the Luray limest.ne, bu ]
in the ub®ence of « minum e&nd in tane distri-
bution of tie euine=.

" rnd L 3
ol sdrrnewanva

Upper wevonian; upper bede
ae®tone.

Retereice: wmrren, s.%, 1¢:7
bigpram: sip. 1 - incimglete .ecicle vslve

Spine heses extremely veriable in their developmenty
on the pedicle valve they ar« sometimes nearly sbsent
except for a few neer the cardinal mergin and sgain
they are rore or less crowded and ususlly arranged
in radiating serles over the entire surface sometimes
they sre strong and elongate ond the radiste arrmgement
is so well defired thet tha surfzce of the valve sppears
almost to be msrked by radiating costse; upen the
brachisl valve the spine bases are never s¢ censpic.ouse

Internally the cardinal process is smell »ifid with
each division longitudérally excaveted slong its
pocterior and outer surfaces. From the hase of the
cardinal process a pair of 111 4efined low brosdly
diverging ridges extend for one third or more of the
distance to the posterior lrterzl narging their
posterior slopes constituting rudimentary dental
socketss A mediur septwr re-ches to just beyend the
middle of the valve. The grester part of the inner
gsurfsce !s covered by closely crcwded tubercules
arrsnged more cor less in a radiating series,

Localit: Horigont

Diagrams

Fige 1. Pedicle valve.
Fig. 2. Brachial valve,
Fige 3. Side view.

Lower Mississippian of Misgsouri.
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Genus STROPHALOSIA

King 1844, n. gen.
In Hall and Clarke, Nat. Hist. of New York, 1892, Vol. VIII, pt. 1. p.31L.

"Shells productoid in general form; a cicatrix, usually apparent
on the umbo of the pedicle-valve, indicates that they were attached to
foreign bodies by the substance of the shell. Both valves have a well
defined area and covered delthyrium, these features being much the more
conspicuous in the pedicle-valve. In this. valve the teeth are prominent,
but not supported by lamellae; the muscular arrangement is the same as in
Productus, though the cardinal impressions are relatively larger and
more elongate, extending beyond the limits of the central adductors.

In the brachial valve the cardinal process is erect, bifid on
its anterior, and quadrifid on its posterior face. It is supported on
each side by short, arched crural plates, and is continued into a median
septum which extends for half the length of the valve. Muscular impressions
small, quadruple, not dendritic, the interior pair being sharply raised.
The brachial ridges originate from between the adductor scars, curving
gently outward, recurving, at first gradually and then abruptly to their
anterior limit; then tuwrning suddenly backward and again inward horizon-
tally, meeting the median septum near its anterior extremity.

Surface of the pedicle-valve covered with spines, which near the
beak are often curved backward, embracing some external object. In some
species all the spines of the valve have evidently been at least of
accessory importance in effecting its attachment. The surface of the
brachial valve may be either spinous, lamellose or smooth."

Genotype: Orthis excavata, Geinitz, = S. Goldfussi, (Mhnsier) Davidson.

Range: Permian of Europe.
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Superfamily Rhynchonellacea (Shrock and Twenhofel, p. 329).

"The rhynchonellids are impunctate subtriangular, rostrate shells,
characteristically costate, and the delthyrium is usually closed by
deltidial plates. The small foramen lies just anterior to the beak.
The lophophore is supported by crura. The Rhynchonellacea are
supposedly the earliest and simplest telotrematous brachiopods.”

Range: Middle Ordovician to Recent.
Genera Described: Range:

I. Genus Calvinaria Stainbrook

II. Genus Camarotoechia Hall and Clarke. Silurian to Middle
Mississippiane. -

I1T. Genus Etonia Hall Lower Devcnian

IV. Genus Hypothyridina Buckman Middle to Upper
Devonian.

V. Genus Leiorhynchus Hall Middle Devonian to

Permian

VI. Genus Paurorhyncha Cooper ' Upper Devonian

VIi. Genus-Pignax Hall

VIII. Genus Pugnoides Weller Upper Devonian to
Mississippian.

Reported occurrences of this superfamily in the literature reviewed in
Part I of this thesis. .

I. Genus Calvinaria Stainbrook

* C. albertense (Bell). 18, 22, 35, 37, 38.

II. Genus Camarotaechia Hall and Clarke. 10, 19, 31, 32, 35.

C. allani Warren. 22.
* C. banffensig Warren. 18, 32.
+ C. contracte Hall. 9, 12, 32, 37.
* C. horsfordi Hall. 18, 20, 21, 22, 33, 37.

C. jasperensis Kelly. 21.
* C. nordeggi Kindle. 21, 33, 36, 37.

& C. shimeri Warren. 18, 21
Note: C. endlichi Meek = Paurorhyncha endlichi Meek.




III. Genus Etonia Hall. 9, 37.

E. pecularis Cox:;rad. 25.

E. veribilis Whiteaves. 2.

IV. Genus Hypothyridina Backman. 32.

» H. camerani Warren. 30, 33, 37.
* H. emmonsi Hall and Whitfield. 30, 32. 38
H. magister Balanski. 30.
Note:Hypothyris cuboides Sowerby the genotype of Genus

Hypothyridina has been reported
by authors 9, 10. 37.

V. Genus Leiorhynchus Hall. 8, 9, 10, 12, 30, 31, 33. 35.

* L. athabaskense Kindle. 21, 22, 23, 33.

L. basilicum Crickmay. 39.

* L. cascadensis Warren. 18, 36, 37.

» L. castanea Meek. 27, 30, 3L, 37.
L. carya Crickmay. 39.
L. clarki Prosser. 11.

* L. glaber-Kindle. 21, 22.

L. limitaris Hall. 21.

L. metacostale Merriam. 19.

* L. walcotti Merriam. 37. 38.

VI. Genus Paurorhyncha Cooper. 35

* P. endlichi Meek 38.
VII. Genus Pugnax Hall. 2k, 33, 34, 36, 37.
* P. minutus Warren. 18. 22.

* P. pugnus Martin. 19, 20. 26.



VIII. Genus Pugnoides Weller. 32, 35.
* P, salon T. and S. (?) 3L, 37.

* P, sandersoni Warren. 30, 3l

* P. subacuminata. 38.




Genus CALVINARIA
Stainbrook, n. gen.
Stainbrook, (1945) Geol. Soc. Amer. Mem. 1l, p. L3.

nghell large sub equally biconvex, transversely subelliptical in
outline with broadly rounded anterolateral margins, truncate front margin
and slightly more abruptly curved angles, much wider then long and longer
than thick, anterior commissure strongly uniplicate.

Pedicle valve strongly and regularly curved from beak to front,
gently arched transversely; anterior portion occupied by a broad shallow
flat bottomed sulcus, originating in the front of the umbo and extended
at the front as a broad lingual projection. Latural slopes gently
convex from fold laterally but more strongly curved from back to front.
Umbo broadly convex, rounded and projecting beyond the hinge line.

Beak blunt, incurved, bearing an oval foramen which may or may not be
concealed. Anterior portion marked by short sub angular plications,
numbering from four to six on slopes and from one to three in the sulcus;
those in the sulcus stronger than those on the slopes but none reaches
the umbo. Area small scarcely distinguishable. Internal hinge teeth
strong, far apart, unsupported by dental plates. Edges of cardinal shelf
boardering the delthyriuvm thickened so that there are slight ridges
leading inward and forewzrd to the edges of the muscle scar. There are,
however, no lateral cavities between these ridges and the floor as in
Pugnoides. Muscle =zrea deeply impressed, elongate, extended to middle
of valve and bordered laterally by slight outwardly curved ridges.
Dividing the muscle scars is a long stout distinct median septum which
originates a short way in front of the apex and rezches center of valve;
it is highest and brozdest at middle.

Brachial valve arching very gently from anterior margin to umbo
and strongly thence to beak more strangly arched transversely in middle
and depressed or slightly concave near lateral margins. Fold broad,
highest near front, narrower and lower to middle, shortened by linguzl
extension of opposite valve, deeply indented by a median sulcus which
divides it into two strong plications which, in turn, are generally
divided into two short plications at front. Lateral slopes show two to
six short plications, umbo broadly convex slightly projecting. Beak
small, blunt, usually hidden by that opposite. Internally crural cavity
is short, opens and briefly supported by a median septum. Crural ridges
short, parallel to posterior commisure, and from anterior borders of
sockets. Median septum thin, highest posteriorly, and gradually
decreasing in height to its termination at or in front of mid point.?

Discussion: Calvinaria externally resembles Pugnoides
Leionhynchus

Calvinaria internally, unlike those above does not have
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dental lamellae but a low median ridge in the pedicle valve as well as

one in the brachial and is more transverse in shapes.

»

¥
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CALVINARIA (Leiorhynchus) ALBERTENSE Warren 1928.

Warren, P.S. (1928) Trans. Royal Soec.
M”ho.mou. P ”ok‘
Pe u'. ﬂ. 1. ﬂ..- 1';.

CALVINARIA ALBERTENSE Warren

m Shell small for the genus and usually
sides. Brechial valve gibbous with
fold at anterior end supporting two sub-equal
plications. Pedicle valve with broad sinus bearing
a medial plication. Dimensions of average specimen
Length 10 mm.; width, 13 mm.; convexity 7 mm.

This little shell has much the appearance

but the medial septum in the brachial
valve prevents its inclusion with that genus. On three
of the many specimens examined there is a tendency

plication on
This species differs from Kindle
by its smaller sise and sharper pl It has



Genus CAMAROTOECHIA

Hall & Clarke nom. nov.

Hall and Clarke (1894) Nat. Hist. of New York State, Vol. VIII, Pt. II,
p. 189.

"By restricting the application of the term Stenoschisma to
shells agreeing in hinge structure with Rhynchonella formoso, the
necessity is created for a new designation for the large group of shells
to which the term was applied in 1867"

Genus STENOCHISMA
Hall, ne gen.
Hall ( ) Nat. Hist. New York, Vol. IV, ps; 335.

"Shells subtriangular, ovoid or subglobose; hinge line shart,
beak of ventral valve extended attenuate or more or less arcuate and
appressed against the opposite valve. A mesial sinus and fcld on the
ventral and dorsal valves respectively. Surface plicated with simple
or rarely bifurceting plications.

"The valves are articulated by teeth and sockets. Strong
medial septum in the dorsal wvalve of many of the species, which becomes
thickened in its upper part, with a shallow triangular pit in the centre
and the crura supported on each side: dental sockets crenulate. The
teeth are strong with lamellae extending to the bottom of the valve
limiting the rostral cavity and sometimes partially surrounding the
muscular area.

In casts of the ventral valve the cavities made by the diverging
lamellae are very distinct; and in the dorsal valve the place of the
septum is strongly marked, the space being wide above, and within this
" cavity at the upper part there is a small angular elevation of greater or
less extent which originally filled a depression in the upper part of the
septum.®

Genotype: Camarotoechia Congregata (Conrad)

Conrad (18l1) description of Atrypa nggregafa quoted in Hall (1867).

NSub orbicular with about fifteen rounded costae crossed by
wrinkled lines lesser valve with central part flat, slightly elevated,
except towards the base where it is more mrominenty; wide at base and
rapidly narrowed above, with four flattened ribs; inferior valve with
a regularly concave depression in the middle.®
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CAMAROTOBCHIA BANFFENSIS Warren (1927)
Warren, £.8., G, S,C, Memoir 163, 1¢z27

Camarotosahis benffensis Werren

W fell subtriangular in outline,
wider n long, the greatest width in front
of the mid-le of the shell; jpostero-
latersl margine but slightly convex, meeting
@t the bea* in an engle of about 110 degrees;
enterior margin truncate, the antero-lateral
margine roun :f rather sherply to it, Dimen-
sionm of the only mpecimen: length 20 mm.,
width 28 mm,, thicvne=s about 13 mm,

Pedicle valve lesm convex than the brachial,
rather flattened in the middle and mloping
very abruptly to the pomtero-lateral margina.
el einum obmolete in the pomterior half
of the valve, broad and shallow anteriorly
and produced upward in a regularly rounded
lingual extenrion to meet the told of the
brachisl valve. Bes apparently pointed, but
alightly inourved and produced beyond thut of
the brechial valve. Flications simple, angular,
besoming nearly obmolete at the beal, about 36
in number, of which 12 occupy the merial minum,

Brechial valve quite strongly convex, the
greatemt convexity apparently in front of the
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CAMAROTONCHI A

mid-length of the shell; surfuce sloping
abruptly to the postero-lateral margins.
Memial fold obsolete in the posterior part of
the valve anc rather broud and flat anteriorly.
#lications mimilar to thome of the pedicle
vulve, 6 occupying the rlet top of the fold
and & conriderably emaller ones occupying the
#lope on either mide.

Remurs: ine rorm beare a clome rememblance
to _%g.m.&.m.u_amx_s (#1lieme), but
the plicatione ure Iiner &and more numercus than
thore of thut especiem gnd the fold and sinuw

of our mpecies are diectinctly broacer tasn tact
of the eactern form.

: i Ypper wevornian; u.per beds

of nrewans _imestone,

feterence: warren, «.% , lvz7.

sMugpram: .. 1 - kedic.ie view

Flge & = oricaial view
<

alpe - sutera. view


http://lamarotoaca.li
http://heferer.ce
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HORSFORDI UPPZR DEVONIAN BRACHIOPODA CAMAROTOECHIA

on other parts of the shell.

/. . The size varies from a quarter of an inch in length %
[ and five sixteenths in width, to nine sixteenths in : |
& o s & length and thirteen sixteenths of an inch in width, 1

"t Fwl |

according to age.
Geological Formation: Hamilton group, Western New Yorke

SAUACTORCHI) HORSPURDY (Wa11 1867) -

Tt v g, i
Figs 2. Ventral ) view of a lsrge, wall fermed
w ¥ige 3o Profile ) charscteristic specinen of
Fige Lo Cardinal )  srecies,
Fig. 5. Front )

Shell in full grown specimens
sub elliptical; rostral portlen
sometimes a little extended; front nearly
straight or broadly rounded; length to width
as shout five to six or seven. Young shells
ovodd subtrigonal.

Ventral valve moderatsly incurved, f1attened
and incurved in the frong; a slightly depressed
#inus, appearing ahout the middle of the length
which is flat in the bottom and curving abruptly

in frong; beak moderatsly axtended
uptly acute and usually hut little incurved.

Dorsal valve very gibhous in old shells sloping
y to the heak, depressed onvex ln youny
shells. Mesial elevation Adefined helow the middle
of the length.

Surface marked by fifteen to twentyfour well
defined angular plications of which four to six
OF seven marks the nesial sinus or fold, which
are deeply bifurcated in fronts On the sides
and towsrde the cardinal lntera)l margins of the
shell the plications are less sngulari
eonoentrically narked by fine undulat'ng strine
which are seen towards the front but rarely on
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CAMAROTORCHI A SHIMERI Warren (1927)
Warren, P. %, G.%C., Memoir 1b3, 1927

Gamaretosehis siineri Warren

Hﬁn‘x %ell of medium size, mubovate
(] ne; full frovn specimens gibbouws, the

brechial velve be much more convex than the

pedicle; greatert width about the mid-lengta

of the shell., Dimensione of an average speci-

Ian length 17 mm., width £0 mm.,, thicvnese
mm,

Pedicle valve moderately convex, the grest-
ort convexity being nesr the umbo. Laterul
area flattened., bea% emull, pointec, scute,
and but little incurved over thut oi tne brucn=-
1al valve. ®™nue shellow, rounded in the
bottom in yourg mpecimene but beocoming flut-
tened in more gibbous forue, commencing about
the mid-length of the ®hell, rapidly bLroadenirg
enteriorly and being produced upward in w
lingual exteneion 10 meet tae fold oI the
brachial valve.

Byaohial velve more convex than the
pedicle velve, the point o greatemrt convexity
urially enterior to the mid-length of the snell;
& tenderncy toward flattening evident tlong the
lateral margin, Fold commencing about the
middle of the shell and becoming quite pronouned
et the anterior margin,flat on top on strongly
oonvex forme, rounded and ratner poorly defined
on leme convex fomme,

DEVUNI AN BRaCAI0EODA
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CAMAROTORCHI &4

furface marked by from 40 to 60 rounded
to erubungular strise, from 12 to 16 ocecupy~-
ing the top and mide® of tne fold and the
bottom una midee of tne einue, ¢ being tane
ueual number on the flettened top of tne
fold on the more convex forus,

LgIk®: ihie i® gpparently the msame form
described, but not remeu, vy Shimer, from
the LavYe kinnewanvs cection. In some resgects
it reresblem mmull forme of ( ndlicai, but
tae etrise are much t00 fire and rumercus and
tie leterul margine sre not geniculate a® in
thet mpeciem, It more cloesly recemcles
G, Qgngfg;, out may be dietirguienec from
t1at ®pecie® oy tae finer and more numerous

etriae.

g“ and ﬁf“““‘ Upper lLevonien; upgperzost
edr O Minnewana limeetcore on Sulpaur Moun-

tain,
delererce: warren, k.S, 1lwi?7
viggren: &ive 1 - gecic.e view oI coety.e

#lge L o= orugaial vien (I co=tly,e
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Genus EATONIA
Hall 1857 n. gen.
In Hall and Clarke, Nat. Hist. of New York, Vole. VIII, pt. 2, p. 204.

"Concavo-convex shells with median fold and sinus, and
plicated or radiate-lineate exterior. Anterior margin deeply sinuate.
From the beak of the pedicle-valve diverge two lateral cardinal ridges
which limit a more or less distinct false area. On the interior the
teeth are adnascent to the lateral walls of the valve, all traces of
supporting lamellae being absent. Muséular area large, flabellate and
deeply excavated in the substance of the shell. Pedicle impression
broad, traversed medially by a longitudinal groove; diductors extending
for about one-half of the length of the shell, their outer margins
being elevated; they enclose a pair of small central adductor scars
whose posterior margins are raised into prominent myophores. The scars
are divided by a slight median septum which is continued posteriorly;
this séptum being often rendered very conspicuous by the growth of
the shell about the apophyses of the cardina2l process of the opposite
valve, and in extreme cases its development is such that it rises above,
and encloses the adductor scars, the latter being excavated in its
. substance.

In the brachial valve the dental sockets are long and narrow,
the cardinal process very large and composed of a stout, erect stem
resting upon a rather short median septum, and divided at its summit
into two long, divergent, tooth-like branches, whose upper faces extend
to the interior surface of the opposite valve; hence their greatest
elevation is at their anterior extremities, whence they slope toward te
beak of the valve, usually uniting before that point is reached. The
surface of attachment of each of these apophyses is medially grooved.
Below them,.and at the base of the central stem, arise the crura, which
are long, straight and slender, with expanded extremities. The muscular
"scars are clearly defined and consist of a pair of small posterior
adductors, and in front of them a larger pair whose surface is radially
striated, the entire area being elgonate-oval. Vascular impressions
are occasionally retained in the pedicle-valve.

Genotype: Atrypa medialis, Vanuxem. Lower Helderberg group.
(Delthyris shaly limestone).




Genus HYPOTHYRIDINA

Buckmen 1906 n. nom,
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Shimer and Shrock (1944), Index from N. America, p. 313.

file, ventral valve
"Subcuboidal in outline and globular in pro §
less deep than dorsal, and with long anterior tongue; costae low

and rounded, separated by narrow striae;

ventral interior with very

ghort dental plates and small muscular field; dorsal interior without

a median septum,”

Genotype: Atrypa cuboides Sowerby
Range: Middle and Upper Devonian.

CAMERCNI DEVONIAN BRAGA10PODa

HYPOTHYRIDIN. CAMERCNI warren (1944)

Warren, P, , Trane, Roy. %c.Can., 3rd “eriee,
Vol, &6, %ect'n 1V, 1944

dypothyriding osmeroni “arren

n;égm: Thiempecien im proveblylittle
more than a variant of : (dall).
It differe in that the pedicle valve i more

ventricore near the beavs than dall'm syecies,
the lingual extenerion of the minue ie not so
rolonfod upward, and the mrider oI the brach-
al valve are much more sloping toward tae
latersl margine. The number of coetse on the
tongue of the three mpecinene examired ie
®even, and the number on euch lateral elope ie
about fourteen., Ihe dimenrione o. tnree
®pecimenw are: lengtn 24 mm,, 21 mm. (incomyl-
ete), end 19 mm.; widta 26 mm., £6 mr., wvnd
21 mm; height 16 mm,, 16 mm,, &nd 15 mm.; wiata
of tongue 16 mm., 14 mm., and 1% mm. inere ie
8 varietion in the mize of the mpecinens, out
1ittle veriation in other features=,

W‘g: Uppermoet Middle Levonian,
lpecimens from the krerqu'ile aolomite,
'ﬂgl'llo Point, Greet ®lave LeYe und one from
i

Blagramt Fig. 1 - crechisl view of eyntype
Fig. £ - Frontel view of eynty.e

HYPOUMH YRI DINA


http://ir.com,,:-
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EMMONS = DEVONTIAN BR/CHTOPODA

HYPOTHYRIDINA EMMONSI Steinbrook.

Stainbreok, 1945, Geol. Soc. Amer.,
Mem. 1L, pe L2, pl. L, figs. 10-1l,

HYPOTHYRIDINA EMMONSI Stainbrook.

1+ Shell variable in size, trans-
versely subcuboidal to subelliptical in
profile; generally subpentagonal in outline;
very inequally biconvex; anterior margin
truncate. Grestest width of the shell at mid-
length or somewhat posterior to the mid- ength;
width greater than length; length and thicknecs
approximately equal.

Pedicle valve gentiy convex, slightly
elevated in the umbonal region, tending in scme
specimens to become flattened or zently concave
ne r the posterolateral margin. A broasd shallow
sinus of variable width extends upward s a sharp
quadrate lingual extension. Pedicle beak usually
in contect with the brachisl umbo; =area obscured.

HYPOTHTHIDINA

Br:chial valve moderztcly convex to gicbous;
fold subdued, sharply arched, with the surface
sloping abruptly from the borders of the feld te
the lateral margin. kxterior of hotn valves
marked by numerous well-defined rcunded plicsticns
which are separated by sharp narrew furrcws.

Remarks: (Bell, .951) Distributicn of Hypotryridins
Tn the Rocky Mounteins shows thet zge de
based on the genus sre nct reliscle. °
Mackenzie itiver district it occurs as low :zs the

base of the Stringocephalus zcne, and in tn:
is obviously not E-ﬁic-'{’.vt of the ~ase of the
Upper Devanian. It is zlsc report i ¢ Ferd

Flume trensitioral beds, from tn
and fram the Alexo member.

Diagrems: L. Ventral view.
2. Antericr view,
34 Latera. view.


http://br.se
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Genus LEICRHYNCHUS

Hall n. gene.

Hall (1860), Thirteenth Report on the State Cabinet, p. 75 {(Not in the
- Library of the University of British Columbia.

Hall (1868) Gmmmsgat. Hist. of N.Y., Pt. 6 Vol. L. Pt. I,
p. 355.

"The shells of this genus are ovate, circular or transverse,
with a median sinus and fold in the ventral and dorsal valves
respectively.

The surface is plicated by rounded bifurcating plications
which are always more conspicuous on the mesial fold and sinus, while
they often become obsolete on the lateral portion of the shell;
concentrically marked by strong lines of growth. Substancds of the
shell fibrous usually thin.

Valves articulating by teeth and sockets; the apex of the
ventral valve perforate at some period of its growth, the lower side
being completed by déltidial plates. On the interior of the ventral
valve two short diverging dental lamellae extend into and are joined
to the sides or bottom of the rostral cavity; muscular impression
occupies a narrow triangular or ovate-triangular space belcw the dental
lamellae. »

The dorsal valve has a well defined septum often reaching
below the middle of the valve and divided above, leaving a triangular
or spoon shaped demression. The hinge plates are narrow, strong
processes, with sockets embracing the teeth of the opposite valve."

Genotype: Orthis Quadriscostata.

Hall (1867) descripﬁion of Leiorhynchus Quadriscostata (Vanuxem).

MShell broadly ovate, somewhat gibbous and with distinct mesial
fold and sinus.

Ventral valve a little gibbous towards beak; sides nearly
flat with a wide mesial sinus.

Dorsal valve more gibbous than the opposite greatest convexity
in the middle of the valve; mesial fold prominent.

Surface of the mesial fold and sinus marked by three, four or
five rounded plications which bifurcate above. Sides of the valves.



964

obscurely marked by rounded plications which become obsolete towards
the margin, and sometimes this part of the shell is almost entirely
free from any markings whatever.

ATHABASCERSE UPPER DEVONIAN RR/CHIOPODA LETCREYNCHTZ.

Fice

LETOREYNCHUS ATHABASCENSE (Eindle 192k)
Kindle, E.M,, Pan. Am. Gecl. Vol. X.II.
LEIORHYNCHUS ATHABASCENSE (Eindle)

Descripticn: Resembles L. utahense Kindle
in its non plicated sides, but in *he propor- -
tions of its lengtk and breadth which are about
3:5 it differs conspicuously. It is ralnted to
- L. jefferscnense Zaynes but in the wedgelike
lateral margins of the chell and in the great
elavation of the darsal valve and very deep
sinus ghowe o differert she.l exprecsion. Three
to eight plicstions characterise the fold and
aginus which are boardered by the norn plicated
aides. The plications do not reach antirely tc _
the beaks. E

/ge and Localitys L. sthahescense in the upper
AT o the Tardt 1ineatons on the aorth side of
Folding mountain 1% miles south of Sulphur Springs
Steticn, Jasper Park, Alberta. This shell occurs

eburdantly in the Athabasce River sections.

Dinzm:

Fige 1o Doronl view
Figes 2. Antericr view
Fig. 3. Dorsal view.
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CaSCADENSE

LEIOM YNCAUS CASCADENSE Warren (1927)
Werren, k. %, G,%C, Memoir 1563, 1927

Leloxiynenus cascadenes “errven

W: ell large, ventricose, trunee
verms. ovete in outline. srechisl velve
much more strongly convex then the pedicle
velve, PFroportione of length to widtin vaerying
in different mpesi nene, mensione of en
average mpeoien: lengta £6 mm,, width 32 ma,,
width 32 mm,, thiovnes® 26 mm,

Fedicle valve moderstely convex, the point
of grestert convexity lua nnul; inourved,
end not extending beyond the ves“ of the
brechisl velve. ®inue Cug. rounded st the

DEVONI AN BRACAIPODA

LEICRIYNCAUS

pointed and incurved. Jold strong end well
defined, comnencing nesr the bea% and besom-
ing high end prominent enteriorly; top
rounded and besring from £ to & nerrow,
rounded plications in the centre. Latersl
sloye® rounding ebruptly to tae cerdinel mar-
gin® and more gently to tae latersl and
anterior nerginre. slicetion® on tae laetersl
flope® lerge, esbout & in number, snd in some
Curer nearly ooveclete.

Hx die form verie® cormidersciy in
menfion®, oul tae m0*t Casrscterietis
festure® are courtant, t @m0t clowely
rerebler Adsyne®, sut differe
from tast ®pecie® o ® Srester couvexity,
the rourded o, 0! tae (ol wid conceve ot-
tom of tue ®inu®, .ud tae lewer numier of
plicetion® on tae (0dd e ®izue, %me %peci-
DOLP Pu . gOPY *uull lorae o a

m (Meo¥ ), tut tie ®izu® oI Cur S, ecizene
LOVEr sllali® ®0 grest w a.dls relutive %0 tae
«idth Of ta mell, shd tae ;licuticre gre
never develo,ed ®0 siubdeitly s® 45 Nee'e
mell,

bottom, u-uouf st the bes¥ und repidly Pl.ll’.ﬂmulc Vp b VORISR UypeTTONL
widening enteriorly to sbout nalf the width eu® O nnewans lime*tine oL wa™ade Moune
:r uouuon m‘lot‘l‘ p:uuo: :gu;cx:n . tudn,
road extension to mee ¢ fold on
the brachisl velve. Lutersl rlope rather swbrupt H8fereneg: eerren, &%, lwil, ;
in the umbonal region and more gently convex
enteriorly, #licetions dn the minue restrioted SAMRIUE: Fiee 1 - anterior view
to the oentre, & in number, narrow and rounded; #lge & = cruonial view
l1ications on the latersl eloper remtricted to Fleo © = sedicle view of & muel
ares bﬂ“ﬂn, the msinuer, '71 mome cumer wider eyecimen.
:wu obrolete, fyom £ to & in number and much
der than the plicetion® ococupying the sinue,
Byeoniel vn-v:‘n:o“uly eﬂavn. the point
ne R = _
e o ‘o croras

REYNCHONELLA CASTAKEA (Meek 1868)

Trens. Chic. Acad. Sci. Vele 1.
pe 93. pl XIII, figs. 9a=c.

RHYNCHONELLA (Walcot) U.S.G.S. Mon.8.
188G, p. !é;, 5. 15, figs. 1la and Lhae

a_og;%_au Shell sub globose, ventricose on
e dor side and scmewhat flattened on the
ventral length and breadth sub equal or a little
longer than wide.

Ventral valve slightly convex on the umbc,
flattened or slightly convex on the sides with
a more or less well defined sinus which is first
seen about the centre of the valve. The sinus
hag from three to six depressed rounded plice=
tions and veries from the sub quadrate, 1 -
form extension with sub parallel siaes on
smaller shells where it is strongly incwrved,
to the shorter depression outlined the elevat-d,
actute, mergins of the lower part, oh is not
curved beneath even in large individuals. Beak
sbruptly incurved over thet of the opposite
valve.

Dorsal velve gibbous sloping somewhat abruptly
to the mergin of the opposite valve; the mesial
fold prominent in younger shells and marked with
three or four plications which extend to the upper

third of the valve. In older specimens fold
u.-o.uuu..u.mm"-'wu-’”u

valve, and the plications, six or eight, we ususlly
short and confined to the lower part.

Surfsce of the younger shells with chseure

- plications on the sides snd stronger depressed (rewnted

plications on the mesial fold and sinuse. Comeenterie
lines of growth merk the upper part of eseh valvee
The surface of the clder shells is smooth with the
exception of theplicatione on the mesisl fold snd
sinus and a few lines of growth.

Lockhsrt River, 3ritish /merice.
at. 3 long 126 We.
ti " s "pper Devonlan limesteone
° ue er Devonian of degt sicpe of
County peak Eureka distriet, levadas.

Disgrangs

Fige 1o Front view of snsll sub cuboidal specimen.
Fige 2. Lateral view of sub evrcidal specimens
Fige 3o Ventral view of »dult shell.

Fige lLe Vemtrsl and 1-teral view of sdult shelle
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GLABER

LEIORHYNCEUS GIABZR (Kindle 1924)
kindle, E.M. Panelm. Geole Vol. XLII.

CHUS GLABER (Kindle)

Descripticus Shell lsrge, with ;rominent
ﬁ'} by tworre-d rcurded plications
and sinus with & weal ei- e nlication on
anterior half., Fold sinus and plicstions

are absent on the posterior half of *‘he shell,
Sides of shell smooth. 4he paucity and poor
development of plicaticns distinguish thris
from other speciss of the genus.

Age and Localitys The tipes sre from the
upper prrf 3} 4 !ixe Eanff limestone on the
north side of “clding Mountain 134 miles
south east of S.1lphur S;rings Station,
Jasper Park, Alberta.

Dh‘l_'nr !

Fige 1. Ventral view
Fige 2. Dorsal view
Fige 3. Anterior view.
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WALCOTTI " UPPER UEVONIAN BRACHIOPODA Le I0nET.CHUS

ana § !p\tgouenao Hayues.
v in @ range N1 Variation 21 Lejoriye

H cotti occur individuale naving somes
[

@ anpearance ot ;gu. .
Measurements.-- Holotype, width <7 m=.,
length <3 mm., tnickness 16.0 mm.

3 ¢

um : Merriam 1640, 1, Dor-
eal view of holotyne, elightly reducea. <-4,
Anterjor views ol paratypes, sligntly reduced.

LEIOMHYNCHUS WALCOTTI

Leiorhyachue walcotti Merriam (1640) OJeol.
Soc. Aper. Special paper 45, p. bs,pl. 9,
tigs. 4=,

Mature shell, large and robust, inequivelvead,
convexity of doreal vilve greater than that of
ventral. Radial ribbing of told very heavy
in sowe individuale, ribe varying from two to
about eix, commonly three, sulcus deep at
commissure; ribbing of sulcus extremely vari-
able but usually heavy.

The large sise, ventricoeity of the dersal
valve, and great weight of radial ribbing omn
fold end sulcus of many variante are charactere
letic features of thie extremely vuriable gpecies.
Lelorhynchus walcotti includes individuale which
resemble formse from the Three For«e shale of
Montana; these include [sjorhynchie jeffergon-
enge Haynes, dieonenge gicbo Haynes,
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Genus PAURORHYNCHA

Cooper n. gen,
Cooper (1942) Wash, Acad. Sci. Jour. 32-33 Vol. 8, p. 231,

"Large, subtriangular, with unequally deep valves, the ventral
one slightly convex but the dorsal one very deep, uniplicate
multicostellate,

Ventral interior with much reduced dental plates and small
teeth, Muscular area small, elongate-oval., Foramsn minute, beak
closely pressed onto dorsal umbo., Deltidial plates vestigial.,
Dorsal interior with long medlian septum supporting a small Veshaped
chember to which the divided hinge-plate is attached. Socket plates
elevated, crural bases concave, often swollen,

Discussions Differs from Lelorhynchus in the presence of a deep
V-shaped chamber. From Plethorhyncha it differs in the slighter
development of the dorsal median septum, smaller ventral muscular
field and mode of thickening of hinge-plate.”

Genotypet Rhymchonella endlichi Meek,
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Genus PUGNAX
Hall n. gen.
Hall (1894) Nat. Hist. of New York, Vol. 8, Brachiopida II, p. 202.

"Shells with deep fold and sinus; elevated and often
accuminate on the anterior margin; more or less sharply plicated,
the plications usually being simple, those of the fold and sinus the
strongest, those of the lateral slopes often obscure or obsolete.
Pedicle valve shallow; brachial valve deep. Teeth supported by
vertical lamellae; hinge plate similar in structure to that of
Hypothyris; the median septum of the brachial valve is extremely
feint when present, but is usually undeveloped. Muscular impressions
not large but well defined and clearly subdivided. Vascular sinuses
sometimes retained on the pedicle valve, always obscure on the brachial
valve." '

Genotype: Conchyliolithus Ancmites.
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PUGNUS

Pugnpx Martin, 1illusirations aiter
Kinale 1809, 1, Frcnt protile view.

3, 3, 4, Doresl, front, ana ventral views
of an indaiviaual. S5, 6, Views o1 tne
largeat and most abunaantly plicated
shell obgserveda.

PUGNAX PUGNUS

Pugnpx Maruin, descriotion srter
Kinale (1509), U, 8, Geol. Survey Bull. No. 381,
p. &<, pl. VI, figs. 3-ba.

8neil transversely ovate and elevatea in
Proportione o1 length ana breadtn
are about & to 7, Ventral valve slightlly
concave in umbonal region, but nesrly tiat
on ejither glae or tne ginue. Bear 01 vent-
ral valve pointed ana incurved over beax ol
opposite vulve. Sinue vrosa, aeep in front,
bexine about i/4 tne aletance irom the beax
to the Iront anu Cends SRArply Upward &6 &
broad linguitorm extens:on into the opposite
valve. From two 10 Iour strong raaiating
plications senerally occupy tae ginus, ana
two roundeu plications are pregeént on each
side oI it. All ot taese ceccoxze oDsolete

UPFBR <& VONLIAN BRACHIOPCULA

PUGNAX

belore reacning the Deak. Plications in sinue
ariee in gome ghella inaependgently. In otpers
tne later plicptionse are tne result 0! Dilure
cation.

Dorssl valve greatly elevatea at iroat oI
tee 10ld, Irom which it slopés adruptly cowne
wara to tae lateral margins ana more gencly
IoTWard to the beax. Fola marzea by taree to
tive plicstione, wnich are sharply angular at
the 1ront but are rounced posterioriy. Thess
generally become obaclete about 1/3 or tae
aietence 1rom tne veax to the Iront. Taey
generally increase through biturcation. Ffraa
two to three rounaed plicationsa wnich are
developea only near the margin of tne anell
are pregent on each giae or the sinus. The
line o7 contaci peiween toe plicstions and
tneir intermsediete troughs 10TEs & &series of
very acute angles along the anteérior margin
of the valves. -

In gozt welil pregervea specimeng toe
surtece of betn valves is covered by iine
raaiating etriae, probadly ar. evanescent
craracter, as @triae not clear oo otzer
well pregervea specimens. HRsaiating strige
tena to show temporary and locsl aevelopment
which oecame tully aeveloped in suct Certon-
iterous foros as Eugggg TL!I**S&!BIL!- Some
ehelle snow inaistinct, lame oge, coacentric
striae,

The lsrges: individual observea, wkicn ap=
peéars 10 repregeént a gerontic snell, digsers
iroa the above discription in toe grester
numder and prominence o: the plicstione.
inere are 14 on eacn vslve, S5 ot ®mnhicn oceupy
sne told and ¢ tne giaus. Thne latergl plica~
tione are well aevelopea nearly to the beaxg.
lhie apecizen has a length 2f 40 mm. gnd g
breadta of 38 mm,
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Genus PUGNOIDES
Weller, n. gen.
Weller (1910), Bull. G.S.A. Vol. 21, p. 512.

"One of the rhynchonelloid shells which has been commonly
referred to by recent authors to the genus Pugnax is Rhynchonella
ottumwa (White).A series of cross sections of this species is reproduced
(Flate ) in which it is shown to possess all the essential characters
of Camarotoechia. If, however, it is legitimate to recognise such
genera as wilsonia and Leiorhynchus, genera possessing essentially the
same internal structure as Camarotoechia, and based primarily upon
external form mnd ornamentation of the shell , then R. ottumwa with
its external aspect of Pugnax must also be excluded from Camarotoechia
and there is no genus in which it can be placed, it becomes necessary to
establish a new one for its reception. This genus may be called
Pugnoides with P. ottumwa as genotype.!

Genotype: P. ottunwa.

kil DEVONIAN BR tCHIOPODA PUGNCILES

¢ 17 Occurrence: Heported by W
y Warren and Stelk (1950)
m. MQ_ @ 9 Tron the :Qtim %n_an sone in the Sesvertsil
e a 8resjou

. k?:f;fm k, below Fert crmam,
PUGHOIDES SOLGN Thomas and Stadnkrook Disgrams: 1. Ventral view.

— 2. Anterlor viow.

Fenton and Fenton, 192h, Mick, 3. Latersl view.

Univ. Mus. Geol. “ontrib. wvol. 1,
P 129, pl. 35, figs. 9-12.

PUGNOIDES SOLOH Thomas end Stainbrook

Duu'iF'unx Deminasions taken from two

) P! spocimens collected at Solon, Ia.j

le.gth 11.6 mu. and 12.8 mm.; width,

15 mm. and 17.L m.; thickness, il.7 mm.

and 13.2 mm. From these it will be seen

!Phn, in proportion, the species differs from
. calvini in greater width, lesser thickness,

more abrupt, flat bottomed sinus, smoother

umbmal egion, flatter, lower and more

flattoned fuld, and greater general ccmpact-

ness of prcportion.
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SUBACUMINATA

PUGNGIDES SUBACUMINATA Webster

Stainbrook, 1945, Geol. Soc. Amer.,
Mem. 1h, pv L3, pl. b, figs. 20-21.

PUGNOIDES SUBACUMINATA Webster.

Description:  Shell sunswhst variable;

in marginel ocutline; greatest
width adove the centre of the shell; con-
tracting quite rapidly to the front, uhere
it terminstes in three sherp angles, which
are produred by the gharply angular folds
on the front of the valves.

Dorsal valve strangly convex in the
center; furnished with thrcue
anyular sharp folds at the front, which
usually become obaclete befcre reaching the
center of the ghell; »sinus large, deep and
bro:dly rounded; margined in frant by from
tuc to three gharp, short folds; front and
cordinal margins sharply serrrte. Surfsce of
shell smooth; texture fibrous. In young
s;ecimens of this species folds ar elevationa
are nct present on any portion of the shell,

UEVONIAN BRACHICPODA FUGHL.IDBS

* and Occurrence: Noted by Stainbrook from
ormation (Heckberry Stn&
and from the Pardrix ot Rem Oap in the ky
Mountains.

Disgrams: 1. Anterior views of
= 2. two individuals.
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; MCYARLANET DEVONIAN AR£CH IOPCDA CRT:18

engles to the plane cf the valvesy for:men trie
engular, and abou: two=thirds as wide a8 nighe
Sraller or ventral valve convex in the lstersl md
umhonel rcgicns, the most gibbous part helng nesr
the beak, which is short =.d » littie incurved st
the pcinty provided with @ brosd rounded rmesiel
sinus, Which comwiences very shallow nemx the middle
of the valve, and widens snd deepeons rather rapidly
towerds the front mergin to which it imparts 2
brondly emerginate outline. Larger or dorsa) valve
extremely gibbous, particulsrly in the pegicn of ths
umbo, which, in esdult specimens, orojects ccnsilerce
hly beyond that of *he other, and is at sll ages
strongly ircurved. Surfase merked with fine rrdistin:
strige, some nine or ter of which may he counted ir
the sprce of Ul10 inch.

iy Y

Ireadth of an adult, 1.5C inches; lergtn fren
the most preominent part of the umbe nf the verntral
valve to the front, 460 Snches. Grertast ccavexity

Trang. ChicoAcads Sete Vele 1o 8f7;h;_-;:? valves, l.16 inches; length of hinge,

p. A8,

ORTHIS McFARLANEI Meek (1868)

Localityr Forty miles hclow Fort Gocd Hope on
Hackensie river, and on Lockhart river, lat. 37 dez.
15 min. Y., long. 126 deg. W., in the Dovonian
(Haurdlton grouge) 1 heva 3180 seen specimens which
I believe to ~olemg to this species fron the &
group beds of Iowa and [1linoise

CRTHIS MeFARLANEI “eek

Lescriptions Shell subcordste, resupinate,
very gibbous; length (in adult examples)
greater then the breadth; cardinel and
umbonal reglons very narrawy postero=

lateral mergins stroight, and rapidly
diverging forwerd to the widest part of ths
valves, which i# » little {n advance of thre
middle; bhinge line short, or scarcely eusling
half the ;reatest “resdt: cf the valvesj
esrdinal sreamoderste, nearly twice ss high

in the ventr valve as i~ the cther, strongl:r
arched in the dorsel valve, and sligntly in
the ventrai, where 't iz less than haif as
high as wije, /ad ronges nesriv st right

Disrgramss 1. Side view
2. fntercer view
3. berse. view
Ly -OStericr view
5. °
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Superfamily Atrypacea (Shrock and Twenhofel, p. 330).

"Atrypids are subquadrate spiriferoidsiwith a complex brach-
idiume The primary lamellae follow themargins of the shell, and
the spiralia are directed inward or toward the floor of the brachial

valve.

Range: Middle Ordovician to Upper Deveonian.

Genera Described: N Range:
I. Genus Atrypa Dalman Silurian to Devonian

Ii. Genus Grunewaldtia Tschernyschew

Reported occurrences of this superfamily in the literature reviewed in
Part I of the thesis.

I. Genus Atrypa Dalman. 24, 31, 32, 33, 35, 36.

L ]

A.

albertensis Warren, 30, 37, 38.

A,

andersonensis Warren. 30, 3L, 37.

A.
A.

4.

artica Warren. 30, 3L, 37.

aspera Schlotheim. 11.

bentonensis Stainbrook. 37.

A.
A.

borealis Warren. 37.

bremerensis Stainbrook. 37.

A.
A.
4.

clarkei Warren. 30, 37, 38.

cosmeta Crickmay. 39.

devoniana Webster. 30, 37, 38.

A.
A.
Al

gigantea Webster. 37, 38.

gregeri Rowley. 26.

hayriverensis Warren. 38.

A,

huckelberryensis Fenton and Fenton. 37.

A.

independensis Webster. 37

A.

misgouriensis Miller. 18, 20, 22, 31, 36.




I. Genus Atrypa Dalman (Continued) 107.

A. monté.nensis 37. -
A. owensis 37.

A. pechiensis Grabau. 37.

A. reticularis Linmn. 2, 8, 9, 11, 12, 13, 15, 16, 19,
20, 22, 2L, 25, 26, 35, 36.

s A. scutiformis Stainbrook. 37.

*A. spinosa. Hall. 8, 9, 10, 12, 19, 20, 22, 25, 26,

IT. Genus Grunewaldtia Tschernyschew. 35.
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Genus ATRYPA

Dalman, 1828 n. gen.
In Hall and Clarke, Nat. Hist. of New York, Vol. VIII, pt. 2, p. 163.

"Diagnosiss  Shells subcircular or longitudinally suboval
in outline. Uibbous, strongly inequivalve. Hinge-line short, straight;
cardinal extremities rounded. Beaks not prominent.

Pedicle~-valve the smaller; convex in the umbonal region, but
depressed and often deeply sinuate anteriorly. Beak small, usually
incurved in advanced growth-stages, concealing the foramen and deltidium.
The foramen is triangular in young shells, extending to the hinge~line,
but becoming gradually closed by the growth of deltidial plates, and at
maturity is circular and apical, encroaching slightly on the substance
of the valve. The plates of the deltidium are not coalesced along the
mediean sature. On the interior the umbonal cavity is short but very
broad. The teeth are large, widely separated and doubly grooved, first
by an oblique furrow at the base, into which is fitted a crenulated ridge
of the other valve, then by a short longitudinal derression on the summit;
the tooth is doubly curved and reflected, making the articulation of the
valves very firm. These teeth arise from the inner surface of the lateral
slopes of the valve, and are hence unsupported by lamellae. The muscular
impressions are sharply defined; the triangular pedicle-scar is followed
in front, by a median elongate double scar of the adductors, outside of
which are strong, radiately striate, flabellate diductors, which frequent-
ly extend beyond the middle of the valve.

Brachial valve convex or rotund in the middle, with a median
fold which is rarely developed except toward the antericr margin. Beak
incurved and concealed. No cardinal area. The hinge-plate is composed
of two diverging processes which may or may not meet at the apex. Each
of these processes is obliquely grooved, forming an inner and outer lobe.
The latter forms the upper portion of the socket wall which is curved
downward and unites with the lateral surface of the valve, forming a broad
dental socket which is traversed by an obligque cremulated ridge. The
inner lobes of the hinge-plate are short, their extremities free, bearing
the crura.

These crura are long snd narrow, diverge laterally and are
attached to the primary lamellae near their ante-lateral curvature. The
mode of attachment is peculiar, the crural lamellae bending upward and
then abruptly downward, greatly widening at the line of contact and
touching the spiral ribbon orilyat its ocuter mergin. The demarkation
between the crura and the ribbon of the coils is therefore very distinct.
The spirals have, in a general sense, their bases parallel to the inner
surface of the pedicle~valve and the apices directed toward the deepest
point of the opposite valve. Their axes are more or less convergent, so
that the apmroximate surfaces of the cones are flattened. The basal
. section of these cones is hemicordate, the anterior extremity being much
the narrower, but the upper volutions are more nearly elliptical. %he
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ribbon is broad, being conspicuously so on the anterior curves of the
first few volutions, each one extending considerably beyond the next
following. These anterior curves may be more or less distinctly fimbriated.
The loop is composed of two processes which are continuations of the
primary lamellae without angulation. These processes are situated
posteriorly, directed toward the center of the shell, and are, in effect,
the starting points of the spirals. They have the following structure:
the ribbon maintains its usuel width for a considerable distance within
the point of attachment to the crura, then narrows rather abruptly, the
processes ascending as they approach each other. Their terminations in
mature shells are broadened, thickened, erect and recurved at the tips,
having a clavate appearance. In immature growth-stages or undeveloped
adult conditions this thickening is absent, the axtremities of the
processes are in close apposition, or may form a continuous lamella.

The muscular impressions consist of four large adductor scars divided

by a low median ridge.

Ovarian pittings and vascular sinuses occur over the inner
surfaces of both valves. The latter consist of twomain trunks, sending
two branches posteriorly, and two longer, converging branches anteriorly.

External surface covered with radial plications crossed by
concentric growth-lines; at the crossing of the two series of lines the
external layers of the shell may be produced into broad lamellar
expansions or hollow spines.

Shell-substance fibrous, impunctate.

Genotypes Anomia reticularis, Linne. From the Clinton to Waverly
groups inclusivee. A
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Surfsce of hoth valves ornrrented hy cosrse poundsd
costae of which 8 or § reach the besk.. They incraass

in number by dbifurcation or iumplantation to fifteen '

ar eighteen slang ths margin. They cre crosssd by

numerous imhricating lamellae which in meture spscimens ¢
-y . may becons crowded at the froat margin and are thare is

little evidence thot the lamllae are produted into
spines an the crest of the costae.

ATRYPA_RIBERTENSIS (Warren 15L4) Remarkss This species is distinguished by its moderate
convexlty, the equal canvaexity of the two velves, its
Wurren, P.S. Trans. Royal Soce Cansda. erect beak in the fedicle valve (worn in msture '

Jra Series, Val. XXIVIII, Section IV. specimens) the sub circulsr form coorse costae and the
p- 118 absence of spines.
ATHYPA_ALBERTENSIS (Warren) Geological Horizen: Waterwsys Formation.
Description:  Shell small to medium sised, 3 Athabaske & He? A .
m;%wex puipapibiin ety Loeal ity abagka River at MeMurry, Alberta.
quedrate length and width about equal, Types: Swtypes Dv. B61-36h.

treatest width shout the midlength of the
ghell, may be slightly sinucus along the

front margin in old specimens. ani.mensiona Diagranss

of 3 specimens, length 20 mm. 18 )m. 17 mm.j .

vidth 21 mm. 19 mm. snd 18 mm.3 thickness Fig. 1. Pedicle valve.
10 oo 1 e 9 e Fig. 2. Side View.

Pedicle valve moderately convex throughout
with no tendency to flatten towards the margins,
but in some specimens may develop a broad, very
ghallow sinus near the front margin. Cardinal
shoulders rounded to sud angular; beak erect
and not curved over that of the opposite valve.
(The beak in 0ld specimens is usuaily worn
back and the foresmen is eccordingly large.)

Brachial valve moderately convex with
a tendency to flatten et the posterio lsteral
margins if the cardingl engles are not roumded.
Ko definite fold produced, beak small and sharply

incury ) e

Fig. 3. 9rachial valve.

b om =
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DEVORIANA

1 Atrypa devoniana ®ebster (Form A), orachial
view of a thick epecimen. (After Fenton and
fenton, 1935, pl.37, fig. 1)

4 A. devoniana Weoster (Form B), pedicle view
of a epecimen whoge lamellae are not preger-
ved. SAr;er Fenton ana Fenton, 1835, pl.3?,
f1g.38

3 A.devoniana ¥ebgter (Form C), brachial view.
TAlter Fenton ana Fenton, 1935, pl.37, f1g.7)

4-8 A. devonlana Webgter, brachial, eide, and
peachn views. (After Shizer ana Shrock, pl.
141, Figs. 16-18)

ATRYPA UEVOIIANA

Description: Like A. waterlooensis thie species
shows guch great variation that it may be con-
eiuerea by groups or ®torms". imlike that epe-
cieg ite forms aisfer go greatly that no general
uegcriotion seems advisable, though the charace
tere of ornamentation specified unaer fora A may
be regarded as typical. 3Specimens illustrating
forms are regarded as dypotypes of the species.

UPPER DEVONIAN BRACHIOPODA

ATRYPA

Form A (F1g. 1)

ghell mediuxn to largesy width as grest ae
length or, more typically, greater than length,
egpecially where lamellae are pregervea. Di-
mengions of two typical apecimeng without la-
mellae: 1length of both pedicle ana brachial
valves, 83,3, 24,6 mm.; width, 83.3, £5.3 am,.,
thicknegs, 15, 18.2 mm,

Pedicle valve quite convex in early stages,
lateral areas slope gently from central coavels-
ity to margins, ia some aspecizens, especially
thoge whose lamellae are preserved, a concavity
ie formea in the lateral regiona, einus appears
13 to 15 mm. trom the beak, broaa and shallow,
7.5 to 10 mm. wide in typical shells.

Brachial valve highly convex; lazellae, la-
terally, extend outward and recurve, fola in-
distinct except near anterior margin, cardi-
nal areas rounded, hinge line straight; beax
hidden by recurved beak of pedaicle valve: ine
distinct furrow on umbo.

Burtface markea oy plicatione thet increase
in number by both biturcation and implantation;
7 to @ in 5 mm. at 10 mm. from pedicle beax;
growth lines numerous, eapecially near anterior
margineg.
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GIGABTEA

1,4 atrypa gigantea Webster, brachisl
view oT & lgr‘p epécioen and pedicle
view of a smaller one. suter 8tainbroox,
1938, pl.30, figs S5, 13.

ATRYPA GIGABTEA Weboter
Atr igantea Webater, 1821, Am, Midlana
Bat., vo ,5. P. 15.- Penton ani Fenton, 1835,
Jour. Paleontology, vol. 13, p.d33.

@holl large, euwborbicular, lateral margins
broadly rounded, very unequally biceavex,
wider than long, broadest to the midlengtd,
hinge 1ine straight and less than the greateat
width, rounded at the 166. Dimensione of
two hypotypee: length, ., and 3Qumm.3 wiath,
3?.7.. ana 45.5mm.; thickness, 47.6mm., and

Pedicle valve gently concave, a little convex
in the unbonal region, whence the surface alopos
gently anteriorly and luterelly, ana then riseg
to the margins. Beak gdort, pointeu, {ncurveg,
piercea by a foramen at the apex. Greatly
thickened interiosrly. Muscle scare aeeply sungen.

Brachial valve longer anu more coavex tnan
pecicle, griutest convexity pasterisr to the

UPPLk DEVQNIAN BRACHIOPODA

" AIRYPA

midlength: higheet in the umdbonal regiong sure
tace .. oping gtn moaerate rapiaity to the iroav
sna lateral mergins, flatteped slightly near

the angles, incurved bepeuts tne beak. Umoonal
region prominent, projecting a little beyona the
hinge line.

Rsdiating costa¢ numerous, lees than mediua
eize, increasing Oy aivieion, anoout four or
five in five millimeters on the usbonal region
ot & large specimen. Qrowtn lines prominent,
more crowded and lamellose near the anterior
and lateral margine.

Thie species resembles Atrypa qtttiboeg“r
in ehape, but ie reauily sepcratea Oy 1te smal-
ler costae, wnich are gbout halt as lerge. It
lies aocove that form in much of the Cedar Valley
area. The form aescribea as A,

'Eteigggenggg
webgtery Fenton and Fenton i@ provacly the same.
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———INDEPRNUENCIS

0§§

A
R
mxfl\i\\\}\\; W

A. independencie Webster, pedicle and
bracbial. views.
3 A. inaependencie Webater, lateral view
(After ghimer and Shrock pl. 130, fig. 68)
4 A. inaependencis Webeter, lateral view
or ghell with lamellae restorea. (Atter
Featon and Yenton, 1835, p. 377, fig. l.A.)
Atrypa expansa Webgter, 16<1, am., Midland
Bat., vol. 7, p. 15.-~A. independencis
Wbster, Fenton ana Fenton, 135, Jour. Paléon-
tology,vol. 9., p.377.

Degcription: 8hells large; mature specimeng
subquadrate, usually wider than long even when
lacking the lamellar extenseions; young epe-
cimene longer than wide. Dimensione of one of
Ssbeter 's eyntypees, length of pedicle valve
37 mm., length of dbractial valve. 35 mm.}
mazioum width, 37.7 mm.; troickness at the
mialength 30.5.

UPPER UEVONIAN BRACHIOPOLA

ATnYPa

Pedicle valve convex umbonally; 1o young ape-
cizens, 10 to 45 am. long, equael 0 the prace-
hisl: postero=lateral areas llsttened on eitner
sige of the umbo. In the neanic stages extre-~
mitiea rounded, in ephebic and gerontic atages
apgular or subanguler; hinge line gtraignt or
nesrly 80 throughout; in neanic etage pedicle
beax prominent, extending beyond brachisl valve,
with very amall foramen, With growth, beak be-
copes incurved, finally bent closely over beak
of brachial valve, with foramen closed. Care
dinal ares small; 1in ephebic and gerontic serages,
like the foremen, it ies more or less hidaen by
the very convex bracnisl umbo. ADout <40 mm. from
the beak the ghallow, rather broad sinus arises;
lamfllae obecure it, giving pedicle vslve in
general a flat appearance. In a hypotype, a
elight concavity appears between growth lamellae
17 to 3¢ mn. froz the beak; at 44 mm., a lazella
extends outward until (in one place) it is 13.5 am,
beyond the margin or the brachial valve.

Brachial valve regularly convex umbonally,
recurved toward the extremitieg, flattoned lat-
erally; fold, a broad, rounded to subangular
elevation not clearly demarked from the general
convexity of the ghell.

Plicatione increase by bifurcations on the
oody of the pedicle valve, by bifurcation and
implantation on that of the brackisl. Plications
of valvesg or figurea syntype came in e¢ige at
comparable digtances from the beaks. Great var-
iations in sise of plicatione among the many
specimens at hand., On both velves, lamellae
extend outwards from gtructurese usually congi-
dered growthk lines; lamellae have the same type
of plication and apvearance as the body of the
shell except that "growth lines® are lacking.

On orachial valves the lamellse apparently were
more conservative than on pedicle valves, and

io most cages not well preeerved. Variation

in spacing and prominence of growth lamellae

are well ganown oy tne illustrationa; or bracs
bi;ltvalvea theee lemellae are commonly 5 to 7 mm.
apart.

i
i
!
i
1
|
|
i
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ATHYPA LI OVUHIEN®L® Miller (16954)

leird, WM.

. Journ. #sleon., Vol. 21, 1ueY

ASXzpp mireouriopmp Miller

Thell rmull, rubcircular to nesrly

e!nﬂer an outline. Mightly longer thun wide
with en average laergth of 1 mm, for five well
rergrved rpeod nen® runring from 11 to 14 om,
e average width ie 11,4 mm,, runring from 10

to 13 om,
The mholl

® are biconvex with only flizhtly

elevated umbo- on both valver., The greatamt

thicvrnerr i in the umbonsl on and svereger
6.4 um, The beav of the podicle valve ®ligatly
overhang® the ocardinel ares wiioch im very mmsll.

The rurface of both valvee is govered with
60=70 rediating mtristione which bifurcate to-
ward the anterior margin of the valve. Indietinot
growth linee concentric with the acterior edge are

alro present.
premert on tae

4 very indiminct meciul micue io
vertrsl vilve wita an oppoming

medial fold on the doresl vulve,

torm im very dietinct Irom

marve: dnie
rie Tirdle wkich 1P rourc at » € ar
atratigruyiic horizon, Iale rors hef etrictions

and ar indietinct rold ané pinuue wiereus .

%nan coaree corftue ard e distine
me rold and einue,

3 Upyer sevonisn. Limesione
efiereon fornstion, «ontsbe.

Flge 1 sna & - soTBUL View
&iie £ und ¢4 = Ventral view
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SCUTIFORMIS

JUPPER DEVONIAN BrACHIOPOLA ATRYPA

the surface elevatea and gently flattened along
the midline, eloping abruptly thence to the lat-
eral margins, a little flattened near the card-
inal engles. Beak small, elightly projecting,
and concealed by that of the pedicle valve,
Exverior of both valves marked by numerous,
f{ine radiating coatae, regular in aopearance, in-
creaging by intercalation and divigion, ana sepa-
rated by epaces of equal width. About five costae
occupy the space of three millimeters at the front
margin. Growth lines widely epaced in the posgtere
ior portion of the ghell, more numerous ana clo-
ser together anteriorly, and occasionaly &> 8troe

1-3 Aggﬁgg_ggggllggzgg Stainbrook, Pedicle, ngly lamellose es to interrunt the continuity or
brachial, and anterior viewg of the holo- the costae.
type. (after Stainbrook, 1838, pl.31, figs. Reaembles Atrypa independensis in shape and
16, 19, 40.) appearance but averages emaller ana has finer co=-
stae. A. iandependengie averages about three cos=-
Description: #hell above medium size, sube- tae in e space ol three millimeters at the an-
qually biconvex; with nearly gtraight post- terior margin.

erior marging, abruptly rounded angles anad
broadly curved anterolateral margine, wider

than long, broacest posterior to the midlength,
strongly sinuous along the front margin. Dimen-
eions of the holotype. length, 38.3 mm., width,
49.9 mm., thickness, 15.9 mam.

Pedicle valve atrongly arched from beak to
front along the midline, gently arched trang-
vergely at the midlength; a little elevated in
the umbonal region, depressed on either side of
it and flattened toward the cardinal angles. A
broad shallow sinus, gently concave at the bot-
tom and indietincily defined at the gides, ori-
ginates at the midlength and, widening and deep-
ening toward the front, forms there a broadly
rounded linguasl extension. Beax gmall, pointed ,
incurving over the opposite beak and pierced at
the apex by a emall circular forezen.

bBrachial valve xzoderately arched along the
hingeline, with the curvature greateet in the
uzbonal region, strongly arched trangversely;
the surface elevated and gently fla:tenea along
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Genus GRUENEWALDTTIA

Tschernyschew 1885, n. gen.
In Hall and Clarke, Nat. Hist. of New York, Vol. VIII, pt. 2, p. 175

"This name has been proposed for the species Terebratula
latilinguis, Schnur, originally described from the middle Devonian
a% Gerolstein. This species was considered by Kayser as a variety
of Atrypa reticularis. The Russian specimens have the pedicle-valve
very convex, the relative convexity of the valve in A. reticularis
being reversed in this species. From the description and figures given
by Tschernyschew, the spiral cones have their bases lying against
the lateral slopes of the pedicle-valve, and thus the outer face of
the cones is parallel to, and just within the surface of the brachial
valve. It is such a modification of the brachial apparatus as must
necessarily ensue from the variation in the contour of the shell.

The character of the loop has not been determined.?

Genotype: Terebratula Ja tilinguis
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Superfamily Spiriferacea (Shrock and Twenhofel, p. 330).

"Spiriferids, or spirifers as they zre most commonly called,
are typically transverse shells having calcareous spiralia of the
spiriferoid type. The interareas are commonly well developed,
and the delthyrium is modified by a deltidium or by deltidial
plates. The shell may be smooth, costellate or costate, and in
many genera it is also plicate and sulcate.

Range: Ordovician to Triassic.

Genera Described: Range:
I. Genus Ambocoelia Hall Devonian to Mississippian

II. Genus 4mbothyris George
III. Genus Athyris McCoy Middle Devonian to Mississippian
IV. Genus Choristites Fischer ‘
V. Genus Crurithyris George
VI. Genus Cyrtia Dalman Middle Silurian
VII. Genus Cyrtina Davidson

VIII. Genus Cyrtiopsis :Grabau

IX. Genus Cyrtospirifer Nalivkin Upper Devonian

X. Genus Fleuthsrokomma Crickmay

XI. Genus Elytha Fredericks Devonian

XII. Genus Martinia

XIII. Cenus Martiopsis Waagen Middle Devonian
XIV. Gemus Meristella Hall Upper Silurian to Middle
Devonian

XV. Germus Platyrachella Fenton and Fenton

XVI. Genus Reticularia
XVII. Genus Spirifer

XVIII. Genus Tenticospirifer Tien

XIX. Genus Tylothyris North
XX, Genus Warrenella Crickmay.
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Reported occurrences of this superfamily in literature reviewed in
Part T of this thesis.

I. Genus Ambocoelia Hall . 9, 24.

* A. meristoides. 37.

IT. Genus Ambothyris George
A. halli Branson. 37.
ITI. Genus Athyris McCoy

* A. angelica Hall. 2, 9, 18, 19, 20, 21, 22, 26, 29,
- 31, 3L.

* A. angelicoides Merriam. 32, 36.

A. brandonensis Stainbrook. 37.

A. buffaloensis Stginbrook. 34.

A. fultonensis Swa low. 22.

A. parvula Whiteaves. 2, 36.
A. vittata Stainbrook. 34, 37.
IV. Genus Choristites Fischer

C. protistus Crickmay. 39.

C. glennfoxi Crickmay. 39.

V. Genus Crurithyris George
C. youngstownensis Crickmay. 39.

VI. Genus Cyrtia
C. cyrtiniformis Hall and Whitfield. L.

C. rockymontana Warren. 20, 22.

C. stanleyensis Shimer. 36.

VII. Genus Cyrtina Davidson. 8, 11, 12, 21, 36, 37.

* C. billingsi Meek. 1, 19, 26, 30, 37.

*c. glabra Kindle. 7, 37.

C. hamiltonensis Hall. 2, 8, 26, 33, 3L.
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VII. Genus Cyrtina Davidson (Continued)

C. heteroclita Davidson. 37.

® C. inulata Hall (?) 38.
- & C. panda Meek. l; 3, L.

————————

* C. rockymountana Warren. 33, 35, 38.

C. triquetra Hall. 37.

VIII. Genus Cyrtiopsis Grabau

C. nehannieniensis Crickmay. = 39.
C. minetes Criclkmay. 39.

C. hiraethlynae Crickmay. 39.

C. normandvillana Crickmay. 39.

C. prepta Crickmay. 39.
IX. Genus Cyrtospirifer Nalivkin. 35.

C. alexandrae Crickmay. 39.

C. animasensis Girty. 32.

C. charitopes Crickmay. 39.

C. glaucus Crickmay. 39.

C. kennecotti. Meek. 1, 30.

C. plicatus Stainbrook. 37.
C. portae Merriam. 32.

C. thalattodoxa Crickmay. 39.

.C. whitneyi Hall. 30, 31, 33, 37, 38.

X. Genus Eleutherokomma Crickmay

* E. beardi Crickmay. 37.

* E. hamiltoni Crickmay. 37.

E ]

E. killeri Crickmay. 37.

- * B. leducensis Crickmay. 37.
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X. Genus Eleutherokcmma Crickmay (Continued)

E.

'Eo

raymondi Haynes. 37.

reidfordi.Crickmay. 37.

XI. Genus Elzgha Fredricks -

E.

E.

compacta Meek. 1, 15, 37.

Mundifera® Roemer. 37.

XII. Genus Martinia 9, 21, 29, 31, 35, 36.

= M

frapklini Meek. 1, 30, 37.

* M.

» M.

M.

kirki Merriam. 3L, 37.

maia Billings. 24.

nevadensis Walcott. 33.

M.

occidentalis Merriam. 3, 3k.

M.

richardsoni Meek. 1, 8, 24, 3L, 37.

* M.

sublineata Meek. 1, 8,.30, 34, 37.

XIIT. Genus Martinopsis Waagen

M.

sublineata Meek. 33.

XIV. Genus Meristella Hall. 32.

XV. Genus Platyrachella Fenton and Fenton. 36.

D

P

cyrtinaformis Hall and Whitfield. 21, 37.

XVI. Genus Reticularia

(P. fimbriata Meek. 13, 24, - Elytha Pimbriata)
XVII. Genus Spirifer 8, 21, 24, 29, 3L, 35, 36, 37.
*3. allani Warren. 30, 37.

Se

animanensis Girty. 6, 18, 19, 21, 29, 36.

*Se

arggntarus

( s

compactus see Elytha compactas)

.S-

disgunctus Sowerby. 2, 5, 9, 10, 12, 1k, 25, 29, 37.
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XVII. Genus Spirifer (Continued)

-S.davisi Williams. 1l

b S. engelmani. 28 .

S. euryteines Owen. 3L, 37.

S. eudonus Crickmay. 39.

S. gallatiensis Haynes. 18.

* S. glabra Whiteaves. 2.

S. fimbriata Meek. 2L.

S. hungerfordi Hall. 36.

( S. inutilds Hall see Tylothyris inutilis)

S. jasperensis Warren. 22, 28, 33, 36; 38.

S. macronatus Conrad. 33.

( S. meristoides see Anbocoelia meristoides )

* S. notebilis Kindle. 6.

* S. richardonsi. Whiteaves.. 2.

S._raymondi Haynes. 16, 28, 33, 36.
S. subattenuata Hall. 2,

S. crstes Hall and Whitfield. 32.

S. parryanus Hall. 29.

S. pinyonensis Warren. 28.

S._strigosus Meek. 37, 38.

S. tullia Hall. 2, 13, 1k, 26.
S. whitneyi Hall. 9, 10, 18, 19, 20, 21, 22, 27, 29, 36.

S. zantedeshii Crickmay. 39.

XVIII. Genus Tenticospirifer Tien. 35.
| * T, ¢yrtinaformis. 32.
T. keleticus Crickmay. 39.




XIX. Genus Tylothyris North. 33.
' T. inutilis Hall. 2, 37.
XX. Genus Warrenella Crickmay 4],
* W. adodecta Crickmay 43,

* W. eclectea Crickmay. 41,

122,
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Genus A@BOCGBLIA
Hall 1860,.n;-gal.
In Hall and Clarke, Nat. Hist. of New York, Vol. NIII, pt. 2, p. 5hL.

"Diagnosiss  Shells small, concavo~, Or plano-convex.
Marginal outline nearly semicircular. Hinge-line long and straight, its
length nearly or quite equaling the greatest tr aasverse diameter of the
shell.

Pedicle-valve greatly elevated; umbo arched and incurved; with
a narrow median groove which becomes fainter or disappears towards the
anterior margin. Cardinal area well defined and arched; divided
medially by an open delthyrium, whose lateral margins bear inccmplete
deltidial plates. Teeth priminent, erect, strongly recurved at the tips;
not supported by dental plates. Muscular area quite restricted, consisting
of narrow, elongate diductors, enclosing an almost linear adductor. The
entire area is sometimes divided by a faint median ridge. The interior
surface about the muscular area is strongly pitted.

Brachial valve convex at the beak, becoming depressed over the
pallial region and reflexed near the margin. Cardinal area comparatively
broad and standing at nearly right angles to the area of the opposite
valve. Delthyrium open, the deltidial covering attaining the same degree
of development as in the pedicle-valve. Cardinal process narrow and much
elongated, resting on the bottom of the valve except at its posteriar
extremity which is simply bifurcated. Crural plates erect, parallel;
taking their origin in the deltidial plates and extending about one-
fourth the distance across the valve. The spirals are attached by long
crura, the ribbon making a few volutions only, thus forming loose coils
directed laterally. The loop has apparently the same incipient céndition
of development as in Spirifer Acrording to (Ehlert, the spiral ribbon
bears spinules on its outer margins. Muscular impressions anterior and
composed of four well defined adductor scars.

Surface smooth or with fine concentric striae crossed by
indistinct radiating lines; rarely spinous. Shell substamce fibrous,
impunctate. ?

Genotype: Crthis umbonata, Conrad. Hamilton group.
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SPIRIVER (MARTINIA} MERISTOINES 'ieek (1869)

Trans. Chicedcsd. Svi. Vol. 1,
18679, p. 106,

SPIRIPER (MAAT[N1A) MRISTOIDES Heek

Shall enrying fros longitudinally sudoval
to suborbicular, hein; scretimes longer than
wide, end in other examples alightly wider thsn
lowg, ganeral.y rother ventricase in adult speci-
mens; hinge line very short and passing so
gradually into the regularly rounded lateral
mnrglis as scereely to spposr sireight st all;
frunt narrowly, ar more or less regularly rounded.
Dorsal valve canvex, but less so than the other,

UPPR DEVAIAN BRACHIAPUDA

AMBOCQEL IA
Martinis
Spirifer
without a trace of s mesial fold, though the immediste
nergin ot the middis of the frant is very slightly
roised to give room far an chseure projecticn of that
of the nsrrow and curved. Ventral valve gibbous,
sametimns rether strongly so, without s mssisl sinus;
besk prominemt, incurved, in ventricoss specimens
sttwtizss almost folded doun upen the other so as to
clove end hide the forawen; ares very sawrll and cbscure,
often ne-rly coseclete; foramen trisnguler, rrther higher
than wids, md oot closed by a pssudo-deltidium. Surfece
marked by fine, rother ohscur. cencentric strise, with
& few vether ostron ' concentric rid-es of growth, usually
passing over the miidle of the ventral volve, and between
thot and the frant. Internsl c:st showiag ilstinct
radisting carkings. Internsl s 3 rether lerge, and
canajsting (in ¢ small spocimen) of sbout six turns.
Socket plates of dursal valve thin, preminent, spproxi-
mate, snd but slightly diverging forwerd.

Length of s meture lrﬂ-n, 0s73 ineh; breedth,
0,65 inod3 convexity, O.u7 inch.

Anderson end Lockhert rivers, lat. 67 deg.
mine No, longe 126 dag. W.

m:zmt

ie Dorsa: view
2. Ventr:1 vicw
3. Side view

L. fntericr view
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Genus ATHYRIS
McCoy 1844, n. gen.
In Hall and Clarke, Nat. Hist. of New York, Vol. VIII, pt. 2, p. 83

"Diagnosis: Shells subequally biconvéxj outline transversely
elliptical, subcircular or elongate-subovate; surface medially sinuate.

In the pedicle=valve the bezk is inconspicuous and incurved,
usually concealing the foramen and deltidial plates; frequently, however,
the former is exposed. Cardinal slopes not well defined in the typical
group. The convexity of the valve is greatest in the umbonal region, the
surface sloping evenly to the sides, and becoming depressed on the median
line into a sinus, which is most conspicuous on the anterior margin.

Beak of the brachial valve not prominent; a median fold corresponds in
strength to the sinus of the opposite valve.

In the interior of the pedicle-valve the deltidial plates are
usnally absent; the teeth are prominent, recurved at the tips, and
supported by stout dental lamellae, which are not produced anteriorly about
the muscular area. Between them lies a deep, transversely striated pedicle-
cavity, and in front of this an ovate muscular scar extending about one-half
the length of the valve and divided into flabellate diductors (which are
frequently very indistinet) and narrow, cordate adductors. The pallial
region is covered with ovarian pittings and branching sinuses.

In the brachial valve the dental sockets are broad and deep.
The hinge-plate varies considerably in form; in the typical division of
the genus it is subtriangular in outline, and supported by stout crural
plates. The median portion is flat or concave, the lateral margins
thickened and elevateds At the apex of the plate and just within the beak
of the valve is a circular perforation (visceral foramen), which is
continued beneath the plate into the cavity of the valve. The anterior
margin of the plate is straight or slightly concave, occasionally trilobate,
and the crura are attached at the extremities of the lateral ridges.
Sometimes the outline of the hinge-plate is rendered subquddrate by the
development of two post-lateral expansions. '

The brachidium consists of spiral cones lying base to base,
with their apices directed laterally. The form of these cones varies with
that of the internal cavity, but as a rulé they are much compressed
vertically, the posterior curvature being short and convex, while the
anterior curve is long and sometimes depressed. The crura originate from
the hinge-plate at a large angle, are long and convergent; the primary
lamellae arising from their extremities, make an angular curve at their
origin, thence, in the tpypical species, curving deeply upward and backward,
to form the first volution. The spirals are connected by a loop, which
takes its origin on the first half of theprimary lamellae, the two lateral
lamellae converging, and uniting at about half the distance across the
base of the cones, 1o form & broad saddle with a convex upper surface; the
anterior extremity of this saddle may be simple or divided; its posterior
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portion is narrowed, inclined downward or toward the beak of the brachial
valve for a short distance, thence it rises ebruptly toward the umbo of the
pedicle-valve, and bifurcates near the extremities of the crura, each branch
following the curvature of the primary lamellae and continuing for only a
part of the distance between the ends of the crura and the origin of the
loop. These accessory lamellae vary somewhat in form, are narrower than the
ribbon of the coil, and lie between the primary, and the first band of the
secondary lamellae.

The muscular area consists of a long, ovate scar, which is
divided into a subquadrate posterior pair, and a subcordate anterior pair
of adductor impressions. These are separated longitudinally by a very faint
median ridge. On casts of the interior the filling of the visceral faramen
in the hinge-plate frequently shows a cross-striation like that of the
pedicle-cavity of the opposite valve, and also indicates that the median
ridge is continued throughout the extent of this passage.

The surface of the valves is variously ornamented; in the ty~
pical group, at each concentric growth-line, there is a broad lamellar
expansion; in some cases this expansion is striated longitudinally, or it
may be divided into flat spines, which merge into the lamella at their
bases; again the spines may be long and tubular, but connected by the
lzminar expansions. The surface frequently appears to be smooth, ar
covered only with concentric striae, and in one of the largest sub-
divisions of the genus (Seminula) this is a normal condition, while in
other divisions it is often altogether casual.

Shell-substance fibrous, impunctate.

Genotype:  Terebratula concentrica, von Buch. Middle Devonian.
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NIGE.ICA i UPPTR EVCUIAY AR'CHIORODA

@ D

ATUYRIS AVGELICA (Hall 1861)

Hall ani Clarke 1893, Pz1. ',Y. State,
pte 2, pe 90, pl. U5, Pigs. 26<30,

ATHYRIS AUGELICA

Mrl*:lom Snall 1325 nne wide, subpenta-ena)

n outline; sileus deep, fold ;wominent on anterior
Lalf of valve. Surface mirked by regul:ir fine
concentric lamsllae.

Localit Horlsons  Upper Devonlan of the
» an reglon ard levadae

ANGELICOILES UPPEn UEVONIAN BHACHIOPODA

»H @

1 <

A‘%!ﬂ! .n%qxcoguu Merriam 1940, 1-0 ant-
erior, ventral and dorsal views 0! psratypes,
slightly reduced.

ATHYRIS ANGELICOILES

Mﬁ-‘m‘- Merriam(1940) Geol. Soc.
Amer., 8pec. p.é5, p. o4, pl. 10, figs. 1,3,4.

Description.-~ Aversge shell size smull;var-
ying from transverse to narrow; biconvex, with
convexity of doreal and ventral valve about
equal; sulcus and doresal fold well developed;
commissure parasulcate; radial ornamentation
absent; concentric incremental lines numerous
and closely spaced.

thyrie angelicoides aiitfers from the New
Yor« A. nﬁo!?ci Tn Ite generally smaller size,
greater ventficoeity of many individualse, and

frequently more profound development of the
lateral wsulcation on either side of the dorsal
fold.

Weasurements.-- Holotype, width 14.4 ma.,
length 14.8 mm., thickness 10.7 am.

Occurrence.-- Upper Devile Gate tormation,
Cyrtoepirifer zone: in association with Cyrto-

©r _portae, hizophor simpsoni, an

gor nchus walcotti.

YIS

ATHYRIS
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Genus CYRTINA
Davidson, n. gen.

Davidson (1858), Monograph of British Carboniferous Brachiopoda, Pt. V,
Pe 66.

Sub Genus Cyrtia Ddalman (1827) and Cyrtina Davidson (1858).

"In the eighty third page of my generd introduction, doubts
were expressed as to the value of Dalman's Cyrtia and his diagnosis is
there stated to be unsatisfactory and equally applicable to several
species of Spirifer. In fact the genus appears to have been created
simply to receive those few species of Spirifer which possess a
circular foreamen in the deltidium of the larger valve, for the authar
did not furnish any information regardingthe internal arrangements of
his two named types C. exporrecta and C. trapezoidalis. Subsequently
to 1827 several other species were added (by different authors) to the
genus Cyrtia and amongst these are some whose shell structure has been
stated to be punctate, while that of Dalman's type is unpunctate, as
in Spirifer proper, and although it has always appeared to me probable
that a difference in shell structure would be accompanied by some
important interior modification, it was not until very lately that I
was enabled to discover some of the characters of the following species.
C. exporrecta, Ce. trapezoidalis, C. Murchisoniana, C. cuspidata,

C. heteroclyta, C. Demarlii and C. septosa.

The results show that in the first four, which belong to
Dalman's genus, the internal characters are similar, but different from
the last three, which cannot be properly retazined under the same generic
denomination, for it is evident that considerable dissimilarities in
the arrangements of the plates of the ventrd valve must have carried
along with them some important difference in the soft part of the animal,
and I therefore propose at leezst provisionally to distinguish the little
groups of spiriform shells of which C. heteroclyta,C. Demarlii and
C. septosa are examples under the generic or sub generic apellation of
Cyrtina, and to leave that of Cyrtia to those which agree with Dalman's
C. exporrecta, C. trapezoidalis and C. Murchisoniana, etc.; but it is
necessary to observe that the last named genus is of itself of such
little value that it will remain a question of further discussion
whether it should be retzined or added to the synonyms of Sowerby's
Spirifer.

In Cyrtia a short hinge tooth is situated on either side of
the base of the fissure supported by vertically shelly plates which
diverge and extend from the extremity of the beak forming the fissure
walls and occupying about one third of the length of the bottom of the
valve. There exists in Cyrtia no median plate or septum, the arch-like
deltidium which covers the entire fissure is generally, but not always,
perforated by a circular foreamen. In the smaller valve the spiral
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appendages and their mode of attachment is exactly similar to what we
find in Spirifer and with which the plates in the ventral valve also
very closely agree. Therefore Cyrtia (Dalman) presents no other feature
by which it can be separated from Spirifer proper, than that of its
deltidium and foreamen, which are characters of hardly sufficient
importance to warrant the creation of a separate genus.

In Cyrtina the diverging plates already described do not exist,
but we find in the interior of the ventral valve (of C. heteroclyta and
C. septosa) two contiguous vertical septa which coalesce into one median
piate which extends from the extremity of the beak to within a short
distance of the frontal margin and then diverges to form the dentel plates
in a very similar mamner to what we perceive in Pentamerus.

The fissure is covered by an arched shaped deltidium; but in
C. Demarlii Mr. Bouchard has remarked that the median septum is continued
as the under surface of the deltidium, and the dental plates are fixed
to the sides instead of the upper edge as in C. heteroclyta and C. septosa.
The arrangements in the smaller or more important valve are still umknown
notwithstanding many efforts I have made to pry into their interior; and
it is certain that no vestage of spiral coils have hitherto been noticed
by an author. .Therefore, although we possess no proof that these three
species of Cyrtina were possessed of spirals, and consequently true
Spiriferidae, it will be necessary to pause before admitting the shells
in question into the Genus Pentamerus."

Genotypes:  C.- heteroclyta
C. Demarlii
C. septosa - -« 7 7, .. T-T.
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CYKTINA BILLTNGST Meek (1868)

Transe Chic. Acad. Scie Vol.le

Pe 974
CYRTINA BILLDGS L ileek
Lescriptiont Shell of medium sisey hinge line

less than the greatest bresth, and obtusely
angular, or socnewhat rounded at the extremities.
Ventral valve prominent at the wwbo, from which
it slopes abruptly, with a moderately convex
outliie, to the antericr and lateral margins;
provided with a brosd, very shallow, undefined
mesial sinus in front; beak obtusely anguler
and a little curved backwards; area triangular,
somewhat longer on the hinge line than on either
of angular lstersl margins, slightly arched and
inclined backwards over the hinge, and showing
mere or less distinct transverse mari's of growth;
foramen very narrow, or less than helf 25 wide as

)

CYRTINA GLARRA Kindle

Kindle (1919) Geol. Surv. Canada,
Mus. Bull. 29, pl. 1, figs. 1-3.

CYKTINA GLABRA Kindle.

Description: Shell small with subpyramidal
pedicle valve. Sides of ventral valve
sloping rogularly to the margin with a

broad shallow sinus not reaching quite to
the beak. Brachial valve convex in the
umbona! and median portion and slightly
convex near the anterior and lateral margins.
Fold on pedicle valve showing only at front
margin of shell. Cardinal area transversely
striated and inclined forward. Deltidial
plote not observed. Deltidial opening
extending to the apex.

The perfectly smooth surface of this
shell distinguishes it 'rom other species

of Cyrtina.

DEVO!NIAN RRAGHIOAODA

DEVONIAN BRACHIOFODA

CYRTING

high, closed below the middle by » moderately ¢

deltidiun which (in the specimen examined), is Cnpl,y
emarginated above by a large oval aperture with

beveled margins. Uorsal valve wider then long,
truncato=gube.liptical, much compressed or nesrly flat,
or a little concavey front very slizhtly reised by the
shallow sinus of the opposite velve. Surfsce ornacented
by ahout forty rounded and frintly defined rrdisting
costae on each valve, ten or eleven of whioh cccupy the
very she.low mesial sinus of the dorssl velve, and

about the same numher the correspending clight promirence
of the ventral valve. These costae scratimes bifurcste,
or inecresse by theintercalation of others, whieh die cut
before resching the hesks, particulsrly on the miidle
portions of the valves. ‘.un treces of very fine
orowded concentric striss, md » few etrenger lines of
urowth merk the valves in the opposite direst onj while,
with & good magnifier, minute gremules "ay be seen on
ell parts of the surfsce. umfolirted surfeces alsc
show, under & magnifier, the minutely punetste structure
characteristic of the genus.

Length from the front to the hinge, Uel' inchy de.
from front to point of besk of nutn{ valve, CofC ineh;
bruadih, 0460 inch. length of hinge, C.S( ineny
corvexity of the two valves, 0.3} inch, shot foure
fifths of which is cccupied hy the ventrrl valve alone.

Locality:s Clear Weter river, s tributsry of Athabasce
river. Devonian of the age of the Hamilton yroup.

Diagrams: 1. ide view
. Ventra. view
3o .osteriocr vi.w
Le Lorss view.

CYRTINA

Horison and Locality:s Simpson shale, bank of
Mackensie River 5 miles above Rabbitskin Hiver,
deWeTe

Diagrams: 1. Dorsal view.

2. Posterior view.
3. Ventral view.
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DIULTA DEVQNIAN BRACHIOODA
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CYRTINA INULATA Stainbrook

Ststubrook, 1545, Geol. Soc. Aner.,
Mem. b, p. 59, pl. 6, figs. 26-29.

CYNTINA INULATA Stainbrook

T ohaie, squadrate 1 il i entn

pe, ate in outline with
rounded antero-lateral margins; having
gruatest width generally alang the hinge-
line or alightly snterior in scme specizens,
angles usually extended, snd anterior
comissure strangly wmiplicate.

Pedicle valve strangly convez, sub~-
pyranidal in shape, highest in the umbanal
rogion almost directly posterior to the
beaks. Slopes slightly curved from back
Lo frant md from sulcus to sngles.

Cardinal arca flst for the greater part,
highl,”md slightly to considerably curved near
the benk.

Brachial nearly flat, gently convex centrally.
Fold strang, originating at the beak, elevsted
above remainder of valve, highest at fremt,
gently convex or flattened alang summit,
bordared cn each side by a deep furrow; some
spocinens show a slight medial depression at the
front or postericrly. Interior unknown.

Magrams: l. Ventral view.
2. Dorsal view.
3. Anterior view.
L. Posterior view.

PANDA DEVONIAN BRACKICAUDA

CYRTINA PANDA Moek (1868)

Trans. Chic. Acnd. Sei. Vol. 1.
pe 100,

CYRTINA PANDA Meek

Descriptions Shell pvramidal, wider than long;
hinge line less than the greatest breadth of ths
valves in sdult exsmpless lsteral extremities
obtusely angulsr or scmewhst rounded. Dorsal
valve trmuncato-sudbelliptie, nearly flat, or but
little cavex; beak not prominent; mesial fold
rounded, ne~rly flst, excedting at the fromt,
where it is g little raised, occyping distinctly
more than ane=third of the entire breadth of the
valve at the anterior rargin, but narrcwing very
abruptly to the benk. Ventral valve very convex;
sides slopiny adrustly from the beak to the frent

CYRTIKA

and leteral marging beak high, not incurved hut
sometimes tuisted to one side; erea large, well-
defined, trisngulsr, nerrly flot, or slightly
arched, end finely and regularly stri-ted beth
woys; dsltidium narrow, a little convex, and

at the ucper extremity perforsted; mesisl sinus
very shallow and rounded, crusin; slight
projection intc a corresponding recess in the
margin of the other valve in front. Surface
arnsmented by 10 to 12 smell, regular, simple
rediating costae on esch side of the mesial sinu:
end fold, which letter sre without costee, but
marked with very fine, obscure redinting strise.
Fine, ohscure lines of growth elsc merk the
entire aurfzce concentricslly, jn wall preserved
spcimana.

wangth, O.LS5 inch; bresdth, (.66 inch;
convexity, 0.51 inch.

Localityr Onion river, long. 125 deg. W., lat.,
67 deg. M.

Disgrama: 1. Side view
2. Ventrai view
3. Dorsel view
L. Postericr view.
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‘ ROCKYMONTANA

G. Oz ¢s d‘v

CIRTDNA ROCKYWNTANA WarTen

Warren, 1920. Trans.Royal Soc.
Canada, 3rd Ser., vol. 22, pt.l.
Sec. L, p. 118, pl. 1, figs.6-13.

CYRTINA ROCKYMONTMNA Warren
Descr Shell small, smooth sub-

pyr
with rounded antero-lateral margins;

ions

DEVONIAN SRACHIOPODA

0 shaps, subquadrate in outline

CYRTINA

The surface of both valves is finely
lammelose, consisting of fine concentric
ornament. Brachial valve gently convex, with
a uniformly rounded fold appearing at the
anterior margin in mature specimens.

Remarks: Stainbrook (1945, p. 59) has
suggested that the species be referred to
Thomasaria. Some support to this view is
provided by the occurrence of an indefinitely
formed delthyrial plate.

Diagrams: 1. Ventral view.
2. Anterior view.
3. Posterior view.
L. Lateral view.

greatest width anterior to the hinge-line;

postero-latersl margins rounied, and

anterior comisure wniplicaste. Dimensions;
length, 6.8 mm., width 9.8 mm., thiciness,

6. wm.

Pedicle valve subpyramidal, thickest

in the uwsbonal region;
curved, and descends sbruptly to the
anterior snd lrteral margins.

surface slightly

The sulcus

originates at the beak and passes forward

into a low rounded lingual extension.

Cardinal area high, flat, subperpendicular
to the plane of cormisure, and transversely

larmmelose. Delthyrium higher than wide.

S8TANDLYENSIS

5
Gnimer, 1946, Geol.

4
Eny o’ !ﬁ'ﬁ.. l . Bull, 43, pl. 1,
fige., 4 a, b, c, d, ®; 1, 4, 3, &, 5.
Cardinal, pedicle, brachial, side, and
anterjor views of the type specimen.

CYRIIA SIANULYENSIS

Cyrila stanglyengie Shimer, 19<6.

@hell medius eise, subpyramidal with great-
est convexity at usbo. Hinge-line equals
greatest width, cardinal extremities angular.
Dimensions of the type shell: length from
hinge-line to frontal margin, 40 ms., from
beak of brachial vi.lve to frontal margin 41 ms.
greatest width (at hinge-line) 41 mm., thicke
nege, 19 sm., ot pedicle valve 13 mm., of
brechisl valve 6 mm. , aelthyrium 6 mm, wide
at bave and 10 mm. high,

Pedicle vulve subpyramidal, greatest con-
vesity near beak Irom which the surface curves
abruptly anteriorly and laterally to the mar-
gin of the valve. Beak oointed, very slightly
incurved, at tizmes eligh:ly twieted. Cardinal
area Lroad, extending to tne carajsal exte
remities, alwost straight below, more distinc-
tly arched in upver half, vertically striate
over ite entire area. Delthyrium considerably

UPPEn DEVONIAN BRACHIOPODA

er plications ( 30-40 instead ot 60).

CYRTIA

higher than wide (base 1/¢ height), bounded
by the thickened margine, of tne atrongly deve
eloped aental plutes; thege plates extend
about half distance to frontal margin. Med-
ian sinue narrow and emooth at beax, becoming
broad, of moderate aepth, and plicated anter-
jorly; these plicstions entering in the umbo-
nal region bifurcete rapidly, regulting in ab-
out 40 low, rounded plications at the tront o1
the valve. Lateral slopes 0! valve each witin
about 40 low, rounaed, simple plications.

Brachial valve much legs convex than the
pedicle, with the greatest convexity at the
umbo; cardinal extremities tlattened, Med-
jan fold low, broadly rounded, increasing in
breadth raoidly towars the front. Plicatisns
sizilar in number, character, snd size to
those otf corresponding positions upon the
opposite valve,

The finer surtface markings consist of mine
ute radie*ing, papillose lines, covering the
entire shell.

Larger than (t'! cyrtini increased
nusber of plications in the sinus, and more
bighly arched cardinal area. 5*1':;; norwoodi

thyrium,

smaller in sise, hae narrower
narrower and shallower median einus, and tew=-

e Girty is broader, has
roader delthyrium, and has €0-<5 plications
upon each lateral slope and only 5-10 in the
sinus. fer disjunctus occident Whit-
eaves is8 stinctly alate w coarse plications.

Occurrence,.--In Upner Devocnian sections in
the Minrewanka regiom.

'8
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Genus ELEUTHEROKOMMA
Crickmay n. gén.

Crickmay (1950), Jour. Pal. Vol. 24, No. 2, pp. 219-225,
| plts. 36, 37.

"Description: Medium ridged, subequally biconvex, strongly
transverse and nucronate Spiriferidee, with non plicate fold and sulcus
and costae (or plicate) lateral slopes. Hinge-line straight and equal
to the greatest width of the valve. '

Ventral valve with short interarea, medium broad delthyrium and
incurved beak; interiorly with strong straight dental lamellae diverging
toward their bases with long straight hinge teeth and in some a small
adventilious deposit of nacre producing in some specimens the appearance
of a transverse delthyrial plate but not a true plate; wusually possessing
a low, thin, sharp median ridge but not & true septum. : |

Dorsal valve with very short interarea and low, sharp beak;
mterlorly with deep narrow sockets and strong oblique sccket plates,
a short, broad, rounded, undivided, vertically striate cardinal process
and a low median ridge but not a true septum.

- Exterior of lateral slopes ornamented by few to many costae
(or plicae); and on the whole shell caoncentric lamellse. Micro ornament
of the whole shell (except the interarea) fine radial threads (or striae)
crossed by fine regular concentric mico-fila and in some irregularly
spaced micro-spines.

Distinction from most other Miriferid genera lies in the
exaggeratedly transgerse and mucronate character. From Mucrospirifer
as from all other genera it is separated by its complex micro-ornament.

Genotype: Eleutherokomma hamiltoni Crickmay.
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Eianii

l-4,~=Eleutberokomma besrdi Crickmay, 1,
Paratype No. &, from lmperisl Paddle River
Ho. 1 borehole, at 8080-8110 feet depth, mold
of exterior of pedicle vslve. The posterior
margin is incomplete. Magnified to show
micro-ornament, x10.0. &, Paratype No. 1,
frém same source, mola or part of interior
ot pedicle valve, with some shell eubetance
preserving the left mucro, x3.0. 3, Holo=
type, from same source, mold o1 exterior ot
brachial valve, with some ghell pubstance
still in plece. The dorsal parintrope and
the excegslively fine mucroneg have been lost
in breaking the matrix. Mag:ified to show
micro-ornament, X6,0. 4, Paratype No.3, &
emall portion ol the surface more nighly
magnitied to ahow micro-ornament, Xx20.0.

UFFEA UBVUNLAN SRAURLUFVLA

Eieutnsroxormma bDearal Crickmay, 1950, Jour. ol

Paleoatoiogy, vol. @4, p.dd3, Pl. 37, 1ige. 1=3,
10.

Degcription.--B8hell eubequally biconvex, out-
iine semicircular, extremitiee fine gculeirorm
mucrones. Lateral aslopes with 8 to 13 delicate
rounded coetae, whoge strength aecressee with
aiastance from fold and sulcus. Costse show on
internal suriace.

Ventral valve atrongly convex., Suicus boun-
gea by strong coetae, narrow, unmarsea, Beax
strongly iacugved. Interarea short. Delthy-
rium about 60 ; open, without callus. Hinge
teeth fine, Dental lamellae strong, diverging
parallel to firet furrow, about 1/4 length of
valve.

Dorsal valve glightly less convex. Fold
wider than in other species, evenly tapered,
prominent, flat upon the culmen. Beak slightly
more proaminent than in other species. Inters
area very short, Notothyrium not wide; very
ghort. Cardinal procese rounded, verticelly
tinely striate. Socket plates strong. Incon-
spicuous internal median ridge.in central region
of valve.

Exterior covered with fine concentric lamel-
las, 3 to 6 to the mm. Between each vair are
3 or 4 fine concentric microfila. Surface cov-
erea with trine radial threads (micro-astriae),
10 or 18 to the mm. Intersection of thege two
fine ornaments produces a sharp, delicate, fim-
briate pattern, and from stronger intergections
ghort, delicate micro-spines arise. .

Msagurements.--Holotype, width, 4<.5 mm.;
length (dorsal valve), 8.5 mm. (the correspond-
ing ventral valve 10.5 mm.); aepth (dorsal
valve), 3 mm,

Occurrence.~-In fine dark limestone zone be-
low the black shale, in Imperial Paddle River
No. 1 borehole, at depth BOS0 to Bl11l0 feet,

Age.--Later than E. leduceneise and_E. killeri

below black shale zone carry!ng TentaCullies 8 oy
Bactrites ep.

Manticoceras c1r gimulator Hall,

HAMILTONI

oy
)

i

1-3, Eleutherokomma h 1 Crickmay,
1, Holotype, from La Saline Rock, pedicle
valve, external aspect. Loit mucro fully
pressreved, right broken ot at lega than
aid-length., zl.8. 2, Paratype No.l, from
La 8aline Roocx, brachial valve, external
agpect. Both mucrones broken ofr; impree~
8lon of right mucro is preserved for about
7/8 of ite full length. x3.0. 3, Paratype
No, 3, from La Saline Rock, pedicle vealve,
external aspect, magnified to show micro-
ornament, x5.0,

BLEUTHEROKOMMA HAMILTONI

Eleutherokomza hamiltoni Crickmay, 1850
:ur. aleontology, vol. 34, p.zzo: pl.aé.
tige. 1=3,

Degcription.--8hell somewhat smaller than
other gpecies, gubequally biconvex, approxe
imately semicircular in outline, each ext-
remity produced gharply into a very long,
slender, needle-like mucro. Lateral slopes
with eight to ten rounaea costae and narrower

UPPEX DEVONIAN BRACHIOPODA

ELEUTHEROKOMMA

furrows, setrength of cogtae decreasing with
distance from fold ana sulcus. Coeta® weak
on interior of ghell.

Ventral valve etrongly convex. 8ulcus
bounded by etrong costae, narrow, deep, marked
by trace of a median coeta within. Beak
strongly incurved. Intersrea short. Del-
thyrium about 60°, open except for a small
‘irregular deposit of adventitious nacre form=~
ing a callus which often reasembles a trans-
verge delthyrial plate. Hinge teeth long,
ebarp, straight. Dental lamellae strong, less
then 1/4 length ot valve, diverging rrom beax
parallel to dnd costa. JInternal gurface with
low, blunt median ridge through centrsl re=-
glon of valve,

Dorsal valve legs coavex, more rounded,
less angular. Fold narrow, not prominent,
aon-plicgte except et anterior commissure,
where a faint trace of a median furrow
sppesre. Beak low, inconspicuous. Inter-
area very gnort, Hotothyrium wide and ghorst.
Cardinal process amall, low rounded, vertice
slly ripely striate. Socret plates large and
maseive. Roastral chamber with adventitious
nacre. No dorsal median riage.

Exterior except palintrope covered with
fine concentric lamellee, 3.5 to mm., more
closely spaced at anterior eage, each la-
mella projecting 0.3 to 0.3 mm. above gurtace.
Between each pair of lamellae are 4 to 6
concentric micro-fila. Surface (except inter~
area) aleo covered with micro-etrige, 13 to le
to am.

Usasurements.—~Holotype, width, 43mm.;lengtn
8 mom.; aepth (ventral valve) 3zm.
Occurrence.--Uppermoet zone of the Watervays
formation at La Saline Rock.

Age.-~Late bur not necegsarily lategt, Middle
Davonian,
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KILLER]

led, () or K er

\ gillery
type, irom Imperial Egremont No. 1 well at
4430~4446 feet depth, mold ot interior of a

pedicle valve, with part of the right mucro of
The

the brachial value o1 the gams inaiviaual-
mucroneg are mostly, but not pertectly, pre-
served. x1.5. 4, Holotype, reverge of game
epecimen. x1.8.

ELBUTH-ROXOMMA KILLERI

Eleutheroxomma xilleri Crickmay,

Fnleonto!ogy. vol.
Degeription.~-ghell,

line, each extremity produced into strongly

tapering, needle-gharp mucro. Lateral elopes
narrow, with 9 to 12 fipe, rounded costae and
turrows of like width, strength of costae ae-

cresaing gradually with distance trom fold and

sulcue. Coetae ghow strongly on interior.
Ventral valve stronglyconvex.
bounded by etrong costae, unmarked except tor
micro-ornament. Beak incurxed. Interareg
short. Delthyrium about 60 » Open except for

UPPER DEVONIAN BRACHIOPODA

Crickmay i, Holo=

1950, Jour. of
44, p.sdd.pl. 36, tige. 4,5.

ELEUTEEROROMMA

digcrete. Hinge teeth gmall. Dental lamellae
veries ino length, stout, diverging towara
bases and toward anterior. Ko trace of a
meqaian riage.

Dorsal velve glightly less conwex. Fold
narrow, flaring broadly at ite anterior ena,
prominent, ite culmen flat to shallowly
turrowed., Beax low, inconspicuous. Noto-
thyrium wide, ehort. Cardinal process small,
rounded, vertically striate. 80cxeéts narrow.
Socket plates thin. Anterior to the umbonal
region ie a low, thin, dorsel median ridge.

Exterior with tine, close, concentric
lazellae, Between lamellse are faint, rine,
concentric micro-fila.s Entire gurface coverea.
with micro-strise, about 10 to mm,

Meagurements.—-Holotype, width 49 mm.;
length, 10 mm.; aepth (ventrel valve), 3 mm.

Occurrence.~~In fine grained limestone
Eone below the reers, at a deptn or 4430 tc
4446 1eet in Imperial Egremont No, 1 well.

Age.--later then E. Nemiltoni. Earlier
than E. beardi which occurs 1o lateat Middle
to earliegt ¢TI Devonian,.

average size tor genus,
subequally biconvex, angularly alitorm in out-

Sulcus narrow,

linear callus upoa the inner face of the dental

lamsllae;

the two opposing calluses remaining

1=3, igenthorg;gggg éodggeﬁggg Crickmay, 1, from
Millet-Lleduc Ho, 1 orehole at 6058-65078 feet
depth, mold of interior of brachial valve with
some shell gubstance ghowing ribbiag and other
surface marks attached to it in places. OQut-
1ine completed in droken black line. Ianterior
dorsal median ridge is faintly discernible., x3.5.
3, HBolotype. reverge ot game gpecinen. Some
micro-ornament is shown as an impregsion in the
watria, 22.8, 3, Paratype No.l, from the pame
eource, mold of part of exterior o! a semall
pedicle valve. Specizen ig a deeply concave im-
pression.

Bleutheroxomma leducengis Crickmay, 1950, Jour,
of Paleontology, vol.cd, p.<dd, pl.O3E, 13ge.6-B.

Magnifiea to show micro-ornament, x5.5

Description,--larger than average of the
genus, subequally biconvex, etrongly trans-
verse extremities produced into a long slen-
der mucro. Lateral slopes wice, flattened,
with 14 to 15 fine, rounded,prominent costae,
which become increasingly slenaer with dis-
tance trom fold and sulcus. Costae ecarcely
show on ianternal surtace oif shell.

Veantral valve etrongly coxtzvex. :ggloxi.'ar.

cus boundea by stroang costae, n f
??tring at anterior edge, unmarked. Beak pro-
minent, less incurved than in ot:zer epecies.
Interares notably longer than average for genus
Delthyrium 50® , open except 20T laint aeve-
lopment of linear callus. Hinge teeth strong.
Dental lamrllae strong, 1/3 length of valve
aiverging widely voward anterior, paralle; to
third costa. 8trong, sharp medien ridgq trom
near beak acrose center or internal surtface.

Dorgal valve less convex; 1lees engular.
Fold nafrow, prominent, with broad shallow
median furrow in its anterior halt. Besak
gharp, not conspicuous. Interarea short, No-
tothyrium wide, short. Cardinal proceas low,
tlat, vertically etriate. Socket plates large
and massive. Umbonal region little or no callus.
ghort,sharp median ridge extends anteriorly
trom inferior eage ot the cardinal process

a ghort distance.
foriine concentric lamellae, 4.3 to mm, cover
surface. Between each pailr are about 6 re-
gular, concentric micro-rila. Fine radlal

threads cover surface, about 15 to mm. Makes
microscopic quaarille pettern
Meaguremeénts.--Holotype, width 60 mm.; length

(dorgal valve). length

11 mm,; depth 4.5 mm.
ventrsl valve 13 mm, :
Occurence.=-In fine limestone gone below dark

shale zone,st depth of €058-8078 teet i~ villet
Leauc No.l8<6 borehnole, sec.8, T.48, R.d4, west
of 4th ideridian, Occurs rarely =ith E. killeri
Age.--Lategt Midale to earliest Upper Devonian.
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REIDFORDI UPPER LEVONIAN BRACHIOPODA ELEUTHEROKOMMA

Degcription.-~8nell average size or larger,
subequsally biconvex, angularly aliiorm, long,
neeale-like mucroneg. Lateral slopes wiae,
with 18 to 30 roundea cosetae anda gligrtly
narrower furrows. Costae decrease in etrength
with distance trom fold and aulcus, beyond
the ldth coetae, tney decrease greatly in
length, tending to run not radially dut
parallel. On the internal eurface of the ehell
coetae anow mainly towara the anterior eage,;
they are faint or absent in otner regions.
Baeil substance thick,

Ventral valve strongly coavex. 8ulicua aver-
age widtn, evenly tapered, deep, sloping
wiinin tO & nArrow bottom, unmerxed. Beax
strongly incurved. Interarea snort. Del-
tayrium about 50°, open except for a reg-
ular , massive callue. Hiage teeth stout,
long. Dental lamellee stirong, 1/3 lengtdb o1
valve, reinrorced with considerable cellus in
the umponal cavities ana with & very regular
callue in the delthyrial cnasmber, aiverging
etrongly towara tneir bas€e, and aiverging

' irom the beak parallel to the second coata.

Eleutherogomma IeAQIOr¢i Crickmay, 1, Holotype,  LOw median ricge only in young stages.

Hay River, Northweast Territories, l4¢ miles from Dorgal valve leas convex. Fold narrow,

mouth, pedicle valve. Shell gubstance encrugted 9lightly flariag, markea by a shallow :urrow.

with minute coralline ana bryosoan calcareous Beak etronger , more congpicuoue than other

deposits. The lef: mucro ie complete. X3.d. opecies. Cardinal process dividea Dy a slight

4-5, Paratype No.l, from the same locallity, a central concavity, vertically striate. Sock-

specizen with both valves, much eacrusted, ete short, deep, roundish, Bocket plates mass-

extremities broxen, x3.0. B, Dorsal aspect. © 1ve, curved, reianforced with callus in the

3, posterjor asvect. 4, anterior aspect. 5, roatral cavity. Median ridge varies.

left lateral aspect. &, Psratyoe No. d, from Exterior has fine, cloge concentric lamellae,

same locslity, brachial valve, external aspect. irregularly spaced. Lamellae farther apart on

Both mucrones broxen ofi. Magnisieg to show umbonal region, cloger in anterior region.

eome micro-ornament, x3.%. Surface covered with aicro-striae, 7 to 10 per

Bg. Tend to obliterate micro~-fila.

ELEUTHSROKOMMA REIDFORDI Measurements,~~Holotype, width §8mm.; length

11.5mm.; depth, 4 mm,
l&ingnggfsgggg reidford} Cricgzay, 1850, Jour. Age.--Finger Lakes age (early to zid-Fraenisn),
Paleontology, vol,<4, p.<d4, pl.37?7, fige. 4-8
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Genus MERISTELLA
Hall 1859, n. gen.
In Hall and Clarke, Nat. Hist. of New York, Vol. VIII, pt 2, p. 5Sh.

"Diagnosis:  Shells having the same general external charac-
ters as Merista. Valves convex, often inflated, cardinal areas obscure.
The umbo of the pedicle valve is incurved at maturity, concealing most, if
not all of the foramen; in early stages of growth, however, the beak is
more erect and exposes the deltidial plates in an elementary condition of
development. The anterior margin of the shell is sinuate, and usually
there is a sinus on the pedicle-valve, with & less conspicuous fold on
the brachial valve; sometimes both valves bear a low sinus, or the
sinus on the pedicle-valve may be absent, while the fold on the brachial
valve is present, thus giving the shell a nasute anterior extension;j
again, fold and sinus may be absent on both valves.

In the interior of the pedicle-valve the delthyrium is wide,
its margins being thickened into dental ridges. The teeth are conspic-
uocus, often much thickened and curved backward at their tips, inter-
locking with the opposite valve in such a manner as to make a very firm
articulation. The teeth are supported by lamellae which rest upon the
bottom of the velve, and are continued for a short distance about the
posterior margin of the muscular impression. In old shells this portion
of the valve becomes greatly thickened, the muscular impression corres-
pondingly deepened, and the identity of the dental lamellase is obscured
by their becoming merged with the substance of theswlve. The pedicle-
cavity is deep and frequently shows a strong muscular scar. The impres-
sion of the diductor muscles is subquadrate-ovate or subtriangular in
outline, very strongly impressed and usually clearly divisible into its
two lateral components. The central adductor scar is faint, but linear
when retained. The lateral scars are deeply striated longitudinally.
The anterior margin of the muscular area is frequently obscure but is
not infrequently a ridge from which radiate fine, anastomosing pallial
sinuses. In the post-lateral regions the ovarian sinuses are sometimes
retained.

In the brachial valve the beak is depressed and sometimes
obscured by the incurvature of the umbo of the opposite valve. The
dental socKkets are narrow and divergent. The hinge-plate is subject to
some unessential variation in form. Usually it is triangular, concave
an the upper surface, and divided into two lobes by a median groove.

The crura take their origin from just within the anterior margins of

the lobes thus formed. In some specises the hinge-plate is more subquad-
rate in outline, the variation being produced by the development of
post=lateral expansions. This plate is supported by a median septum,
which extends for somewhat more than one~third of the length of the valve.
The crura are short and stright, and the primary lamellae of the brachi-
dium originate from them at an acute angle, and coms into closest
appoistion at the anterior extremity of the median septum.
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In the mature individual, the spiral ribbon makes about fifteen -volu-
tions, the bases of the cones being subparallel.to the longitudinal

axis of the shell and their apices directed toward its lateral margins.
In their general shape the cones conform to the character of the interior
cavity, and in the less convex species (M. Walcotti, M. lenta), they
are appressed on the side of the flatter or brachial valve. The struc-~.
ture of the loop is the same as described for the genus Merista, with
this difference, howesver: +the circular arms of the loop curve first
outward in the horizontal plane, then backward and abruptly dowmward to
the inner edges of the primary lamellae; in their return the seame
curvature is reversed and they therefore meet the stem of the loop in
the horizontal plane, their point of union being invariably above the
point of coalescence of the lateral branches of the loop.

. The muscular area is elongate-ovate, and extends for the entire
length of the median septum; the four adductor scars are sometimes
distinctly seen, the posterior pair being broader and embracing the
posterior extremities of the anterior scars.

External surface of the valves smooth or with concentric striae.
Shell structure fibrous, impunctate.”

Genotype: Merista laevis, Hdl. Lower Helderberg group.
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Genus PLATYRACHELLA

Fenton and Fenton, ne. gen.

Eenton and Fenton (1924) The Stratigraphy and Fawa of the Hackberry
Stage of the Upper Devonian, MacMillan, pe 158.

"Description: Shell spiriferoid, small to large, with high
and nearly flat cardinal area. Surface marked by strong plications,
which may be either fine or coarse. Diagnostic characters are the
presence of a well-defined delthyrial plate and impunctate shell
structure. The former separates the genus from Spirifer, and the latter
from Pseudosyrinx, with the genotype being most Iike the latter genus
in general appearance.

It seems probable that many, if not most, of the Spirifer-like
shells possessing delthyrial plates should be referred to this new genus.
Certainly, the assumption of Hall and Clarke to the effect that pustulose
surface indicates punctate structure is not to be relied upon, for
P. macbridei, which is strongly pustulose, does not show the slightest
trace of punctae. That this is not a matter of preservation is shown by
the fact that associated species, such as Cyrtina iowaensis, show the
punctae very plainly.  Apparently this new genus occupies a position
ancestral to Weller's Pseudosyrinx, which possessés the plate very
strongly developed, and coarse punctas. It, in turn, appears to be
ancestral to Szplngothyrls, which is punckate, and possesses both

delthyrial plate and syrinx.

Genotype: Spirifer macbridei Calvin
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Genus SPIRIFER
Sowerby, 1815 n. gen.

Description from Geol. Surv. of New York, Part II, p. 5.

MShells trensversely elongate, rarely produced axially;
with or without median fold and sinus. Hinge-~line straight, usually
forming the greatest diameter of the shell, but in some of the sub-
divisions of the genus, short and inconspicuous. Cardinal extremities
alate, acuminate or rounded.

Surface covered with granulations, striae, plications or costae,
variously g rouped and which mgy be present or absent on the mediamm fold
and sinus; these are crossed by concentric growth-lines which may take
the form of varices or expanded lamellae, or be modified into frimbrise
of simple or compound spines. In the subgenera Martiniaand Martiniopsis
the surface isg smooth except for the concentric striae. Shell substance
fibrous, impunctate except as below described; in the smooth species
the epidermal layer is minutely pitted. .

The pedicle-valve has the umbo more or less elevated over the
hinge-line, the apex acute, erect or incurved. The cardinal slopes show
a slight tendency to concavity or excavatiocn, and the median portion of
the valve is more or less strongly depressed by a sinus. The cardinal
area is broad, flat or incurved and its surface is transversely striated;
the inner shell-layers bear a series of longitudinal or vertical canals
at whose marginal extremities the fibrous tissue is produced into a row
of denticles, corresponding to a row of pits on the opposite valve; thus
forming an accessory articulation of the valves. The essential articula-
tion is effected by means of stout, simple teeth lying at the marginal
extremities of the triangular deltidium and supported by dental plates
which are usually short, but, in rare types, may be produced even to the
anterior margin of the valve. The pedicle-passage or delthyrium is
usually open. Normally it is closed by a pair of deltidial plates
having the form of scalene triangles, which develop from the sides of
the delthyrium and meeting, enclose wholly or partially a circular or
oval pedicle foramen. At normal maturity these plates become anchylosed
along the median suture and form a single convex plate (the so~-called
Pseudodeltidium).

The usual absence of the deltidium may be due either to azccid-
ental removal or to resorption with advancing growth. In the adult and
senile stages of development magy species, especially in the line of
development to! Syringothyris, form a testaceous callosity in the pedicle-
cavity, thickening the umbo and extending across the delthyrium, reaching
in extreme cases, nearly to the cardinal margin.

The muscular area consists of a subtriangular pedicle~impression
occupying the pedicle=-cavity, and continuous with a deeply impressed oval
or obcordate area, which is posteriorly situated and divisible into a
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narrow median adductor and broad lateral diductors, the surface of the
latter being marked by radiating or.racemose furrows. The posterior
and anterior members of the diductors may frequently be distinguished,
the former being of less extent and their surface markings somewhat
different from those of the latter.

A median septum in this valve is usually absent; occasionally
it is in a condition of incipient development, and in certain species
having the aspect of SPIRIFERINA and belonging to the line of descent
of which this genus may be regarded as the final or accessory product,
it forms a most conspicuous feature of the interior.

In the brachial valve the umbo is inconspicuous, the apex only
being incurved over the cardinal area; a median fold corresponds to the
sinus of the opposite valve. The cardinal area is narrow and divided
by a broadly triangular delthyrium. The dental sockets are narrow,
moderately deep and bounded interiorly by highly developed socket walls,
the extremities of which support the erural bases.

The cardinal process is a low, transverse, sessile apophysis,
having its surface vertically striated; occasionally it is bipartite
or it may be wholly resorbed.

The crura are long, straight and slightly divergent; their
union with theprimary lamellae of the spiral ribbon is a& a broadly
obtuse angle. The brachial coils are directed outward and upward toward
the cardindl angles of the valves and their variation in size and
direction is in keeping with the differences in the marginal outline of
the shell. The number of revolutions of the ribbon exceeds that in any
other genus of brachiopods. There is no loop; its position, however,
is indicated by a pair of short spinous processes originating on the
primary lamellae soon after their junction with the crura, and which
are directed inward with a slight convergence.

The muscular area has about the same extent as that of the
pedicle~valve, though less distinctly impressed and generally more
elongated. It is constituted of two pailrs of adductor impressions with
their surfaces radiately or palmately striated. The anterior pair are
central, narrow at their posterior extremities which are embraced by the
broader posterior scars.

A faint median septum is sometimes present. In some instances
of importance the socket walls are supported by septa which may be
considerably produced over the bottom of the valve.

In both valves the genitdl region is distinctly punctated,
but vascular markings are rarely observed."

Genotype: Anomites striatus, Martin.
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AROENTARIUS UPPER DEVONIAN BRACHIOPODLA

SPINIFEN

ler, undulating lines of growth, most distinct

with & furrow along ite miaale., Lateral slo-

pes costate, as in the other valve. BSurface

of both valves wmarked with very fine, regu-
1 ] 3

between the costae.
Length, 0.56 inch}

Wm Meek, 1877, 1. A vente convexity, 0.44 inch.
r TR ardinal view of same specimen,

showing ite low, etrongly incurved area,
foramen, eto. i. A dorsal view of same.

GPIRIFER ARGENTARIUS

Meek, 1877, Part I, Pal-
Sl ..,'5"1?'&"!. ol. Expi. 40 th Par. (King)
Vol. 4. p. &3, pi. 3, fige. ¢, ¢ o, and ¢ b,

Shell rather small, moderately convex, wider
Shan loag, and having a general subsemicire
oular or subtrigonal outline, with the greate
®et breadth on the hinge-line., Lateral exte
remities acutely angular. Valves nearly
equally convex. Veantral valve with the
wost convexity betweean the middle and the
usbe. Beak s 1{ incurved. Area low,
with mearly perallel sides near the break,
but somewhat abruptly narrowed at the lateral
extremities, though continued the entire
In!th of the hi + foramen wider than high.
Meslal sinus shellow and narrow, but well
defined by the wgun rib on each side ex-
tendi quite to the beak, and without costae.
Lateral slopes eaca occupied by from 14 to 14
simple radiating costae, which diminish very
gradually in sise toward the lateral extrem-
ities. Dorsal valve most convex near the
middle. Beak rather aistinetly incurved.
Mesial fola corresponuing in sise to the
sinus or the other valve, being rather low,
and flattened on top along ite whole leagth

breadth, 0,80 imch;



DISJURCTUS UPPER DEVCNIAN BRACHIOPODA

SPIRIFZR DISJUHCTUS (Sowerbdy 18L0).

Trans. Cecl. Soc. Londen, 2nd Jer.Vol.5.
pl. 11ii,figs 1, 2 and 13.

SPRIFER DISSHCTUS (Scwerby)

Descriptions  Sericircular with an emarginate
ont, very ccrvex radiated upLer valve with

etout 12 ribts much roised in front, forming

8 rounded eleciation; ribs rowrded, numercus,

otout 25 on eack side cf middle, beaks remote;

hinge araa broad curved, its edges nearly

prrellal,

Localitys Rarnsterlse, Zngland.

Diagram; Fig. l. Central view
Fig. 2. Vorsal view.
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SPIRIFER
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FAAMLINII UPPER DEVQNIAN HRACHIAPODA ME?;

which scarcely resches the middle, end is marked
by @ shallow laongitudinal depreesicn; beak
extending a little beyond the hinge and rether
distinctly incurved; area narrov and not extendsd
to the extremitios of the hinge, snd distinctly
archdd, Ventral valve more gibbous than tha other,
its moat prominent part being between the middles
and the beak, which is prodused beyond that of the
_ other velve, and distinctly incurved; mesisl sinus
very narrow, shallow, and extended nsarly to the
beak, forming a short sszicircular projecticn in
frant, fitting into a cerrespanding sinuosity in
ths frant of the oppasits valve; eres moderate,
continusd to the extremities of the hinge; finely
striated both ways, and distinctly arched and
inclined beck over the cardinal line - its lateral
margine at first aloping from ths besk, then
extending out purallel to the hinge margin for a
short distante, after which they again slope to
ths extremities of ths hinge; foramen broad at the
base end narrowing rapidly to the besk, closed far
half the diatance down by a rather convex pseudo=
deltidium, which is erched en the lower margin.
Surface arnarently nearly smooth, excepting o few

SPIRIFER gmmnz PRANELINII Meek (186%) small marks of growth, but showing, under a magni-
fiar, very fine, cbacure, clossly asrrmnged concen—
Tras. Chic. Acad. Sci. Vol. 1, trio stries, vith same sppesrance of minute
1867-9, p. 107. radiating atries.
SPIRIFER (MARTINIA) FRANKLINII Meek Length from front to besk of dorsal valve,
1.47 inches; do. to beak of ventral valve, 1.80 inches;
Shell rather large, orbicular, subquedrate grestest breadth, 1.94 inches; convexity of the two
in cutline, moderstely gibbous; hinge egualing valves, 1.2L inches; length of hinge, 1.54 inches.
about three-fourths of ths grestest btreadth, md
rounded ot the extremities. Dorsal valve modera- Losalityr Mockensie river, forty miles below the
tely convex, (tha most prominent part being in "Rampurts.*
the central end wmbenal reglons), provided near Disgrans: 1. Veatral view

the frent with a low, undefined mssial prominence 2. Side view
3. Dorsal view.
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EENICOTT I

UPPER DEVONIAN BRACHIAFGDA SPIRIFER

very slightly less convex than the other, moat

t between the middle end the beak; lateral
alopss s little less flattaned than in the dorssl
velve; mesial sinus nerrow, rather shallow, with
rounded mergins, continued nearly to the besk, from
uhich it widens end deepens.very graduslly to the
anteriar margin, whore it produces a moderately
distinot, narrow emargination; besk o little incurved
and more prominent than thet of the cther valve, but
not prodused much beyond the margin of its om gres,
which 18 narrom, with nearly perallel morgins, and
inolined, with s slight curve, bsck over the hinge;
foramen presenting nsarly the farm of an equilateral
triangls. Surface with shout twenty-six to thirty
oimple, regular, well-defired, radisting costee, on
ezch aide of the mesisl fald and sinus, separsted by
deprossicns of their own bresdth. The mesisl sinus
&nd dopression ere also sach occupied by six or seven
oore or less bifurcating costes. By the wdd of a good
magnifier, faint trsces of numsrous minute, closely
erranged concentric strise snd granules ere also secn
on al) parts of the surface.

SPIRIFER KEHNICOTTI Maek (1869)

Tranp. Chic. Ased. Soi. Vol. 1,
1867-9, pv 1M,

SPIRIFER KENRICOTTI Meek Length, 0.6L inch; breedth, 1.U5 inches;

i — cemvexity, 0.38 inch; height of eres in ventral valve,
Shel]l subsemicirculsr, rather 0,10 inch,

cczpressed; valves oearly equally couvex;

length less than half ths breadth; greatest al i Liard's river, lat. 50 deg. 15 min. N.,

. dag. W. It wes found loose, but most
prodably belengs to rocks of sbout the ege of the
Hemilton group in the immediste neighbourhccod.

Disgrams: l. Ventral view
* 2, orsel view
3. Side view.

bresdth oo the hinge line, which is extended
apparently intc a point st esch extremity.
Dorsal valve meat canvex nsar the xiddle,
thence ourving moro rapidly to ths beek than
to the frant; sides aloping very gradually
and becuming rather flattened near the
extramitiss; beak scomewhat compressed,
scarcaly projocting beyand the hinge lins, md
with the linear area a little incurved; mesial
fold narrow and scarcely distinct from the

general convexity af the central
excopting near tL trmt.c Vu:t.rg%ﬁ

UPPEx DEVONIAN BRACHIOPODA

HOTABILIS SPIRIFER

of valves. A plication is in some ghelle
preeest in the bottom of the sinus. Tae
fola is generally marked by a slight median
depregaion shich is obsolete in the pos~
terior third of the fold. The two plicate
ione 1limiting she sinus are much etroager
than those on sither side.

Surface of each valve marked by 44 to 30
plications, Of thege three to eix on either
gide of the fold and einus originate at the
binge near the beaks and diverge toward the
rront of the valves after the usual manner

The remainder or the plicetione

Kindle,
4, 3, Ventral and dorsal views
4, Beaks and area, showing

SRArifor gotabilie 1, Pregmentary
dorsal valve.
of a specimen.
aelthyrium, X. 5, Doreal valve, showing
fine lamelloes striae. The ghell is tilted
aligatly torward, showing beak and area of
ventral valve.

SPIRIFER HOTABILIS

Spirifer rntabilie Kiandle, 1909, U. 8.
Geol. Burv, Bull. 391, Pl. VII, p. 86.

ghell moderately gibbous, terminating
laterally in slenaer mucronateé extengions.
Width three or four times the length,

A triangular delthyrium covered by a con=
vex deltidum reachee to the beax of the
ventral valve. The amall pointed beax of
the veatral valve. The small polnted beax
of the ventral valve is incurvea over tne
dolthyrtum.

The valveas are dietinctly gidbbous in the
median region and show a elightly coacave
profile between this and the extended muc-~
ronate expansions. A rather anarrow told
and sinus extend from the beax to the front

in ERLI“!E-
which 1lie tween these and the extremities
of the hinge, have the remarxable peculiar=
ity of extending forward normal or nearly
normal to the hinge line. These lateral pli-
cations have, moreover, the peculiarity ot
being of the same or greater sige at the
binge line than in front, being thus much
etronger and more prominent at the hinge
line than the otherg. In some specimens one
of the atrong nodelige outer plications aajy-
acent to the tiner eeriea coaleacets with
one of the latter a ashort dietance from the
hinge line. The diveree directions of growth
of the two series of plications result in
three or four of the outer gerieas bending
abruptly in contormity with the direction
of the diverging serieg on coming into con-
tact with them, The plications are croesed
by a series of lamellose striae which are
exfoliated in most epecimens.

The peculiar series of plicationse on
the mucronate expansion of the shell ais-

tinguieh it from any other gpirizer. 1In
other regpecte it clogely resembles
8§, bimegialis Hall.
I




RAYMONIZ DEVONI AN BRACHIOPODA

SEIEINER

non-goetate einue., Tae dorssl valve ie low,
only elightly elevated, and has s romewhat
tlattened median fold. The cardinal ares
is flat end is not triangulsr in shape.

Bemar¥s: #ith the exoeption of rize, thie
form appears almost identical with tl;o

Spirifer jaesperensis #arren wri.3h 1in turn
8ppesTh 1o be I!ané!aal with toe Spirifer

Pl RIFER BAYMONII Haynes (1918) g‘rggntartas Meekx; Ceortainly mush reviseior

[ e Tpirifere of the Fooky Mountsin ares
Laird, #.M., Journ. Paleon., Vol. 21, 1927 in needed.
Spirifer roymondi Haynes Age and locality: Upper Devonlan, Lizmestone
member 0f Jaffereon formution, Montana.
Usocription: Thie &i#gf is most adundantly
reprecented in the collectione from Montana. Diagpam: Fig. 1 and 3 - Doresl view
Fig. 2 ~ Ventrel view

The velver have an average width of 23 mm,
within the limite of 16 to 44 mm. The length
0l tie valve raar from 7 to 1B mm. averaging l¢
mm. The ratio of width to length is about 1.80
;o 1. The average thicvnewre of two specimen im

mm,

The shslle are triangular in outlirce and
Arome of the rhelle, partisularly the larger ones,
tend to be very alste.

The curfece of the valver 18 covered with
etrong subrounded costae. The average number
of cortae on the ventral velve ie 18, running
from 14 to 26. The average number of cortas on
the doresl valve is 17, running from 16 to 20.
The number of costae appesr to increare with the
fize of the individusl. No etrietione parallel
to the cortue were observed. Growta lines con-
oentric with the unterior ,ert of tie shell are
indistinctly prerent in a few specimene.

The vertral valve is only moderately elev-

ated in the umbonal region and hee a dietinct
M _B,l,

#amm UPPER DEVONIAN BRACHIAFODA
& ' “’

SPIRIFZR
Martinia

trusated, or very feintly sinuocus in the middle.
Ventral valve &out one-third more convex than

ths other, Frovided in frent with a shallow, sub-
angular, undefined mesisl sinus, which dies ocut
befere reaching the middle of the valve; besk
rother pointed, moderatsly praminent, and incurved
but not projecting more than cne-eighth the entire
length of tha shell beyond that of the other valve,
fram which it stands a little remote; area brosdly

3 trimguler, not distinctly defined, arcuste; forsmsn
trisngular, wclosed, hi_ her than wide. Dorsalv slve
\ rmoderately convex, and without # mesial fold evend
i 2. 3 the immediste front; beak smsll, projecting little

beyond the hinge, and not distinetly incurved,
provided vith a narrow area. Surfece (of internal
cast) showing faint indicaticons of eighteen to twenty
remote linear, radiating ridges cn esch valve, 5o
indistinct as to lesve doubts whether ar not they were
camnected with externsl costao.

Langth, 0.55 inch; breadth, 0:.65 inch;
convexity, O.4 inch.

Locslityr Fort Good Hope, on Mackenzie river, lat.

SPIRIFER !HARTINI.AZ RICHARDSONI Maek (1869) deg. N., lang. 128 deg. W.

ia) 9 1. Ventrsl view
Trans. Chic. Acad. Sci. Vol. 1, Dogramsr - e i
1867~9, p. 20L. 3. Posterior view.

SPIRIVER (MARTINIA) RICHARDSONI Meek

Shall asmall, wider thsn long, rether
gibbous, hinge line about as lang ~s half the
transverse diamoter of the valves; lateral
margins rounding somewhat abruptly into the
hingo msrgin, emd canverging writh a slightly
convex outlins to the front, which is a little
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P1RONENSIS

irifer pinensncia Moek 1677, 1, Profile
view, natural sise. 3, Dorsal view of gaxe.
3, Ventral view of game.

- EPIRIFER PINONERSIS

Spirifer pinononsis Meex 1877, Pert I,
Palecntology U. 8. Geol. Expl. 40 th Fur.
{Xing) Vol. 4. p. 45. pl. 1, figs. 8, © a,0%D..

Ghell attaining about a mediun sise, some-
shas wider then long, varying from trane~
wversely-suboval to & nearly semicircular
general outline, rather gibbous in adult
exanples. Oardinal margio nearly or guite:
agualing:the greatsst breadth, and termine
stiag in rectangular or rether more obtuset
extreaitica. Lateral msrgins rounding to the
front, which is somzetimes rounded, sometimes
slightly sinucus, or in other ozaaples more
prozinsnt and subsngular in the middle. Ven-
tral valve gensrally rather more gibbous
then the other, its greatest convexity being

in the umbonal regiom, froam which it rounds
off evenly toward the front and lateral
sargins as well as to the beak, which pro-
jecta beyond that of the other valve, and is
rather dietinctly ipourved., Cardinal srea
of moderate_height, narrowed to the lateral
STRIGOBUS

Soizifer Wek 1877. 1, View of
ventral valve. &, View of dorsal valve,

3, Profile view of game.

SPIRIVER STRIGOSUS
%&} Meex 1877, U. 8. Geol.
pl. O
b

chell under medium sige, convex, gub-

trigonal, or approching subsemicircular, with

the greateet breadth on the hinge-line.

UPPER DEVONIAN BRACHIOPODA

SPIRIFER

atid gtrengly arched with the besk. Forsasn
baving nearly the form of ao Squilatoral
trisngle, and provided with slightly-raised
sharp, lateral margins. Moslal einus shallew,
rounded, gmooth, and of modcrate breaath,
narrowed regularly, ana well defined to the
apex of the besk. Dersal valve generally
more than ssaicircular, most convex in the
central and anterior regions. Beak project-
ing 1ittle beyond the oardinal sargin, and
with the narrow area incurved, Mesial
ridge depressed, cmoothb, and faintly furrowed
aleng the aiddle, oorresponding in outline
to the form of the einus in the other valve.
Gurface 0f each valve ornaxented by from
11 to0 14 siaple, regular, rouniva, radiating
plications on esch side of the =esial fold
snd sinus, and also showing, under a magnif-
ier, minute, regular, ©r d, radisting
strias, orossed noar the front by stronger
undulating lines of growth.

Leugth of a medius-eigsed gpecimen, 0.83
inohy breadth of the game, 1.30 imchea;

. comvexity, 0.7 iach,

~ 7 ePIRIFER

ial einus corresponding in sise to the fold
of the other valve, B8urface of each valve
with 30-36 radiating costas, some of which
are simple, while other bifurcate. About 6
or 7 usually ococupy the megisl fold ana
sinus. @ or 3 of those within eaoch margin
of the ginus usually coalesce with the two
marginal ones, which aleo generally oach
give off a lateral rib on the outer sids,
. Costae of the mesial fold moTo or loss bi-

furcating, while those of the lateral slopes

of both valves are more {raquently siaple,
but sometimes divided.
unknown.

Length, 0.63 inoh.
Convexity, 0.57 inoh.

Breadth, 1.18 inch.

ar. Pt. 1, P1. 3, FPige. 5, Ba,

Lateral extremities generally asutely angular.

Lateral margine convergiag to ‘the prominent
subangular miadle of the front, with a sonei
what straightened or convex outline, Dorsal
valve convex in the middle, and compressed
toward the lateral extremities. Mesial fold
narrow, promizent, and sometines subangular
near the front, continued to the beak. Vene
tral valve scarcely more convex than the
dorsal, most gibbous in the umbonal region,
with convex lateral slopes, Beak moderately
prominent, and distinctly incurved. Area
narrow, well eefined, and narrowing off
laterally, o as not quite to reach the
eRtremities of the hinge, arched, and dir-
ected obliquely backward with the beak,

xfather unmexu striated viertically. Meg-

Finsr gurtace~carkings



148

SPIRIFER WHITHEYI Hall

Fentan and Fentem (192L) Mich. Univ.
Mus. Geol., Contrib. vol. 1, p. 16,
. 28, rigs. 1-9, pl. 30, figa. 1h-19.

SPIRIVER WHITHEYI Hall

Degcription: Shell of medium or large

y W grestest width along the hinge-
line. Length of pedicle valve, 17 ma.,
brachial valve, 16.9 mm. width, 30 mm.
thiciness 16 mm., height of cardinal
area S.zm.

Padicle valve moderstaely convax in the
anterior two thirds, with the curvature
incresaing in the wmbonal area. Beak
prazinent, rocurved. Shell curves shruptly
to the cardinel margin i{n the region of the
beak, less so laterally, end 1s flottened
near the extremitiss, which are produced to

DEVONIAN BRACHIOPODA

SPIRIFER

form aharp, though short mucronaticns.
Area high, flattened below and arched

near the beak, marked by fine vertical
striss. Delthyrium broadly trimmgular.

Brachial valve less convex than the
podicle, with maximwm coanrvexity near the
uzbo. Shell slopes abruptly to the
cardinal mergin in the umbonal regiom but
is dapressed laterally. Surface of the
shell marked by fins, irregulsr, radiating
striae .

e, e g o
Yarletles are rTY repreasntatives)
of the group to which belong S. disjunctus,

S. vernsuili, S. archiaci, other spec 3
both Ewrcopean and Kaerlcan.

ams: 1. Ventral view.
Hagrens 2. Posteriar view.

3. Antericr view.

VHITNEYI var. ASIMASERSIS
) I 3 3 ¢

%glrl!er whitneyi var. animasensig (Girty)
28, T and ventral views of a amall
specimen ghowing twigtea beaxs. I, Dore
sal valve, &, Ventral view ghowing the
greatly elevated area of this variety.

SPIRIFE WHITNEYI var. ANIMASENSIS

iritfer whitneyi var. animaséen {Girty)
PRaiTs 1000008, e oure i, (oL
Pl. 1X, P. &5,

This variety repregentg a type which can
generally be dietinguished trom 8. whitneyld
by ite smallexr sire, the more elevated area
of the ventral valve, the glightly twisted
and but slightly incurved ventral beax, and
the more rounded plications. Perfectly
pregerved gpecimeng trom Hew Mexico which
géenm 10 be identical with thie variety, as
degoribea by Girty trom Colorado, show
granulos® plications covered with very fine
rediating striae. There is wide variation
in the c.aracter of the area ol the ventral
valve., Thie variation includes specimens
in which the area is moderately concave,
vertical, and inclined torwara.

UPPER DEVONIAN BRACHIOPODA

LY




Genus TYLOTHYRIS
North (n. gen.) 1920.
Description fromStainbrook, Jour. Pal. Vol. 17, No. 5. p. L438.

"Shell of medium size to small, biconvex, spiriferoid in
shape, with angles extended to rounded, generally with the greatest width
along the hinge line, semielliptical to subquadrate in outline.

Pedicle valve the moreconver, gently to strongly curved from
beak to front. Sinus originating at the beak, deep, in most cases with
a median plication or occasionally flat and not plicate at the bottam.
Slopes marked by numerous simple strong subangular plications, separated
by narrower furrows, and only a few reaching the beak. Palintrope
variable, often high, nearly flet to strongly curved, horizontally and
vertically striated; usually the outer portion on either side is
horizontally marked only. A strong groove extends from the beak to the
hinge line along the immediate margins of the pedicle opening. No
deltidium was observed in any of the numerous specimens at hend. Beak
pointed, often elevated, incurved in some and not at all in others.
Internally the delthyrial supporting plates are strongly developed,
concave anteriorly and toward the angles, and extended a short way
forward along the floor of the valve. They are also slightly excavated
below the margins of the palintrope as in Spinocyrtia.  Between the
delthyrial supporting plates is a transverse structure varying from a
callus to a trues plate concave anteriorly and extending a short distance
forward. 4 thin erect median septum extends to the midpoint, where it
generally attains its greatest height.

Brachial valve generally gently to moderately convex. Fold
strong, extending from beak to front, elevated, broadly convex, depressed
mesially by a2 deep sinus in most species, in others the sinus may be
obsolete. Slopes marked by plications as in the opposite valve. Internally
the cardinal process is subquadrate to semielliptical in outline, broadly
convex, and vertically grooved. The sockets are deep, narrow and laterally
directed. A thin slight median septum is variably developed in most
species.

Exterior of the valves excepting the palintropes marked by
numsrous concentric growth laminae. The shell substance is fibrous and
impunctate.

Cur species differ from the genotype, Tylothyris laminosa, in
but few details. The mesial septum of the pedicle valve is not as strongly
developed and is highest anteriorly. The apical callosity is not as strong
in most species, and the apical chambers formed by the union of the
callosity with the median septum are very small. Most of our species have
a mesial sinus on the fold and a plication in the pedicle sinus, but one
species does not and in others there occur examples in which neither is
present. These differences seem to be due to evoluticnary trends and




probably are not of generic importance.

Genotype: Tylothyris laminosa.

150,
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Genus WARRENELLA

Crickmay, n. gen.

Crickmay, (1953) Jouwr. Pol. Vol. 27, No. L, pp.596-600,

"Smooth, robust, strongly umbonate Martiniidae with umboral
callus extending in anterior direction over much of the interiore.

_ Ventral valve strongly convex sulcate lined interiorly with
thick, extensive, symmetrically developed callus. Teeth well developed.
Dental lamellae long, approximate slightly divergent dying out basally
in umbonal callus. Delthyrium of medium width, closed by a strong,
short deltidium.

Dorsal valve convex, uniplicate, lined with much callus.
Cardinal process short sagittally striate. Hinge plate deeply cleft.
Sockets large, deep, with prominent bordering ridges. Spiralia with
seven to nine turns.
Discussion. Since one species W. Franklinii has a micro-ornament,
it is probable that this will prove to be a generic characteristic,
though without very superior mreservation it will not be observed.
Warrenella is distinet from Martinia which lacks dental lamellae,
and from Martinopsis and Martiniella which lack the extensive internal
callus and such associzted structural modifications as reduced dental
lamellae. Warrenella is one of the few Devonian representatives of
this family other genera being Mississippian to Permian'.

Genotype: Warrenella eclectea (Crickmay).




SARRENELLA_APODECTA - Crickmay (1953)

Jour. Pal. Vol. 27, Ho. b. pp. 596=600 Yoy ©, Rangs 27
Weat of Sth Meridimn
25 taxt figa. Canada; uppermost bed of Flue formation. '
MARRENRL.A APOIECEA (Crickmay) af £2.3
Sholl of omall ar sub mediun sise, smooth Dersal view
not strongly, nor very unsqually uncn:lx. ' :: Ventrsl view
interior commlssure gently wiplicste. Hinge- . laft Leteral view
line 525 of total width. he Mntericr view.

Ventral valve gantly convex, of madiun
dopth slightly wider then long. Besak
incurved abruptly tapsred, acute reguler in
aedien goction symmstricel. Intsrsrea short
not delimited in any way. Delthyrimm of
msdium width (60°); deltidivn very ghort.

sven at mnterior end. Aprical callus thick,

ECLECTE! DEVCNIAN ARACHIOATDA

WATRENELLA ECLECTEA - Crickmay (953)

Jour. Pol. Vol. 27, pp. 596-~600
Figs. 1 - S.

WARRENELLA ELECTEA (Crickmay)

Shell of small or sub~medium size, smooth
strongly but unequally biconvex. Anterior
commissure stroangly uniplicate to feintly
parasulcate. Hinge line 75% of total width.

Ventrz) valve strongly convex, deep and wide
in retio with length. Beak incurved abruptly,
tapered, acute, regular in median jectiom
symmetrical. Interarea long (2L% of hinge length),
not sharply delimited. Delthyrium of madium
width, dsltidfum short. Sulcus beginning
immedintely antericsr to uabo, inconsplcucus end
shallow in posteriar region, expanding and
deepening at a rate greater than the narmal
growth curves. Apicel callus very thick
axtending more than half wy to anterior boarders
pleced by smell apical and uxbeonal vaults. Dental
lamelles sub perallel ending basally in a rounded
arch. Teeth large.

WARRENBILA

Brachial valve of medium canverity. Besk
and dorsal interarea ccnspioucus. Fold beginning
anterior to unho, expanding similarly to sulcus
markedly floring at anterior end. Cordinsl
process small round bess like, dewply md finely
striste boardered by grestar striss. Bockets
large bhoardered by sherp ridges spicel callus
thick extending e halfwgy to entericr dorder)
thimsr in o narrow median sone with square

out walls. Spiralia with seven to eight turns.

Ral s Width 22,5 mm.; length 18 mme
lengt! achial valve 1.5 mm.; dspth (valves
together) 1 mm.

Ocowrrences West upper slope of Mount
Mackensls, TYownship US, Range 23, West of Sth
Meridian, ‘Alberts, Canads; lower LO ft. of
Cheviot formstionm.

an of Holot 2 2.2.

Pig. 1. Dersel view

Pig., 2. Ventral view
Pig. 3. Left latorsl view
Pig. L. Posterior view
Fig. Se Anterior view.




Superfamily Spiriferacea 153,

Genera of the Superfamiiy SPIRIFERACEA, detailed descriptions
of which were not found in the liiefature. The brief descriptions

below are taken from Shimer and Shrock (1944),

Genus Ambothyris = not described here.

Genus Choristites - not described here,

Genus Crurithyris - George 193l.

"(Spirifer urei Fleming). Like Ambocoelia, small, hinge
narrower than greatest width; ventral umbo incurved; surface smooth
to spinose; cardinal process sessile, elevated, triangular,
tuberculate; dorsal misculature located just anterior to cardinals;
scars elongete.

Dev.~Perm. (Ohio, Ind., Midcontinent, Tex.)"

Genus Cyrtiopsis - not described here.
Genus Cyrtospirifer Nalivkin 1918.

Genotype: Spirifer verneuili Murchison., Generally medium-sized
shells, often very wide, with costate fold and sulcus; dentel plates
strong; spire attached to socket plates; no supporting lamellae
under socket plates, U, Dev, (Chemung-Conewango) (N.Y., Appalachians,
Ia., Mont.; Mackenzie Valley; Canadian Roclkies; Great Basin.)

Genus Elytha Fredericks 1918.

Genotype: Delthyris fimbriatus Conrad., Transversely elliptical in
outline; biconvex, valves subequal in depth; costate, with low
rounded costae crossed by distant lamellae bearing one row of long
double-barreled spines; ventral valve with strong dental plates and
median septum; dorsal valve with strong socket plates supported by
short septa; no median septum, Dev., (Hamilton) (N,Y., Appalachians,
Mich., Ohio, Ind., Ky., Ia., Great Basin; Mackenzie Valley.)

E, fimbriata Conrad, Hamilton and Tully: Ont.; N.Y.,
Appalachians, Mich,, Ind., Ky., Temmn., I11."

Genus Martinia = not described here.
Genus Martinopeis Wesagen 1883.

Genotypes M, inflata, Shells of about medium size with smooth
exterior; =a shallow ventral sulcus and low dorsal fold; beak

strongly incurved; delthyrium covered with a deltidium; ventral
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interior with long dental plates, M, Dev, (Ont., Chio, Nev.).
Genotype: M maia Billings. |
Genus Beticularia « not described here,

Gernus Tenticospirifer Tien 1938

Genotype: Spirifer tenticulum Verneuil. Small spiriferoids with
fold and sulous costate; ventral valve hemipyramidal and with long
dental plates, U, Dev, (Ia., Mont., Wyo., Utah, Nev,).
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SPIRIFZR (M. )GLASRA var. WIVADENSIS

Wnleott. Pal. of the Zureka District
UeS.5.S. Kon. 2. 183k

MARTTNA GLAESA var. NIVADENSIS (Walcott)

Descriptions The range of variation is
consgiderable, the specimens differ in the
strength and angularity of the mesial fold and
simus. The depression along the middle of the

rmeglial fald mey he strang, or entirely sbsent,
even in large sized specimens.

Same shells -re 21so much more transverse
than othars and the relative length of the
hinge line varies.

The¥surtace is usually smooth, owing to
the condition of preservation of the shell.
Exsmples show, however, thet it was marked in
some instances by obscrue rsdiatirg plications
concentric gtrise 1 mm. distant, also fine
radisting interrupted strise. These viry
and ir some shells sre entirely sbsent.

uRrre

Botess This variety differs from typice)l speciasns
oF S(4.) glebra in having the grestest transverse
dismpter highar up on the shall erd the masisl frld
and sulcus more usually angular. [t slso avarsgas
snrller in size, the larges® s-eciman heving o helgkt
of 3C mm. a br.odth 62 3B pm. and the sversge about
25 mm. by 30 mme

Localitys Upper Devonian Lirestere, Sureks Jistriet,
Heveda, ‘

Dingramss |

Fige 1o ) . i

Fig. 2. ) Dorsal viewse. ‘

Figs 3. Side view. ‘

Fiz. 4. Antericr 7.ewe '

M ;mhmun 1940, 1, Ventral view
paratype, alightly reduced. 2, Dorsal
vie® of Bolotype, slightly reduced, 3, 4,
Dorgal snd lateral viewe of paratypes, slight-

1y reduced.
MARTIEIA KIRKI

k) %mrum 1840, Qdeol. Boc. of
Asorica Spec Papers Bo. 45, p. 85, pl. &,
1188, 46-49.

ghell of medium eisze, width about ©/10tas
of l.on{ta. in some individuala equal to or
exceeding length. §hell desply biconvex,
convexity of ventral valve greater than that
of dorgal. Ventral valve with well-astinea
oedien sulcus extending from tip of umbo to
cozmissure. [breal valve frequently ghowe
ing a rather broad fold which ie divided
by a median sulcua. Doreal fold and median
gulcus may be undeveloped in ijrmature stagos.
€hell either gmooth or showing faint radial
striations, particularly on gulcus.of vepn-
tral valve. Axos of epiralis appear to be
almost parallel to btn? margin, not ine
clined posteriorly as in Reticularias. Den-
tal rluu are well aosveloped. Ventral
muscle ecars narrow.

This form is provisionally placed in the
genus Nartinia M'Coy, the genolectotype

UPPER DEVONIAN BHACHIOPODA

BARTINIA

(Quorge, 1647, p. 110)of which, !ggtg‘g
ggﬁrl tmun). shows an entire oosls
old and, accerding to OQeorge, doos not
bave dental plates. Rosemblos
Grabau but does not show cresulated oar-
gins of growth lamellae found in &mﬁ
8 xe_t_?gggég{gg, Grabsu. Doreal valve
erg from that o !g%mng_; m.gn
and Grabeu %:d. nnt;o‘o sopta.
3 evaden cott) 18 mOTO
nmuh%ﬁ? more extensive card-
inal srea. May be conapacific with gpirte
reroide of toe Burexa distriot, referred
to t Billings by hleou..&l.I
mer Ton the Lookhart River, -
, 18 ®ore rounced in outline, with lees
prohinent ventral uabo. M. is spoci-
fically distinot froa NA. weex of
the Mackensie River Dovonlasn ads, which
has a less prominent vonni usbo. A8 in
some inaividuale of Eirki the aorsal fold
of E.!%HH. is divi y & cadian sulcus.
asurestnts.-- Rolotyps, widib 33 om.,
length 35 mm., thickness 15 su.Paratypes:

wiath length thicknocss

46.0 am. 48.0=n. 41.0 3.

19,5 mm. #3.0mm. 13.0 =,

46.0 za. 47.0mz. 10.0 =3,
Ooourrencs.--
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MAIA UPER DEVONIAN BRACHIOPGDA HARTINA

o 3 Free

SPIRIFER MATA (Hall 18€7)
¢.Hnoll, liat, Hist. Hew York. Vol. VI, p. Ll6.

SPIRIFIR YAIA

Descriptiont Shell below nedlun generic size
ventricose witk rounded cardinal angles ;iving
n longitudinally ovote cutline with depressed
gsuh-gluhose formy hinge line very short;
cardinal area narrow snd scmatimes hidden by
doak,

Dorsal valve sub orbicular moderately
ventricose with a distinctly elevat-d rounded
mosial fold.

Yentral valve xzare ventricose than the
opposite with a large tumid incurved heak and
& noderste sub angular mesial siaus.

Surface dest!ituds of plicaticrc Hut asrked
by more or less destinct strise of growth,

Seological formation: Carnifercus limestone of
Ohlo ond Canada westa

Diagrans:

?ige. 1. Dorsal
?13. 2. Ventral of an elcngate specimen.
Fig. J. Prefile
Fig. L. Pront view) I

SUBL INRATUS UPPER DEVONIAN BRACHIAPODA SPIRIVER
Martinis

ecas of a mesial fold; besk small, projecting little
beymd the cardinal msrgin; ares small. Ventrd valve
twice or thrce times s convex es theother, and without
& mesial sinus; ares trisngulsr, moderstely high, not
very sharply defined; foramen tricngular, Migher then

wids, unclosed in all the specimens sxsmined. Surface
0 @g very noarly amooth, but showing, under s magnifiar,
]
. . .

q

faint traces of very fins cmcentric strias, d obooupy’

. . middle, an each side of which there s a shollew, flst
- - - impressicn, extending from the unbonal region to esch
antero~lateral margin.

Bresdth of a lerge individual, 0.62 inch
0.60 tnchy  covexitys 0.3k toche " B length,

cmummtmmw,m
wtian, an the south eide of the Orest Slave

SPIRIPER UURTIN{A) SYEL INRATUS Moek (1869) e e

e
3. Ventral view of cast.

Tras. Chice Acsd. Soi. Vele 1.,
1857-9, p. 103.

SPIRIFER(MARTINTA) SURLIFRATUS Mesk
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CYIRTINIFURMIS

TENTICCSPIRIFER CYRTINIFURMIS Hall and Whitfield

Cooper, 1947, in Index Possils of North
kwrica, p- 321, pl. 121, figs. UYl-hl.

TENTICOSPIRIFER CYRTINIFORMIS Hall anddhitfield

Desayr: an:  Shell small, wider than lang,

7] , cardinal extremitiss angular.
Dimengicnes length 12.8 mm, width 1.8 mm,
thiclmess 9.7 mm.

Podicle valve pyramidal, the surface
aloping evenly to the lsteral margins end
curving slightly to the mtericr margin.

The medim sulous originates st the bedk,
extends forwards as a shallow depression broad-

slightly to moderately incurved; cardinal area
about two thirds as high as wide, nearly flat and
marked by fine vertical straise. Delthyrim
shout three timesa as high es wide.

DEVONIAN BRACHIOPODA

UTARENBIS

o

1

4 S ]

PLP-M e, Meex 1877, pl. III, 1igs.
, 4.8, 10, ©, 14, 1 e. 1, antero-ventral
view, natural eize. 4, Doreal view of game
specimen. 3, Side view of smaller gpecimen.
4, Cardinal view o! another gpecimen, ehowing
area and torgmen. S, Carainal view o: the
ventral velve 0! Lhe largest spécimen seen.
6, Antero-ventral view o: game,

GPIRIFEX UTAHENSIS

Boirifer utphengig Meex 1877, Pert 1, Paleon-
tology U. B. Geol. Expl., 40 th Par. (King)
Vol. 4. vp. 39, pl. II1I, fige. l-l e.

Shell small, inequivalve, convex, eometimes
subpyramidal, with outliue forming rather more
than a ormicircle. Length about 1/3 to 4/3
the breadath, Lateral extremities obtusely
angular.

Ventral valve elevated at umbo, and sloping
off abruptly to the fronmt ana lateral margins,
with usually a slightly convex outline,
espocially on the anterior slope, sometimes
with one oI the lateral slopea concave in out-

UPPER DEVONIAN BRACHIOPODA

TENTICOSPIRIFER

Brochisl valve elightly coavex, the
greatest convexity besing in the umbonal
regim; the swface is evenly arched in
the central portion of ths valve, and
slopes ovenly to all margins. 4n indistinct
medisl fold criginates at the mid-lemngth of
the valve, and projects forwerd to form &
moderately prominent rounded ridge.

The surface of both velves is ornamsnted
by & series of low roundsd plications, about
ten of thess restricted to the sulcus and
fold, and the lateral slopes bsar frem 1618,

Occurrence: Cheviot Formation (Mount Hewk
eastern ranges ofRocky Mountains
near Hordegg, Alberta.

Disgramss 1. Ventral view.

2. Darsel view.
3. Fostertor view.
L. Lateral view.

8PINIFER

lice posteriorly. Meslal ainus shallow, nar-
row, rounded within, and extendea to apex of
beak. Beak elevated, abruptly pointea, and
sligntly archea. Aress nigh, or wita neignt
equaling about half iis breaath, triangular,
and continued to the extremities of the hinge,
well-defined or angular, lateral slopee, rang-
ing at about right angles to the plane of the
ehell, ana ueually a little arched. Foramen
proportionally very narrow, ar sometines twice
ae high as wide.

Doreal valve much depregged, or but moger-
ately and eveniy convex. Beak small, inaiat-
inct trom cardinal margin, somewnat incurvea.
Area merely linear. Meeial tola depressed.
Suriace 01 each valve markea by 30 to 40 eamall
eimple, radiating coetae, or striae,b to 10
of which occupy the meaial ainus, ana about
as many the mesial told, where tney eometimes
bifurcate.

In general torm, @88 well as in 1te high,
large area, it hae more the gpect of a Cyrtia
or Cyrtine than of a Trigonotretra. But as
none o1 the gpecimens 6nOw any inuicutions
01 the ioramen OeIng closea oy & telee aeitie
cium, Oor o1 a puncrate siructure, I nave pree
terred to reter it provisionally tec the
typical section of the genus Spiriter.

Occurrence.--Rare in tne Enahew snule.
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CONPACTUS UPPER DEVONIAN BRACHIAFRIDA SFinirasn

SPIRIFER CONPACTUS Moek (1869)

Trens. Chic. Acad. Sei. Vol. 1.
18679, p. 102,

SPIRIVER COMPCTUS Moek

Sholl subglobose, a little wider than long,
greatest transverse diameter ususlly at soxe
point betsson the middle and the cardinal marging
hinge lins equaling about two-thirds ths greatest
hreadth of the valves; lateral margins scarcely
ever even cbtussly sagular at their cannections
with the hinge, but rounding regularly into the
frent, which is sametimes very fidntly sinuous
at the terminstion of the mesial fold. Dorsal
valve rather gibbous, but a 1ittle less so than
ths ventral; mesisl fold rounded, depyessed or

- mdn-aull proninent, and without costss; bosk

projeoting a little beyond the hinge lino, and rather
distinotly incwrved over its narrow osrdinel area.
Ventrol valve most gibbous in the uxbenal regiong

beck praxdnent and distinotly inocurved; wmesial sinus
ooderate, extending to the beak, rounded ¢r very faintly
subangular, widening graduslly forwsrd without very
distinotly defined margins to the fiunt, where it
tarminates in a ssmiocircular projecticn, filling s
corresponding recess in the margin of ths other valve;
area modarately high and arching with the besk, rather
well defined, but without angulsr margins, and carked
by distinct transverse striss, crossed by very mirute
vertical lines; forsmen presenting nearly the form of
a equilsteral trisngle, or rsthor higher thumn wide.
Surface with sbout nine to ten simple, rounded, rather
depressed costoe on esch side of themssisl fold and
sinus, d owwrous fine, very pegularly ermnged,
oqual crowded concentric strise, which sre regularly
arched in orcssing tho ribs. Onder a good magnifier,
on protected poartions of well preserved specimsrs,
traces of extrwoely emall radisting etriss, spparently
Fradused by regularly dispossd grmules, wmry slse de
asons

length of a modium sised speolmen, 0,50 ineh;
tresdth, C.96 inchy ocanvexity, 0.70 inch; brosdth
of mesio) fold and eimus af the frant, C.35 inch. Sowo
specimns are proportionally more

lecald Lot anart river, lst. 67 deg. 65 nin. N.,
dag. Y.
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Siperfamily Terebratulacea (Shrock and Twenhofel, p. 332)

Terebratulaceans are endopunctate articulates with a looplike
brachidium, with hinge plates or a cardinal plate in the brachial
valve, without a notothyrium or chilidium, and with the deltyrium -
usvally more or less restricted by deltidial plates.

Range: Lower Silurian to Recent.
Generla Described: Range:

I. Genus Cranaena Hall and Clarke Middle Devonian to Mississippian.

1T. Genus Cryptonella Hall :: Devoniah
- III. Genus Renselandia Hall - Middle Devonian

IV. Genus Stringocphalis Defrance Middle Devonian

Reported occurrence of this suparfam.ily in the literature reviewed in
Part I of this thesis.

I. Genus Cranaena Hall and Clarke. 1, 32, 37.
IT. Genus Cryptonella Hall
Calvini Hall and Whitfield. 2

III. Genus Renselandia Hall.... . 33.
* R. leavis Meek. 1, 30, 37.

IV. Genus Stringocphalis Defrance. 2, 12, 30, 33, 3L, 37.

S. burtena Defrance. 6, .8.
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_Genus CRANAENA

Hall and Clarke, n. gen. 1893

This description is taken from Cloud, P.E., Geol. Soc. of Am. Special
Paper No. 38, p. 132.

"Diagnosis: Shell small to moderately large, smooth, terebratuli-
form. Pedicle foramen typically permesothyrid. Cardinal plate free and
perforate. Loop short, consisting of simple lateral bands joined by a
short, posteroventrally recurved transverse band. Median septa absent.
Dental plates present.

General Characters: Shell smcoth or marked by growth lines only;
ranging in length fram less than 10 mm. to about 40 mm. and in proportion
from longer than wide to subcircular or, rarely, to wider than long;
subequally biconvex with ventral valve the deeper. Ventral sulcus and
dorsal fold present or lacking, or a sulcus may be present without a fold.
Anterior commissure rectimarginate to sulcate, entire to emarginate.
Lateral commissures rectimarginate to sinuate. Cardinal margin terebra-
tulid. Beak long or short, suberect to incurved. Foramen typically
permesothyrid (rarely mesothyrid) commonly marginate or labiate. Deltidial
plates conjunct, plane or slightly convex externally, punctate.

Ventral valve with short but well-developed dental plates. Muscle
field long and narrow; individual marks not clearly separable but seemingly
divisible into narrow linear adductor scars in the center, bounded later-
ally by longer and larger diductor impressions.

Dorsal valve with a cranaeniform lcop as described for the sub-
family and a free, perforate cardinal plate. The apex of the cardinal
plate, behind the dorsal foramen, occasionally. displays a pair of small,
faintly rugose, myophore surfaces, presumably the diductor impressions.
Muscle field narrow and elongate and muscle pattern ordinarily indistinct.
Where marks of individual muscles are distinguishable a pair of small,
subovate, medial adductor impressions can be seen lying at the anterior
ends of muscle tracks which are offset a bit from the center of the valve
- by a pair of medial pellial trunks; a second pair of somewhat obliquely
elongate, linear adductor scars lies outside the first pair, bounding it
laterally with its anterior ends. Myophragn present or absent.

Comparison: Cranaena has been confused with Cryptonella but the
two genera actually differ widely in characters of the loop and in features
of the beak and pedicle foramen. The beak of §§zgtonella is relatively
long and straight to nearly straight or scarcely suberect, whereas that of
Cransena varies from distinctly suberect to so strongly incurved that the
deltidial plates are concealeds The pedicle foramen of Cranaena is almost
invariably permesothyrid and commonly marginate or labiate. In Cryptonella
on the other hand, the foramen is submesothyrid, telate or partially
attrite, with an unthickened margin, and knicks a small V-shaped re-entrant
in the ends of the conspicuous, long, conjunct deltidial plates. Internally
the long and complex loop of Cryptonella contrasts strongly with the short
and simple loop of Cranaena. <The pattern of the ventral muscle field of
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Cryptonella is generally similar to that of the Centranellidae and is
possibly more primative than the linear arrangement found in Cranaenaj
the dorsal muscle fields in the two genera are similar in general but
differ in that the anteromedial adductor sczrs of Cryptonella are
relatively larger and closer to the middle of the valve than in Cranaena.

Important internal distinctions exist between Cranaena and
Hamburgia, Dielasma, Beecheria, Girtyella, Septothyris, and WHarttella".
Hamburgia has an apically sessile, imperforate, cardinal plate;
Dielasma and Beecheria have imperforate, sessile cardinal plates;
Girtyella, Septothyris and "Harttella" have imperforate cardinal plates
supported by median septa; .dental plates are absent in "Harttella®
and obsolescent in Beecheria. . .

The only other genera needing comparison are Dielasmoides and
Dielasmella; Dielasmoides has a typically sulciplicate enterior commissure
mnd apparently discrete hinge plates. Dielasmella is characteristically
a much compressed shell with a straight beak and a low median sulcus
bounded by a pair of low folds in each valve; the range of variation
of Cranaena (see Cranaena praecurscr) but differs from most species of
that genus in that the dorsal foramen is proporticnately large and the
median portion of the cardinal plate is very short, while the socket
bases subtend relatively large angles with the posterolateral margins
and a relatively small one between themselves."

Genotype: (by subsequent designation of Hall and Clarke, 189k, loc. cit.)
Terebratula romingeri Hall,7 1863.

Range: Devonian and Mississippian (rocks of Onondaga or Oriskany age to
at least as high as the Spergen limestane) of North America.
In the rest of the world the range is less certain, for Devonian
spacies probably assignable to Cranaena have been called
Cryptonella or Dielasma. The genus is definitely present in the
Devenian of Europe and perhaps ofAsia, Africa, andSouth America
as well.
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Genus CRYPTONELLA
Hall 1861 n. gelle
Description in Cloud, P.E., Geole. Soc. Amer. Special Paper No. 38. p. 127.

"Diagnosis:  Shell small to moderately large, terebratuliform.
Test commonly unornamented but faint costellae may occur anteriorly.
Pedicle foramen submesothyrid. Cardinal plate free; loop cryptonelliform;
dental plates present.

General Characters: Cryptonella ranges in size from C. attenuata
the adults of which average about 10 mm. in length, to C. planirostra,
large specimens of which may exceed 30 mm. in length. Shell subequally
biconvex; outline subeircular to elongate-subpentagonal to lozenge~
shaped, profile commonly depressed sublenticular. Anterior commissure
rectimarginate; margin subtruncate, rounded or emarginate. Lateral
commissures rectimarginate; lateral margins rounded or with postero-
lateral portions straight and defining a wedge~shaped beak. Cardinal
margin characteristically terebratulid. Beak straight to nearly straight
or barely suberect, Pedicle foramen submesothyrid, margin unthickened
and telate or somewhat attrite. Deltidial plates conjunect, prominent,
having a re-entrant knicked into their apices by the base of the foramen.
Shell ordinarily lacking ornamentation except for growth lines, but in
Cryptonella melonica individuals which are marked anteriorly by a rather
numerous, simple, faint, radial costellae are not uncommen. This is not
a feature of exfoliation or the impressions of pallial sinuses, for the
costellae occur on well-preserved shell surfaces as well as exfoliated
oNnese

Ventral interior with well-developed dental plates terminating
in moderately strong hinge teeth. Muscle field one-third to one-fifth as
long and one~third to one-fourth as wide as the valve; consisting of a
pair of moderately small subovate diductors scars lying at the front end
of elongate muscle tracks and bounding the posterolateral edges of a small
subovate, scarcely divided adductor scar. A low and narrow myophragm is
commonly present. A pair of impressions of radial main pallial trunks
extend anteriorly from the ends of the diductor scars while a second pair
bound the sides of the muscle field and extend forward from there.

In the dorsal valve the cardinal plate is free, perforate, aad
wnthickened. Muscle field from one-fifth to about one-third as long and
one-fifth to one-fourth as wide as the valve. It consists of narrow,
elongate, posterolateral adductor scars offset nearly twice their width
from the center and bounding anteriorly a pair of obliquely subovate,
anteromedial adductor impressions whose posterior ends nearly meet at the
center of the valve. These anteramedial scars are larger and broader but
commonly not so long as the posterolateral omes. One pair of traces of
main pallial trunks extends anteriorly from between the muscles near the
middle of the valve and a second pair bounds the lateral edges of the
muscle field. Myophragm commonly present. Loop descaribed under
C. planirostra.
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Comparison: From all known genera except Cryptecanthia,
Cryptonella differs in the combination of its cryptonelliform loop,
free and perforate cardinal plate, submesothyrid foramen, and straight
to slightly suberect beak. Cryptacanthia differs in its smmll size,
its gibbous shape with depressed dorsal and strongly convex ventral
valve, its dorsal sulcus and ventral fold, and probably in intermal
details. A detailed comparison with Crenaena will be found under the
discussion of that genus.”

Genotype (by subsequent designation of Hall and Clarke, 1864, op cit.,
p. 861): Terebratula rectirostra Hall.

Range: Lover, Middle and probably Upper Devonian of North America.
Outside of North America it is known from the Lower Devonian
and possibly higher strata in Europe., Other reported
occurrences uncertain,
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Genus RENSSELANDIA

Hall, 1867, n. gen.
In Cloud, P.E., Geol. Soc. of Am. Special Paper No. 38, p.9L.

"Diagnosis: Biconvex Rensselandiinae of elongate-subovate or
subcircular outline. Cardinal margin subterebratulid to submegathyrid;
anterior commissure consistently rectimarginate. Hinge plates discrete,
not supported by crural plates. Loop very long, ordinarily more or less
widened anteriorly, with or without a long or short vertical plate or
process projecting backward from the median anterior portion. Dental
plates obsolete or obsolescent. Ventral muscle field shaped like a show-
shoe with the broad end posterior.

General Characters: Shells subovate to subcircular in outline,
subequally biconvex or with ventral valve the deeper, ranging in length
from about 35 mm. to over 90 mm. -Anterior commissure rectimarginate.
Anterior and lateral margins rounded, cardinal margin subterebratulid to
submegathyrid. Beak rather short to long, suberect to incurved. Deltidial
plates small, linear, discrete. Pedicle foramen mesothyrid, telate to
somewhat attrite. Ordinarily low ventral palintropes, each about half
as wide as the cardinal margin, are present but a narrow true interarea
may develop. A dorsal palintrope or a narrow dorsal interarea may be
present. Shell surface typically smooth except for growth lines, but the
anterior portions of some very well-preserved surfaces are radially
capillate.

Dental plates obsolescent, hinge teeth strong and medially
incurved. Ventrdl muscle field elongately subpyriform, resembling in
outline a snowshoe with the broad end posterior. A narrow, elongate,
undivided or scarcely divided adductor impression forms the anterior end
of the muscle field, while the posterior end is composed of a pair of
broader, subovate diductor scars commonly divided by a myophragm.
Impressions of pallial sinuses in r adial pairs.

Hinge plates discrete, ventrally concave, extending free anterior-
ly from psterior margin. Dorsal muscle field subtrapezoidal, moderately
large, and divided by a myophragm. It is composed of a single pair of
conspicuous, subtrapezoidal or somewhat elongately subrectangular, radially
striated adductor impressions lying in front of a pair of long or short,
smooth muscle tracks. Impressions of pallial trunks in radial pairs.

Eoop long and marginal. Crura very short with greatest width
horizontal, typically expressed as a simple narrowing of the hinge plates.
The crura give rise, by abrupt dorsolateral geniculation, to the main
bands of the loop, and the crural points are simply the flat-lying,
anterior points at the place of geniculation. Main bands of loop follow
posterior border from crura to posterolateral cormers and then curve
around parallel to lateral borders, twisting at the same time, so that
their edges become reversed and the one that started on the inside comes
to 1lie on the outside. The loop continues anteriorly, just dorsal to
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plane commissure and a short distance inside shell margins, for two-
thirds or more the length of the valve. Ordinarily the main bands curve
somewhat ventrad and posteriorly before they meet, and quite commonly
they are somewhat widened to form a subhorizontal transverse plate. A
vertical plate or process may rise on ventral side of transverse plate

at point of suture and extend posteriorly for a greater or less distance.
Whether the complete loop is subcircular or subovate in outline depends
on the shape of the shell that bears it.

Comparison: Family and subfamily characters will delimit
Rensselandia from Rensselaeria and Amphigenia. Within the subfamily
Subrensselandia is distinguished from Rensselandia by thepresence of
crural plates, while Chascothyris differs in being a typlcally trans-
verse shell with ventral sulcus and dorsal fold."

Genotype: (by subsequent designation of Schuchert, 1879, p. 271)
Rensselaeria ? johanni = Rensselandia johanni Hall, 1867, loce.
cit. .

Range: Middle Devonian of North America (post Marcellus beds) and
Europe (Stringocephalus @ne).

LAEVIS UPPER DEVONIAN BRACHIAPCDA RENSSELARRIA °

valve a little les canvex than theother; beak
incwrved. Ventral valve most convex somewhat
bahind the middle; besk small, moderately
praminent, end clossly curved over that of the
opposite valves faramen esmall. Surfece smooth,
with a few verycbsoure traces of ridges of growth.
Soms of the spscimens also show, under o magnifier,
very faint indicstions of radiating strise, but it
is not clear that they ore surface markinvs.

Length of medium sised adult specimen, 1.77

. inches; breadth, 1.13 inches; convexity sbout ;
1.10 inches. Smaller apecimsns proporticnslly ’

leas couvex. .

Locality and positiom: Onion river, lot. 67 deg.
N, Temg. 0 :'Sg. W., and forty miles below Good
Hapu, Mackensie river, lot. 65 deg. 50 min. .,
long. 130 W.; also Lockhart river, lat. 67 deg.

15 min. N., lang. 126 deg. W. The specimens are
all cests, in a hard, groy dolemitic rock, breaking
with @ rough, irregular frascture, and presenting a

RENSSELAERIA LARVIS Meek (1869) harsh grenular eppeorance, thst might @ a glence,
e cause it to be misteken far s sandstans, or st any
Trans. Chio. Acad. Sei. Vol. 1., rate for a silidoun rock. As this Giffers from
1867-0, p. 108. the matrix of the other fossils from the ssme locality,
I puspect that this species belangs to s different

RENSSBLARRIA LARVIS Meek rock, possibly older than the Hamiltan group. It l

s : seams to bo sbundant et both localities, and is the
Shell rather above medium aize, langi- ly recognissble fossil in the massos ccllected.

tudinally ovete ar subelliptic in outline,

moderately convex in young exsmples, and Disgrem: 1. Lateral visw. )

very gibbaus in adult specimens; frant 2. Dersal view.

generally rathsr narrowly rounded; lateral 3. dentral view.

margins forming broad semiovate or ssmt- L. snterior view.

elliptical curves, not inflected. Dorsal
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Genus STRINGOCEPHALUS

Defrance, n. gen. 1825

This description is tsken from Cloud, P.E., Geol. Soc. of Am. Special
Paper No. 38, p. 104.

"Diagnosis: Large, subglobular to transversely sublenticular
Stringocsephalidae. Bez prominent, deltidial plates conjunct in adults,
foramen hypothyrid, ventral interarea or planareas present and ordinarily
well developed. Having prominent median septa in both valves and a long,
rodlike, terminally bifid cardinal process in the dorsal valve. Hinge
plates discrete, not supported by crural plates.

General Characters: Shell ranging in length from 60 mm. to over
150 mm. subequally biconvex or with ventral valve the deeper, subglobular
to t ransversely subelliptical, commonly slightly asymmetrical. Anterior
commissure rectimarginate to gently sulcate or gently uniplicate.
Anterior margin evenly rounded or emarginate; 1lateral margins rounded;
cardinal margin submegathyrid. Beak long, pointed, prominent, subéerect
to strongly incurved. Pedicle foramen subovate, variably hypothyrid in
position. Delthyrium of adult shells closed by conjunct deltidial
plates, but a henidium may be present as well. The deltidium, whether
of deltidial plates alone or in combination with a henidium, commonly has
a concave surface due to interference by the incurving beak of the dorsal
valve. Ventral interarea or planmreas ordinarily present and well developed;
dorsal plaintrope generally, but not invariably, present. Shell surface
characteristically unormamented except for growth lines; but some
individuals, particularly young specimens of S. dorsalis, areradially
capillate. Punctae of very small diameter and densely crowded. Shell
substance apparently in two layers; a very thick inner layer, with
component fibers at a steep angle, and an outer layer about one-third
as thick, with fibers at a slight angle to the shell surface. In some
specimens, alternating concentric bands of fibers in the outer layer
seem to be differently oriented with respect to the length of the valve,
causing a peculiar exfoliation phenomenon resembling concentric color
banding.

The ventral valve lacks dental plates, but the hinge teeth are
large and strong and are buttressed by thick deposits of secondary shell.
Denticula assist articulation. A prominent median septum is present,
extending at least three-fourths the length of the valve fram the beak and
becoming higher anteriorly. Diductor scars mark sides of septum toward its
high anterior end, the muscles themselves apparently having extended
posteriorly, and somewhat ventrally, fram there to anterior faces of
clavate lateral extensions of ca dinal process. Wide irregularly rugose
areas of adductor attachment extend from each side of median septum about
halfwgy to lateral margins. Pedicle tube present or absent; in some
individuels it is a ponderous hollew proceéss nearly closed at the anterovent-
ral end, pointing to atrophy of the pedicle. The pedicle appears to have
been attached to the broad posterior end of the median septum. Palliel
impregsions not distinct; shallow, irregular depressicns in the postero-
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lateral corners of some shells could be of pallial or genital origin.

Dorsal median septum of variable height and length. Compared to t
that of the ventral valve it is ordinarily low and short, being only about
half as long as the valve and not reaching as high as the hinge plates.

In a specimen of the Asiatic S. obesus (U.S.N.M.), however, the dorsal
septum is nearly three-fourths as long as the valve and almost as high

as long, extending ventrad to the plane of commissure at its posterior
end. The cardinal process is a remarkable structure, rather similar to
that of the Triplesiidae. It is very long, thick, rodlike, transversely
flattened at its ventral end, and split into two clavate extensions which
fit on either side of the ventral median septum and nearly meet the floor
of the ventral valve. The great cargdinal process and median septum almost
fill the space between the hinge plates and tend to conceal the fact that
they are discrete  structures. Like those of Bornhardtina, the hinge plates
of Stringocephalus are ventrally convex and unsupported by crural plates,
though commonly buttressed by secondary umbonal thickening. Dental
sockets long and deep; lateral accessory sockets receive denticula of
ventral valve. Muscle field about half as long and one-third as wide

as the valve; divided by the median septum into a pair of elongately
subovate adductor impressions somewhat resembling the wings of a maple
seed and longitudinally striate like those of Bornhardtina. Diductor
muscle scars borne on flattened ventral ends of cardinal process.
Impressions of main pallial sinuses border muscle field and extend
posterolaterally, but further vascular detail is unknown.

The spinose, marginal loop ofStringocephalus is, in general,
well known,; but the course of the crura and the posteromedial arms
of the main bands is commonly represented as being rather strongly
inclined to the plane of commissure and largely vemtral to it. In at
least one nearly complete loop (Y.C.S.-3L93), however, the course of
the loop is dmost entirely within the dorsal valve, and no part of it is
at very much of an angle to the plane of commissure. Further detail will
be found under the description ofS. burtini.

Compariscn: A spinose marginal loop, median septa, rodlike
~ cardinal process, discrete hinge plates, and general external appearance
are such a unique combination that formal comparison would be superfluous.®

Genotype: (by original designation) Terebratula burtini = Strygocephale
burtini DeFrance, 1825.

Range: Middle Devonizn of the Northern Hemisphere.
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The concluding remarks of'this'atudy are arranged under three
headings dealing with the contributions, limitations, and suggestions
for further research,

Genersl Conclusions,

1, This thesis brings together for the first time, faunal lists and
detailed descriptions of some brachiopod fossils reported from Canada,
west of the 110th meridian,

- 2. Fossil descriptions could be added to this thesis to form a complete
list of Devonian Brachiopod Fossils from Vestern Canada,

3« The lists and descriptions included here will be of use in the
identification of brachiopod collections at the University of British
Columbiea,

Limitations of this Study.

1; Thesé lists of Pevonian brachiopod faumes are not complete. The
lists were compiled‘from forty-one papers only. Many papers on the
bevonian strata of Western Canada were not examined,

2¢ All the fossila listed have not been déscribed.

3« The question of synonomy of each brachiopod fossil listed here is
not discussed,

4, Varieties of species have not been listed,

5. Descriptions listed here are taken partly from older vorks and may
be limited in detsil.

Suggestions for further studx of Devonlan Brachiopod faunas from

Western Cansda,

1. Important information on the stratigraphic value and geographical
extent of individual species might be obtained from = study of the

stratigraphical palaeontology of these fossils,



2. A study of the palaeoecolégy of these fossils might give 1nforégg:
ion on the tolerance of various species to changes of lithological
environment, The relative importance of individual species in a fauma
might become epparent from such a study.

3+« The author considers that an attempt should be made to systematize
morphological descriptions of these brachiopode., If the morphological
features of all brachiopod species were laid out in 2 similar systematic
mannér, together with photographs and serial sections of the type
maierial, the identification, morphological limits and genmeric affin-

ities of individusl species might be facilitated.
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PLATE I.
Superfamily Dalmsnellacea. |

Genus Aulacella 8chuchert and Cooper,
A. eifelensis Verneuil
1, 2, dorsal and ventral views of exterior x 1%.
3, ventral mould x 2,

Genus Cariniferella Schuchert end Cooper.

'Co carinata Hall,
4, 6, ventrsl and dorssl exteriors x 1%,
C. daumonti Verneuil,
5 Ventral interior x 1%,
Genus Rhipidomslla Oehlert
ﬁ;'faﬁﬁiemi Hall,
7 eiﬁériot view of ventral valve x 1,

8 dorsal interior x 1,

Genus Schizophoria King,

S. eaff, striatula Schiotheim
9 dorsal view'xrl.

10 lateral view x 1.
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PLATE 1II,

Superfamily Pentameracea,
Genus Cypidula Hall,

G._dccidentalis, Hall,

1;5.ﬁorsa1, ventral, lateral, anterior and cardinal
views of a specimen showing plications extending
some distance from the margin of the shell x 1,

6=7 lateral and enterior views of another individ-
ual destitute of plications x 1.

8 Enlargement of ubper half of the shell shoving
area and foramen,

Superfamily Strophomenaces.
"~ Gems Strophomella. BHall.
...9- Sp; Ventral view of complete specimen x 1§,

10 Sp. Ventral interior x 1 approx.
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PLATE III,
Superfamily Stroﬁhomenacea,r‘
' Gems Douvillina Ochlert.
ﬁ. arcuata Hall,
1, Ventral view x 13,
2, Ventral interior x 13,
D. subinterstrialis seretensis Kozlowsid
. 3. Ventral interior.
D._newaomenéis Poerste

4, Posterior-lateral and ventral aspects of
cardinalia (X 3 approx.)

Genus Douvillanaria Stainbrook.
ﬂ.mveriabilis Calvin,.
| 5. Ventral view of hypotype x 2.
6. Dorsal view of another x 2,
7. Internal view of brachial valve x 2,
Genus Leptaena Dalman,
L, depressa Sowerby.
8. Ventral view x 1,
9. Ventral interior x 1,
Genus Leptostrophia Hall and Clarke.

L. magnifica Hall.

10, Interior of brachial valve = cast x 1,

Lo ,Becld. .

-11. Exterior of brachial valve showlng exterior
corrogations x 1,



PLATE III '(CONTINUED),

Genus Né;;ggé;Aéﬁi;t d;§£gr.
o ﬁ.:foékfordensis_ Fenton and Fenton.
12, Ventral interior x 13,
13, Ventral view of complete specimen x 1,

14, Dorsal interior x 2,

. Genus Schuchertella Girty.
8. Desiderata
i5. Dofsal exterior x 1,

S._Woolwérthana

16. Ventral interior x 1,
17, Dorsal interior x 1,
Genus Stropheodonta .Hall.
18. sp. ventral view of complete specimen x 2,
19, . sp. ventral interior,

20, sp. dorsal interior,
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PLATE IV (CONTINUED).

C. ambizuata

1, 2, 3 dorsal,ventral and anterior views x 1,

Genus Camarotoechia Hallvand Clarke,

C. congregata Contrad

.4, 5,6, 7 ventral, dorsal, lateral and anterior views.
Genus Etonla Hall,
E. medialis Vamuxem

8, 9, 10. dorsal, lateral and anterior view of a large
shell .



PLATE 1IV.

Superfamily Productaéea;»

Genus Devonoproductus Stainbrook

D, walcotti Fenton and Fenton
1, 2, 35, Dorsal, ventral and side views x 1,
Genus Productella Hall
P, _subaculeata

4, Ventral view shows one large spine x 1,
5, Dorsal view x 1.

Genus Strophaslosiea King
S. truncata Hall

6, Interior of brachial valve to show cardinal
process x 2,

7, 8, Pedicle valve ventral and posterior views
to show truncation of beak x 2,

Superfamily Chonetaces.

Germus Chonetes.:Fischer
C. macronata Hall
1, Pedicle valve destitute of spines,
2, Pedicle valve with divergent spines.
Genus Chonopectus
C. fischeri Norwood and Patten
3, Small pedicle valve with cardinal spines x 1,

4, Pedicle valve with reticulate ornamentation no
spines x 2,

Superfamily Rhynchonellacea.

Genus Calvinaria Stainbrook
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PLATE V,

Superfamily Rhychonellacea, (Continued.)

Genus Hnotygidim Buchman

H, cuboides Sowerby

1, 2, Posterior and dorsal view x 1,

Genus _Leiorh_ynchua Hall

L. sp.
3, 4, 5, 6, Dorsal valves to show gradation in size x 1,
Genus Pugnues Hall
P. pugmax
7, 9, Ventral and dorsal views x 1,

8a., and Tb, enterior views x 1.
10, lateral view x 1.

Genus Pugnoides Weller
P. ottumwa White

1l a2 « k Cross sections of rostral portion of a
paratype x 2%.

Superfamily Atrypacea.
Gerus Atrypea Dalman
A. reticularis Sowerby

1, 2, Dofea.l and lateral views of a gibbone specimen.
3, 4, Dorsal and lateral views of a normal specimen.

Genmus Gruenewaldtia Tschernyschew
G. latilingius Schmuar

5, 6, T, Dorsal lateral end enterior views.
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PLATE VI (CONTINUED.)

20, Internal longitudinal view,

Génua Tenticospirifer Tien

T eyrtiniformis Hall and Whitfield

21, 22, 23, 24, Ventral, dorsal, posterior and lateral
views. '

Genus Tylothyris North

T, missouriensis Weller

25, 26, Ventral, interior and dorsal exterior x 2,



PLATE Vi,

Superfamily Spiriferaces,
Genus Ambocoelia Hall

A, umbonata Conrad

1, 2, 3, Dorsal, ventral and lateral views x 1.
4, 5, Anterior of a pedicle and a dorsal valve x 3,

Gerus Athyris McCoy
' A, cora Hall
6, 7, 8, 9, Dorsal, lateral, ventral anterior views,
Genus Cyrtina Davidson
C. septosa Phillips
10, 11, 12, Posterior, anterior and laterel Qiews.
Genus Elytha Fredricks
E, fimbriatus Conrad
13, 14, 15, Ventral, dorsal and lateral views,
Genus Martinopsis Waagen |
M laevis Hall
16, 17, Posterior and dorsal views of an interior cast.
Genus Meristella Hall
M. bella Hall
18, Interior of pedicle valve showing teeth deeply
excavated mscular area and the testateous thich-
ening which fills the pedicle cavity except along
the median line,
M, 1laevis BHsall

Single plate showing sub-triangular medium cavity
and supporting septum x 3

M. walcotti EHall
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PLATE VII,

Superfamily Terebratulacae.

Genus

Genus

Genus

Cransena Hall and Clarke

C. schucherti Cloud

1, 2, 3, 4, Dorsal, ventral, lateral and anterior
views of holotype.

Cryptonella Hall

C. planirostra Hall
5, 6; lateral and dorsal views of a solicied shell,

C. reimanni Cloud
7, 8, Ventral and dorsal view of holotype.
C. eximia Hall

9, Dorsal view x 3,

Renselandia Hall

R. johanni Hall

10, 11, 12, 135, Ventrel, dorsal, posterior and lateral
views of a typical specimen.

Stringocephalus DeFrance

S. burtins DeFrance

14, 15, Dorsal and posterior views of a medium-sized
specimen,
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