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PREFACE 

The Devonian rocks of southwester n Ontario a r e a p art of the 
eastern flank of the Michigan Basin; t hey comprise a thick sequence 
of car bonate and evaporite depos its that have contri buted a large 
quantity of oil and gas to the economic wealth of Canada for over 
50 year s . I n spi t e of their long history of exploration , development 
continues and there i s a continuing need for geo logical investigation . 
This report presents the results of a paleontological study of the 
Detroit River Group, a widely di s tribute d group of r ocks cons i sting 
of three formations, each with a char acteristic fossil assemb l age . 
The r esults of the s tudy are applied to problems of correlation with in 
the Michigan Basin and establish the r e lationship between the succes
sion there and other North Amer ican and European Devonian sequences . 

Ottawa, July 13, 1970 

Y. O. For tier , 
Director, 
Geological Survey of Canada 
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BRACHIOPODS OF THE DETROIT RIVER GROUP (DEVONIAN) 
FROM SOUTHWESTERN ONTARIO AND ADJACENT 

AREAS OF MICHI GAN AND OHIO 

ABSTRACT 

The Detroit River Group is a widely distributed sequence of carbonate 
and evaporite deposits in the Michigan Basin and adjacent parts of the craton . 
In the type a r ea , these rocks can be lithologically subdivided as follows (in 
ascending order): Amherstburg Dolomite, Lucas Dolomite, and Anderdon Limes tone. 
Each of these formations is also characterized by its distinctive fossil a s sem
blage. However, neither the formations nor the fossils maintain their identity 
much beyond the t ype area; in northwestern Ohio the section consists entirely 
of dolomite (the Lucas) whereas near Ingersoll, Ontario the rocks are all lime
s tone (Detroit River Gr oup , undifferentiated) . 

The most diagnostic megafossils in the Detroit River belong to the 
brachiopod genus Prosserella which originally included seven named species and 
subspecies; the genus is herein revised to two species , P. modestoi des and 
P. lucasi . The total brachiopod fa una consists of sixty-seven species, of which 
forty-five are herein described (including three new species, Camarotoe chi a (?) 
ehlersi, Meristella (?) l i vingstonensis , and Cranaena boucoti) . 

Fifty- one species are restricted to the Detroit River and five addi
tional species are long- ranging forms present both in rocks older and younger 
than the Detroit River; these fifty-six species have only limited value in 
correlation . The geographic and stratigraphic distribution of the remaining 
eleven s pecies (plus Cr anaena boucoti possibly) indicate that the Amherstburg 
Dolomite is correlative with the Edgecliff Member of the Onondaga Limestone 
in New York, Zones A- F (after Stauffer , 1909) of the lower Columbus Limestone 
in Ohio, the upper five feet of the "Coral Zone" (after Campbell, 1942) of the 
Jeffersonville Limestone at the Falls of the Ohio River, and the upper Dutch 
Creek Sandstone and lower Grand Tower Limestone in southwestern Illinois . 
Similarly, the Anderdon Limestone is correlative with the upper Onondaga, 
Zone Hof the Columbus, the Par aspiri f er acumi natus Zone of the Jeffers onville, 
and the upper Grand Tower below the occurrence of Brevispirifer lucasensis . 
These correlations are partially s upported by the stratigraphic distribution 
of the range-zones of the following important genera in the Detroit River and 
correlative rocks: Spinulicosta , Atribonium, Camarospira, Metaplasia , and 
Cranaena . 

Al l of the Detroit River species are confined to the Appalachian 
Faunal Province and s o cannot be used for intercontinental correlation . Fur
thermore, the limits of the Detroit River generic range-zones overlap the Lower 
Devonian-Middle Devonian boundary or else the limits are so poorly known that 
they are of uncertain value in intercontinental correlation . However, conodonts 
and goniatites in the upper Onondaga and Columbus indicate that these rocks are 
of Eifelian (Middle Devonian) age; the Anderdon must therefore also be Eifelian . 
The age of the Lucas and Amherstburg is uncert ain; these formations could be 
either lower Eifelian (Middle Devonian) or upper Ems i an (Lower Devonian) . 

RESlJNE 

Le groupe de la riviere Detroit est une sequence tres etendue de depot s 
de carbona t es et d ' evaporites , situee dans le bassin du Michigan e t dans les 
parties adjacentes du craton. Dans la zone t ype , on peut repartir les r oches 
d'apres la lithologie, comme s uit (ordre croissant): dolomie Amherstburg, 
dolomie Lucas, e t calcaire Anderdon . Chacune de ces formations est egalement 



carac t erisee par l ' assemblage particulier de ses fossiles . Cependant pas plus 
les formations que l es fossiles ne conservent l e urs caracteres identifiables 
au-dela du t ype ; au nord-oues t de l'Ohio la coupe es t forme e entie r ement de 
dolomie (Lucas ), tandi s qu ' aux environs d'Inge r so ll, en Ontario, la roche e st 
composee entierement de cal cai r e (group e de la rivie r e Detroit, non-differencie). 

Les megafossiles les plus carac t e ris t iques du groupe de la riviere 
Det r oi t appartiennent au genre des brachiopodes Prosserella qui a l' origine 
comportait sep t especes e t sous-especes connues ; on a r edui t, dans le present 
ouvrage , le nombre des especes a deux P. modestoides e t P. lucasi . Le groupe 
entier des brachiopodes compr end soixan t e- sep t especes, dont qua r ant e cinq son t 
de c r ites dan s l e present ouvrage (dont trois nouvelles especes , Camarotoechia (?) 
ehlersi , Meristella ( ?) livingstonensis , e t Cranaena boucoti ) . 

Cinquante et une d e ces especes ne se trouvent que dans le groupe de 
la riviere De troit, et cinq a utres especes sont beaucoup plus courantes e t se 
r encontrent a la foi s dans des roches plus anciennes e t plus jeunes que celles 
de l a rivier e De troit; ces c inquan t e-six especes presentent peu de valeur pour 
l es ques tions de correlation. La r epartition geographique et stratigraphique 
des onze autres especes (ainsi que de l' e spece Cranaena boucoti , eventue llement) 
indique que la zone a dolomie Amher s tburg correspond au membre Edgecliff du 
Calcaire Onondaga , a New York, Zones A-F (d'apres Stauffe r, 1909), du Calcaire 
Colombus inferieur en Ohio, aux c inq pie ds situes dans la partie superieure de 
la "Coral Zone" (d'apres Campbell, 1942) a u Calcaire J e ffe r s onville des chutes 
de la riviere Ohio, e t au Gres Dutch Creek s up e rieur et au Calcaire Grand 
Tower inferieur au s ud-oues t de l'Illinois . De meme le Calcaire Anderdon cor
r espond a l ' Onondaga, zone H de Columbus, avec la zone Paraspiri f er acuminatus 
de Jeffersonville au Grand Towe r inferieur sous -jacen t a la venue de 
Previspirifer lucasensis . Ces correspondances s ont partie llement s upportees 
par la r epartition strati graphique des genr es importants suivan t s dans les 
r oches de la riviere De troit e t l es roches correspondantes; Spinulicosta, 
Atribonium, Camarospira, Metaplasia e t Cranaena . 

Toutes les especes presentes dans les roches de la riviere Detroit ne 
se r encontrent que dans la province faunique de s Appalaches , et par suite ne 
peuvent servir a ses correspondances intercontinentales . De plus, les limites 
de r epartition des genres dans les roches de la riviere Detroit chevauchent la 
limite entre le Devonien inferieur e t l e Devonien moyen, ou s inon, elles sont 
si mal connues qu' e lles ne pe uvent pas servir avec precision a e tablir des cor
r espondances intercontinentales . Neanmoins, l es conodontes et les goniatites 
de l' Onondage superieur e t du Columbus indiquent que ces roches <latent de 
l' Eifelien (Devonien moyen): celles de l'Ande rdon doivent done egalement dater 
de l ' Eifelien . L'age du Lucas e t de l'Amherstburg es t incertain; ces formations 
pourraient dater soit de l'Eifelien inferieur, (Devonien moyen), soit de l'Emsien 
s uperieur (Devonien inferie ur). 



INTRODUCTION 

The rocks of the Detroit River Group include a rather heterogeneous 
assemblage of limes tone , dolomite, and evaporite deposits; elastic materials 
a r e absent except f or very loca l sandy limestone and oolitic beds. Fossils 
are mostly r es tri c ted t o the carbonate unit s and include a rather unique 
brachiopo d fauna having very little similarity wi th contemporaneous faunas in 
eas t e rn North Ame rica. The Detroit River is widely distributed throughout the 
r egion of the Michigan Basin and a l so in adjacent portions of the craton i n 
sou thwestern Ontario and in central Ohio eas t of the Findlay Ar ch (see Fi g . 1). 
The outcrop s from which the brachiopods described in this report were collected 
are restricted t o the rim of the Michigan Basin in sou thwestern Ontario, south
e astern Michigan, and nor thweste rn Ohio (see Appendix I). 

The Lower and Middle Devonian stratigraphic sequence in the Mi chigan 
Basin cons i s t s largely of carbonate ro cks beginning with the Bois Bl anc 
Limes t one; locally in northern Michigan the Garden Island Formation underlies 
t he Bois Blanc . The De troi t River Gr oup succeeds the Bois Blanc except along 
the axi s of the Findlay Arch and in southeastern Michigan whe r e the Sylvania 
Sandstone intervenes . The Dundee Limestone in Michigan and northwes t ern Ohio 
and the Delaware Limestone in southwestern Ontario disconformably overli e the 
Detroi t River and a r e in turn overlain by elastic rocks of the Hamilton Group. 

In cen tra l Ohio the Bois Blanc Limestone and the Sylvania Sandstone 
are absent, except for about three inches of Sylvania reported by Dow (1962, 
p . 26) from a well near Sandusky; e l sewhere the Detroit River unconformably 
overlies Upper Silurian rocks of t he Bass Islands Group . The Detroit River in 
t his area consists of brown , sparsel y fossiliferous dolomite and is conformably 
overlain by coarsely crys t all i ne grey limestone of the Columbus (Carman, 1927, 
pp. 500-5 02) . 
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Figure 1. Index map of Michi gan Basin and adj acen t areas showing distribution 
of Det r oit River Gr oup (af t er Car man , 1927; Ehlers, St umm, and 
Kesling , 1951 ; Martin , 1936; Pinsak and Shaver, 1964; Sanford, 1958; 
Sanfor d and Brady, 1 955). 
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STRATIGRAPHY 

Rock-stratigraphic Units 

Nomenclature 

The name Detroit River Group was proposed by Lane, Prosser, Sherzer, 
and Grabau (1909, p. 555) for a succession of dolomite and limes tone s trata 
exposed along the Detroit River and near Sylvania, Ohio. They included four 
formations , considered by them to be stratigraphically arranged in ascending 
order as Flat Rock Dolomite, Anderdon Limestone, Amherstburg Dolomite, and 
Lucas Dolomi te. This usage of the name Detroit River was retained in numerous 
subsequent r epor ts until Carman (1936) noted the stratigraphic and faunal sim
ilarities between the Detroit River and the underlying Sylvania Sandstone and 
urged that the Sylvania be included with the Detroit River. Carman's sugges
tion was adopted by most subsequent workers . 

The complete s uccess ion of rock-stratigraphic units as listed by Lane, 
Prosser, Sherzer, and Grabau (1909, p. 555) has never been exposed at a single 
locality, except for a brief period during the excavation of a salt shaft in 
Detroit, Michigan. This lack of continuous exposure led to considerable dif
ficulty in the correlation of these rocks among the various outcrops in south
western Ontario, southeastern Michigan, and northwestern Ohio. Ehl e r s (1950) 
revised the s tratigraphic success ion and eliminated the Flat Rock as a separate 
unit; the sequence of formations in the Detroit River Group, in ascending order, 
was given as Sylvania Sands tone, Amherstburg Dolomite, Lucas Dolomite, and 
Anderdon Limestone. Landes (1951) and Sanford (1967) adopted essentially this 
same sequence but considered the Sylvania as a member of the Amherstburg. 

Despite the faunal similarity between the Sylvania Sandstone and the 
overlying Amhers tburg Dolomite, these two rock-stratigraphic units are strik
ingly dissimilar lithologic entities and therefore the Sylvania should not be 
included as the basal formation of the Detroit River Group. In the usage of 
Detroit River for the present report it consists largely of carbonate rocks 
and includes , in ascending order, the Amherstburg Dolomite, the Lucas Dolomite, 
and the Anderdon Limes tone (s ee Table 1) . In the type area of the Detroit 
River, each of these formations can be recognized as separate lithologic unit s 
but when they are followed into the Michigan Basin and on the adjacent platfo rm, 
these differences become less distinct (Briggs, 1959). 

The name Amherstburg was first used by Sherzer and Grabau (1909, 
pp. 542, 543) for an abundantly f ossiliferous "bed" in "the bottom of the eastern 
( or> Aniherstburg ) channel of the Detroit River opposite Amhers tburg, Ontario" 
(my italics) . This is Locality J, Appendix I . No rocks have ever been exposed 
at thi s locality but the channe l was deepened by dredging during the early 
1900s and the fossiliferous dolomite was piled along the Ontario sho r e of the 
river. It was largely from these blocks that Rev. Thomas Nattre ss collected 
the fossils described by Grabau and Sherzer (1910) as occurring in the 
Amherstburg . Thus, the t ype sec tion of the Amherstburg was never examined by 
Sherzer and Grabau and both the name and the major portion of the fauna were 
based on dredged material. 

However, from 1904 t o about 1912 essen tially the same rocks and fossils 
were exposed in a small anticline in the cut just east of Stony Island at t he 
north end of the Livingstone Channel in the Detroit River (Locality I, 
Appendix I) . Grabau and Sherzer (1910) regarded all of the rocks exposed in 
the Livingstone Channel as Amherstburg , but more recent wo rkers have recognized 
that the lower Lucas was also present in the channel (LaRocque, 1950, p. 335; 
Ehlers, Stumm, and Kesling, 1951, p. 9). G.M . Ehler s (pers. comm .) restricts 
the Amherstburg to about 10 feet of dark brown, porous, coarsely crystalline 
dolomite containing an abundant coral and mixed-brachiopod fauna formerly 
exposed only in the cut just east of Stony Island. Unfortunately , this same 
combination of lithology and faunal abundance and diversity is not presently 
exposed in the Amherstburg area. 
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Table 1 

Generalized historical deve lopment of 
rock-stratigraphic nomenclature in the type a r ea 

of the Detroit River Group and the Sylvania Sandstone 

. Lane, et al ., 1909 

Det r oit Rive r Se ries 
(or Upper Mon r oe) 

Lu cas Dolomite 

Amherstburg Dolomite 

Ande rdon Limestone 

Flat Rock Dolomite 

Middl e Mo nroe 

Sylvania Sandstone 

40 miles 

Carman, 1936 

Detroit Rive r 
Group 

Lucas 

Amherstburg 

Ande r don 

Flat Rock 

Sylvania 

Amherst burg 

Ontario 

Ehl ers , 1950 

Detroi t Rive r Group 

Ande rdon Limestone 

Lucas Dolomite 

Amherstburg Do lomite 

Sylvania Sandstone 

130 miles 

Present r eport 

De troit River Gr oup 

Anderdon Limestone 

Lucas Dolomite 

Amher s tburg Do l omite 

Sylvania Sandstone 

Ingersoll NE 
Ontario 

Columbus Limestone 

GSC 

Figure 2 . Gene r alized lithofacies r e l a tions among the various ro ck - s tratigraphi c 
unit s of the Detroit River Group . 
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In the vicinity of Sylvania, Ohio the section between the Sylvania 
Sandstone and the Dundee Limestone consists of about 125 feet of tan to light 
brown, moderately coarse-textured , dense dolomite named the Lucas by Prosser 
(1903, p. 541). Fossils are neither abundant nor diverse in the type Lucas 
(Locality A, Appendix I). Rocks of similar lithology are widely distributed 
in the Michigan Basin (where they contain interbedded evaporite deposits) and 
on the adjacent platform. In southeastern Michigan and the Livingstone Channel, 
strata correlated wi th the Amherstburg are overlain by brown dolomite contain
ing an abundant but taxonomically restricted gastropod and ProssereZZa fauna. 
This same fauna is also present near Sylvania, Ohio i n the middle portion of 
the Lucas as defined by Prosser, and subsequen t authors (e.g. Ehlers, Stumm, 
and Kesling, 1951) have restricted the name Lucas to these gastropod- bearing 
beds. In the present report the term Lucas is used as originally defined by 
Prosser; it differs from the type Amherstburg in being lighter coloured, more 
finely crystalline, and somewhat less porous. 

The name Anderdon was first used in an abstract (Sherzer and Grabau, 
1908) and then more fully discussed and defined in later publications by Sherzer 
and Grabau (1909) and Lane, Prosser, Sherzer, and Grabau (1909); it is the same 
as the "Corniferous Limestone" of Nattress (1902, p. 126). The type Anderdon 
(Locality K, Append ix I) consists of about 25 feet of very pure, grey, fine
grained limestone. The fauna listed by Sherzer and Grabau (1910, p . 44) was 
collected from a reef about 6-8 feet thick which is no longer exposed; Ehlers, 
Stumm, and Kesling (1951, pp. 11-13) described the Anderdon as rather uniformly 
bedded, grey limestone and noted the presence of an unusual gastropod fauna 
in the upper 7-8 feet (Linsley , 1968). This same combination of lithology and 
fauna i s not exposed elsewhere at present. 

During the early 1900s a shaft was excavated in Oakwood, Michigan 
(a suburb in southern Detroit) to obtain salt from the deeply buried Silurian 
deposits. This shaft (Locality H, Appendix I) penetrated the entire thickness 
of the Detroit River Group and the section was briefly described by Grabau 
and Sherzer (1910, pp. 41, 45-46, 51) and Sherzer (1913, Fig. 21). Unfortu 
na tely, the nomenclature and correlations used by these authors were incorrect 
and have been a source of considerable subsequent confusion . 

In the vicinity of Amher s tburg, Ontario, the exposur es of the Detroit 
River Group at this time included two coral-rich units, the Amherstburg in the 
bed of the river and the Anderdon in the quarry north of town. The salt shaft 
penetrated only one coral-rich unit and Grabau and Sherzer (1910) and Sherzer 
(1913) incorrectly correlated this with the Anderdon. Fagerstrom (196la, p . 45) 
has discussed one possible revisi on of the salt shaft succession and concluded 
that beds called Flat Rock and Anderson (an obvious missp elling of Anderdon) 
by Sherzer (1913, Fig . 21) are probably correlative with the type Amherstburg 
and that the Anderdon is either absent from the salt shaft or has been includ ed 
with the Dundee. The chief difficulty with this revision is that at the type 
locality of the Amherstburg , less than 12 miles to the south , this formation 
is onl y about 10-17 feet thick, whereas in the salt shaft the sum of the thick
nesses for Sherzer's Flat Rock and Anderdon is 85 feet. This r ela tively great 
discrepancy in thickness may be partly the result of reef deve l opment causing 
local thickening of some of the units. Alternatively, the coral-bed of the 
salt shaft may be equivalent to the gast rop od - bearing dolomite above the type 
Amherstburg in the Livingstone Channel and to the middle portion of t he type 
Lucas near Sylvania, Ohio. However, s ince the fauna of the salt shaft coral
bed is very similar to the fauna of the type Amherstburg, the coral-be d is 
questionably referred to that formation in the present report. 

Contacts 

In their original s ummary of the s tratigraphi c sec tion along the Detroit 
River, Lane, Prosser , Sherzer, and Grabau (1909, p . 556) indicated that the 
contac t between the Sylvania Sandstone and the overlying Detroit River Group was 
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disconformable. This same relation was repeated by Sherzer and Grabau (1910, 
pp . 27 , 40). However, Carman (19 27; 1936) described the gradational nature 
of the Sylvania-Amherstburg contact and the faunal similarity between these 
units and correctly concluded that the con tact was conformable . 

In southwes tern Ontario, except locally in Essex County (see Reavely 
and Winder , 1961), the Detroit River overlies t he Bois Blanc Limestone . The 
contact is nowhere exposed but subsurface evidence suggests that it is also 
gradational (Sanford , 1967); Sanford and Brady (1955) logged the Detroit River 
and Bois Blanc as a single unit. Best (1953) regarded the contact as conform
able but in the Michigan Basin Landes (1951) and Sanford (1967) described the 
same contact as unconformable . In cen tral Ohio the Detroit River unconformably 
overlies Upper Silurian rocks. 

Throughout the area of the Michigan Basin and on the adjacent platform 
the upper contact of the Detroit River wi th the overlying Dundee or Delaware 
Limestone is unconformable . However , in central Ohio the Detroit River is 
overlain by the Columbus Limestone. Stauffer (1909) regarded the contact as 
unconformable but Carman (1927, pp . 500-502) described it as conformable ; in 
the present report the contact is regarded as conformable . 

Ehlers and Stumm (1951) described a section of sandstone and sandy 
limestone about 15 feet thi ck in the wall of a quarry just northeast of 
Ingersoll, Ontario (Locality 22984 , Appendix I) containing a fauna similar to 
the uppermost beds (zone H of Stauffer, 1909) of the Columbus Limestone in Ohio. 
These authors described the lower contact of their "Columbus Limestone" near 
Ingersoll as unconformable wi t h the underlying Detroit River Group . However, 
detailed examination of the contact by the present wr iter indicates that it is 
probably conformable. 

In summar y, the Detroit River Group in the usage of the present report 
is a relatively unified sequence of carbona t e rocks with occasional interbedded 
sandstone and evapori t e deposits (Landes, 1951) that is sharply delimited in 
most areas from the underlying and overlying strata. The nomenclature of the 
Detroit Rive r formations and their generalized lithofacies relations as used 
in the present report are given in Figure 2 . 

Biostra tigraphic Units 

When Lane, Prosser , Sherzer , and Grabau (1909, pp . 555, 556) originally 
discussed the nomenclature and subdivision of the rocks of the Detroit River 
Group they included the following sequence of biostratigraphic zones: 

Detroit River Series 
Zone of Prosserella 

Lucas Dolomite . Zone of Cylindrohelium 
profundum and Acanthonema 

Amherstburg Dolomite . Zone of Ponenka 
conadensis 

Anderdon Limestone . Zone of Idiostroma 
nattressi 

Fla t Rock Dolomite . Zone of Syringopora 
cooperi 

The distribution of the genus Prosserella is nearly coincident with the 
geographic and stratigraphic limits of the Detroit River Group and the Sylvania 
Sandstone. The Pendleton Sandstone in north-central Indiana is the only other 
named rock-stratigraphic unit from which specimens of this genus are known. 
Al though fos s ils are generally not abundan t in the Detroit River and Sylvania, 
specimens of Prosserella lucasi and P. modestoides are present, often in large 
numbers and occasionally as the only fossils, at almost every fossiliferous out 
crop of these rocks in Ontario, Michigan, and Ohio . The chief exceptions are 
reefs and coral - rich biostromes but even in these ro cks a few specimens of 
Prosserella are generally present (Fagerst rom, 1966a) . 
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The zonal index s pecies and/or genera for each of the formations in 
the Detroit River Group were chosen by Lane, Prosser, Sherzer, and Grab au 
(1909) because they were charac t eristic of , r estricted t o , or abundant in 
their particular zone. However, the present writer has encountered cons iderable 
difficulty in recognizing these formal zones . 

As noted by Ehlers (19 SO), the Flat Rock cannot be distinguished trom 
the Amhers tburg and t here fore the name has been dropped from formal rock
stratigraphic nomenclature. Similarly, the Syringopora cooperi Zone i s of very 
ques tionab le validity . This species was known from only one locality (Grabau 
and Sherzer , 1910, p . 118) and the typ e specimen is too poorly preserved for 
identification . As the accompanying fauna (Sherze r and Grabau , 1909 , p . 546; 
Grabau and Sherzer, 1910, pp. llS, 118, 119) is similarly of uncertain taxonomic 
validity, the Syringopora cooperi Zone is herein dropped from formal bios trati 
graphic nomenclature until additional well - preserved material becomes available. 

Lane , Prosser, Sherzer, and Grabau (190 9 , p . SSS) r egarded Panenka 
canadensis as characteristic of, al though not res tri c ted to the Amherstb urg 
Dolomite . This s pecies, presently known from a single s peci men from the 
Amherstburg, was also reported in the Lucas (LaRocque , 1950, p . 325) . Neither 
of t he original localities is available for additional collecting . In the 
opinion of the present writer, thi s species is not characteristic of the 
Amherstburg (s ee discussion of Locality I, Appendix I); the fauna from this 
formation consists, instead , of an abundant and diverse assemblage of co rals 
and brachiopods (Sherzer and Grabau, 1909, pp . 547-549). Therefore, because 
of the apparent uncertainty regarding the stratigraphic distribution of P. 
canadensis in the Detroit River, it is s uggested that t his name be dropped from 
for mal biostratigraphic nomenclature and that rocks formerl y assigned to this 
zone be informally called the " coral - mixed brachiopod subzone" until the entire 
faunal assemblage has been r es tudied and a new zonal index species formally 
designated . 

The fauna from exposures along t he Detroit Ri ver r e garded by Lane, 
Pro sser , Sherzer, and Grabau (1909) as correlative wi th the t ype Lucas consis t s 
largely of endemic gastropods (e . g. Acanthonema holopiforme and Murchisonia 
suhcarinata ) and the nearly ubiquitous brachiopod Prosserella lucasi . In 
northwestern Ohio where the Lucas is the only formation of the Detroit River 
Group present, the fauna is somewha t more diverse and in the lower part 
includes s ome of the same fossils as the " coral-mixed brachiopod s ubzone". 
Lane, Prosser , Sherzer, and Grabau (1909) incorrectly regarded the entire type 
Lucas as corr elative with just their Acanthonema or Cylindrophyllum profundum 
Zone along the Detroit River. However, subsequent detailed s tudy of these 
rocks (Ehlers , Stumm and Kesling, 19Sl) indicated that the fauna of this zo ne 
is restricted to the middle Lucas at the t ype section and therefore that the 
Acanthonema-bearing rocks are not correlative with the en tire Lucas as defined 
by Prosser (1903, pp . 540, 541) and as used in t he present report. These rela 
tions are shown in Table 2. 

The internal features of Cylindrohelium Grabau (Grabau and Sherzer, 
1910, p . 102) are largely unknown and so the genus has been regarded as being 
of uncertain validity or as synonymous with CylindrophylZum (Hill, 1956, 
p . F280 ) . Therefore, it is proposed that the formal name of this biostrati
gr aphic unit be changed to the Acanthonema holopiforme Subzone. 

Lane, Prosser, Sherzer, and Grabau (19 09, pp. 5SS, 556) designated the 
I diostroma nattressi Zone as coincident wi th the Ande rdon Limestone. The orig
inal description of thi s species was based on some specimens from the "coral 
bed" of Oakwood, Michigan sal t shaft (Grabau and Sherzer, 1910, Pl. 8, 
figs. 2, 3); however , as noted previously, these rocks are no longer considered 
to be correlative with the t ype Anderdon. Furthermore , in their r evision of 
the Detroit River stromatoporoids , Gal loway and Ehlers (1960, pp. 99-101) elim
inated the salt shaf t specimens from this species and placed the species in 
the genus Amphipora . Thus, on the basis of current information, Amphipora 
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Tab l e 2. 

Comparison of Rock- strati graphi c and biostratigraphi c nomenclature in 
t he t ype a r ea of the Detroit River Group 

·~~~~~~~~~~~~ ...... 

~ylvania , Ohio Amhe r s tburg, Ont . 

Amphipora nattressi Sub zone Anderdon Limes tone 
QJ 

--- ·CJ) - -.&J --------------------------------------------------"' .,., 
cJ s 
;:l 0 

....:I ""' 

Acanthonema hoZopiforme Sub zone Luca s Dolomite 

-------0 --------------------------------------------------
p 

" coral-mixed brachi opod s ub zone" Amher s t bur g Dolomite 

nattressi is r es tricted to the t ype Anderdon and in the present report t hese 
r ocks are des ignated as the Arrphipora nattressi Subzone. 

In s ummary , each of the formations o f t he De troit Rive r Group and 
Sylvania Sandstone as present in the area around Amhe r stbur g , Ontario i s char
acte r ized by a distinctive faunal assemblage and each of these assemblages may 
be des i gnated as a separate bios tratigraphi c s ubzone. These s ubzones are 
stratigraphically arranged as follows : 

Pros sere ZZa 
Zone 

Anderdon Limes t one ; Arrphipora nattressi 
Sub zone 

De troit River 
Group 

Lucas Dolomite; Acanthonema hoZopiforme 
Sub zone 

Amherstburg Dolomite ; " coral-mixed 
b r ach iopod s ubzone" 

Sylvania Sandstone; no s ubzonal index designated 

Ehlers, Stumm, and Kesling (1951) r egarded each of these s ubzones as 
a formation and we r e very s uccessful in extending them throughout the type area 
of the Detroit River Gr oup . Therefore, near Sylvani a , Ohio , Ehle r s , Stumm, 
and Kesling (1951, pp. 5, 6) have separately described the Anderdon, Lucas 
and Amhe r stburg Fo rmation s wher e as the present author r egards these same r ocks 
as t he Amphipora nattressi , Acanthonema hoZopiforrne , and " coral-mi xed brachiopod" 
Subzones r espective l y and includes them as biostratigraphic s ubdivi s ions of the 
t ype Lucas a s originally defined by Pros s er (1903 , p. 541). This latte r s trati
gr aphic scheme maintains the conceptual dis t inction between ro ck-s tratigraphi c 
and biostratigraphic units . 

Unfortunate l y, none of these s ubzones a s currently unde r s tood has much 
bios tratigraphic significance ; thei r faunas have not bee n recognized beyond 
the type area of the De troit River Group . Only a very few brachiopod s pecies 
from the type area are present elsewhere in the Detroit River Group and t he 
number of s pecies ex t ending beyond t he geographic limits of the ProssereZZa 
Zone i s exceedingly small. 

The brachiopod fauna of the ProssereZZa Zone is similarly distinct 
from the faunas in both t he underlying and overlying units. Boucot and Johnson 
(1968) have listed twenty- s i x gene ra and species in the Bois Blanc Limestone 
and of these only five s pecies and thirteen gene ra have been identified from 
the ProssereZZa Zone . Furthe rmore , these jointly occurring s peci es and genera 
do not include the most characteris ti c Bois Blanc f orms (e.g . CentroneZZa 
gZansfagea, Eod,evonai>ia arcuata, and Ainphigenia s pp.). 
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Bassett (1935 , pp. 440, 441) listed twenty-eight brachiopod species in 
about nineteen gene ra from the typ e area of the Dundee Limestone . Of these, 
only one rare species (Braahyspirifer (?) manni ) and nine genera also occur in 
the Prosserella Zone. A similar comparison of the Detroit River and Delaware 
brachiopods is much more difficult because of the lack of modern investigations 
of the Delaware faunas. However , in the writer's experience none of the abun
dant and widely distributed Delaware species (e.g. Brevispirifer luaasensis, 
"Martinia" mai a, Atrypa aos t ata, Musarospirifer sp .) is present in the Detroit 
River. 

In summary, the brachiopod fauna of the De troit River Group and the 
Sy l vania Sandstone is very highly endemic; it is sharply distinct from the 
preceding, contemporaneous , and succeeding faunas in the Michigan Basin and 
adjacent parts of the craton. This endemism has been par tially responsible 
for t he previous confusion regarding the age and s trati graphic r elations of 
these rocks. 

Grabau and Sherzer (1910, pp. 217-223) were gr eatly impressed by the 
s upposed Silurian affinities of the Aaanthonema holopifoY'ITle Subzone gastropods 
and despite the admitted Devonian affinities of the Amherstburg and Anderdon 
corals and brachiopods, they regarded the Detroit River Group as Late Si lurian 
in age . Almost immediately there followed a success ion of contradictory reports 
(e.g. Nattress, 1911, 1912a, 1912b ; Stauffer, 1915, pp. 285 , 286; Stauffer, 
1916), each p r esenting evidence of questionab l e validity to assert the Devonian 
age of these r ocks . It was not until M.Y. Williams ' (1919 , pp . 19-22) detaile d 
analysis of the Detroit River fauna tha t the age was generally accepted as 
Devoni an. Subsequent study indicates that none of the taxa ascribed to Silurian 
forms we r e correctly identified by Grab au (in Grabau and Sherzer, 1910) and a 
few of the species have been redesc ribed as new or reassigned to Devonian genera. 
Most r ecent eviden ce indicates that the age of the Detroit River Group is l argely 
early Middle Devonian (early Eifelian) with some possibility that the Amherstb urg 
Dolomite is late Early Devonian (late Emsian) . (For a detailed discussion of 
t he age of the Detroit River Group the reader ' s attention is directed to the 
section of the present report entitled "In tercontinental Correlation". ) 
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SPECIES OF THE GENUS PROSSERELLA 

Taxonomic Criteria 

Grabau (in Grabau and Sherzer, 1910) was ver y inconsistent in his 
application of various morphological features of Prosserel la as taxonomic 
criteria for systematic subd i v i sion of the genus . Thus, fo r some species he 
stressed the form of the fold and sul cus , for others the shape of the valves, 
and for yet another species the convergence of the dental plates . Unfortu 
nately, he failed to consider the simul t aneo us variation of several features 
among his taxa so that the present author was unable to establish any unity 
of features by which each could be recognized . The degree of variation for 
several morphological fea tures of Prossere lla is so great that discrete and 
unique groups (species) having biological meaning and stratigraphic usefulness 
cannot be determined on the basis of single taxonomic characters . 

Therefore, each potential taxonomic crit er ion has been investigated 
independently and also in conjunction with other criteria t o determine the 
range of variation of each . The intention was to discover pairs or gr oups of 
features that var i ed in a co-ordinated manner and so could be used in the 
establi shment of easily recognized subdivisions of the genus. Although over 
1,000 specimens of Prosserel la were available fo r this s tud y , the writer 
restricted the sample to approximately 300 specimens from the type region of 
the Detroit River Group for which reasonably accurate collection data were 
available . The reason for restricting the sample to topotypi c material was 
to provide as objective a basis as possible for increasing the size of the 
hypodigms from which Grabau ' s types were selected . Since Grabau had estab
lished a group of species names having pr i ority , it was necessary to integrate 
his type specimens into the revision of the genus in the present report . (For 
a detailed discussion of the taxa of Prosserella recognized by Grabau and the 
nature of his type material , the reader is referred to Appendix II). 

The chief obstacle in this investigation was the general lack of 
c l early defined potential taxonomic cri t eria, especially features of external 
ornamentation. In addition , the nature of the preservat i on and the sma l l 
number of brachial valves further limited the number of features studied . 
Therefore, only four criteria were investigated in detail and the results from 
these were rather disappointing . Nonethel ess they do indicate the problem of 
subdivision of highly var i able , endemic , small populations of what was probably 
a specialized evolutionary sideline and dead-end. The fo ur criteria studied 
were as follows: 

I . Fold and sulcus 

Although neither the fold nor the sulcus is a prominent, clearly 
defined feature , they typically appear early in the ontogeny and their general 
form can be readily determined in most spec i mens. However, the presence of 
these features is not universal for the genus and there i s a comple t e range in 
their importance from shells in which they are absent to shells in which both 
features are relatively well developed. 

Grabau stressed the fo r m of t he fold and sulcus in his descriptions 
of P. modestoides, P. l ucasi, and P. planisinosus. Out of a total of ten type 
specimens for these three spec i es not one specimen consists of both valves 
joined . Thus, in each case Grabau was fo rced to ass ume either that disassoci 
a t ed opposite valves were once joined or that there was a very direct relation 
between the form of t he fold and sulcus, e . g . that the form of t he fold could 
be predicted from the form of the sulcus and vice versa. 

Examination of the type specimens indicates that the assumed original 
articulation of present l y di ssociated valves is unwarranted because, in most 
cases, there is a significant discrepancy in size between the opposite val ves . 
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Furthermore, examination of all available complete specimens (both topotypic 
and non- topotypic) with the opposite valves joined indicates that variation in 
prominence and form of the fold may be quite unrelated to the prominence and 
form of the sulcus . In some shells (e.g . UMl1P 14065) the fold i s a high , well 
defined feature whereas the a?sociated sulcus is very shallow and poorly 
defined (Pl . VII, figs . 4-6) . However, in no specimen examined by the writer 
is a deep s ulcus associated with a low fold . Furthermore, there is no apparent 
relation between the prominence of the fold and sulcus (high, deep) and the 
shape (rounded, flattened , costate). It is true, however, that in the majority 
of specimens both fold and sulcus begin near the umbones, flare moderately , 
and become moderately prominent features producing a gently flexed uniplicate 
anterior commissure . 

On the basis of these observations the following conclusions may be 
drawn : (1) the presence or absence of a fold and sulcus are useful taxonomic 
features because they generally develop early in ontogeny and can thus be dis~ 
cerned in immature shells , (2) the maximum width of both fold and sul cus are 
closely correlated and may be determined by simple inspection of the anterior 
commissure, and (3) the prominence and shape of the fold and s ulcus are not 
closely correlated and so ar e of relatively little value in taxonomy . 

II. Cos tation 

Grabau apparently regarded costation of minor taxonomi c importance . 
The type speci mens of each of his taxa included both smooth and costa te forms 
except for P. suhtransversa alta which was based on a single cos tate pedicle 
valve. 

The majority of the topot ypic specimens of ProssereUa are smooth . 
When cos tation is present it i s usually subdued , the costae are low, rounded, 
and begin in the anterior half of the valve (Pl . VI, fig . 20; Pl . VIII , fig. 25). 
This suggests that costation is normally an adult feature; however, in a few 
shells the costae extend into the umbonal region (Pl . VIII, fig . 15). 

The development of costation is unrelated to the nature of the fold 
and sulcus . Some costate specimens lack a fold and sulcus (the anter ior com
missure is r ec timarginate) whereas in others the fold and sulcus are wel l 
developed and of variable shapes and widths. 

The present writer concludes that Grabau underesti mated the taxonomic 
importance of costa tion . The presence or absence of costae is a rather objec 
tive feature of both valves but because the costae are generally r estricted 
to the anterior half of large (mature) s hel l s , costation is less important in 
taxonomy than the nature of the fold and s ulcus . 

III. Length-width (shape) of valves 

Grabau stressed the proportionately greater wid th, especially of the 
br achial valve, in his description of P. suhtransversa and also remarked on 
the relatively wide pedicle valve of P. planisinosus. His type specimens of 
P. planisinosus include only one pedicle valve (UMMP 13103) and the anterior 
margin of this is so incomplete (Pl . VII , fig . 12) that it is difficult to 
estimate the actual length of the valve; thus, there is considerable doubt 
whe the r the valve actually is proportionately wider than other s pecimens of 
Prosserella . 

Simple biometrical methods were used to determine the importance of 
valve shape as a taxonomic criterion . Because of the relatively great impor
tance of the nature of the fold and sulcus , as noted above, the topotypic 
material was s ubdivided into two groups : one group contained those specimens 
lacki ng a fold and/or s ulcus (rectimarginate anterior commissure) or spec imens 
with a very narrow, almost linear , shallow sulcus or low fold; the other group 
contained t hose specimens w:i.th a moderately well - developed , wide , shallow t o 
deep, or low to high su l cus and fold. Thus, in those spec i mens with a fold or 
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Figure 3 . Scatter diagram showin g l eng th-width r e lations for t wenty - seven 
pedicle valves, either lacking a s ul cus or with a narrow, shallow 
s ulcus (Prosserella modestoides of the present report) from the typ e 
region of the Detroit River Group . Crosses are for specimens from 
the Amherstburg Dolomite, dots a r e trom the Lucas Dolomite, open 
ci r cl es are from the Anderdon Limestone, and open triangl es are from 
ei the r th e Amherstburg or Lucas Dolomites of the Livingstone of 
Canadian Channels (Localities I or J). 
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Figure 4. Scatter di agram s howing length-width r e l a tions for nine brachial 
valves, ei the r lacking a fold or with a narrow , low fold (Prosser ella 
modestoides of the presen t r eport) from the t ype r egion of t he Detroit 
River Group. Crosses are for s pecimens from the Amherstburg Dolomite, 
dots a r e from the Lucas, and open circles are from the Anderdon 
Limes tone . 
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sulcus the chief criterion for subdivision was the width of the feature, not 
the depth, height, or shape (round , flattened , costate) . The s epararation of 
the topotypic materi al into these groups was rather objective with very few 
specimens not falling clearly into one or the other group. Nonetheless, it 
is importan t to note that gradational specimens do occur. 

Then, for e ach specimen that was sufficiently well ·preserved, joint 
measurements of length and width were made and the results plotted (see 
Figs . 3-6) . On the basis of the data pres ented on these figure s , the following 
conclusions may be drawn : 

1. Leng t h and width are well correlated . 
2 . Growth was approximately isometric . 
3 . Gr abau ' s type specimens of Prosserella suhtransversa are not signif

icantly wider than the other topotypic specimens and shell shape as es timated 
by length and width is not an important criterion for subdivision of the genus 
into species and subspecies . 

4 . Shape of the valves (e . g . wide as against narrow) is unre lated to 
stratigraphic occurrence. 

5. Shells with a fold or sulcus are more than twice as abundant in the 
type region of the Detroit River Group as shells lacking these features . 

The specimens used for each of these figures are extremely hetero
geneous with regard to bo t h geographic and stratigraphic location . Further
more, if homogeneous subsamples are made by restriction of the material to 
the same geographic and stratigraphic location, the number of specimens per 
subsample becomes very small . Unfortunat ely, thi s difficulty cannot be over
come by additional collecting because the mo s t important localities are no 
longer access ible. This means that biologically significant conclusions 
regarding similarities and/or differences in growth curves cannot be made. 
However, the degree of variation indicates that relatively wide and narrow 
shells are present in both the group without a fold or sulcus or with a narrow 
fold and sulcus (Figs . 3 and 4) and in the group wi t h a wide fold and s ulcus 
(Figs . 5 and 6). Thus , it appears as if the shape of the valve i s unrelated 
to the development of the fold and sulcus . 

Costation is also apparently unre lated to shell shape . Costate indi 
viduals are present among bo t h the wide and the narrow specimens in Figures 3-6 
and are most common among the larger individuals . 

IV . Dental plates 

The importance of the arrangement of the dental plates in Grabau' s 
(in Grabau and Sherzer, 1910, pp. 146, 147) description of Prosserella 
unilamellosus i s noted in the remarks on this s pe cies in Appendix II. Grabau 
also described various aspects (length, spacing, thi ckne s s) of the dental 
plates in each of his other s pecies and subspecies , except P. planisinosus , 
but did not stress thes e features. 

In the description of P. mo<les toides Grabau (in Grabau and She rzer, 
1910 , p. 140), the dimensions of para t ype UMMP 14061 are given. Th e measure
ments for the length and width have been confirmed by the present writer but 
the length of the dental plates is only 5.9 mm rather than 9 mm as given by 
Gr abau . The length of the dental plates in the holotype (UMMP 14056) c annot 
be meas ured; paratype UMMP 14037 is a brachial valve. 

Grabau (in Grabau and Sherzer, 1910, p . 144) describe d the dental 
plates in P. subtransversa as about one- third the length of the pedicle valve. 
Measurement s of the length of the dental plates in the t ype specimens indicate 
that they range from about one- fifth (UMMP 14070; Pl . VIII, fig. 15) to nearly 
one-half (UMMP 14072; Pl . VI , fig . 9) the length of the valve . 

Observations on the form of the dental plates in Prosserella by the 
present writer indicate t hat posterodorsally they are separated by an amount 
equal to the width of the delthyrium (Pl. VIII, fig . 7). Th e se plates converge 
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rapidly, both posteriorly and ventrally, f rom the delthyrium but typically 
fail to join at their junc tion with t he floor of the valve and extend forward 
in a closely spaced , parallel arrangement to about one-third the length of the 
pedicle valve (Pl. VI , fig . 24) . In some specimens from several localities 
and stratigraphic horizons the plates join at the floor of the valve as is 
the case in one syntype (UMMP 1408; Pl . VIII , fig . 21) of P. uni l OJne llosus 
but in no case do they form a spondylium supported by a median septum . In a 
few specimens , the lines of junction of the plates with the floor of the valve 
converge anteriorly (Pl . VIII, fig . 5) rather than remaining parallel, whereas 
in others the lines of junction actually diverge anteriorly (Pl. VIII, figs . 
19, 20, 22) . 

The spacing between the plates in their usual parallel arrangement 
is generally from 0 . 5-1.0 mm . Because slight differences in spacing would 
produce r elatively great variation in t he apparent form of the plates, and 
because of divergence or convergence of the plates in some specimens, no 
attempts were made to biometrically assess the variation and taxonomic signif
icance of the spacing between the den tal plates. 

Conversely, the length of these lines of junction of the dental plates 
and the floor of the valve measured in a plane parallel to the commissure 
proved to be a rather objective dimension so assessment of the variation and 
taxonomic significance of this feature was undertaken. Just as in the bio
metrical study of length-width (shape) of the valves, the sample of the topo 
typic material was subdivided into the same two groups for study of the length 
of the dental plates . Joint measurements of the length of the dental plates 
and both the length and width of the pedicle valve were made for each group 
and the r esults plotted in Figures 7 and 8 . 

Variation in the length of the dental plates was compared with varia
tion in the shape of the pedicle val ve by the methods described by Imbrie 
(1956, pp . 239 - 241) and the results tabulated in Table 3 . Inspection of Figures 
3-8 and the data in Table 3 indicates t hat the length of the dental plates 
is much mo r e variable than the length-width (shape) of the pedicle valve for 
both the non-sulcate group and the group with a wide s ulcus. 

Thus, on the basis of the relatively gr eat variability in the form 
(convergence, divergence , spacing, and length) of the dental plates the present 
writer concludes that they are not an important criterion for the establishment 
of species and subspecies of Pros serella . No attempts were made to relate the 
form of the dental plates to the development of costae or to the shape of the 
sulcus . 

A. 

B. 

Table 3 

Total correlation coefficients (r) and coefficients of relative 
dispersion about the reduced major axis (Dd) for 

paired dimensions of pedicle valves (N) 

N r Dd 

Sulcus absent or narrow 
1. length-width of valve 27 .88 13.19 
2 . length of valve - length, dental plates 23 . 79 20 . 05 
3 . width of valve - length, dental plates 29 . 83 17.61 

Sulcus wide 
1. length- width of valve 63 . 96 8.45 
2 . length of valve-length , dental plates 56 .84 17.48 
3 . width of valve - length, dental plates 70 . 83 17.90 
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V. Ot her features 

A myophragm (Grabau, i n Gr abau and Sherzer, 1910 cons i stently r e f e rred 
to this as a median septum) is variably deve loped in one or bo t h valves (mo s t 
commonly in the brachial valve) in about half the topotyp ic specimens of 
Pr osser e lla. Nei t he r the presence or absence of, nor the l ength or he ight of 
this fea ture i s taxonomi cally significant in Pros serella . 

The interior of the brachial valve of Prosserella contains several 
s truc tures of potential taxonomic significance in es tabli shing lower t axa 
(e . g crural plates, cardinal process, socke t ridges ) . However, no detailed 
s tudi es wer e made of these features becaus e of the r e l a tively few topotypic 
brachial valves , especially those wi th the pedicle valve attached. Thus, it 
was impossible to r ela te internal features of a few , mos tly isolated, brachial 
valves in any taxonomically useful manne r to a large number of isolated pedicle 
valves that we r e known to be ex tremely var i able . To do so would merely com
pound inferences derived from small, variable populations wi t h r esults similar 
to those of Grabau. 

Present Revision 

The above r evi ew of the species and subspecies of Prossere l l a des 
cribe d by Grabau (in Graba u and Sherze r, 1910), t he nature of the topotypic 
material (Appendix II), and t he various po t ential taxonomi c criteria, strongl y 
sugges t s tha t the genus has been "ove r sp lit" . In fact , th e temptation is nearly 
as strong to consider the genus a s monotypic. However, one of the purposes 
of paleontological taxonomy is to s ubdivi de the evolutionary continuum into 
reasonably discr e t e mor phologi cal "packe t s " (taxa ) that can be r ecognize d by 
othe r wo rke r s . Such t axa can be established for the genus Pr osserella. 

Table 4 

Key to the species and morphotypes of the genus Pr osserella 

A. Fold and sulcus absent or 
fold narrow, low and sulcus 
narrow, shallow ... 
1 . Ex t e rior smoo t h . 
2 . Ex t eri or costate 

B. Fold and s ulcus wide ; 
of variable heigh t, dep th, 
and shape .. 
1. Ex t e rior smooth . 
2 . Ext e rior costate 

Pr osserella modes toides 
P. modestoides , smoo th morphotype 
P. modestoides , costate morphotype 

Prosserel la lucasi 
P. lucasi , smoo th morphotype 
P. lucasi , costate morphotype 

The present revis ion is based on consideration of t he preservation of 
the top o t ypi c materi a l and evaluation of the r e lative importance of several 
taxonomic crite ria and i s designed for maximum use by othe r worke r s . The 
wri te r makes no claim for finality; fut ure collec ting of large samples from 
e ach of t he formations of the Detroit Rive r Group, especi all y the Amherstburg 
and Lucas, will undoubte dly r e f ine our knowledge of the vari ability of the 
genus . 
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Formal descriptions of each of the presentl y recognized taxa are to 
be found in t he section "Systematic Paleontology." The following is merely 
a brief synopsis and key (Table 4) to these taxa and informal morphotypes . 

Because of the early development of both the fold and the sulcus in 
ontogeny and their ready recognition, primary emphasis is placed on these fea
tures in the present revision . On this basis, two major divisions (species ) 
of ProssereZZa are recognized . The first s pecies , P. modestoides , i s charac
terized by either the absence of a fold and sulcus (rectimarginate anterior 
commissure) or if present the fold and sulcus are narrow and low or shallow 
(ve r y weakly uniplica te). The other species , P. Zucasi , is characterized by 
a wide fold and sulcus (widely uniplicate); the height, depth, and shape 
(round, flattened, costate) of these f ea tures is extremely variable and are 
therefore not so important as width . 

Al though neither the fold nor the sul cus is usually prominent or well 
defined, nearly all specimens can be assigned to one or the other species with 
a high degree of objectivity . In general, the fold and sulcus are more prom
inent and well defined in P. Zucasi than in the weakly uniplicate specimens of 
P. modestoides . This classification was used in the preparation of the scatter 
diagrams in Figures 3-8 . 

Further s ubdivi s ion is based on costation. Both P. modestoides and 
P. Zucasi contain smooth as well as costate specimens but because the prom
inence and numbers of costae a r e so completely gradational no additional sys 
temati c names have been used . Informally, these may be referred to as the 
smooth and costate morphotypes of each species . No attempt was made to sep
arate the smooth and costate morphotypes in the preparation of Figures 3-8. 
However, as noted previously, the costate morphotypes of both species are gen
erally concen trated among the large specimens and the costae are commonly 
restricted to the anterolateral half of the valves. 

In the present classification of the species and morphotypes of 
ProssereZZa, neither the shape of the valves (length-width), nor the length 
and spacing of the dental plates has been used because of the relatively 
great variability of these features. Nonetheless, it is important t o note 
that the form of the dental plates is the chief qualitative taxonomic criter ion 
for recognition of both species of the genus ProssereZZa . 
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SYSTEMATIC PALEONTOLOGY 

Introduc tion 

Fossils are generally neithe r abundant nor well preserved in the 
Detroit River Group . The most notable exceptions are in rather pure limestone 
biostromes and bioherms. In dolomitic beds the mode of preservation is t yp
ically as internal casts (steinkerns) whereas in limestone beds the original 
shells are commonly preserved. The internal cavities of most brachiopods with 
the shell still present are filled with large, secondary , vug-filling calcite 
crystals that have destroyed the internal structures making positive generic 
and/or specific determinations impossible . In many specimens, however, some 
of the internal features may be investigated by heating to calcine the original 
shell material and then scraping it away with bevelled , thin, piano-wire or 
phonograph needles. A few specimens have been serially sectioned to determine 
the nature of the internal structures but in general the results have not been 
par ticularly rewarding. Silicified valves are unknown from these rocks. 

Morphologic terminology for fossil brachiopods has become enormous 
making the comprehension of systemat i c descriptions difficult for all but the 
specialist. Fortunately, the extensive glossary in the Treatise on Invertebrate 
Paleontology (Williams, et al ., 1965, pp. H 139-H 155) includes most of these 
terms and every effort has been made in the present report to conform with the 
'Treatise ' usage; exceptions are given with appropriate citations . In the 
following descriptions the writer has used the term "palintrope" for the 
3-dimensional shelf-like s truc ture located "in the posterior sector of either 
valve which was refleYed to grow anteriorly (mixoperipheral growth)" (Williams, 
et al., 1965, p. H 149) and the term "interarea" for the external 2-dimensional 
surface of the palintrope. The arrangement of genera also follows the 'Treatise' 
with one exception; the genus ProssereZZa was placed in the Family Ambocoeliidae 
in the 'Treatise ' (p. H 675) but is here considered a member of the Family 
Reticulariidae. 

Prior to the present study, the chief systematic work on Detroit River 
brachiopods was done by A.W. Grabau (1910, pp. 119-162). Nearly all of Grabau' s 
material is deposited in the Museum of Paleontology at the University of 
Michigan and was examined by the writer. The t ype specimens of the following 
species, originally described by Grabau, are so poorly preserved that the 
present author regards them as unidentifiable: 

1. Stropheodonta praeplicata Grabau, 1910, pp. 126, 127 , Pl. 17, fig. 12. 
The original mold is apparently lost. Three plas ter of Paris casts and two 
gutta-percha casts (UMMP 13112). 

2 . Spirifer modestus Grabau, 1910, pp. 137, 138, Pl . 16, fig. 11. A mold 
of pedicle interior (UMMP 14077). 

3. Spirifer modestus Grabau , 1910, pp. 137, 138, Pl. 16, figs . 24, 25 . 
A mold of exterior with low, concentric growth lines (UMMP 14080). 

4. Camarotoechia semiplicata Grabau, 1910, pp. 129-131, Pl. 16, fig. 14. 
A mold of pedicle interior (UMMP 14083). 

5. Camarotoechia semiplicata Grabau , 1910, pp. 129-131, Pl. 16, fig. 13; 
Pl. 20, fig . 12 . A mold of beak region of both valves (UMMP 14088). This 
species was also reported from the Sylvania Sandstone by Carman (1936, p. 261) . 

6. Atrypa reticularis Grabau, 1910, p. 162, Pl . 20, fig. 1 . A mold of 
exterior (ROM 22451). The genus is probably Atrypa but the s pecies cannot be 
determined. 
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In addition to the above, Spir i f er modestus Grabau (1910, pp. 137, 138, 
Pl . 16, fig . 12) is probably a species of Prosserella . It is a meld of the 
pedicle beak with rather closely spaced dental plates (UMMP 14076). 

Carman (1936, pp. 260-262) briefly discussed the fauna of the Sylvania 
Sandstone and listed eight brachiopod species . However, A. L . LaRocque has 
been unable t o locate the specimens at the Ohio State University Museum so 
the writer was unable to confirm Carman ' s identifications . 

Systematic Descriptions 

All known occurrences of each s pecies in the Detroit River Group and 
Sylvania Sandstone are listed . Occurrences of the biostratigraphically s ig
nificant taxa beyond the limits of the Detroit River and Sylvania are discussed 
in the sect ion "Correlation." 

The repositories of the t ype and figured specimens ar e as follows: 

GSC - Geological Survey of Canada, Ottawa, Ontario 
UMMP - Museum of Paleontology, Univers ity of Mi chigan, Ann Arbor, 

Michigan . 
USNM - U.S. National Museum, Washington, D.C. 
ROM - Royal Ontario Museum, Toronto, Ont. 
AMNH - American Mus eum of Natural History, New York, N.Y . 
UM - Dept . of Geology , Unive r s ity of Minneso ta, Minneapolis , Minn. 

Schizophoria prima Stauffer 

Plate I, figure 6 

Schi zophoria prima Stauffer, 1918, pp . 557, 558 , Pl . 2, fig. 3. 

Remarks . This s pecies appears to be very s imilar in size to S . 
propingua (Hall) but the shape of the mus cle field in S . prima i s much longer, 
narrower , and mo r e deeply impressed than in S . propingua (Hall, 1867, Pl . 5, 
fig . 3g) . 

Ma t erial and occurrence. Holotype, UM 4840a, a steinkern of brachial 
valve, Amherstburg Dolomite , Loe . I, collected by C.R. Stauffer; hypotypes , 
GSC 22969 and 22970 , s teinke rns, probably from the Amherstburg Dolomite , Loe. 
436 8 , collected by C. R. Stauffer. 

Subfamily Rhipidomellinae Schuchert 

Diagnosis. Boucot, Johnson, and Walmsley, 1965, pp . 333 , 334; Boucot, 
Gauri , and Johnson, 1966, p . 158 . 

Genus Dalejina Havlicek 

Dalejina Havlicek , 1953, p. 5 . 
Rhipidomelloides Boucot and Amsden , 1958, pp . 165-169 . 

Diagnosis. Boucot , Johnson, and Walmsley, 1965 , p . 337; Fagerstrom, 
1966b, p. 1237; Harper, Boucot, and Walms ley, 1969, pp. 75, 76. 
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Dale jina inteI'media (Stauffer) 

Plate I, figures 4, 5 

Rhipidomel la inteI'media Stauffer, 1918, pp. 556, 557, Pl. 2, figs. 1, 2. 

Remarks . This species is very similar to Dalejina alsa known from 
the Bois Blanc Formation. In D. alsa each marginal internal c r enulation bears 
a single median groove and is rectangular in cross -section (Pl. I, figs . 1, 2), 
whereas in D. inteI'media only about half of the crenulations are grooved and 
the others are rounded in cross-section (Pl . I, figs. 4, 5). In addition , the 
anterior commissure in D. alsa is rectimarginate whereas in D. inteI'media the 
comrnissure is broadly uniplicate. The external ornamentation in D. inteI'media 
is unknown . 

Material and occurrence. Holotype, UM 4839a, a steinkern, Amherstburg 
Dolomite, Loe . I, collected by C.R . Stauffer . 

Dalejina (?) sp . 

Plate I, figure 3 

Description. Shells small, biconvex, pseudopunctate. Outline trans
verse; length/width ratio about 1.2; greatest width about midlength . Hinge 
line short , straight; cardinal extremities rounded; lateral margins rounded; 
anterior margin nearly straight. Anterior commissure apparently broadly 
uniplicate; flanks gently convex in anterior profile . Apical angle about 
100° . Interarea triangular, concave, with moderate l y protruding beak . Lateral 
profile gently convex an teriorly becoming moderately convex posteriorly . 
Sulcus low, broad, indis tinct . 

Radial ornamentation well developed, consisting of numerous, rounded, 
cos tae which arise by inte rcalation. Costae generally close l y and evenly 
spaced but with occasional more closely spaced paired costae . Concentric 
ornamentation subdued, consisting of occasional, irregularly spaced growth 
lines . 

Interior unknown. 

Material and occurrence . Figured specimen, GS C 22973 a poorly pre
served ext erior, Formosa Reef . Limestone, south end of Loe. 23635, collected 
by J.A. Fagerstrom . 

Rhipidomella sp . 

Plate I , figures 7-10 

Description. Shells biconvex, of average size for genus. Dorsal 
outline subci r cular to subquadrate; hinge line straigh t, long or short . 
Cardinal extremities obtusely rounded; lateral margins convex and smoothly 
rounded to nearly straight; anterolateral margins rounded; anterior mar gin 
straight to gently rounded. In lateral profile valves appro ximately equally 
deep ; brachial valve moderately and evenly convex ; pedicle valve nearly 
s traight anteriorly with increasing convexity posteriorly . In anterior pro
file brachial valve mod erately and evenly convex , pedicle valve l ess convex 
laterally becoming flattened medially; anterior comrnissur e broadly uniplicate 
to nearly rectimarginate (Pl. I, fig . 7). Brachial fold very poorly def ined, 
apparent only near ante rior margin. Pedicle sulcus moder ately well defined , 
broad , rounde d, and arising at about midle ngth. Radial orname ntation evenly 
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ramicostellate to parvicostellate; costae and interspaces rounded and of about 
equal width; medial costae straight, posterolateral cos t ae curved (Pl. I, 
fig. 8). Concentric ornamentation subdued, consisting of occasional, irreg
ularly spaced rugae. Shell structure pseudopunctate. 

Pedicle muscle field well defined, subcircular to moderately trans
verse, impressed centrally but slightly elevated marginally, extending poste
riorly to about midlength of the valve , and bearing a low, wide median ridge 
in the pos terior half of the field. Individual muscle scars not discernible . 
Articulatory and delthyrial structures and vascular markings unknown. 

Brachiophores short and stout, with rounded ventral and anterolateral 
surfaces, becoming higher anterolaterally and supported throughout by stout 
brachiophore plates. Shell somewhat thickened anterolaterally beyond termina
tion of brachiophores. Brachiophores joined to lateral margins of cardinal 
process and diverge at about 110°. Notothyrial cavity almost completely filled 
by large, ventrally protruding cardinal process that is buttressed anteriorly 
by a broad, low, thickened ridge. Sockets relatively short and narrow located 
between brachiophore plates, and slightly overhanging inner edge of palintrope. 
Muscle scars not impressed. Cardinalia and vascular markings unknown. 

Lateral and anterior interal borders of both valves thickened and 
bear numerous, very closely spaced crenulations. Crenulations and interspaces 
smoothly rounded and without medial grooves (Pl. I, figs. 9, 10). 

Remarks . The above description has been generalized to apply to a 
group of variable and generally poorly preserved shells from two localities 
in southwestern Ontario. Additional collecting of well-preserved material 
may indicate that the specimens belong to more than one species. 

The significance of the specimens is that they can be positively 
placed in the genus RhipidomeZZa, sensu stricto (Boucot and Amsden, 1958, 
pp. 165-168) and record the presence of this genus in the upper Detroit River 
Group . The value of the rhipidomellids in correlation has been discussed by 
Fagerstrom (1966b). 

Material and occurrence. Figured specimen, GSC 22975, upper Detroit 
River Group, Loe. 23588, collected by E.W. Best; figured specimen, GSC 22992, 
Detroit River Group, Loe. 13491, collected by J.A. Fagerstrom; referred spec
imen, GSC 22990, upper Detroit River Group, Loe. 23588, collected by E.W . Best; 
referred specimens, GSC 22991, 22993, 22994, Detroit River Group, Loe. 13491, 
collected by J.A. Fagerstrom . 

Strophodonta (Strophodonta) homoZostriata Grabau 

Plate II, figures 1-7 

Stropheodonta demissa mut. homoZostriata Grabau, 1910, p. 126, Pl. 17, fig . 6. 
Strophodonta homoZostriata Fagerstrom, 196la, p. 19, Pl. 8, fig. 1. 

Description. Shells concavo-convex, of average size for the genus. 
Hinge line long, straight; cardinal extremities generally obtusely angular, 
occasionally becoming very slightly mucronate. Lateral and anterior margins 
smoothly and evenly rounded giving the valves a generally semicircular outline 
in dorsal view. Length/width ratio 0.7-0.8; greatest width slightly anterior 
to hinge line. Pedicle valve moderately deep , curvature even and moderate in 
lateral profile. Commissure rectimarginate throughout. 

Radial ornamentation well developed, parvicostellate to ramicostellate; 
additional costellae arise at irregular intervals, generally by intercalation 
but occasionally by bifurcation, and rapidly attaining the size and shape of 
costae (Pl. II, figs. 1, 2) . Costae sharply elevated, angular to slightly 
rounded in cross -section; gently curving toward lateral margins , straight 
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toward anterior margin . Interspaces somewha t wider, shallow, and smoothly 
rounded. Concentric ornamentation poorly developed; consisting only of 
occasional, irregularly spaced growth lines. 

Pedicle interior with well developed, broadly transverse ventral pro
cess which protrudes slightly over hinge line and bears a pair of secondary 
teeth along the anterodorsal margin. Hinge line completely denticulate except 
for medial portion occupied by ventral process. Posteromedial region of valve 
floor contains three depressed areas : a relatively large, well defined medial 
muscle field, and a pair of smaller, less well defined lateral cavities for 
the reception of the cardinal process lobes (Pl. II, fig . 6) . Muscle field 
elongate, suboval, containing a medial pair of elevated, lanceolate adductor 
tracks separated by a flat, shallow, median depression, and lateral, depressed, 
poorly defined, broadly elongate diductor tracks. Posterolateral margin of 
muscle field marked by a narrow ridge separating muscle field from cardinal 
process receptor cavities . These cavities, located below and anterolaterally 
from secondary teeth, are suboval, deeply impressed posteriorly, rising anter
iorly to merge with valve floor. Teeth, dental plates, and foramen absent. 

Brachia! interior with well developed, bilobed cardinal process; 
cardinal process lobes divergent, disjunct, extending posteriorly beyond hinge 
line (Pl. II, figs . 3, 4); diductor attachment sites directed posterodorsally . 
Adductor muscle field slightly elevated , elongate, consisting of poorly defined 
scars separated posteriorly by a flat, shallow, median depression which rises 
anteriorly to become a sharp ridge terminating at the coarsely tuberculate 
anterior margin of the mu scle field. A pair of well defined, bean-shaped 
depressions bound the posterolateral margins of the adductor field . Notothyrium, 
chilidium, and socket plates absent . 

Interior surfaces of both valves marked by poorly defined, radially 
striate (? lemniscate) vascular markings . Lateral and anterior internal 
borders of valves may bear broad, low, rounded, radial crenulations separated 
by shallow, angul ar interspaces. Shell struc ture pseudopunctate; tubercles 
moderately large, irregularly arranged. Body chamber thin, concavo-convex, 
subcircular in dorsal view . 

Material and occurrence. Neotype (herein designated), GSC 22976, a 
brachia! valve with ornamentation, probably from the Amherstburg Dolomite, 
Loe. 4368, collected by C.R. Stauffer; plastotype of holotype, UMMP 13109, 
probably from the Amherstburg Dolomite, Loe. J, collected by Thomas Nattress, 
the original specimen (holotype) has been lost but was illustrated by Grabau 
and Sherzer, 1910, Pl. 17, fig . 6; hypotype, UMMP 56621 and 56622, s teinkerns 
of pedicle valves, probably from the Amherstburg Dolomite, Loe. I; hypotype, 
UMMP 56623, a brachia! valve , probably from the "coral-mixed brachiopod sub
zone" (? Arnherstburg Dolomite), Loe. C; hypotypes, GSC 22977, 22978, steinkerns 
of both valves, probably from the Amherstburg Dolomite, Loe. 4368, collected 
by C. R. Stauffer; hypot ype, GSC 22979, a brachia! valve , Detroit River Group, 
Lo e . 15111, collected by E.W. Best; hypotype, GSC 22980, a brachia! valve, 
Detroit River Group , Loe. 13491, collected by J.F. Caley. This species was 
also reported from the Sylvania Sandstone by Carman (1936, p . 261) . 

Genus Megastrophia Caster, 1939 

Remarks. Specimens belonging to at least two species of Megastrophia 
and perhaps as many as five species are moderately abundant and widely distrib
uted, both geographically and stratigraphically , in the Detroit River Group. 
These s pecies are distinguished largely on the basis of ornamentation as 
follows: 

1. Megastrophia (M.) inequirailiata - characterized by numerous, 
impersistent, subdued primary costae with each pair separated by 2-7 , closely 
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spaced costellae (Pl. II, fig . 15). Concentric ornamentation is absent to 
very obscure. None of the ornamentation is reflected on the interior of the 
valves. 

2. M. (M.) proxicosteZZata - typically with only about 15-20 prom
inent, persistent, primary costae (Pl. II, fig. 11) with each pair separated 
by 10-25 very fine and closely spaced costellae. Concentric ornamentation 
consists of rugae developed between primary costae on the posterior portion 
of the valves and very fine and closely spaced filia; the costellae and filia 
produce a dictyate ornamen t pattern (Caster, 1939, p. 32; Fagerstrom, 196la, 
Pl. 8, fig. 6.) The primary costae are indicated on the interior surfaces of 
the valves as rounded depressions, generally persistent about halfway to the 
beaks. 

3. M. sp . A - this species is similar in most respects to M. (M . ) 
proxicos teZZat a except for the presence of a pronounced geniculation in the 
anterior portion of the valves. Megas t r ophia sp. B (Fagerstrom, 196la, p. 20) 
may be an immature specimen of M. sp. A. 

4. ?M. s p . - a s ingle, large pedicle valve from the t ype Anderdon 
is tentatively referred to this genus. The specimen has a large median callus 
nearly filling the apical cavity and a very poorly developed ventral process. 
This may be a gerontic individual of one of the other species of Megas trophia . 

Megastrophia (Me gas t r ophia) proxicosteZZata Fagerstrom 

Plate II, figures 8-11 

Str ophodonta inequiradiata Hall, 1867, partim, pp. 87, 88, Pl. 11, fig. 31; 
?Pl. 11, figs. 24, 25, 30 non Pl. 13, figs. 6- 9. 

?Stropheodont a vascuZosa Grabau, 1910, pp . 124- 126, Pl. 17, figs . 8-11. 
?Str opheodonta de Zi cat uZa Stauffer, 1918, p . 558, Pl. 2, fig s . 4, 5. 
Me gastr ophia (Megastrophia) proxicoste ZZata Fagerstrom, 196la, pp. 19, 20, 

Pl. 8, figs . 4-8. 

Emended description. Pedicle interior with moderately well-developed, 
broadly transverse ventral process (Pl. II, fig. 10) which bears a pair of 
secondary teeth along the anterodorsal margin. Hinge line completely denticu
late except for medial portion occupied by ventral process. Posteromedial 
region of valve floor contains three depressed areas: a moderately well 
defined, relatively large medial muscle field, and a pair of smaller lateral 
cavities for the reception of the cardinal process lobes. Muscle field 
elongate, suboval, containing a medial pair of poorly defined, elevated 
adductor tracks separated by a shallow median depression, and lateral, obscure 
diductor tracks. Cardinal process receptor cavities suboval, moderately 
depressed posteriorly, rising anterolaterally to merge with valve floor, and 
bounded along posteromedial and posterolateral margins by well defined broad 
ridges. Primary costae reflected on interior of valve as shallow, rounded 
depressions, extending from the lateral and anterior margins about halfway to 
the beak. 

Remarks. The possible synonomy of M. (M. ) proxi costeZZata and 
Stropheodonta vascuZosa Grabau is uncertain for three reasons. First, the 
specimen of S . vascuZosa illustrated by Grabau (1910) on Pl. 17, fig. 11 and 
presumably showing some of the ornamentation has not been definitely located; 
there is some possibility that the specimen is either ROM 22511 or UMMP 13102 
but in both cases there are some significant differences between the illustra
tion and these specimens. Thus, the precise nature of the ornamentation in 
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S . vascuZosa is uncertain. Secondly, since the specimen illustrated by Grabau 
(1910) on Pl. 17, figs. 8 and 9 (ROM 22439 ) is a cast of the ventral interior 
(steinkern) there is again uncertainty regarding the ornamentation. In a few 
places around one of the lateral margins there is sufficient evidence of 
parvicostellate ornamentation to strongly suggest that the specimen is a 
species of Megastrophia; however, it is not possible to determine the size, 
shape, or number of costellae between the primary costae . Furthermore , the 
primary costae do not seem to be nearly as persistent toward the beak as in 
M. (M. ) proxicosteZZata . Finally, in none of the specimens of M. (M. ) 
proxicosteZZata are the vascular markings nearly so deep and well developed 
as in S . vascuZosa. 

In addition, the possible synonomy of M. (M. ) proxicosteZZata and 
Strophoedonta d.eZicatuZa Stauffer is uncertain because of the poor preservation 
of Stauffer's t ype specimens (UM 484la). Again, the specimens are sufficiently 
well preserved to be certain that it is a species of Megastrophia but the 
number, size , and shape of the costae and/or costellae cannot be determined. 
However, the costae are persistent to the beak as in M. (M. ) proxicosteZZata . 

Material and occurrence. Hypotype , GSC 22981, a steinkern of brachial 
valve, probably from the Amherstburg Dolomite, Loe. 4368, collected by 
C.R. Stauffer; hypotype, GSC 22982, a steinkern of pedicle valve, Detroit 
River Group, Loe. 23654, co llected by E.W. Best; hypotypes, GSC 22983, 22984, 
s teinkerns of brachial valves, Detroit River Group, Loe. 13491, collected by 
J.F. Caley; hypotype, GSC 22985, a steinkern of brachial valve, probably from 
the Amherstburg Dolomite, Loe. 4517, collected by M.Y. Williams; hypotype, 
UMMP 56624, a steinkern of brachial valve, probably from the Amherstburg 
Dolomite, Loe. I. 

In addition, the following type specimens of species originally des
cribed by other authors are here included in the hypodigm of Megastrophia 
(Megastrophia) proxi costeZZata: syntype of Strophodonta inequiradiata Hall 
(1867, pp . 87, 88, Pl. 11, fig. 31), AMNH 2819/1, exterior of brachial valve, 
Schoharie Grit, Albany Co., N. Y., collected by James Hall; possibly syntype 
of Stropheodonta vascuZosa Grabau (in Grabau and Sherzer, 1910, pp. 124-126, 
Pl. 17, figs. 8, 9), ROM 22439, cast of interior of pedicle valve, probably 
from the Amherstburg Dolomite, Loe. J, collected by Thomas Nattress ; possibly 
syntype of Stropheodonta vascuZosa Grabau, ROM 22511, interior of brachial 
valve, probably from the Amherstburg Dolomite, Loe. J, collected by Thomas 
Nattress ; possibly syntypes of Stropheodonta deZicatuZa Stauffer (1918, p. 558, 
Pl. 2, figs. 4, 5), UM 484la, probably from Amherstburg Dolomite, Loe. J, 
collected by C.R. Stauffer; possibly Stropheodonta vascuZosa Grabau, UMMP 13102, 
mold of exterior of brachial valve, probably from Amhers tburg Dolomite, Loe. J, 
collected by Thomas Nattress . 

Megastrophia (Megastrophia) inequir adiata (Hall) 

Plate II, figures 12-15 

Strophodonta inequiradiata Hall, 1867, partim, pp. 87 , 88, Pl . 13, figs. 6-9; 
?Pl. 13, figs. 10, 11; non Pl. 11, fig. 31. 

Description. Shells concavo-convex, large, of average size for the 
genus. line long, straight; cardinal extremities generally somewhat 
mucronate (Pl. II, fig. 14), occasionally becoming right angled. Lateral and 
anterior margins smoothly and evenly rounded. Length/width ratio from about 
0.75 in typical specimens to as little as 0.55 in extremely mucronate specimens . 
Greatest width at hinge line. Pedicle valve moderately deep, curvature even 
in lateral profile. Commissure rectimarginate throughout. 
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Radial ornamentation subdued, finely and unevenly parvicostellate, 
consisting of numerous, low, closely spaced primary costae separated by 2-7 
costellae (averaging about 4) (Pl. II, figs. 14, .15). Costae and costellae 
rounded, impersistent, arising at irregular intervals, and separated by 
narrower, shallow, rounded interspaces. Concentric ornamentation consisting 
only of very obscure filia. Shell structure pseudopunctate; tubercles moder
ately large, arranged in radial rows. 

Pedicle interior with well developed, broadly transverse ventral 
process which bears a pair of secondary teeth along the anterodorsal margin . 
Hinge line completely denticulate except for medial portion occupied by ventral 
process. Posteromedial region of valve floor contains three depressed areas: 
a well defined, relatively large medial muscle field, and a pair of less well 
defined and smaller lateral cavities for the reception of the cardinal process 
lobes (Pl. II, fig. 12) . Muscle field subcircular, containing a medial pair 
of poorly defined, medial, eleva t ed adductor tracks separated by a median 
depression, and lateral, obscure diduc tor tracks. Posterolateral margin of 
muscle field marked by a broad ridge separating muscle field from cardinal 
process receptor cavities. These cavities, located below and laterally from 
secondary teeth, are suboval , moderately depressed posteriorly, rising anter
olaterally to merge with valve floor. Radial ornamentation and vascular mark
ings not apparent on interior of valves . Teeth, dental plates, and foramen 
absent . 

Brachial interior unknown. 

Material and occurrence . Lectotype (he re designated), AMNH 2819/8, 
exterior of a partially exfoliated pedicle valve, Onondaga Lime stone, Clarence 
Hollow, N.Y., illustrated by Hall (1867, Pl . 13, fig. 6); paralectotype, AMNH 
2819/4, exterior of pedicle valve, Onondaga Limestone, Unionville, N.Y., illus
trated by Hall (1867, Pl. 13, fig . 7); paralectotype, AMNH 2819/3, steinkern 
of pedicle valve, Onondaga Limestone, Schoharie , N.Y., illustrated by Hall 
(1867, Pl. 13, figs. 8 , 9); hypotype, GSC 22986, a partially exfoliated pedicle 
valve, upper Anderdon Limestone, Loe . 20879, collected by E. W. Best; hypotype, 
GSC 22987, exterior of pedicle valve, upper Anderdon Limestone, Loe . 20879, 
collected by E. W. Best. 

Megastrophia sp . A 

Plate II, figures 16, 17 

Megastrophia sp . A Fagerstrom, 196la, p. 20, Pl . 8, figs . 9, 10 . 

Mate rial and occurrence . Figured specimen, GSC 22988, steinkern of a 
brachial valve, upper Anderdon Limestone, Loe. 4518, collected by G.S . Hume 
and M. Y. Williams. 

Megastr ophia (?) sp . 

Plate II, figures 18-20 

Remarks. One large, deeply convex pedicle valve was collected from the 
type section of the Ande rdon Limes tone and may be a gerontic individual of 
M. (M. ) inequiradi ata . However, the ornamentation is not sufficiently well 
preserved to be certain. The apical cavity is filled by a rather massive 
median callus (Pl. II, fig . 19). The ventral process has apparently been 
resorbed but the lateral cavities for the reception of the cardinal process 
lobes are well developed. The muscle field is poorly defined but apparently is 
transvers ely elongate and there is a median depression separating the adductor 
tracks. Both the cardinal process receptor cavities and the muscle fi e ld are 
bounded laterally by a massive ridge. 
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Material and occurrence . Figured specimen, GSC 22989, a partially 
exfoliated brachial valve, upper Anderdon Limestone, Loe. 20879, collected by 
E. W. Best. 

Genus "Schucher tella " Girty, 1904 

Remarks . Spec imens of perhaps as many as four species of the genus 
'~chuchertella " are present in the Detroit River Group but are generally rare 
except locally in the Formosa Reef Limestone. Preservation i s generally poor 
but the specimens presently available show no evidence of pseudopunctate shell 
structure. 

There i s considerable variety in the nature of the costation and this 
feature offers most promise for recognition of species . However, the poor 
preservation and lack of abundan t specimens make it impossible to rigorously 
s ubdivide the shells assigned to this genus at the pr esen t time. In addition, 
t he destruction of former outcrop s yielding spec imens of the genus make s it 
unlikely that this situation wil l be improved in the near fu ture . 

"Schucher te lla" varicos tata Fagerstrom 

Plate I, figure 15 

Schucher tella i nters triata Grabau, 1910, partim, p . 123, Pl . 17, fig . 5; non 
Pl. 17, fig . 4, Pl . 32 , fig . l; non Or this inter striata Hall, 1852, 
p . 326, Pl. 74, figs . 1 , 2. 

Schuchertella varicostata Fagerstrom , 196la, p. 21, Pl . 8 , figs. 19- 25. 

Mat erial and occurrence . Hypotype, GSC 22995, exter ior of pedic le 
valve, Formosa Reef Limestone, Loe. 23635, collected by J.A. Fagerstrom; hypo
type, GSC 22996 , exte rior of pedicle valve , Detroit River Group, Loe . 23536, 
colle cted by E. W. Best; hypotype, GSC 22997 , exterior of (?) brachial valve, 
lower Ande rdon Limestone , Loe . 76000 , collected by J . A. Fagerstrom; hypotype, 
GSC 22998 , exterior of pedicle valve, Detroit River Group , Loe. 23564, colle cted 
by J . A. Fagerstrom; hypotype , GSC 22999, interior of pedicle valve, Detroit 
River Gr oup, Loe . 13491 , collected by J.F. Caley; plastotypes , UMMP 13107 , the 
ori ginal mold of Schuchertella interstriata Grabau (1910, Pl . 17, fig . 5) has 
apparently been lost but was probably collec ted from the Amherstburg Dolomite, 
Loe. J by Thomas Nattress . 

Schuchertella interstriata was also listed as present in the Sylvania 
Sandstone by Carman (1936, p. 261). 

"Schucherte lla" amherstburgense Grabau 

Pla t e I, figure 14 

Schuchertella amherstburgense Grabau, 1910, p. 124 , Pl . 17, figs. 1-3. 

Remarks . The distinguishing features of this spec i es are rathe r uncer
tain since Grabau' s original description was probably based on a small number 
of immature pedicle valves , none of which showed internal structures . In addi
tion , all of Grabau ' s s pec i me ns are apparently lost so even the detail s of the 
or namentation cannot be determined except by reference to the de scription. 
There is, however, a single very small pedicle valve from either the Amher s tburg 
or the Lucas Dolomite, formerly exposed at the Pa t rick Quarry, which conforms 
to Grabau's des cription and i s here inc luded in this species and de s ignated the 
neotype. 
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Material and occurrence. Neotype, UMMP 56625, steinkern of pedicle 
valve, from e ithe r the "coral-mixed brachiopod" or Acanthonema hoZopiforme 
Subzone (?Amherstburg or ?Lucas Dolomite ), Loe . F, collector unknown; plasto
t ypes , UMMP 14096, the specimen illustrated by Grabau (1910, Pl. 17, figs . 1-3) 
has appa rently been lost but was probably collected from the Amherstburg 
Dolomite, Loe. J by Thomas Na ttress; hypotype , ROM 262 . S, mold of ext erior o f 
pedicle valve, probably from the Amherstburg Dolomite, Loe. J, collected by 
Thomas Nat tress . 

11Schucherte Z Za 11 sp . c f. 11S . 11 amhers tburgense Grabau 

Plate I, figures 11-13 

Remarks. Rare specimens , differing from 118 . 11 amherstburgense mostly 
by their larger size, are present in the Amherstburg Dolomite and the Anderdon 
Limes t one in t he t ype region and from near the base of the Detroit River at 
Castalia, Ohio . 

The pedicle valve from the Amherstburg has about thirty-four prominent, 
smoothly rounded and evenly spaced costae nearly all of whi ch are persistent 
nearly t o the umbo (Pl. I, fig . 13) . Additional cos tae are only added along 
the hinge line near the cardinal extremities . The hinge line is long and 
straight. The interarea is anacline, s lightly concave , with a large, broadly 
flaring, marginally thickened delthyrium that is completely cover ed by a convex 
pseudodeltidium (Pl. I, fig . 11). The dental plates are ver y low, smoothly 
rounded, broadly f laring, s hort ridges on the flo or of the valve. 

Fragments of somewhat similar specimens f rom the Anderdon have nar
rower, more closely spaced cos tae which arise by bifurcation and intercalation 
and are equidistant from the adjacent costae. 

Material and occurrence. Figured specimen, UMMP 56626, a s t einkern 
of pedic l e valve, probably from the Amherstburg Dolomite, Loe. I, collec tor 
unknown; figured specimen, GSC 23000, a mold of ext erior, Amphipora nattressi 
Subzone, Lucas Dolomite, eas t wall of west quarry, Loe. A, collec t ed by 
J . A. Fager s trom . 

11Schucherte Z Za 11 sp. 

Plate I, figur es 16, 17 

Description. Shel l s large for the genus , both valves s lightly to 
modera t ely convex . Cardinal margin l ong, straight; pedicle umbo greatly 
ext ended posteriorly, irregular in shape due to cemented attachment area 
(Pl . I, fig. 17); brachial umbo small, poorly define d, not ex tending pos t erior 
to cardinal margin. Cardinal extr emities obtuse l y angular, lateral mar gins 
smoo t hly r ounded , anterior margin becoming almos t strai gh t. Greatest width 
about midlength; length/width ratio ab ou t 0 .7-0.8. Anterior commissur e recti
marginate. Shell structure impunc tate . 

Radial ornamentation consisting of nume rous , closely spaced, low, 
rounded to sli ghtly angular cos t ae , most of wh i ch a r e persistent t o th e umbo . 
Additional costae arise by intercalation and a r e spaced equidi stant between 
the adjacent costae (Pl . I, fi g . 16) . Concen tric ornamentation consisting of 
a few continuous to ob lique , prominent rugae loca t ed mostly t oward the valve 
margins. Additional· irregul a r, mode rat e l y large , node-like to elonga t e 
protruberances occur widely scatter ed over the shell s ur face . 

Remarks . The above desc r ip tion is based on two rathe r poorly preserved , 
i solated , opposite val ves that may never have been joined . However , bo th 
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valves are much larger than for any other s pecies of "Schuchertella " from the 
Detroit River Group . 

Material and occurrence . Figured s pecimen, UMMP 56627, a partially 
exfoliated pedicle valve, Amphipora nattressi Subzone (?Anderdon Limestone), 
Loe. G, coll ector unknown; referred specimen, UMMP 56628, an a lmost completely 
exfoliated brachia! valve, Amphipora nattressi Subzone (?Anderdon Limestone), 
Lo e . G, collector unknown. 

Genus Spinulicosta Nalivkin, 1937 

Productella Hall, 1867, p . 153 (partim). 
Spinulicosta Nalivkin, 1937, pp . 49, 140; Muir-Wood and Cooper, 1960, 

pp. 153-155, Pls. 32, 33 . 

Spinulicosta navicella (Hall) 

Plate I, figure 18 

Productella navicella Hall, 1867, pp. 156, 157, Pl . 23, f igs. 1- 3, 9-11. 
Spinulicosta navicella Fagerstrom , 196la, p. 21, Pl . 8, figs. 27-30 . 

Remarks . The distinction between S . navicella and S. spinulicosta 
is not entirely clear from Hall ' s original descriptions of these species . The 
specimens from the Detroit River Group are somewhat lar ger and with mor e 
densely spaced sp ine bases than the illustrations of these species given by 
Hall (1867, Pl. 23) and of S . spinulicosta given by Muir-Wo od and Cooper 
(1960, Pl. 32 , figs. 1-4). 

Ma terial and occurrence . Hypotypes, GSC 23001 and 23002, exteriors 
of pedicle valves, probably from the Detroit River Group, Loe. 15126, collected 
by J.F . Caley; hypotype, GSC 23003, exterior of pedicle valve, probably from 
Detroit River Group, Loe. 13493, collected by J . F. Caley. 

Gypidula ( ?) sp. 

Plate I, figu res 19, 20 

Description of pedicle valve . Outline broadly subpyriform, postero
lateral margins straight, lateral and anterior margins evenly rounded; l ength 
and width about equal, greatest width slighly ahead of midlength. Anterior 
commissure s ulcate . Fold broad, flat, l ow, and rather poorly defined . 

Ornamentation consists of numerous (five on each flank and about four 
on fold) low, broadly rounded costae conf ined to the anterior and anter olateral 
portions of the valve and several crowded growth lines along the anterior 
margin. Posteri or portion of valve smooth. 

Interarea well developed in both l eng th and width; divided medially 
by a long, narrow delthyrium. Delthyrial margins descend sharply to form a 
relatively narrow and deep spondylium which is supported posteriorly by a short , 
thin median septu~ . 

Remarks. Because this species is r epresented by a single pedicle valve 
it is impossible t o determine whether it belongs to the genus Gypidula or to 
Sieberella . However, since Sieberella is unknown from rocks as young as the 
Detroit River Group it appears unlikely t hat the val ve belongs to this genus. 
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Material and occurrence. Figured specimen, GSC 23004, a steinkern of pedicle 
valve , probably from the Amherstburg Dolomite, Loe. 4368, collected by 
C. R. Stauffer. 

PentamereZZa arata (Conrad) 

Plate I, figures 25, 26 

Atrypa arata Conrad, 1841, p. 55. 
Pentamer eZZa arata Hall, 1867, p . 375, Pl . 58, figs. 1-10, 13-21; 

Kindle, 1901, p . 615; Amsden, 1964, pp . 233-235, Pl . 40, figs. 9-15; 
Text-fig . 5. 

Remarks. Amsden (1964, pp. 233, 234) has noted that in P. arata new 
costae commonly arise by bifurcation. In the experience of the present author, 
the presence or absence of bifurcating costae is a highly variable feature 
among specimens of this species from the Detroit River Group and therefore is 
of uncertain taxonomic importance . However, the costae are more numerous and 
considerably higher in P. arata than in P. paviZionensis (Kindle, 1901, 
pp. 612, 615; Fagerstrom, 196la, p. 18). 

Material and occurrence . Hypot ypes, UMMP 56629 and 56630, steinkerns 
of brachial valves, probably from the Amherstburg Dolomite, Loe. I, collector 
unknown . 

?PentamereZZa arata (Conrad) 

Plate I, figure 24 

Remarks . The fossil assemblage from Livingstone Channel contains a 
single meld of the exterior of a valve with a moderately well-developed fold. 
Unfortunately , it cannot be determined which valve is represented; if it is 
the brachial the specimen belongs to the genus PentamereZZa whereas if the 
valve is the pedicle it is Gypidula . The generally low convexity of the beak 
suggests that the correct genus is Pentamerella and the relatively high, long 
costae suggest that the species is P. arata . 

Material and occurrence . Figured specimen, GSC 23005 , a meld of the 
exterior of one valve, probably from the Amherstburg Dolomite, Loe. 4368, 
collec ted by C.R. Stauffer. 

PentamereZZa papiZionensis (Hall) 

Plate I, figures 21-23 

Pentamerus papiZionensis Hall, 1860, p. 86. 
Pentamerella pavilionensis Hall, 1867, p. 377; Kindle, 1901, pp. 612, 613, 

Pl . 7, figs. 1, la; Cooper, 1944, p . 305, Pl. 115, figs. 16-18; 
Fagerstrom, 196la, p. 18, Pl. 7, figs. 7-30 . 

Emended description (emended to Fagerstrom, 196la, p. 18). Valves 
smooth to multicostate. Costae low, rounded, of variable number from 2-5 
(most commonly three) on the flanks, 1- 4 (most commonly two) in the sulcus , 
1-6 (most commonly three) on the fold, generally wider than interspaces, per
sistent nearly to umbones, and us ually increasing by intercalation. 
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Brachial interior with broadly flaring inner plates; brachial pro
cesses convergent, non-carinate; outer plates unite at floor of valve to form 
a smoothly rounded cruralium ex tending forward nearly to midlength (Pl. I, 
fig . 23). 

Remarks . This species is extremely variable as evidenced by the 
large sample from the Formosa Reef Limestone (Fagerstrom, 1961a). The avail
ability of additional material indicates that smooth forms are considerably 
more abundant than heretofore s us pected. These smoo th individuals are the 
only ones illustrated in the present report because the more common multi
costate forms have been adequately illustrated in the references cited in the 
synonymy . 

The chief di fferences between P. papilionensis and P. arata involve 
the costae. In the former the costae are lower, more rounded, and generally 
wider. Furthermore, smooth forms are apparently unknown in P. arata . 

Material and occurrence . Hypotype, GSC 23006, a steinkern of 
brachial valve, Amherstburg Dolomite , Loe. 4517, collected by M.Y. Williams; 
hypotypes, GSC 23007 and 23008 , pedicle valves, probably from Detroit River 
Group, Loe. 11294, collected by J.F. Cal ey; hypotype, GSC 23009, a brachial 
valve, probably from Detroit River Group, Loe. 15126, collected by J.F. Caley; 
hypotypes, UMMP 56631 and 56632, steinkerns of pedicle valve, from sandy 
layers in "coral-mixed brachiopod subzone" (?Amherstburg Dolomite), Loe. C, 
collector unknown; hypotype, GSC 23010, a pedicle valve, Formosa Reef 
Limestone , Loe. 23635, collected by J.A. Fagerstrom; hypotype, UMMP 56633, a 
nearly complete specimen , Formosa Reef Limestone, Loe. 23635, collected by 
G.M. Ehlers, E.C . Stumm, and R.V. Kesling . 

Cupularostrum(?) tethys (Billings) 

Plate III, figures 1, 2 

Rhynchonella? tethys Billings, 1860, p. 270, figs. 20-22. 
Camarotoechia tethys (Billings); Fagerstrom, 1961a, p. 27 , Pl . 9, figs. 1-12. 

Remarks. The interior of this species has never been adequately 
described so it is uncertain whether or not the septalium is covered in the 
manner described by Sartenaer (1961, p. 2) as characteristic of Cupularostrum . 

In a rather poorly preserved s teinkern (UMMP 56634) the dental plates 
are thin, moderately divergent, and extend anteriorly about one-third the 
length of the pedicle valve. The septalium is small and supported by a thin 
median septum extending forward to abo ut midlength. 

Material and occurrence. Hypotype, UMMP 56634, a steinkern wi th both 
valves joined, sandy beds in "coral-mixed brachiopod subzone" (?Amherstburg 
Dolomite), Loe. C, collector unknown; hypotypes, GSC 23011 and 23012, 
steinkerns with both valves joined, probab l y from the Detroit River Group , 
Loe. 15126, collected by J. F. Caley. 

Camarotoechia(? ) ehlersi n. s p. 

Pla t e III, figures 3-12 ; Text-figures 9-11 

Description. Shells small , biconvex. Dorsal outline subtriangular; 
cardinal margin short , subterebratulid, posterolateral margins s traight, 
lateral and anterolateral margins gently and evenly rounded, anterior margin 
straight to slightly convex. Length and width approximately equal; greatest 
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width about midlength . In lateral profile small specimens s ublenticular; 
large specimens relatively thicker , gently and evenly convex ; brachia! valve 
somewhat deeper than pedicle. Anterior commissure rectimarginate in very 
small specimens becoming broadly episul ca t e in large specimens; anterolateral 
commissures rectilinear in small specimens , zig-zag in large specimens; 
posterolateral commissures rectimarginate. Small shells smooth (Pl . III, 
figs. 11, 12); large she lls costate and wi th well defined fold and linguiform 
s ulcus . Costae on flanks variably elevated , smoothly rounded, short, separa
ted by shallow, smooth l y rounded interspaces, and numbering 2- 5 on each flank. 
Fold and sulcus begin at about midlength, and contain 1-3 very low, rounded, 
short costae. Concentric ornamentation consists of numerous, generally fine, 
rathe r uniformly spaced growth lines. Shell structure impunc tate. Muscle 
scars and vascular markings unknown . 

Apical angle of pedicle valve about 90° ; beak suberect; foramen 
small , submesothyridid. Pedicle interarea short , narrow; delthyrium broadly 
triangular . Teeth presumably bent sharply inward to join socke ts. Dental 
plates thin, divergent; laterally convex becoming almost vertical posteriorly 
and planar anteriorly; extending forward about one-fourth valve length . 

Apical angle of brachia! valve about 135° ; beak no·t covered by pedicle 
valve; interarea absent . Cardinalia weak . Septalium of variable size and shape , 
thickened posteriorly and along internal ventral margins by medial edges of 
crural bases . Cardinal process absent . Crura apparently blade-like . Septalial 
plates thin, joining dorsally to form relatively thin, high median septum . 
Septum extends forward about one- third valve length. Sockets wide, shallow, 
divergent; bounded by thickened, overhanging socket ridges . 

Remarks . The above description is based upon a r ela tively large and 
varied sample; Text-figures 9 and 10 and Table 5 indicate the general vari
ability and the equations for growth lines . Although there is some suggestion 
that the relations between thickness and both length and width in Text-figure 
10 are allometric , the calculations have been made on the assumption that growth 
was isometric. 

Table 5 

Statistical characterization of sample of Camarotoechia (?) ehlersi 
from the Sibley Quarry (Locality G, Appendix I) . Measurements 

(in millimetres) based on thirty- one complete specimens . 

Standard 
Mean deviation r Dd 

l ength 7 . 31 1.41 length-width . 96 5 . 86 

width 7 .19 1.51 length-thickness . 92 8 .32 

thickness 3.65 . 98 width-thickness . 93 8.49 

r= correlation coefficient 
Dd= coefficient of relative dispersion about the reduced major axis 

The familial and generic relations of this species are very uncertain . 
Both the external and internal features are generalized; furthermore, the 
small size of the specimens make s it possible that none has attained well 
developed adult structures . C. (?) ehlersi perhaps belongs to a new genus, but 
until other similar species are known for inclusion in such a genus the con
servative course is followed here and the species is regarded simply as a 
generalized member of the Camarotoechi idae (Williams, et al ., 1965, P· H 579). 
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Figure 11 . Camarotoechia(?)ehlersi n . s p.; camera lucida drawings of serial 
transverse sections x 10; distances are in mm forward from the crest 
of the umbo . 
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Material and occurrence. Holotype, UMMP 56636, a complete specimen 
with valves joined, Amphipora nattressi Subzone (?Anderdon Limestone), 
Loe. G, collected by G. M. Ehlers and R.M. Linsley; paratypes, UMMP 56637-56666, 
complete specimens with valves joined, Amphipora nattressi Subzone (?Anderdon 
Limestone), Loe. G, collected by G.M. Ehlers and R.M . Linsley ; paratypes, UMMP 
56667-56669, the remains of serially sec tioned specimens with valves joined, 
Amphipora nattressi Subzone (?Anderdon Limestone), Loe. G, collected by 
G.M. Ehlers and R.M. Lins ley; paratype, UMMP 56670, a specimen with valves 
joined, Amphipora nattressi Subzone (?Anderdon Limestone), Loe . A, collected 
by G.M . Ehlers and R. M. Linsley; paratypes, GSC 23014-23019, near top of the 
Detroit River Group, Loe. 23651, collected by J.A. Fagerstrom. 

Camarotoechia(?) arribigua Fagerstrom 

Camarotoechia ambigua Fagerst rom, 196la, p. 28, Pl. 9, figs. 13- 16. 

Emended description. Dental plates moderately divergent and very 
short, extending forward only about one-fifth the length of the pedicle valve. 
Median septum in brachial valve extending forward about one-third the length 
of the valve. 

Remarks. This species has been s ufficiently well illustrated by 
Fagerstrom (196la), so none is needed in the present report. 

Material and occurrence . Hypotype, GSC 23013, a complete specimen, 
Detroit River Group, Loe. 23654 , collected by E.W. Best . 

Camarotoechia (?) sp. cf . C. f ormosensis Fagerstrom 

Remarks. A single, rather incomplete specimen having the thin, 
lenti cular form of Camarotoechia f ormosensis Fagerstrom (196la, pp. 27, 28, 
Pl. 9, figs. 17-23) is here compared to this'species. However, in this spec
imen the fold i s much less prominent than in C. formosensis and there are only 
2- 3 low, rounded cos tae on the fold and sulcus. The exterior of C. formosensis 
has been sufficiently well illustrated so that additional figures are not 
necessary; the interior is still unknown. 

Material and occurrence . Referred specimen , UMMP 56635, an incompl e te 
specimen with valves joined, Amphipora nattressi Subzone (?Anderdon Limestone), 
Loe. G, col lected by G.M . Ehlers and R.M . Linsley. 

Genus Atribonium Grant 

Stenoscisma Conrad, 1839, pp . 58, 58 (partim). 
Atribonium Grant, 1965, pp. 37-40. 

Atribonium haZZi (Fagerstrom) 

Stenoscisma haZZi Fagerstrom, 196la, p. 29, Pl. 9, figs. 48-51. 
Atribonium haZZi, Grant, 1965, pp. 52, 53 . 

Remarks. A. haZZi is one of a group of species having great external 
similarity occurring in rocks of Onondaga and Hamilton age. Other species in 
this group include A. gainesi (including A. gainesi cassensis), A. iZZinoisen&is 
(Cooper), and A. savagei (Cooper). The differences between some of these 
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species have been noticed by Cooper (1945, p. 483) and Grant (1965, p. 40) has 
considered them all valid . 

There seems to be little doubt that A. haZZi pre-dates both 
A. iZZinoi sensis and A. savagei which occur with a species of Pa.raspiri f er 
intermediate in character between P. acwrrinatus of Onondaga age and P. bownocker 
of Hamilton age (Cooper, 1945, pp . 487, 488) . 

Material and occurrence . Hypotype, GSC 23020, a brachial valve, 
Detroit River Group, Loe . 23536, coll ected by E. W. Best. 

Genus Atrypa Dalman 

Atrypa spp . 

Plate III , figures 20 - 29 

Remarks . The distribution of specimens of the genus Atrypa consists 
of distinct assemblages or "pocke t s" which differ from one another in such 
relatively minor characters as size , convexity of the valves , nature of the 
costae (both internal and external), and shape of the commissure . Many of 
these differences result from differences in preservation. 

Since the number of specimens in each assemblage and the number of 
assemblages is not large all of the specimens are here described simply as 
Atrypa spp. and some of the morphological variation illustrated (s ee als o 
Fagerstrom, 196la, pp. 29, 30, Pl. 9, figs. 30- 40). None of the distinct morpho
logical assemblages , or morphotypes appears to be of any biostratigraphic value 
at the present time . 

Material and occurrence . Figured specimen, GSC 23021, a s teinkern of 
both valves joined, Anderdon Limestone, Loe . K, collected by J.A . Fagerstrom; 
figured specimen, GSC 23022, the mold of the exterior of a brachial valve, 
Anderdon Limestone, Loe . K, collected by J .A. Fagerstrom; figured specimen , 
GSC 23023, a partially exfoliat e d (?) brachial valve, probably from the De troit 
River Group, Loe . 15126, collected by J.F . Caley; figured specimen, GSC 23024, 
a steinkern of pedicle valve, probably from the Amherstburg Dolomite, Loe. 4368 , 
collected by C. R. Stauffer; figured specimen , GSC 23025, a ste inkern of both 
valves joined, probably from the Amherstburg Dolomite, Loe. 4368, collected by 
C. R. Stauffer; figured specimen , UMMP 56671, a steinkern of both valve s joined 
and partial molds of the exterior, probably from the Amhers tburg Dolomite , Loe. I, 
collector unknown; referred specimens , GSC 23026-23028, steinkerns, probably 
from Amherstburg Dolomite, Loe . 4368, collected by C. R. Stauffer; referred 
specimen, GSC 23029 , a steinkern of posterior half of both valve s joined, 
Detroit River Gro up, Loe . 13491, colle cted by J.F. Caley . 

Genus Meris t i na Hall 

Meristina Hall, 1867, p. 299 . 
MeristeZZa (par t i m) Hall, 1860, pp. 74, 93, emend. Boucot, Johns on, and Staton, 

1964, pp. 820, 821. 

Remarks . Boucot, Johnson, and Staton (1964, pp. 820, 821; in Williams, 
et aZ ., 1965, p . H 656) have emphasized the relatively great l ength of the 
dental plates and narrow pedicle muscle field bounded by the dental plates or 
their anterior extensions on the floor of the valve in species of the genus 
Meris tina . This configuration of the dental plates and muscle field adequately 
characterizes the pedicle interior of M. nasuta from the lower Detroit River 
Group. However, in specimens of M. formosensi s from these s ame rocks the 
dental plates are relatively long but the muscle fi e ld is not confined to the 
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region between the dental plates. Nonetheless, the length of the dental 
plates and the rather long, narrow shape of the muscle field indicate that 
M. formosensis should be included in the genus Meristina as conceived by 
Boucot, Johnson, and Staton (1964) . 

Meris tina nasuta (Conrad) 

Plate IV, figure 1 

Atrypa nasuta Conrad, 1842, p. 265. 
Meristella nasuta , Hall, 1860, p . 93; Hall, 1867, p . 299, Pl . 48, 

figs. 1-25; Fagerstrom, 196la, p . 33, Pl. 11, figs. 1-4. 

Material and occurrence. Hypotype, GSC 23031, a steinkern of pedicle 
valve, probably from the Amherstburg Dolomite , Loe . 4517, collected by 
M.Y. Williams; hypotype, UMMP 56672, a s teinkern of brachial valve, "coral
mixed brachiopod subzone" (?Amherstburg Dolomite), Loe. C, collector unknown . 

Meri s t i na barrisi (Hall) 

Plate IV, figure 7 

Meristella barrjsi Hall, 1860, p. 84; Hall, 1867, p . 304, Pl . 49, figs. 9-12 . 
Fagers trom, 196la, p . 33, Pl. 11, figs. 5-10 . 

Meris tina barrisi (Hall), Boucot, Johnson, and Staton, 1964, p . 821. 

Remarks . The interior of the pedicle valve of thi s species in the 
Detroit River Group is known from two specimens . In one of these (UMMP 56673) 
the dental plates are clearly defined and extend forward about one-fourth the 
length of the valve . The outline of the pedicle muscle field is uncertain but 
there is some slight indication of longitudinal s triations on the valve floor 
just anterior to the area between the dental plates. 

Material and occurrence. Hypotypes, UMMP 56673 and 56674, s teinkerns 
with both valves joined, "coral-mixed brachiopod subzone" (?Amhe rstburg 
Dolomite), Loe. C, collector unknown . 

Meristina f ormosensis (Fagerstrom) 

Plate IV, figures 3- 6 

Meriste l la formosensis Fagerstrom, 196la, p . 33, Pl. 11, figs . 11-15 . 

Emended description. Dental plates high, narrow, laterally convex, 
extending forward about one-third the length of the pedicle valve (Pl . I V, 
fig. 6). Dental plates converge and nearly join on dorsal surface of a r e la
tively narrow, elevated, longitudinally striate muscle field that extends 
ahead of midlength . Muscle field not bounded by dental plates. 

Septalium well developed, moderately long, of variable depth and 
width, and supported by a narrow, relatively high median septum that exte nds 
anteriorly to about midlength (Pl . IV, fig. 3). 

Material and occurrence. Hypotype, GSC 23032, a steinkern with both 
valves joined, probably from the Amhers tburg Dolomite, Loe. 4368, collected by 
C. R. Stauffer; hypotype, GSC 23033, a crushed steinkern with both valves joined, 
probably from the Amherstburg Dolomite, Lo e . 4521, collected by M. Y. Williams. 
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Meristina sp. 

Plate IV, figure 2 

WhitfieZdeZZa sp. Grabau, 1910, pp. 157 , 158, Pl. 21, fig. 10 . 

Remarks . Although t his specimen i s too incomplete for cer t ain iden
tification, the form of the dental plates and the muscle field suggest tha t 
it belongs in the genus Meristina . 

Material and occurrence. Figured specimen, UMMP 13071B, an incomplete 
steinkern of the pedicle valve, probably from the Amherstburg Dolomite, either 
Loe . I or J, collector unknown . 

MeristeZZa(?) Zivingstonensis n. sp . 

Plate IV, figures 8-11 

Description. Shells of moderate size , elongate , biconvex, and 
smooth . Cardinal margin short, terebratul i d, posterolateral margins nearly 
straight, lateral margins gently convex , anter olateral margins nearly st r aight 
and making sharp, obtuse angle with moderately convex anterior margi n . 
Pedicle umbo narrow, moderately extended behind cardinal margin and brachia! 
umbo . In lateral profile brachia! valve gently and evenly convex; pedicle 
valve deeper and evenly convex . In anterior profile both valves moderately 
and rather evenly convex; fold and sulcus absent (Pl . IV, fig . 10). Commissure 
rectimarginate throughout . Interareas, delthyri al structures, ornamentation, 
and shell structure unknown. 

Pedicle valve length/width ratio about 2.4; greatest width at mid
length. Teeth r elatively high and narrow, supported by thin, laterally con
vex dental plates extending forward on floor of valve to about one-fifth valve 
length (Pl . IV, fig . 9). Delthyrial chamber relatively deep, narrow, and short. 
Muscle scars and vascular markings unknown . 

Brachia! valve length/width ratio about 2 . 2; greatest width sl ightly 
posterior to midlength. Sockets relatively deep and narrow. Inner socket 
ridges well developed , over hanging margin of socket , and supported dorsally 
by a pair of shor t , slightly convergent (bu t not joining) plates attached 
medially to cardinal plate to form a small, very narrow, notothyrial chamber 
(Pl. I V, fig. 11) . Cardinal plate free, apparently imperforate, relatively 
narrow, convex ventrally, bearing a very low median ridge, and supported 
laterally by a pair of short, divergent plates extending forward about one
fifth valve length. A very low myophragm extends forward from just behind 
anterior margin of cardinal plate to about one-fourth valve length . Muscle 
scars and vascular markings apparently absent ; brachidia unknown. 

Remarks. This s pecies is known from a single steinkern. The pedicle 
valve is somewhat crushed and less complete than the brachia! valve . 

The species is characterized by an unusual combination of features: 
(1) the rectimarginate commissure, (2) the ventrally convex cardinal plate 
and divergent supporting plates, and (3) the almost verti cal plates attached 
to the cardinal plate and supporting the inner socket ridges. The chamber 
below the cardinal plate is suggestive of the pedicle valve in members of the 
Meris tellidae . However, there seems little doubt that the species belongs to 
a new genus to be described if additional material becomes available. Until 
such time the species is quest ionably referred to the genus Meristella . 

Material and occurrence . Holotype, GSC 23034, a steinkern with both 
valves joined, probably from the Amherstburg Dolomite, Loe. 4368 , collected 
by C.R. Stauffer. 
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Genus Athyris M'Coy 

Athyris cora Hall 

Athyris cora Hall, 1860, p. 94 ; Hall, 1867, p . 291, Pl . 47, figs. 1- 7; 
Fage r s trom, 196la, p . 34 , Pl. 10, fi g . 27, Pl . 11, f i gs . 37 - 41. 

Ma t e ri a l and occurrence . Hypotype , GSC 23048 , a comp l e t e specimen , 
upper Detroit River Group, Loe . 23588, collected by E. W. Best . 

Athyris (?) rrrinuta Fage r s trom 

Athyris rrrinuta Fager s trom, 196la, pp . 34, 35, Pl . 11, figs. 42 - 44 . 

Remarks . The identifi cation of seve r a l small specimens , mos tly 
from the Fo rmosa Reef Limes tone , has been ve r y difficult because of the lack 
of ma t e rial s uit able for serial sec tioning . These specimens are smaller than 
i s t ypi cal for the genus Athyris . Furthermore, they are longer than wide , 
whereas in A. cora width i s greate r than l ength. Nonethe l ess, the possibility 
does exist that A. rrrinuta merely comprises the immature individuals of A. cora 
and that the length-width relation is allometric during ontogeny . 

Another possibility is that A. rrrinuta is synonymous with Meristospira 
rrrichiganense Grabau (1910 , pp . 159 , 160); this problem can onl y be solved with 
de tailed serial sect i oning of bette r p r eserved material than is present l y 
available. 

Material and occurrence. Hypo t ype , GSC 23035 , a partially exfoliated 
spec i men with t he valves joined, Detroit Ri ve r Group, Loe . 23654, collected 
by E. W. Best ; hypotypes, GSC 23036 - 23047, exteriors of bo t h valves joined, 
Fo r mosa Reef Limestone, south end of Loe . 23635 , collec t ed by J . A. Fagerstrom . 

Meristospira michiganense Grabau 

Pla t e IV, figures 14 - 22 

Meristospira rrrichiganense Grabau, 1910 , pp . 159 , 160, Pl . 20, figs . 5- 11; 
Pl. 21, fi gs . 4-6 . 

Remarks . Grabau ' s original description of this species appears to 
be essentially cor r ect excep t for his no tation of a median sep tum in each 
valve . The floo r of the pedicle valve is marked by radial depressions 
(prob ably the vascular markings arranged in a very simple digitate pattern) 
that ex t end posteriorly as faint s triat i ons into the delthyr ial chamber; 
Grabau may have mis taken one of these as a median septum. The r e is a short 
myophr agm in the brachia! valve (Pl. IV, figs. 16 , 19). 

Ma t erial and occurren ce . Syntypes , UMMP 14078 and 14079 , s teinkerns 
of both val ves j oined , probably from the " cor a l-mixed brachiopod s ubzone" 
(?Amhers tburg Dolomite ), Loe . D, col l ec tor unknown. This speci es was also 
reported from t he Sylvania Sandstone by Carman (1936, p . 261) . 

?Meri stospira michiganense Grabau 

Pl ate I V, figures 12, 13 

Remarks. A single moderately well prese r ved steinkern conforms in all 
essential fea tures to M. rrrichiganense except that the interior of the shell i s 
comple t ely smoo th. In this specimen the dental plates are rather poorly devel
oped and short, the cardinal plate is free and appears to be pi erced apically , 
and the fold i s ver y low, broad, and indistinct. If this specimen actually is 
M. rrrichiganense it greatly extend s the previous l y reported geographic and s trat 
igraphic occurrence of the species . 
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Material and occurrence. Figured specimen , UMMP 56675 , a s t e inkern 
of both valves joined, Anderdon Limestone, Loe . K, collected by G.M. Ehlers 
and R. M. Linsley. 

Nucleospira(?) livingstonensis Stauffer 

Nucleospira livingstonensis Stauffer, 1918, pp. 558 , 559, Pl . 2 , fig. 6. 

Remarks. The adductor track in the pedicle valve is long and narrow 
and divided by a myoph ragm . The r elative length of the adductor track and the 
myophragm is unce rtain due to incomplete preservation. Dental plates are absent. 
The brachia! valve is unknown. 

Material and occurrence. Holotype, UM 4838a, an incomplete steinkern 
of the pedicle valve, Lucas Dolomite, Loe. I, collected by C. R. Stauffer . This 
specimen was originally described by Stauffer as occurring in the Amherstburg 
Dolomite; however, the surrounding dolomite mat ri x contains numerous molds of 
Murchisonia suhcarinata, a gastropod that is apparently restricted to the Lucas 
Dolomite, Acanthonema holopiforme Subzone at Loe. I . 

Anibocoelia (?) sp . 

Plate III, figures 17-19 

?Spirifer modestus Grabau, 1910, pp. 137, 138, Pl . 16, fig. 11, ?24, ?25, non 
Pl . 16, fig. 12; non Hall, 1857, p. 61; non Hall, 1859, p . 203 , 
Pl. 28, fig . 1 . 

Description. Shells small, of about average size for the genus . 
Valves unequally biconvex; pedicle valve deep, gibbous; brachia! valve shallow , 
almost plane (Pl. III, fig. 19). Cardinal mar gin megathyridid, cardinal extrem
ities obtusely rounded, lateral and anterior margins smoothly rounded. Lateral 
commissures rectimarginate, anterior commissure broadly uniplicate (Pl . III, 
fig. 17). Flanks of both valves flat to s lightly convex in anterior profile . 
Valves smooth, impunctate. 

Pedicle interarea long, concave; inclination apsacline . Del thyrium 
probably open with thickened margins, and containing pedicle opening . Sulcus 
very shallow and poorly defined , beginning about midlength. Dental plates 
absent. 

Brachia! valve subpentagonal in outline, length/width ratio about 
0 . 8, greatest width slightly posterior to midlength. Umbo small, nonpro truding. 
Interarea absent . Fold low and poorly de fined, beginning about midlength . 
Interior unknown . 

Remarks. The generic assignment of this species is uncertain. It 
differs from typical species of the genus AnY:Jocoelia in having a r e lative l y 
short er , curved hinge line, obtusely rounded cardinal ex tremities, uniplicate 
anterior commissure, and poorly defined sulcus and fold. 

Grabau (1910, Pl . 16, figs. 11, 12, 24, 25) illustrated some small, 
very poorly preserved shells and referred them to Spiri f er modestus Hall. 
The specimen illustrated in fig. 12 (UMMP 14076) probably i s an undetermined 
species of Prosserella . There is a slight possibility that the specimens for 
figs. 11 (UMMP 14077), 24, and 25 (UMMP 14080) might be conspecific with 
Anibocoelia (?) sp . described above . 

Species of the genus Anibocoelia are rather uncommon in Lower Devonian 
rocks of Europe and according to Boucot (1959a, p. 23) are unknown in North 
America prior to the Middle Devonian. 

Materia l and occurrence . Figured specimen , UMMP 56705 , a nearly 
complete specimen, Amphipora nattressi Subzone (? Anderdon Limestone) , Loe. G, 
collected by G. M. Ehlers and R.M. Linsley; referred specimen, UMMP 56706, a 
brachia! valve, Amphipora nattressi Subzone (?Anderdon Limestone), Loe. G, 
collected by G. M. Ehlers and R.M. Linsley. 
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Crurithyris(?) sp. 

Plate III, figures 13-16 

Description. Shells very small, of small size for the genus. Valves 
unequally biconvex; pedicle valve deep, gibbous; brachial valve shallow, 
almost plane (Pl. III, fig . 16). Cardinal margin megathyridid; hinge line 
short, straight; cardinal extremities obtusely rounded, lateral and anterior 
margins smoothly rounded. Lateral commissures rectimarginate; anterior 
commissure very slightly sulcate (Pl. III, fig. 14). Flanks of both valves 
smooth and flat in anterio r profile. Valves impunctate. 

Pedicle valve slightly transverse in outline, length/width ratio 
about 0.9, greatest width slightly posterior to midlength. Umbo prominent, 
curved toward the hinge line but not overhanging; apical angle about 75° . 
Interarea longer than wide (Pl. III, fig. 13), very slightly concave; inclina
tion catacline . Beak ridges diverge at about 60° . Delthyrium apparently 
closed; pseudodeltidium narrow, strongly convex . Sulcus shallow and narrow 
but nontheless well defined, commencing at the umbo. Dental plates absent. 

Brachial valve transverse in outline, length/width ratio about 0.8, 
greatest width considerably posterior to midlength . Umbo small; interarea 
absent. Sulcus shallow, somewhat broader and less well defined than pedicle 
sulcus. Interior unknown. 

Remarks. The generic assignment of this species is uncertain because 
the interior of the brachial valve i s unknown. It differs from Ambocoelia(?) 
sp. in having a sulcus in both valves and a more nearly rectimarginate anterior 
commissure; it also differs from species of Echinocoelia in having smooth, 
nonspinose valves. Additional material and study will be necessary to cor
rectly identify this species . The genus Crurithyris is present but not common 
in Devonian rocks . 

Ma terial and occurrence . Figured specimen, GSC 23049, a nearly com
plete specimen, Formosa Reef Limestone, south end of Loe. 23635, collected by 
J.A. Fagerstrom. 

Acrospirifer (?) macrothyris (Hall) 

Plate V, figures 7-14 

Spirifer macrothyris Hall, 1857, p. 132; Hall, 18~7, pp. 202, 203, Pl . 30, 
figs . 16-18, 20, non Pl. 30 , fig. 19. 

Description. Shells large for genus. Outline subtriangular, trans
verse; length/width ratio varies from about 0.3 in small specimens to about 
0.5 in large specimens. Hinge line long, straight; cardinal extremities vary 
from slightly mucronate in small specimens (Pl . V, fig. 10) to rounded in 
large s pecimens (Pl. V, fig . 12). Ant~rolateral margins straight or slightly 
concave in small specimens to convex, evenly rounded in large specimens. 
Ante rior margin s traight or slightly concave. Anterior commissure parasulcate; 
lateral commissures straight . Flanks of brachial valve concave in anterior 
profile (Pl . V, fig. 14). 

Valves costate; co stae low, smoothly rounded, and separated by nar
rowe r, moderately deep, smoothly rounded interspaces. Medial costae persistent 
to beaks; additional costae added to hinge line at very acute angles beginning 
about midway between beaks and cardinal extremities (Pl. V, figs. 7, 10); 
number of costae per flank varies from about 8-12. Concentric ornament con
sists of rather uniform, closely spaced , low growth lines bearing numerous, 
very closely spaced protuberances. 
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Pedicle beak protrudes moderately over the rather long, concave, 
apsacline, trapezoidal interarea (Pl . V, fig. 11). Delthyrium open. Pedicle 
valve moderately and evenly convex in lateral profile. Sulcus moderately 
deep, poorly defined, flaring broadly anteriorly and smooth except for a low, 
smoothly rounded riblet in posteromedial portion of some specimens . 

Brachial beak protrudes slightly over short, slightly concave , ana
cline interarea. Brachial valve strongly. and evenly convex , becoming gibbous 
in large specimens. Fold moderately high, subacuminate, poorly defined, nar
rower than sulcus , and smooth. 

Delthyrial margins of palintrope greatly thickened, extending dor
sally to form teeth ridges. Dental plates short, thick; flare broadly to 
delimit the posterolateral margin of the muscle field . Muscle field large, 
elongate, divided medially by a moderately elevated , broadly rounded longi
tudinal ridge; anterior margin slightly impressed, smooth l y rounded in large 
specimens, not impressed in small specimens ; posterolateral margins straight , 
more deeply impressed posteriorly; posterior margin lobate, very deeply 
impressed and extending posteriorly under a shelf of thickened shell material 
Diductor attachments longitudinally and radially striate; corrugated in ger
ontic specimens (Pl . V, fig . 11). Adductor tracks very long and narrow; 
adjacent to medial longitudinal ridge. 

Sockets shallow to moderately deep, elongate; begin at lateral mar
gins of broadly triangular, slightly depressed diductor attachment area and 
diverge sharply to become subparallel to hinge line (Pl. V, fig. 8). Inner 
socket ridges laterally elongate ; form base of sockets; begin at anterolateral 
margins of diductor attachment area, are relatively thick and high, and lie 
generally anterior and parallel to sockets. Outer socket ridges formed by 
medial posteriorly curving portion of palintrope and sligh tly overhang the 
posterior margin of sockets . Crural plates no t present. Depression marking 
fold terminates abruptly posteriorly ahead of diductor attachment area; bears 
a low posterior myophragm that divides the muscle field. Muscle field trans
verse, moderately impressed posteriorly becoming poorly defined anterolaterally 
and anteriorly; posterolateral margins marked by junction of inner socket ridges 
and floor of brachial valve . 

Costae 
vary from about 
internal melds . 
valve . 

and interspaces on interior of shells very low and rounded; 
6 - 8 on each flank; posterolateral costae not apparent on 

Umbonal chambers shallow in pedicle valve , absent on brachial 

Remarks . The generic designation of this species is doubtful for 
several reasons. Amsden and Ven tress (1963, p . 108) and Pitrat (i n Williams, 
et al ., 1965, p. H683) have noted the external similarity of the genera 
Acrospirifer and Hyster oli tes and also the uncertainty regarding the precise 
differences in the interiors of the type species of these genera . The genus 
Euryspirifer is also quite similar to both Acrospirifer and Hysterolites; the 
chief differences are the presence of a low riblet in the sulcus and a more 
mucronate outline in Euryspirifer . Havlicek (1959, p . 237) has also noted the 
presence of concentric rows of spines in both Acrospirifer and Hys teroli t es ; 
spines have not been reported in Euryspirifer . 

The posterior portion of the sulcus in a few specimens of 
Acrospirifer (?) macrothyris has a low riblet suggestive of Euryspiri f er; how
ever, the impersistent nature of the riblet and less mucronate outline of these 
specimens make it unlikely that they should be included in the genus Euryspirifer . 
Present information indicates that dental plates are lacking or poorly devel
oped in Acrospirifer and are better developed in Hys t eroli tes (Amsden and 
Ventress , 1963, p. 108). Since the dental plates in all the specimens of A.( ?) 
macrothyris examined by the present writer are very short it appear s as though 
this species is most closely related to Acrospirifer . However, no spines were 
observed . 



- 44 -

A.(?) macrothyris is somewhat similar to A. speciosus from the Upper 
Emsian to Givetian rocks in Europe (Scupin, 1900, p. 325). The chief differ
ences are the large size of the valves and the heart-shaped pedicle muscle 
field in A.(?) macrothyris; the muscle field in A. speciosus is lanceolate 
(Schnur, 1853, Pl. 32, figs . 2a-2e). 

A.(?) macrothyris is also quite similar to A. hercyniae from the Lower 
Emsian of Europe and A. hercyniae var. atlanticus (Clarke) from Maine and Quebec . 
The chief differences are the lower and wider, and perhaps also fewer costae in 
A.(?) macrothyris . 

Boucot (1959b, pp. 743, 744) described a heterogeneous assemblage of 
specimens from the Kanouse Sandstone of New York as Hysterolites macrothyris . 
On the basis of the accompanying illustrations it appears as though the smaller 
shells (Pl. 91, figs. 11-13, 15, 16) are probably Acrospirifer duodenaria (Hall) 
and that the larger ones (Pl . 91, figs . 10, 14; Pl. 92, figs. 4, 5) are either 
A. hercyniae var. atlanticus or A. (?) macrothyris. The prominence of the costae 
on the brachia! steinkern in Plate 92, fig . 5 suggest that A. hercyniae var. 
atlanticus is the more likely correct identification. 

Material and occurrence. Syntypes, AMNH 3060/l and 3060/2, partially 
exfoliated specimens with the valves joined, Onondaga Limestone (probably the 
Edgecliff Member), Clarence Hollow and Williamsville, N.Y., collected by 
James Hall; hypotypes, USNM 36610 and 157838, partially exfoliated specimens 
with the valves joined, upper Columbus Limestone, Marion, Ohio, collected by 
Carl Rominger; hypotypes, USNM 157839 and 157840, pedicle valves, Grand Tower 
Limestone, near Grand Tower, Ill., collected by G.A . Cooper; hypotypes, GSC 
23050-23052, partially exfoliated brachia! valves, upper Anderdon Limestone, 
Loe. 20879, collected by E. W. Best; hypotype, GSC 23053, a partially exfoliated 
pedicle valve, upper Anderdon Limestone, Loe. 20879, collected by E.W . Best . 

Genus Howellella Kozlowski 

Howellella Kozlowski, 1946, p. 295; Boucot, 1957, pp. 315-317. 

Remarks . The precise stratigraphic range of this genus is rather 
uncertain due largely to the incomplete preservation of the growth ornamenta
tion in most specimens making precise identification impossible. Boucot 
(1957, p. 316) has given the range as Upper Llandovery to Lower Gedinnian but 
later revised the range upward to the base of the Onondaga Limestone (Boucot, 
1959b, p. 735) or approximately Upper Emsian or Lower Eifelian in North America. 
Boucot and Johnson (in press) have reported the occurrence of "Howellella " 
gaspensis Billings in the upper York River Sandstone in eastern Quebec which 
they correlate with the Lower Emsian of Rhineland . 

If the specimens described below as Howellella(?) submersa (Grabau) 
and H. (?) sp . from the Detroit River Group are true representatives of 
Howellella they are the youngest r eported occurrence of the genus known to the 
writer . 

Howellella (?) submersa (Grabau) 

Plate VII , figures 15-23 

Spirifer sulcata mut . submersa Grabau, 1910, pp. 136, 137, Pl . 18, figs. 4-6. 

Kozlowskiellina (Megakozlowskiella) submersa, Fagerstrom, 196la, p . 30, Pl. 10, 
figs . 16-20. 

Remarks. Grabau (1910, p. 136) described a median septum in the 
pedicle valve of this species. The presence of such a septum was then used 
by Boucot (1957, pp. 320-323) as the basis for including this species in his 
new genus Kozlowskiella, later emended to Kozlowskiellina (Boucot, 1958 , 
p. 1030). However, study of a large collection of specimens, including 
Grabau's types, indicates that there is no median septum in the pedicle valve; 
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instead, the structure is merely a myophragm having only minor taxonomic 
significance (Pl. VII , fig. 22) . 

Preservation of the specimens is not sufficiently good to be certain 
whether the growth lines are frilly or lamellose. If the growth lines are 
frilly the species would belong to the genus Hedeina, which according to 
Boucot (1957, p . 324) is confined to Middle and Upper Silurian rocks. Thus, 
the presence of this genus in the Detroit River Group seems very unlikely and 
the present species probably belongs in the genus Howe ZZeZZa. The presence 
of weak, poorly developed crural plates (Pl. VII, fig. 20) in the Detroit 
River material indicates that this species does not belong in the genus 
Acrospiri f er . 

H. (?) submersa is quite similar to Spiri f er ezquerri Verneuil as 
described by Comte (1938, pp. 62, 63, Pl. 1, figs. 11, 12) from rocks of 
Siegenian age in Spain . However , the relatively great discrepancy in age 
between these two species suggests that the resemblance is superficial . 

Material and occurrence . Lectotype (here designated) ROM 22500, an 
incomplete exterior of brachia! valve, illustrated by Grabau (1910, Pl . 18, 
fig. 6), probably from the Amherstburg Dolomite , probably from Loe. J, col
lected by Thomas Nattress; paralectotype, ROM 262 . S, an incomplete steinkern 
of pedicle valve , illustrated by Grabau (1910, Pl. 18, fig. 4) , probably from 
the Amherstburg Dolomite, probably from Loe. J, collected by Thomas Nattress; 
paralectotype, UMMP 43967 , a mold of brachi a! exterior, probably from the 
Amherstburg Dolomite , Loe . I or J, collected by Thomas Nattress ; paralectotype, 
UMMP 23852, a brachia! valve, illustrated by Grabau (1910, Pl. 18, fig . 5), 
probably from the Amherstburg Dolomite, Loe. I or J, collected by Thomas 
Nattress; hypotype, UMMP 14691, a mold of pedicle exterior, probably from the 
Amherstburg Dolomite, Loe. I, collector unknown; hypotypes, GSC 23054 and 
23055, steinkerns of brachial valves, Lucas Dolomite, Acanthonema hoZopi f orme 
Subzone, eas t quarry Loe . A, collected by J . A. Fagerstrom ; hypotype , GSC 23056, 
a mold of brachia! exterior , Lucas Dolomite, Acanthonema hoZopiforme Subzone, 
eas t quarry Loe . A, collected by J . A. Fagerstrom; hypotype, GSC 23057, a pedicle 
s teinkern probably from the Amherstburg Dolomite, Loe. 4368, collected by 
C. R. Stauffer; hypotype, GSC 23058 , a steinkern of brachial valve , probably 
from the Amherstburg Dolomite, Loe. 4368, col l ected by C. R. Stauffer; hypotype, 
GSC 23059, a mold of brachial exterior , Detroit River Group, Loe. 13491, col
lected by J . F . Caley; hypotype, GSC 23060, a steinkern of brachial valve, 
Detroit River Group, Loe . 13491, collected by J . A. Fagerstrom; hypotype, GSC 
23061, an incomplete steinkern of both valves joined, probably from the 
Amhers tburg Dolomite, Loe. 4368 , collected by C.R. Stauffer; hypotype , GSC 23062, 
a pedicle valve, Formosa Reef Limestone, south end of Loe. 23635, collected by 
J.A . Fagers trom; hypotypes , GSC 23063-23065, incomplete specimens with both 
valves joined, Formosa Ree f Limestone , south end Loe . 23635, collected by 
J.A. Fage rstrom. Thi s species was also reported from the Sylvania Sandstone 
by Carman (1936, p. 261) . 

HoweZZeZZa (?) sp . 

Plate VII, figures 24 - 26 

Description. Shells biconvex, transverse . Hinge line long, s traight, 
cardinal extremities somewhat rounded to slightly mucronate, anterolateral 
margins gently convex, anterior commis sure uniplicate . Greatest width at or 
slightly ahead of hinge line . In lateral profile pedicle valve moderately 
and evenly convex, umbo prominent but not extending over hinge line, brachial 
valve gently convex , umbo small ; pedicle valve deeper than brachial valve . 
Radial ornamen t ation consis ting of 2-3 relatively low , broad, rounded costae 
on each flank separated by shall ow , rounded interspaces of approximate ly the 
same width as the costae . Concentric ornamentation unknown. 
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Length/width ratio of pedicle valve about 0 . 5-0.7. Sulcus large, 
relatively deep, commencing at beak , non-costate but with 1-3 very l ow , 
rounded, medial ridges on interior extending forward somewhat beyond mid
length. Interarea triangular, r elativel y long, slightly concave , apsacline. 
Delthyrium large , apparently open, with margins thick ened and continued ven
trally as dental plates . Dental plates high, narrow, extending forward nearly 
t o midlength (Pl. VII, fig . 26). Muscle field unknown. 

Length/width ratio of brachial valve about 0.6. Fold large, shar ply 
elevated , smoothly r ounde d to s lightly flattened, commencing at beak, and non
costat e bu t may bear a low myophragm of variable length. So ckets broadly 
divergent, r elatively shallow and short . Inner socket ridges sharply elevated 
and extending medially where they are sharply bent dorsally t o form relatively 
short but wel l defined crural plates (Pl . VII, figs. 24 , 25) . Diductor a ttach
ment area ver tically striate ; adductor f i eld unknown. 

Remarks . Thi s s pecies is known only from s teinkerns which makes it 
impossible to determine the genu s . The absence of a median septum in the 
pedic l e valve , the well deve loped dental plates, the non-costate fold and sul
cus , and the small crural plates a r e suggestive of either the genus Howellella 
or Hedeina (Boucot, 1957, pp. 315, 316 , 323, 324) . Since species of Hedeina 
a r e unknown in Devonian rocks it appears as though the speci mens from t he 
Detroit River Group probably belong to Howellella but until it can be deter
mined whether or not the growth lines are lamellose the generic designation 
is uncertain. 

Howellella(?) s p. is larger and has fewer, more r ounded costae than 
Howellella(?) submersa (Grabau) and lacks the pair of prominent ridges on the 
interior of the s ul cus in "Spirifer" sp . 

Material and occurrence . Figured specimen, GSC 23066 , a steinkern of 
brachia! interior, Detroit River Group, Loe. 23654 , collected by E. W. Best; 
figured s pecimen, GSC 23067 , a pedicle steinkern, Detroit River Group , Loe . 
13491, coll ec t ed by J. F . Caley; referred s pecimen, GSC 23068 , a brachia! 
s t e inke rn, Detroi t Ri ver Group, Loe. 13491, co llec ted by J . F . Cal ey ; referred 
specimens, GSC 23069-23071 , pedicle s teinkerns, Detroit. River Group, Locs . 
23654 , 15112, and 13491 respective l y ; referred speci men , UMMP 56678 , a pedicle 
steinkern, probably from the Amherstburg Dolomite, Loe . I, collector unknown. 

Braahyspirifer (?) manni (Hall) 

Plate V, figures 4-6 

Spirifer manni Hall, 1867, p . 211 , Pl . 31 , figs . 20-22 , 24 - 30 , ?23 

Remarks. The generic designation for thi s species is uncertain 
because of incomplete preservation and incons i s t ency by previous authors in 
the essent i al character s of the genu s Braahyspirifer . Cooper (1944, p. 323) 
noted the presence of a shor t median septum in the brachial valve and included 
Spirifer audaaulus Conrad in the genus Braahyspirifer which extends the upper 
limit of the range to the Hamilton (= Give tian) in North America. In Pitrat's 
(in Williams, A., et al ., 1965, pp . H 684 , H 685) diagnosis of Braahyspirifer 
he mentions only external features, describes the fold as carinate , the sulcus 
as " V"-shaped , a nd restricts the occurrence to the Siegenian and Emsian of 
Europe . The fold is not carina t e , nor is the sulcus "V"-shaped in either 
"Spiri f er" audaaulus or "S." manni . In addition , there is no indication of a 
brachial median septum in S . manni (Hall , 1867, p . 211 ). It is beyond the 
scope of the present report to reinvest i gate the genus Braahyspirifer so the 
inconsistencies noted above remain unresolved. 
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Material and occurrence . Hypotypes , GSC 23072 and 23073, pedicle 
valves, upper Anderdon Limes tone, Loe. 20879, collected by E.W. Best. 

Genus Fimbri spirifer Cooper 

Remarks . The genus Fimbri spiri f er is endemic to North America wh e r e 
it includes four species: F. venustus (Hall; the t ype s pecies), F. divaricatus 
(Hall), F. grieri (Hall), and F. tricos t atus Fagerstrom . Some of the problems 
of nomenclature and identity of these species have been noted by Fage rstrom 
(196la, pp. 32 , 33). However, because of the potential value of F. divaricatus 
(sensu stricto) in correlation a review of these problems is necessary . 

In 1857 Hall describe d and named Spiri f er di varicatus and in 1860 he 
described and named Spirifer venustus . In neither case we r e the original 
descriptions accompanied by illustrations . Then in 1867 (p. 213) Hall con
sidered S . venus tus a junior synonym of S . divaricatus and illustrated an 
exterior and an interior from the Onondaga Limestone (Pl. 32, fig s . 1, 9) and 
the exterior of another specimen from the Hamilton Group (Pl. 32, fig s . 2- 8) . 

Although the specimens illustrated by Hall (1867) are vastly diffe rent 
in outline and costation, the usages of the names S . venustus and S . divaricatus 
by subsequen t authors has bee n very incons istent. As conceive d by the present 
author (Fagerstrom, 196la, pp . 31, 32), Fimbrispiri f er divaricatus (sensu 
s tricto ) is larger, has a r e latively longer hinge line, a more transverse out
line, fewer cos tae on both the fold and the flanks, and the costae are lowe r 
and wide r than in F. venustus (see also Stauffer, 1909 , p . 190) . These dif
ferences are readily apparent from the illustrations cited in the synonomy of 
F. divaricatus given below . 

Another pr obable source of confusion is the overlap in the s trati
graphic ranges of F. divaricatus and F. venus tus . The latter s pecies ranges 
from rocks of Bois Blanc age (Ehlers , 1945, Pl. 11, fig . 3; Amsden and 
Ventress, 1963; Boucot and Johnson, 1968) to the lower Ludlowville Formation 
(Givetian; see Rickard, 1964) or to the Tichenor Limes tone (Cooper , 1944, 
p. 323). The stratigraphic range of F. divaricatus is middle Bois Blanc 
(Ehlers, 1945, Pl . 11, fig . 4) to about the Moorehouse Member of the Onondaga 
Limes tone. Thus , it i s apparent that both specie s occur in r ocks of Bois 
Blanc to Moorehouse age . However , F. venustus is unknown from the De troit 
Rive r Group. 

Fimbrispirifer divaricatus (Hall) 

Plate V, figur es 1- 3 

Spiri f er divaricatus Hall, 1857, p . 133; Hall, 1867, Pl . 32, fi gs . 1, ?9; 
non Hall, 1867, Pl. 32, fig s . 2-8; Ne ttleroth, 1889, p . 113 , Pl . 12, 
figs. 5-11; non Nettle roth, 1889, Pl . 11, figs . 6- 11; non Kindl e , 
1901, Pl. 8 , figs . 5 , Sa; non Willard, 1936, pp . 67-69. 

Fimbrispirifer divaricatus , Cooper, 1944, p. 323, Pl . 123, fig s . 1, 2 ; Ehle r s , 
1945, Pl . 11, fig . 4; non Ehlers , 1945, Pl . 11 , fig . 3; Boucot, 
et al ., 1958, Pl . 1, fig. 10; Fage r s trom, 196la , pp . 31 , 32, Pl . 10, 
figs. 1-7; non Ams den and Ventress , 1963, pp . 180- 18 2 , Pl. 18, 
fig s . 2-11. 

Emende d des cription . (emended to Fage r s trom, 196la, pp. 31, 32). 
Brachial interior with thickened, vertically striate pos t e romedial diductor 
attachment area . Sockets r e latively long, narrow, and shallow; s harply diver
gent s o that they are essentia lly parallel to hinge line (Pl. V, fig. 3). 
Inne r socket ridges narrow, s harply e l evated, and sharply de pressed media l ly 
to merge with short crural plates ri s ing from floor of valve (Pl. V, fig. 2). 
Cardinal areas r e lative l y long , wide , triangular, and s lightly concave . 
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Adductor scars and pallial markings not impressed on interior of valve. 
Myophragm present on some specimens. 

Material and occurrence. Hypotypes, GSC 23074-23076, steinkerns of 
brachial valves, probably from the Amherstburg Dolomite, Loe. 4368, collected 
by C.R . Stauffer. 

"Spiri fer" sp . 

Plate VII, figure 27 

i"Spirifer" sp. B Fagerstrom, 196la, pp. 32, 33, Pl. 10, figs . 14, 15. 

Description . Shells transverse; hinge line long, straight, cardinal 
extremities perpendicular to slightly acute, anterolateral margins straight 
to slightly convex. Costae prominently elevated, rounded, persistent nearly 
to beaks and numbering 4-6 on each flank. Interspaces rounded and about same 
width as costae. 

Pedicle valve moderately convex, beak protrudes somewhat beyond hinge 
line and is nearly straight. Length/width ratio about 0.6-0.8 with greatest 
width at hinge line. Dental plates narrow, relatively short, moderately 
divergent . Interior of sulcus marked by a pair of long, narrow, parallel, 
moderately elevated ridges commencing somewhat behind midlength and extending 
forward nearly to anterior margin. 

Remarks. This species is known from only one very incomplete and 
poorly preserved pedicle valve. The pair of long, parallel ridges on the 
interior of the sulcus is the most distinctive feature and is unknown in other 
spiriferoid brachiopods in the Detroit River Group . 

Material and occurrence . Figured specimen, GSC 23077, pedicle stein
kern, Loe. 23536, collected by E.W. Best. 

?Superf amily Reticulariacea Waagen, 1883 

?Family Reticulariidae Waagen, 1883 

Genus Prosserella Grabau, 1910 

Prosserella (nom . nud.) Sherzer and Grabau, 1909, p. 547. 
Spirifer (Prosserella) Grabau, in Grabau and Sherzer, 1910, pp. 138, 139 . 
Reticularia (Prosserella) , Schuchert, 1913, p . 412; Bassler_, 1915, pp. 1102-1104, 

1419 . 
Prosserella, Williams, M.Y., 1919, p. 19 and all subsequent authors. 
?Prosserella Pitrat, in Williams, A., et al ., 1965, p. H 675 (partim) . 
non Rhynchospiri fer Paulus, 1957, p. 51; non Rhynchospirifer Pitrat, in 

Williams, A., et al ., 1965, p. H 675. 
Type species. Spirifer (Prossere lla ) modestoides Grabau; subsequent designa

tion by Bassler, 1915, p. 1102. 

Description . Shells biconvex with short, straight hinge line and 
rounded cardinal extremities. Pedicle interarea nearly as long as wide; 
brachial interarea much wider than long. Delthyrium large, elongate, open; 
notothyrium small, short, apparently open. Fold and sulcus absent to moder 
ately well deve loped; anterior cornrnissure rectimarginate to uniplicate . 
Flanks, fold and sulcus generally smoo th, occasionally costate. Concentric 
ornamentation consists only of fine growth lines. Shell structure impunctate . 
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Pedicle interior with relatively high, narrow dental plates converg
ing, but generally not joining, posteriorly and ventrally to form a ver y deep, 
narrow delthyrial chamber and extending forward along floor of valve in a very 
characteristic closely spaced, parallel a rrangement. Muscle attachments 
unknown. 

Brachial interior with inner socket ridges curving anteriorly and 
merging with low, shor t crural plates . Crural plates converge medially, but 
do not join. Cardinal process e levated, longitudinally striate. Adductor 
scars weakly impressed, longitudinally striate. 

Remarks. The name Prosserella was first used in faunal lis ts of the 
Detroi t River Group (Sherzer and Grabau, 1909) and in a discussion of the 
stratigraphic relations of these rocks (Lane, Prosser, Sherzer, and Grabau, 
1909). Systematic descriptions were not included in either of these reports 
but in both it was clearly indicated that Prosserella was intended as a taxon 
of generic rank. Then in 1910 Grabau (in Grabau and Sherzer, 1910, 
pp. 138, 139) formally des cribed Prosserella as a subgenus of Spiri fer . His 
characterization of the subgenus was generally accurate but incomplete, 
especially for the brachia! interior. 

Schuchert (1913, p. 412) and Bassler (1915, p. 1102) regarded 
Prosserella as a subgenus of Retieularia . Then in 1919 M.Y. Williams used 
Prosserella as a genus and this usage has been followed by all subsequent 
authors. 

In his discussion of the taxonomic affinities of Prosserella, Grabau 
(in Grabau and Sherzer , 1910, p·p. 138 , 139) compared it with Martinia McCoy , 
Martinopsis Waagen, Spirifer modestus Hall, and Spiri f er infZatus Schnur. 
However, Prosserella differs significantly from all these taxa, chiefly in 
regard to the presence and arrangement of the dental plates. Martinia has 
no dental plates nor does Spiri f er inflatus (= Martinia inflata Jux and 
Strauch, 1965). Spirifer modestus (= Howellella modesta Boucot, 1957, p. 317) 
i s a lower Devonian species of the Appalachian region with anteriorly diver
gen t dental plates that are much more widely spaced than those of Prosserella 
(Bowen, 1967, pp. 47, 48). The dental plates in Martinopsis are relatively 
short and widely spaced in comparison to Prosserella and in addition 
Martinopsis has much higher and longer c rural plates than Prosserella. The 
type species of Martinopsis (Martinopsis inflata; not to be confused with 
Martinia inflata) is from the Permian of India; although Cooper (1944, p. 329) 
indicated affinities of three species from the North American Devonian with 
"Martinopsis " it is doubtful that the lower limit of the Martinopsis range 
zone extends into Devonian rocks (Pitrat in Williams, A., et al ., 1965, p. 726). 

Pitrat (in Williams, A., et al ., 1965) included Prosserella in the 
Family Ambocoeliidae . However, the presence of a relatively l arge , longitudi
nally striate cardinal process s uggests that ProssereZZa has closer aff inities 
with the Family Reticulariidae . Despite this similarity , the affinities are 
probably not very close to the other reticulariid genera because the growth 
lamellae and/or spires, etc . typical of these brachiopods are not present in 
Prosserella. 

Pitrat (in Williams, A., et al ., 1965, p. H 675) quest ionably placed 
Rhynchospirifer Paulus (1957) in s ynonymy with ProssereZZa . However, there 
are several important differences between t hese two genera , especially in the 
brachia! valve. The brachia! valve of Rhynchospiri f er has a well-developed, 
free cardinal plate. Although Grabau (in Grabau and Sherzer, 1910, p. 138, 
Pl. 21, fig. 25) indicated the presence of a median septum in the brachia! 
valve of Prosserella, this feature is merely a myophragm; furthermore, 
Prosserella has no cardinal plate. In addition, the brachia! palintrope in 
Rhynchospirifer is relativel y long in comparison to Prosserella and contains 
a large notothyrium. The chief similarities between these genera apparently 
is in the long, parallel arrangement of the dental plates. In Rhynchospirifer 
halleri , the type species, the dental plates appear to be essentially the same 
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as in Prosserella (Paulus, 1957, p . 53, Pl. 1, fig. 7). However, in none of 
the other species of Rhynchospirifer described and illustrated by Paulus (1957) 
are the dental plates as long or parallel as in either R. halleri or the 
species of Prosserella . Thus, on the basis of the marked differences in the 
brachial valve and what may a lso be dissimilar arrangements of the dental 
plates it is clear that Rhynchospiri f er i s not a junior synonym of Prosserella . 

In summary, the very close, parallel arrangement of the dental plates, 
the presence of low, short crural plates, and the absence of a cardinal plate, 
growth lamellae, and spines in ProssereZZa make the taxonomic placement of this 
genus uncertain . It is here questionably placed in the Family Reticulariidae 
on the basis of its general external form, the conunon absence of costation, 
and the presence of a relatively large, longitudinally striate cardinal process. 
The phylogenetic ancestors and descendants of Prosserella are also uncertain. 

For an extended discussion of the taxonomic problems concerning the 
taxa included in the genus ProssereZZa the reader is direc ted to Appendix II 
and the section of the present report entitled "Species of the Genus 
Pross ere ZZa". 

ProssereZZa modestoides (Grabau) 

Plate VI, figures 1-26. Figures 3, 4, 7 

Spirifer (Prosserella) modestoides Grabau, in Grabau and Sherzer, 1910, 
pp. 139-141, Pl. 16, figs. 20, 22, 23; Pl. 21 , fi gs . 28-30 . 

S . (P . ) subtransversa Grabau, in Grabau and Sherzer, 1910, partim, pp . 143-145, 
Pl. 19, figs. 1, 5, 6; non Pl. 18, figs ·. 7 , ?9, Pl. 19, figs . 4, 7, 
8' 12' ?13. 

S . (P . ) subtransversa mut . alta Grabau, in Grabau and Sherzer, 1910, partim, 
pp. 145, 146, non Pl. 18, fig. 10. 

Emended description. Shells ventribiconvex (Pl. VI, figs . 7, 12), 
of average size fo r the genus. Cardinal margin submegathyridid, cardinal 
extremities obtuse, gently rounded, lateral and anterolateral margins convex, 
evenly rounded and anterior margin gently convex to almost straight. In 
lateral profile pedicle valve relatively deep, gently convex anteriorly, mod
erately convex medially, strongly convex posteriorly; pedicle beak nearly 
straight to suberect, slightly overhanging concave, apsacline interarea ; 
brachial valve relatively shallow, gently and evenly convex; brachial beak 
small, not protruding or overhanging the short anacline interarea. In anterior 
profile both valves convex with convexity increas ing medially; anterior com
missure rectimarginate (Pl . VI, fig . 8) to weakly and narrowly uniplicate. 
Valves smooth (Pl. VI, figs. 11, 15) to weakly costate; costae generally arise 
near midlength , are low, rounded, and wider than interspaces (Pl . VI, fig. 20). 
Concentric ornamentation consists only of numerous, fine, very closely spaced 
growth lines. Shell structure impunctate . 

Pedicle valve generally transverse, commonly elongate, length /width 
ratio about 1 . 1, greatest width about midlength. Posterolateral margins 
straight; apical angle 90°-110° . Interarea small, nearly as long as wide; 
beak ridges rather poorly defined (Pl. VI , fig. 22) . Delthyrium relatively 
large, elongate, open . Sulcus absent to narrow, almost linear , relatively 
shallow, and poorly defined. Dental plates wel l developed, located along mar
gins of delthyrium (Pl. VI, figs. 6, 17, 22), converging posteriorly and ven
trally but not joining; forming a deep , narrow, flat-floored delthyrial chamber; 
extending forward along floor of valve in a closely spaced, parallel arrange
ment (Pl. VI, figs. 9, 15, 24) and terminating about one-third of valve length. 
Myophragm commonly present between anterior ends of dental plates and extending 
forward ahead of midlength (Pl. VI , fig. 14). Muscle scars not apparent either 
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on floor of valve or on inner surfaces of dental plates. Vascular markings 
absent. Teeth unknown. 

Brachia! valve moderately transverse, length/width ratio about 0.75, 
greatest width slightly posterior to midl ength. Interarea very short, 
relatively wide. Fold absent to narrow, relatively low, and poorly defined. 
Brachi a! interior apparently as in ProssereZZa lucaBi. 

Remarks . The interior of the brachia! valve canno t be described in 
detail because of poor preservation; the topotypic material consists of only 
four specimens of the interior and these are all small and incomplete. How
ever, they appear to be similar to the well-p r eserved brachia! interiors of 
P. lucasi. 

The characteristic feature of P . modestoides is the absence of a 
fold and sulcus, or if these features are present they are relative l y narrow 
and poorly developed. Costae are variable in their development and generally 
restricted to the anterior half of the valves . Smooth and costate morphotypes 
of P . modestoides may be readily distinguished on the bas i s of the absence 
or presence of costae . These are purely informal designations and therefo re 
have not been given formal taxonomic names. 

Material and occurrence. Holotype (designated by Grab au (1910) in 
explanation to Pl . 16, figs. 22, 23), UMMP 14056, a smooth pedicle valve, 
from the "coral bed" (? " coral-mixed brachiopod subzone; ?Amherstburg Dolomite), 
Loe. H, pr obably collected by W.R. Sherzer; paratype, UMMP 14061, a costate 
pedicle steinkern, Amherstburg or Lucas Dolomite, Loe. I, collected by 
A.W. Grabau or W.R. Sherzer; paratype, UMMP 14037, a smooth brachia! valve, 
from "the coral bed" (? "coral-mixed brachiopod subzone; ?Amherstburg Dolomite), 
Loe . H, probably collected by W.R . Sherzer; hypotype, UMMP 14072, a smooth 
steinkern with both valves joined, " coral-mixed brachiopod subzone" 
(?Amherstburg Dolomite), Loe . D, collected by A.W . Grabau or W.R. Sherzer; 
hypotype, UMMP 14084, an incomplete (?smooth) ped i cle steinkern, Lucas 
Dolomite (?Acanthonema holopiforme Subzone), Loe. F, collected by A. W. Grabau 
or W.R. Sherzer; hypotype, UMMP 13104, a very poorly preserved (?costate) 
brachia! valve, Lucas Dolomite (?Acanthonema holopi f orme Subzone), Loe. H, 
probably collected by W.R. Sherzer; hypotype, UMMP 13077, an incomplete, smooth 
ex ternal mold, Lucas Dolomi te (?Acanthonema hol opi f orme Subzone), Loe. F, col
lected by A. W. Grabau or W. R. Sherzer; hypotype, UMMP 56679, a steinkern of 
poste rior parts of both (?smooth) valves joined, probably from the Amherstburg 
Dolomite, Loe . I, collector unknown; hypotype, UMMP 13100, a smooth pedicle 
valve, probably from "the coral bed" (?"coral-mixed brachiopod subzone"; 
?Amherstburg Dolomite), Loe . H, collector unknown; hypo t ype , UMMP 30552, a 
smooth pedicle steinkern, Lucas Dolomite, Acanthonema holopi f orme Subzone, 
Loe. A, collector unknown; hypotypes , UMMP 56680 and 30553, costate pedicle 
steinkerns, Amherstburg or Lucas Dolomite, Loe. I, collected by Thomas Nattress; 
hypotype, UMMP 14013, exterior mold of smooth br achia! valve, Lucas Dolomite, 
Acanthonema holopiforme Subzone, Loe. E, collected by A. W. Grabau or 
W.R. Sherzer; hypotype, UMMP 56681, a costate pedicle valve, Lucas Dolomite, 
Acanthonema holopiforme Subzone, Loe. E, collector unknown; hypotype, UMMP 
56682, a smooth pedicle valve, Lucas Dolomite , Lo e . I, collect ed by Thomas 
Nattress; hypotype, UMMP 56683, a smooth brachia! valve, Lucas Dolomite, 
"coral-mixed brachiopod subzone", Loe . A, col l ected by G.M. Ehlers and 
E.C . Stumm; hypotype, UMMP 56684, a smooth pedicle steinkern, Amherstburg or 
Lucas Dolomite, Loe. I , collector unknown; hypotype, UMMP 56685, a smoo th 
ped i cle steinkern , probably from the Acanthonema holopiforme Subzone, Lucas 
Dolomite, Loe. E, collector unknown; hypotype, UMMP 56686, a s mooth brachia! 
steinkern, probably from the Acanthonema holopi forme Subzone, Lucas Dolomite, 
Loe. E, collector unknown; hypotype, UMMP 56687, a smooth pedicle s t einkern 
and mold of its exterior, Lucas Dolomite, Loe. I, collec t or unknown ; hypotype, 
GSC 23082, a smooth, nearly complete specimen with both valves joined, Detroit 
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River Group, upper bench, Loe . 76001, collected by J.A. Fagerstrom; hypotype, 
GSC 23083, a costate pedicle steinkern, Anderdon Limestone, Loe . K, collected 
by E. T. Tozer; hypotype, GSC 23091, a smooth brachial steinkern, probably from 
the Amherstburg Dolomite, Loe . I, collected by J . A. Fagerstrom; hypotype, GSC 
23084, a smooth pedicle steinkern, probably from the Lucas Dolomite, Loe . I, 
collected by J. A. Fagerstrom; hypotype, GSC 23085, a smooth pedicle steinkern, 
probably from the Amherstburg Dolomite, Loe. I, collected by J . A. Fagerstrom; 
hypotype, GSC 23086, a smooth brachial s teinke rn, probably from the Lucas 
Dolomite, Loe. I, collected by J.A. Fagerstrom; hypotype, GSC 23087 , a costate 
pedicle s teinkern, Amherstbur g or Lucas Dolomite, Loe. I, collected by 
J . A. Fage rstrom; hypotypes, GSC 23088 and 23089, smooth pedicle valves, upper 
Lucas Dolomite Loe . 76000, collected by J.A . Fagerstrom; hypotype, GSC 23090, 
a smoo th pedicle steinkern, Lucas Dolomite, Arrrphipora nattressi Subzone, west 
quarry, Loe. A, collected by J . A. Fagerstrom . 

Fo r a discussion of the type specimens for the taxa of ProssereZZa 
described by Grabau (1910), the reader ' s attention is directed to Appendix II 
and the sec tion of the present r eport entitled "Species of the Genus 
ProssereZZa ". 

ProssereZZa Zucasi (Grabau) 

Plate VII, figures 1-14; Plate VIII, figures 1-25. Figures 5, 6, 8 

Spirifer (ProssereZZa) Zucasi Grabau, i n Grabau and Sherzer, 1910, pp . 142, 143, 
Pl . 16, fig. 21; Pl . 19, figs. 2, 3; Pl . 21, fig. 23. 

S . (P . ) modestoi des mutation depressus Grabau, in Grabau and Sherzer, 1910, 
pp . 141, 142, Pl . 21, figs . 24-26, 31-33 . 

S . (P.) subtransversa Grabau , in Grabau and Sherzer , 1910, par tim, pp . 143- 145, 
Pl. 18, fig. 7, ?9; Pl. 19, figs . 4, 7, 8, 12, ?13; non Pl. 19, 
figs. 1, 5, 6, Pl . 21, fig. 27 

S . (P . ) subtrahsversa mut. alta Grabau, in Grabau and Sherzer, 1910, Pl . 18, 
fig . 10 . 

S . (P . ) uniZamelZosus Grabau, i n Grabau and Sherzer, 1910, pp . 146, 147, Pl. 19, 
fig . 11, ?9, ?10. 

S . (P . ) planisinosus Grabau, in Grabau and Sherzer, 1910, partim , pp. 147, 148, 
Pl. 16, figs. 19, 26; non Pl. 18, fig . 8. 

Emended description . Shells ventribiconvex (Pl . VIII, fig. 3), of 
average size for the genus . Cardinal margin submegathyridid, cardinal extrem
ities obtuse, gently rounded, lateral margins convex, evenly to somewhat 
acute ly convex, anterolateral margins moderately convex to almost straight, 
anterior margins slightly convex to strai ght. In lateral profile pedicle 
valve relatively deep, gently convex anteriorly, moderately convex medially, 
strongly convex posteriorly; pedicle beak nearly s traight to suberect, slightly 
overhanging concave, apsacline interarea; brachial valve relatively shallow, 
slightly and evenly convex, brachial beak small, not protruding or overhanging 
the anacline interarea . In anterior profile both valves convex , with increas
ing convexity medially; anterior commissure widely uniplicate (Pl . VII, 
figs . 5, 9). Valves smooth to costate; costae generally arise near midlength, 
are low to moderately elevated , rounded, and wider t han interspaces (Pl. VIII, 
figs. 19 , 25). Concentric ornamentation consists only of numerous, fine, very 
closely spaced growth lines . Shell structure impunctate . 

Pedicle valve generally transverse , occasionally e longate, length/ 
width ratio about 1 . 1, greatest width about midleng t h. Posterolateral margins 
straight; apical angle 90° - 100° . Interarea small, nearly as long as wide; 
beak ridges rather poorly defined (Pl . VIII, fig . 7). Delthyrium r e latively 
large, elongate, open. Sulcus moderately well developed, relatively wide 
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(Pl. VII, fig. 13); of variable depth (relatively deep to shallow) and shape 
(rounded to flattened); and may bear one very low, rounded medial costa. Dental 
plates well developed, located along margins of delthyrium (Pl . VIII, figs. 14, 
16), converging posteriorly and ventrally but not joining; forming a deep, nar
row, flat - floored delthyrial chambe r (Pl. VII, figs. 2, 7, 8); extending for
ward along floor of valve in a closely spaced, paralle l arrangement, and termi
nating about one-third of valve length (Pl . VIII, figs . 11, 13, 15). Myophragm 
commonly present between anterior end of dental plates and extending forward 
beyond midlength (Pl . VIII, fig. 19). Musc le scars not apparent either on 
floor of valve or on inner surfaces of dental plates. Vascular markings absent. 
Teeth unknown. 

Brachial valve moderately transverse, length/width ratio about 0.75, 
greatest width slightly posterior to midlength . Interarea very short, r ela
tively wide ; beak ridges moderately well defined. Notothyrium relatively small , 
transverse, apparently open. Fold moderately well developed, relatively wide; 
of variable height (relatively high to low) and shape (rounded to flattened) 
(Pl. VIII, figs. 2, 17); and rarely may bear one very shallow, rounded, median 
furrow . Sockets very broadly flaring, nearly parallel to hinge line, deep, 
narrow; bounded by relatively high, narrow outer socket ridges and somewhat 
thicker inner socke t ridges, and terminating laterally about midlength of hinge 
line where inner and oute r socket ridges merge (Pl. VIII, figs. 1, 24). Inner 
socket ridges medially depressed, curved anteriorly to merge with thick, low, 
short crural plates (Pl . VIII, fig . 23) . Crural plates convergent dorsally 
but not joining; inner margins separated by thickened median callosity on valve 
floor. Cardinal process relatively large, elevated, subtriangular, longitudi
nally striate; nearly fills apex of notothyrium. Margins of cardinal process 
and notothyrium separated by narrow, sharply depressed furrows . Adductor muscle 
scars arise at interior ends of crural plates and extend to about midlength; 
slightly impressed, longitudinally striate, and generally separated by a short 
myophragm . Vascular markings absent. Crural bases, crura, and spiralia unknown . 

Remarks. The characteris tic feature of P. lucasi is the presence of 
a moderately well-defined, relatively wide fold and sulcus. Costae are vari 
able in their development and generally restricted to the anterior half of 
the valves . Smooth and costate morphotyµes of P. lucasi may be readily dis
tinguished on the basis of the absence or presence of costae . These are purely 
informal designations and therefore have not been given formal taxonomic names. 

Material and occurrence . Lectotype (here designated), UMMP 14007, 
exterior meld of a costate brachial valve, Lucas Dolomite, Loe. B, collected 
by A.W. Grabau or W. H. Sherzer; paralectotype, UMMP 14005, a smooth pedicle 
steinkern , Lucas Dolomite , Loe . H, probably collected by W. H. Sherze r; para
lectotype, UMMP 14006, a smooth pedicle steinkern , Lucas Dolomite (?Acanthonema 
holopiforme Subzone) , Loe . B, collected by A.W. Grabau or W. H. Sherzer; para
lectotype, UMMP 14008, a smooth pedicle s teinkern, Lucas Dolomite, Acanthonema 
holopiforme Subzone, Loe. F , collected by A.W. Grabau or W. H. Sherzer; hypotype, 
UMMP 23853, a costate pedicle valve, Amherstburg or Lucas Dolomite, Loe. I, 
collected by A.W. Grabau or W.H. Sherzer; hypotype, UMMP 14010A, a costate 
brachial steinkern, Lucas Dolomite, Acanthonema holopiforme Subzone, Loe . E, 
collected by A. W. Grabau or W.H. Sherzer; hypotypes, UMMP 13106 and 13110, 
smooth brachial steinkerns, Lucas Dolomite, Loe. H, probably collected by 
W.H . Sherzer; hypotypes, UMMP 14070 and 14071, costate steinkerns of both valves 
joined, "coral-mixed brachiopod subzone" (?Amherstburg Dolomite), Loe. D, 
collected by A. W. Grabau or W.H . Sherzer; hypotype, UMMP 14081 , a costate 
pedicle steinkern , Lucas Dolomite, Loe. F, collected by A.W . Grabau or 
W.H. Sherzer; hypotypes, UMMP 14068 and 23854, costate pedicle steinkerns, 
Amherstburg or Lucas Dolomite, Loe . I, collected by A. W. Grabau or W. H. Sherzer; 
hypotype, UMMP 14065, smooth steinkern of both valves joined, Amherstburg or 
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Lucas Dolomite, Loe. I, collected by A. W. Grabau or W.R . Sherzer; hypotype, 
UMMP 13103, a smooth pedicle valve , Lucas Dolomite , Loe. R, probably collected 
by W.R. Sherzer; hypotype, UMMP 30548 , a smooth pedicle steinkern, Lucas 
Dolomite , "coral-mixed brachiopod subzone", Loe. A, collector unknown; hypo 
types, UMMP 30550, 30551, 30556, and 30557, smooth pedicle steinkerns , Lucas 
Dolomite, Acanthonema hol opi f orme Subzone, Loe. A, collector unknown; hypo-
type, UMMP 30549, a costate pedicle steinkern, Amherstburg or Lucas Dolomite, 
Loe. I, collector unknown; hypotype', UMMP 30554, a smooth pedicle steinkern, 
"coral -mixed brachiopod subzone" (?Amherstburg Dolomite), Loe. C, collector 
unknown; hypotype, UMMP 4473, a smooth brachia! steinkern, Lucas Dolomite, 
Loe. I, collector unknown; hypotype, UMMP 56688, a smooth brachia! steinkern 
with attached pedicle interarea and umbo, Lucas Dolomite (? Acanthonema 
holopi forme Subzone), Loe. E, collector unknown; hypotypes, UMMP 56689-56691, 
smooth pedicle steinkerns , Lucas Dolomite (?Acanthonema holopiforme Subzone), 
east quarry, Loe. A, collector unknown; hypotype, UMMP 56692 , a smooth pedicle 
steinkern , p·robably from the Lucas Dolomite (?Acanthonema ho lopiforme Subzone), 
Loe. I, collector unknown; hypotype, UMMP 56693, a costate , partially exfoli
ated brachia! valve, Anderdon Limestone, Loe. K, collected by Ward Austin; hypo
type, UMMP 56694, a costate specimen with both valves joined, Anderdon Limestone, 
Loe. K, collected by Ward Austin ; UMMP 56695, external mold of a costate pedicle 
valve, Lucas Dolomite, Acant honema holopiforme Subzone, Loe. F , collected by 
A.W. Grabau or W.R. Sherzer; hypotypes , UMMP 56696 and 56697, costate brachia! 
steinkerns, from sandy beds near base of Lucas Dolomite, "coral-mixed brachiopod 
subzone ," north end of east quarry, Loe. A, collector unknown; hypo t ypes , UMMP 
56698-56701, costate pedicle steinkerns, from sandy beds near base of Lucas 
Dolomite, " coral-mixed brachiopod subzone, " north end of east quarry, Loe . A, 
collector unknown; hypotypes, UMMP 56702- 56704 , smooth brachia! steinkerns, 
Lucas Dolomite, Acanthonema holopi f orme Subzone, Loe . F , collected by A. W. Grabau 
or W.R. Sherzer; hypotype, GSC 23092, a smoo th pedicle steinkern, probably from 
the Amherstburg Dolomite, Loe. 4517, collected by M.Y. Williams; hypotypes, GSC 
23093 and 23116, smooth, incomplete steinkerns of both valves joined, probably 
from the Amherstburg Dolomite, Loe. 4517, co llected by M. Y. Williams; hypotypes, 
GSC 23094- 23100, nearly complete, smooth specimens with valves joined, Formosa 
Reef Limestone, south end of Loe . 23635, collected by J. A. Fagerstrom; hypotype, 
GSC 23101, a partially exfoliated , costate pedicle valve, Detroit River Group, 
Loe. 23616 , collected by E. W. Best ; hypotype , GSC 23102, a costate brachia! 
steinkern, probably from the Lucas Dolomite, Loe. 4383, collec ted by 
C. R. Stauffer; hypotypes, GSC 23103 and 23104, costate pedicle valves, Anderdon 
Limestone, Loe. K, collected by E.T. Tozer; hypotypes , GSC 23105 and 23106 , 
smooth pedicle steinkerns , Lucas Dolomite, Lo e . 4383, collected by C.R. Stauffer; 
hypotype, GSC 23107 , a partially exfolia t ed , costate pedicle valve, upper 
Anderdon Limestone, Loe. 20879, collected by E.W. Best; hypotypes, GSC 23108-
23115 , smoo t h pedicle steinkerns, probably from the Amherstburg Dolomite, Loe. 
4517, collected by M.Y. Williams ; hypotype, GSC 23117, a costate pedicle stein
kern, probably from the Amhers tburg Dolomite, Loe. 4517, collected by 
M. Y. Williams ; hypotype, GSC 23118, a costate pedicle s teinkern, probably from 
the Amherstburg Dolomite, Loe . 4368, collected by C.R. Stauffer; hypotypes, GSC 
23119 and 23120 , smooth pedicle steinkerns , probably from the Amherstb urg 
Dolomite, Loe. 4368, collected by C.R . Stauffer; hypotypes, GSC 23121 and 23122, 
nearly complete , smooth specimens, Detroit River Group , Loe. 23536, collected 
by J.A . Fagerstrom and E. W. Best ; hypotypes, GSC 23123-23125 , nearly complete, 
smooth specimens, Detroit River Group , Loe. 22984, collected by J.F. Caley and 
E. W. Best; hypo t ype , GSC 23126, a nearly complete, smooth specimen, Detroit 
River Group, Loe. 15111, collected by J.F. Caley; hypotype, GSC 23127 , a nearly 
complete, smoo th specimen, Detroit River Group, upper bench, Loe. 76001, col
lected by J.A. Fagerstrom ; hypotypes, GSC 23128-23132, partially exfoliated, 
smoo th pedicle val ves , lower Anderdon Limestone , Loe. 76000, collected by 
J.A. Fagerstrom . 
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For a discussion of the t ype specimens for the taxa of ProssereZZa des 
ignated by Grabau (1910) the reader' s attention is directed to Appendix II and 
the sec tion of t he present r epor t en titled " Species of the Genus ProssereZla" . 

Cranaena boucoti n. s p. 

Pla te IV, figures 23-26 

TerebratuZa suZZivanti Hall, 1867 , partim, ?Pl . 60, figs. 8-10, non Pl . 60, 
figs . 5-7 . 

Cranaena romingeri Fagerstrom, 196la, p . 35 , Pl . 11 , figs . 20- 24 ; non Hall , 
1867, pp. 389, 390, Pl . 60 , figs . 17-25 , 66, 67; non Cl oud , 1942, 
pp. 138, 139 , Pl. 24, figs . 2-12 . 

Description. Shells s mall for genus. Outline s ubpentagonal, e l ongate , 
length/width ratio about 1 . 25 . Greatest wid th about midlength. Posterolateral 
and anterolateral margins s traight t o sligh tly convex , anterior margin s traight 
to s lightly concave . Apical angle of pedicle valve about 90° and of brachial 
valve about 135° . Cardinal margin s ubt e rebratulid. An t e rior commissure rec ti
marginate to broadly uniplicat e ; lateral commissures r ec timarginate . Sulcus in 
uniplicate specimens very s hallow and generally confine d to anterior half of 
valve . 

Pedicle valve moderately and evenly convex , somewhat deeper than dor
sal valve. Pedicle beak moderately long, suberect . Deltidial plates conjunc t, 
slightly convex . Pedicle foramen pe rmeso thyridid, marginate; pedicle collar 
thin and short (Pl. I V, figs . 24 , 25) . Brachial valve gently and evenly convex . 

Shells smoo th except for concentric ornamentation consisting of fine, 
closel y spaced growth lines , and prominent irregularly spaced rugae mos tly 
present on mature portions of val ves. Shell s tructure endopunctate . 

Dental plates thin becoming somewha t dilated anteriorly ; abruptly 
t erminated at 1/5-1/4 t o tal l en g t h of valve (Pl. IV, fig. 23). Delthyrial 
margins s omewha t t h icke ned by t ee th ridges . Medial margins of deltidial plates 
thi ckened. Pedicle muscle field shallow, poorly defined, marks of individual 
muscles not clearly separable; adductor tracks apparently narrow, e longa t e , 
may be separated by a very low, rounde d myophragm; diductor tracks appar ently 
elongate, somewhat wider and longer t han addu c tor tracks and located laterally 
from adductor s . Vascula media r ela tively s traigh t, narrow, low , rounded impres
sions extending ahead of midlength, and without branches (Pl . I V, fig . 26) . 

Cardinal plate free, apically perforated by a narrow fo ramen, and con
sis ting of a relatively s hort, s lightly concave transve r se band . Crur a l bases 
s hort, narrow , sharp l y depressed ventrally . Fo rm of loop uncertain but appears 
to be short and simple (cranaeniform) . Cardinal process absent; diductors 
appar ently attached to cardinal plate . Sockets narrow, e l ongate , adjacent and 
parallel to posterola t e ral margin of valve . Brachial muscle field shallow, 
poorly de fined ; apparently consis t s of paired , s ubovate adductor impress ions 
separated by a low, rounded myophragm . Vascula media narrow , elongate , loca t ed 
between adductors , and separa t ed by a very low, rounded ridge . 

Remarks. Cranaena boucoti i s rather s imilar to both C. romingeri 
(Hall) and C. suZZivanti (Hall; as designated by Cloud, 1942, p. 134) . The 
chief differences are t he characteristic pentagonal ou tline of C. boucoti with 
the greatest width a t midlength . In addition, C. boucoti is larger and less 
gibbous than C. romingeri . The greatest wid th is close r to the beak in C. 
boucoti than in C. romingeri , whe r e a s in C. suZZivanti it is relatively c lo ser 
to the anterior margin. Furthermor e , the beak i s somewhat narrower in C. 
suZZivanti than in C. boucoti . 

In his original description of C. suZZivanti , Hall (1867, p . 387, 
Pl. 60, figs . 8-10) included two specimens from Cayuga, Ontario whi ch have 
generally the same outline as C. boucoti . Unfortunately , all of the specimens 
designated as C. suZZivanti by Hall are appar ently los t (Cloud, 1942, p . 134) 
so the possible occurrence of C. boucoti in the Cayuga area cannot be verif i ed 
excep t by futu re co llec ting . 
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Material and occurrence. Holotype, GSC 23078, a steinkern with 
valves joined, probably from the Amherstburg Dolomite, Loe. 4368, collected 
by C.R. Stauffer; paratype, UMMP 36318 , a compl ete specimen , Formosa Reef 
Limestone, illustrated by Fagerstrom (196la, Pl . 11, figs . 20- 24) ; paratype, 
GSC 23079, a nearly complete specimen, Formosa Reef Limestone, Loe. 23635, 
collected by J.A. Fagerstrom; paratype, GSC 23080, a brachial valve, Formosa 
Reef Limestone, south end Loe. 23635, collected by J.A. Fagerstrom; paratype, 
GSC 23081, a partially exfolia t ed specimen with both valves joined, from upper 
Detroit River Group or lower Delawar e Limestone collected by J.F. Caley at 
the dam a t Brussels, Huron Coun t y , Ontario. 
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CORRELATION 

Introduction 

Brachiopods are generally regarded as somewhat less precise than 
ammonoid cephalopods and conodonts for the widespread correlation of Devonian 
rocks (House, 1962; Glenister and Klapper, 1966) . However, ammonoids are 
generally rare in rocks as old as the Detroit River Group in North America 
and have not been reported from the Detroit River. Conodonts are present in 
the De troit River (Orr, 1968) but are not common (Winder, 1967) and have not 
as yet been used for detailed correlation of these rocks. In view of the 
wide variety of rock t ypes and depositional environment s of the Detroit River, 
the potential for discovery of abundant and diverse conodont faunas is great; 
their study may refine many of the correl ations described below. 

Brachiopods are the most abundant , widely dist ribut ed , and diverse 
macrofossils in the Detroit River Group and therefore have great potential 
for local and regional correla t ion. At numerous outcrops brachiopods, espe
cially species of ProssereZZa, are the only macrofossils . However, there is 
considerable endemism; several spec i es are restricted to specialized deposi
tional environments , e.g . reefs, biostromes, or to single outcrops making it 
difficult to s eparate faunal similarities due to con temporaneity from simil
aritie s due to recurrent ecological factors. 

The known brachiopod fauna of the Detroit River Group consists of a 
total of sixty-seven species distributed among app r oximately thirty- three 
genera. Many of the specimens are t oo poorly preserved for certain identifi 
cation at the generic and/or spec i fic level so that only forty-three of the 
species have been given forma l specifi c taxonomic names and only twenty- three 
of the genera can be positively determined . In addition to the species des 
cribed in the present report, the brachiopod fauna of the Detroit River 
includes the following twenty-one species known only from the Formosa Reef 
Limestone in Bruce and Huron Counties, Ontario (see also Fagerstrom, 196la 
and 196lb): 

DaZejina (?) sp . 
Megastr ophia sp . B 
Cymostr ophi a sp. A; Cymos trophia (?) sp . B 
Rhytis t r ophia cooperi Fagerstrom 
"Schucher teZZa"(?) sp . 
Pen t amereZ Za (?) sp. 
Camarotoechia(?) ZameZZosa Fagers trom; Camar otoechia (?) f ormosensis 

Fagerstrom 
Stenoscisma sp . (now Atribonium sp.) 
Atrypa sp . A; Atrypa sp . B 
MetapZas i a unipZicata Fagerstrom 
Crur i thyris sp . 
EZytha formosensis Fagerstrom (now EZita f ormosens i s ) 
Fimbri spiri f er tricostatus Fagerstrom 
"Spiri fer 11 sp . A; "Spi ri f er " sp . B 
Meris tina CIJ'lgustisi nuata Fagerstrom; Meristina subrotunda Fagerst rom 
Camarospira sp . 

The following twelve other species are restricted to a single outcrop 
of the Detroit River Group (exclusive of the Formosa Reef Limestone) and are 
also of no value in correlation at present : 

Schizophoria prima Stauffer 
DaZejina i nt ermedia (Stauffer) 
Me gas t rophia (?) sp. 
"S chucherte Z Za" sp. 
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Gypidu"la (?) s p. 
?PentamereZZa arata (Conrad) 
Camarotoechia (?) sp. cf. C. f ormosensis Fagerstrom 
MeristeUa ( ?) Zivingstonensis n . sp. 
~eristospira michiganense Grabau; ?Meristospira michiganense 
NucZeospira (?) Zivingstonensis Stauffer 
ArribocoeZia (?) sp . 

Eighteen other species are known from more than one outcrop of the 
Detroit River Group (including the Formosa Reef Limestone) and may be us ed 
for intra-group (local) correlation but not for correlation of the De troit 
River with o t her r ock-stratigraphic units. These s pecies are: 

RhipidomeZZa sp . 
Strophodonta (Strophodonta ) homoZostr iata Grabau 
Megastrophia sp. A 
"SchucherteZZa " varicostata Fagerstrom 
"SchucherteUa " amherstburgense Grabau 
"SchucherteZZa " sp . cf. "S ." amherstburgense 
Camarotoechia (?) arribigua Fagerstrom; Camarotoechia(?) ehZersi n. sp. 
Atribonium haZZi (Fage r s trom) 
Atrypa sp. 
Meristina formosensis (Fagerstrom) 
Athyris (?) minuta Fagerstrom 
HoweUeUa (?) submersa (Grabau); HoweUeUa (?) s p. 
"Spirifer" sp . 
ProssereZZa modestoides Grabau; ProssereZZa Zucasi Grabau 
Cranaena boucoti n . sp. 

The final tabulation consists of those species present in the Detroit 
River and other rock-strati graphic units and so are potentially the most use
ful for lo ca l and /or regional correlation . This list includes the following 
sixteen species : 

Isorthis propinqua (Hall) 
PhoZidostrophia (PhoZidostrophia) nacr ea (Hall) 
Megastrophia (Megastrophia) proxicosteZZata Fagerstrom 
Megastrophia (Megastrophia) inequiradiata (Hall) 
SpinuZicosta naviceZZa (Hall) 
PentamereZZa grandis Fagers trom 
PentamereZZa ar ata (Conrad) 
PentamereZZa paviZionensis (Hall) 
CupuZarostrum (?) tethys (Billings) 
Meristina nasuta (Conrad) 
Meristina barrisi (Hall) 
Athyris COY'a Hall 
Acrospirifer (?) macrothyris (Hall) 
Brachyspirifer (?) manni (Hall) 
Firribrispirifer divaricatus (Hall) 
CryptoneZZa Zens (Hall) 

In the following discussion, local corre lation will concern aspects 
of correlation o f rocks regarded as Detroit River within the Mi chigan Basin 
and regional corre lation will concern correlation of the Detroit River with 
other ro ck- s tratigraphic units on the s urrounding cratonic platform r e gions ; 
inte r continental correla tion i s s elf-explanatory . 
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Local Correlation 

One of the chief difficulties in fauna! correlation from ou tcrop to 
outcrop where rocks of the Detroit River Group are exposed r esul t s from the 
confusion by the early workers in establishing the proper succession of rock 
units in the typ e region (Sherzer and Grabau, 1909; Lane, Prosser, Sherzer, 
and Grabau , 1909; Grabau and Sherzer, 1910; Ehlers, 1950). The h i story of 
the development of s tratigraphic nomenclature has been reviewed p r evious l y in 
the pr esent report and therefore will not be considered here . However, it is 
important to note that considerable doubt s till exi s ts r egarding the s trati
graphic position within the Detroit River from wh ich a large number of previ
ously established type specimens were collected. Since nume rous old local
ities can no l onger be recollected it seems unlikely that some of these doubts 
will be resolved in the foreseeab le future. Thus, for a variety of r eason s , 
the local correlations to be discussed below are founded on rather uncertain 
data and may need revision with t he dis covery of additional information. 

In the area of southwestern Ontario northeas t of the Chatham Sag, 
the lithologic and fauna! s ubdivisions of the Detroit River Group established 
in the typ e region by Grabau and Sherzer (1910) cannot be recognized . Further
more, with the exception of the quarries near Beachville, the exposures are 
not large and the rocks are not particularly fossiliferous . Even in the 
Beachville area brachiopods are not abundant and the collecting data for the 
specimens used in the present r eport are incomplete with regard to strat
igraphic occurrence. Therefore, the chief emphasis in the presen t sec tion 
will concern the stratigraphic relations between the Formosa Reef Limestone 
and the units of the typ e Detroit River. 

Although the fossil s from the Formosa reefs described by Fagerstrom 
(196la) were collected from eleven different localities, most specimens came 
from just two essentially contemporaneous outcrops 2.5 miles north of Formosa 
(Localities 6 and 12 of Fagerstrom, 196la, pp . 4, 5) . However, fie ld and sub
surface lithologic evidence indicates that other individual r eefs are distrib 
uted through approximate l y 200 feet of the Detroit River Group (Fagers trom, 
196lb). Fauna! differentiation from reef to reef within the cluster has not 
been studied in sufficient detail to establish biostratigraphically significant 
variations for use in determining the r e lative ages of individual r eefs . Con
sequently , the most valuable correlations are be t ween the reef outcrops north 
of Formosa and the type Detroit River. 

Table 6 is a list of brachiopod species present in the t ype area of 
the Detroit River Group, the Sylvania Sandstone, and the Formosa Reef Limestone 
(Localities 6 and 12 of Fagerstrom, 196la, pp . 4, 5) . Each species included 
in the table occurs in more than one of the formations and with the exception 
of Prosser>eZZa Zucasi , none i s present in all the formations . The coral
brachiopod biostrome of the Amhe r stburg has the greatest brachiopod diversity 
(sixteen species) and contains essentially the same species as the Sylvania 
(four and possibly seven species in common). The Formosa Reef Limestone con
tains twelve species also present in the type Detroit River . Each of the twe lve 
occurs in the Amherstburg whereas only three are also present in the Anderdon 
and one in the Lucas . Thus, on the basis of this evidence the conclusion is 
inescapable that the Amherstburg and t ype Formosa Reef Limestone are correlative 
and confirms the previous correlations of Fagerstrom (196 la, p . 45; 1966). 

With regard to Table 6, it is interesting to note that every species 
present in the Lucas and Anderdon also occurs in the Amhers tburg . These species 
apparently evolved so s lowly that they are of only limited value for correlation. 

Because of the very widespread distribution of the unconformity at 
the top of the Detroit River in both the t ype area and the area northeas t of 
the Chatham Sag there has been considerable uncertain t y as to whe ther or not 
the uppermost Detroit River rocks are contemporaneous throughout Ontario. 
In addition to the four, or perhaps five species from the Anderdon listed in 
Table 6, this formation contains e l even other species . Of these , nine are 
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restricted to the type area of the Anderdon and At:rypa sp. is too wide ly dis 
tributed in the Detroit River to be used for correlation . The remaining 
species i s Camarotoechia (?) ehlersi which also occurs in the younges t Detroit 
River beds at St. Mar ys , Ontario. Thus, on the basis of the rather limited 
data presently available it appears as if C.( ?) ehlersi is s tratigraphically 
restricted to the upper Detroit River and that correlative rocks ex tend toward 
the northeast at least as far as St . Marys . 

Specimens of Prosserella ar~ the most diagnostic faunal criteria for 
the recognition of th e Detroit River throughout the area of outcrop. Although 
fossils are generally not ex tremely abundant in these rocks, specimens of 
Prosserella are present in almost every outc rop. The chief excep tions to this 
generalization are unfos s iliferous outcrops with abundant "gashes" or casts of 
evaporite crystals, reefs (cf. Fagerstrom, 1966), and coral - and stromatoporoid
rich biostromes. 

In contrast to the tremendous importance of Pr osserella for the rec
ognition of the Detroit River Group as a whole , the genus i s useless for cor
relation of s ubdivisions of the group from outcrop to outcrop. In the course 
of the present study, great attention was given to the possibility of discov
ering one or more morphotypes having r es tricted stratigraphic distribution. 
Unfortunately , each of the important morphologic features (potential taxonomic 
criteria) discussed in the chapter on "Species of the genus Prosserella" was 
found to exhibit a continuous range of variation within each formation in the 
type region. Thus, each species and morphotype of Prosserella occurs in every 
formation of the type Detroit River and the smooth morphotype of P. lucasi is 
also present in the t ype section of the Formosa Reef Limestone. Evidence for 
these conclusions is apparent from inspection of Figures 3-8 . However, 
Figure 8 gives some suggestion of relatively short dental plates in the majority 
of specimens of P. lucasi from the Anderdon. Future collecting and study is 
necessary before the taxonomic validity of t his feature can be proven and only 
then can its biostratigraphic importance be tested. 

Regional Correlation 

Despite the relative ly high degree of endemism in the brachiopods of 
the Detroit River Group, the fauna can be recognized as part of the Appalachian 
Faunal Province (Boucot, 1960; Boucot, Johnson, and Talent, 1967; Boucot and 
Johnson, 1967) and contains several important species for use in the correlation 
of the Detroit River with contemporaneous rocks in the province. As is so 
common in correlation problems of this type, some of these widely distributed 
species are of considerably more significance than others . 

Long-ranging species 

Out of the total of sixty-seven brachiopod species in the Detroit 
River fauna only sixteen species occur in other rock units in the Appalachian 
Province . Furthermore, of these six t een species the following five species 
range from rocks of undoubte d pre-Detroit River age to rocks of undoubted 
post-Detroit River age and therefore are of very little value in regional 
corre l ation : 

Isorthis propingua (Hall) 
Pentamerella arata (Conrad) 
Pentamerella papilionensis (Hall) 
Cupularostrum (?) t ethys (Billings) 
Meristi na nasuta (Conrad) 
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Table 6. 

Stra ti graphi c di s t ribution of se l ec t e d brachiopod species i n the t ype areas 
of the De troit Ri ve r Group (revised f r om Grabau and Sherze r , 1910 , 

pp . 211, 212) , the Sylvani a Sands t one ( Carman, 1936 , p. 26 1) , 
and t he Fo rmosa Reef Limes t one (af t e r Fage r s trom , 196l a) . 
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Strophodenta (S . ) homo los triata x x x x 

Me gas trophia (M. ) proxicosteUata ? x x 

"Schucherte l la" varicostata ? x x x 

"Schuchertella" amherstburgense x x 
"SchucherteUa" s p . c f. "S.,, amhers tburgense x x 

Pentamerella pavilionensis x x 

Cupularos trum(?) tethys x x 

Meristina f ormosensis x x 

Meristina nasuta x x 

Meristina barrisi x x 

Meristospira michiganensis x x ? 

Howe l lel la( ? ) submersa x x ? x 

Fimbrispirifer divaricatus x x 

Prosserella modestoides ? x x x 

ProssereUa lucasi x x x x x 

Cranaena boucoti x x 

*The s pecimens lis ted by Car man have not been examined by t he wr i t e r . 
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The stratigraphic distri bution of the r emaining t welve species ou t side 
the Detroit Riyer Gr oup is given in Tabl2 7. From an inspec t ion of t his table 
it is r eadily apparent tha t the brachiopods of t he Detroit Rive r consist of a 
few wi dely di s tributed s pecies , some of which occur e l sewhere only in rocks 
older than the Detroit River, and some of which occur only i n rocks youn ge r 
than the Detroit Rive r. In addition, i t i s important to note that none of the 
s pecies i s known with certainty to be r es tric t ed to the Detroit Ri ver and 
correlative rocks . 

Species restricted to De troit Ri ver and pre- Detroit River rocks 

Considering first t hose speci es found onl y in De troit Rive r and older 
rocks , there are only t wo major taxa involved - t he Strophodontidae and t he 
Spiriferacea . 

Detailed examina tion of t he ornamentation in numerous specimens of 
Megastrophia (Megastrophia) from the Schoharie Formation of New York collected 
by Jame s Hall and Arthur J . Boucot indicate tha t two species are pr esent i n 
these rocks . M. (M. ) inequiradiata Hall is characterized by numerous, non
persis tent costae which arise by intercalation and are separated by 4-8 cos 
tellae, whereas in M. (M. ) proxicosteZZata Fagerstrom the costae persist to 
the beak, are much more widely spaced, and separated by about twice as many 
costellae. 

The writer has also examined spec imens of M. (M. ) inequiradiata from 
the Onondaga Limestone a t Wi lliamsville and Clarence Hollow, N.Y . and the type 
Anderdon in Ontario. This species has also been reported from t he Columbus 
Limestone (Stauffer, 1909, pp. 99 , 113, 136, 138) and Dundee Limestone 
(Stewart, 1955, p. 172) in Ohio, the Camden Chert (Boucot and Johnson, in 
prep.) of Tennessee, and the l ower Grand Tower Limes tone (Savage, 1910, 
p. 120) in Illinois but the present writer has not examined thes e latter 
specimens and the~efore is uncertain whether they are M. (M. ) inequiradiata 
(sensu stricto) . M. (M. ) proxicosteZZata is known with certainty only from 
the Schoharie, the Arnherstburg Dolomite, and the Formosa Reef Limestone and 
possibly (as Strophodonta vascuZosa ) from the Sylvania Sandstone (Carman, 
1936, p. 261) . 

Thus, on the basis of present data both these species of Megastrophia 
are restric ted to rocks of Detroit River and Schoharie age and may have con
siderable potential for corr elation. 

The geographic and stratigraphic distribution of Acrospirifer ( ?) 
macrothyris i s as fol l ows : 

a . Previously reported occurrences of this species in New York are 
somewha t con tradic t ory and s uggest that further s tudy will be r equired before 
t hese differences are r esolved . Two of Halls ' t ype s pecimens almost ce rtainly 
are from the Edgecliff Member of the Onondaga Limes tone at the old Fogelsange r 
Quarry a t Williamsville (Oliver, pe r s . comm.) . However, t his spec i es was not 
reported from any of the members of the Onondaga by Oliver (19 54, 1956) or 
from the Bois Blanc (Boucot and Johns on, in prep . ) . Thus , excluding those 
possible specimens fr om t he Kanouse Sands tone described by Boucot (1959b, 
Pi . 91, figs . 10, 14, Pl . 92, figs . 4, 5), it appear s as though A. (?) 
macrothyris is re s tri c t ed to the Edgecliff Member in New York (cf . Rickard , 
1964 ). 

b. Ehlers and Stumm (1951, p. 1885) r eviewed the distribution of this 
speci es in Ohio and concluded t hat a lthough it i s characteristic of Zone E in 
the middle Columbus Limestone in central Ohio (Wells , 1947, p. 121), it ranges 
into the upper Columbus at Sandusky (cf. Stauffer, 1909, p . 172). This upward 
revi s ion of t he range is confirmed by s pecimens (USNM 36610) f r om t he upper 
Co lumbus (C . W. Summerson, pers . comm.) at Marion, Ohio . 
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Table 7 

Stratigraphic di s tribution of twleve brachiopod species present in 
the Detroi t Rive r Group and other r ock-s tratigraphic units 

in the Appalachian Faunal Province . 

Other Occurrences Older t han De troit Correlative with Younger 
Ri ver De troit River Detr oit 
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IPholidos trophia nacrea x ? x ? 

IM. (M . ) proxi cos te l lata x 

w. (M. ) inequiradiata x x ? ? ? 

ls'pinulicosta navicella x 

IPentamerella grandis x 
IMeristina barrisi x x x 
IA thyris cora 

IAcrosp . (?) macrothyris x ? x x x x 

IBrachyspiri fer (?) manni ? x x x x x 

Fimbri s p . divaricatus x x x ? 

Cranaena boucoti ? ? 

Cryptonella lens x x x ? 
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c . In the Niagara Peninsula of Ontario it has been r eported by 
Stauffer (1915 , pp. 19, 79, 85, 90) from the Springvale Sandstone and the Bois 
Blanc Limes tone . The speci e s is also present in the "Columbus Limestone" at 
Beachville (Ehlers and Stumm, 1951) and the upp e r Ande rdon Limestone at 
Amhers tbu r g . 

d. A. (?) macrothyris ha s als o been r eported from the lower Grand Tower 
Limestone and the underlying Cl e ar Cr eek Fo rmation in Illinois (Savage, 1910, 
p . 127; Amsden and Vent r ess , 1963, p . 159). 

In s ummary , it appears as though A. (?) macrothyris is a mode rately 
long-ranging form, appearing earliest in the Springvale and Bois Blanc and 
continuing into the upp e r Columbus and Ande r don . The author knows of no reports 
of the species in post-Columbus, po s t-De troit Rive r, or post-Edgecliff in their 
r espec tive a r eas of occurrence. 
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The geographic and s tratigraphic distribution of Fimbrispiri f er 
diva.ricatus (sensu stricto) i s as follows: 

a. The specimens illustrated by Hall (1867, Pl . 32 , Fig. 1, ?9) we re 
almost certainl y collected from the Edgecliff Member of the Onondaga Limestone 
(Oliver, pers . comm .) at Williamsville, N.Y . Oliver (1954, 1956) r eported 
F. diva.ricatus from both the Edgecliff and Moorehouse Member s of the Onondaga 
but these s pecimens have not been examined by the present author and so it can
not be determined whether they are F. diva.ricatus or F. venustus . Rickard (1964) 
has also given the range of F. d{va.r{catus as Edgecliff through Moorehouse . 

b . In the Michigan Basin F. divaricatus is present in the middle Bois 
Blanc on Garden Island (Ehlers , 1945, Pl . 11 , fig . 4), the Formosa Reef Limestone 
(Fagerstrom, 196la), and the t ype sect i on of the Amhers tburg Dolomite . The 
author has also examined the s pecimens listed by Wilson (1953, p . 68, Locality 
H 120) from the lower Albany Rive r Formation in the James Bay Lowland and con
firms these as F. divaricatus . 

c. Because Stauffer's (1909, p . 190) conception of the differences 
between F. divaricatus and F. venustus are essentially the s ame as the present 
author ' s , his reports of the distribution of these species in Ohio are very 
useful . He notes that F. venustus is r estricted to rocks of Hamilton age and 
that F. diva.ricatus "is to be found in the Columbus (Onondaga) Limestone 
throughout the state ... " F. diva.ricatus occurs in Zones D, E, and F of the 
Columbus in central Ohio, and in the northern part of the state at Marblehead 
and on Kelley ' s Island in the upper Columbus (Stauffer, 1909, pp . 33- 35, 98, 
136' 141). 

d . The stratigraphic occurrence of F. divaricatus in the r egion of 
the Falls of the Ohio is rather uncertain because some previous authors have 
not made t he di stinc tion between F. divaricatus and F. venustus ; both s pecies 
are present in the region . In hi s s ummary of the biostratigraphy of the 
Jeffersonville Limestone, Campbell (1942, pp. 1058-1060) lists "Spirifer" 
diva.ricatus from the basal coral zone . Since F. divaricatus (sensu stricto) 
is known to occur in the Jeffersonville (e . g. the specimen illustrated by 
Cooper , 1944, Pl. 123, figs . 1, 2) it appears quit e likely that "S." diva.ricatus 
as used by Campbe ll is the same as F . . divaricatus of the present report and that 
the s pecies is t ypical, if not restricted to the cor al zone of t he lower 
Jeffersonville (see also Stumm , 1964, pp. 7, 9) . 

e . Bassett (1935, p. 441) lis ted Spirifer divaricatus from the Dundee 
Limestone in southeastern Michigan. Examination of a single , very incomplete 
pedicle valve in Bassett ' s collection at the University of Michigan bearing a 
label with the name "Spirifer diva.ricatus , Sibley Quarry" indicates that this 
is probably a specimen of Fimbrispirifer venustus as conceived by the present 
author. Neither F. divaricatus nor F. venustus i s listed from the Dundee 
(= Delaware) of northwestern Ohio by Stauffer (1909, p. 181) or Stewart (1955 , 
p. 173) . 

f. Nei ther F. divaricatus nor F. venustus has been r eported from the 
Gr and Tower Limes tone . 

In s ummary , on the basis of present information it appears as though 
Fimbrispirifer diva.ricatus (sensu stricto) is r estri c t ed to the Bois Blanc and 
lower Onondaga Limes tone , the lower Detroit River Group, the Co lumbus Limestone, 
and the (?) lower Jeffersonville Limestone and is thus one of the most important 
species for the correlation of thes e rocks . The presence of this species in 
the Hudson Bay Lowlands i s excellent evidence for ro cks of this same age as 
s uggested by Wilson (1953 , p . 76). 
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The importance of PentamereZZa grandis in correlation is very 
uncertain; this spec i es is characterized by its relatively large size, slightly 
incurved pedicle beak , shallow sulcus, and long costae persistent to the umbo 
(Fagerstrom, 196la, pp . 18 , 19) and is known from one specimen from the Schoharie 
Formation and one specimen from the Formosa Reef Limestone. However, in t he 
experience of the writer the species of PentamereZZa show extreme morphologic 
var iation among samples of l arge populations (e . g . PentamereZZa papiZionensis 
Fagerstrom, 196la , p . 18, Pl . 7 , figs. 7- 30) and are therefore of r ela tively 
uncertain value in correlation . Additional collecting may indicate either 
that P . grandis was erected for unusually large individuals of P . papiZionensis 
and thus belong to a long- ranging species or that the species is valid, of 
short duration, and of considerable biostratigraphic significance . 

Species restricted to Detroi t River and post-Detroit River rocks 

PhoZidostrophia (PhoZidostrophia) nacrea is a r e latively long-ranging 
species that appears first in New York in the Moorehouse Member of the Onondaga 
Limestone (Oliver, 1954) and extends thr ough the Hamilton Group to t he Tully 
Limestone. The species is a l so present in the Jeffe rsonville Limes tone of 
Indi ana (Nettlero t h, 1889, pp . 146 , 147) , the Formosa Reef Limestone (Fagers trom, 
196la, p. 19) , and possibly in the Columbus and Delaware Limestones (as 
P . iowensis) in central Ohio (Stauffer , 1909, p . 164) . 

SpinuZicosta naviceZZa is another long- ranging species that in New York 
ar ose first in t he Nedrow Member of the Onondaga (Oliver , 1956) , increased in 
abundance in the Moorehouse and Seneca, and extends into the Hamilton . The 
speci es has not been reported from Oh i o by either Stauffe r (1909) or Stewart 
(1955) but may be included as ProducteZZa spinuZicosta in faunal lis ts given 
by these authors . SpinuZicosta naviceZZa is very rare in the Detroit River 
Gr oup ; only three speci mens from a single locality of the Formosa Reef Limestone 
have been identified (Fagerstrom , 196la, pp . 21 , 27) . 

The specimens of meristellid brachiopods in the rocks of the Detroit 
River Group are extr emely varied morphologically and t herefore difficult to 
assign to discrete specific taxa with a high degree of certainty . The author 
has felt caught between the temptation toward "oversplitting" on the one hand, 
and the equally st r ong temptat ion to include all the specimens in one highly 
variable species . Because of the general uncertainty in the specific identi
fications there is considerable doubt regarding the value of these brachiopods 
for correlation . 

Assuming that the previous identifications of Meristina barrisi are 
cor rect, it appears as if this species arose first in the Jeffersonville 
(Kindle, 1901, pp . 655, 656) , middle Grand Tower (Savage , 1908 , p . 106), and 
lower Detroit River, and did not reach New Yo r k until early Hamilton (Marcellus) 
time (Hall , 1867, p . 304) . The s pecies has not been reported in either the 
Columbus (S t auffer , 1909) or the Onondaga (Oliver, 1954, 1956). 

The presence of Athyris cora in the Detroit River Group i s also sur
prising because this species is unknown elsewhere from pre - Hamilton rocks . 
The specimens from the Formosa Reef Limestone described by Fagerstrom (196la, 
p . 34) are somewhat smaller than Hall ' s types of A. cora and with detailed 
study of the interiors may prove to be a new spec i es . 

The geographic and stratigraphic distribution of Brachyspirifer (?) 
manni is as follows : 

a. In New York it is present in the Edgecliff and Nedrow Members of 
the Onondaga Limestone (Oliver, 1956; Hall, 1867, p . 211). 

b . In Ohio t hi s s pecies is widely distributed in the Columbus 
Limestone (S t auffer , 1909) and has been reported also from the Dundee (Stewart, 
1955 , p . 172; Bassett, 1935, p . 438) . 

c. Kindle (1901 , Pl. 10, fig . 1) has illustrat ed t ypical specimens 
of B. (?) manni from the Jeffersonville Limes tone at the Fal l s of the Ohio. 
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d. In Ontario the species occurs in the lower Onondaga Limes tone 
(or perhaps Boi s Blanc) at Ridgemont (Stauffer, 1915, pp. 17-20), the Co lumbus 
Limestone on Pelee Island (Stauffer, 1915, pp. 208, 211 , 213), the type 
Anderdon Limes t one, and the Delaware Limestone at Goderich (Stauffer, 1915, 
p . 135) . 

Thus , on the basis of this dist r ibution i t appears as i f 
Brachyspirifer ( ?) manni ranges from rocks of lowe r Onondaga, or possi bl y Boi s 
Blanc age , to the Dundee and Delawar e , and therefore its occurrence in the 
Anderdon is of only limited significance in correla tion. However, it is 
inte r esting t o note that in the Onondaga it is r es tricted to the lowe r half of 
the formation whe r eas it is known only from th e upp ermost formation of the 
Detroit Ri ver Group. 

The possible occurrence of Cranaena boucoti in the vicinity of Cayuga , 
Ontario has been noted in the sys t ematic description of t his speci es . In 
addi tion to difficulties in the identification of Hall' s original s pec imens , 
there i s conside rable doubt regarding the r ock unit from which his specimens 
were collected . In the Cayuga area , the Bertie- Akron (Silurian), the Bois 
Blanc , and l owe r Onondaga crop out (Oliver, pers . comm . ). The r e seems to be 
li tt le possibility that the specimens came from t he Bertie-Akron because the 
genus Cranaena is unknown from Silurian ro cks e lsewhere, but i t cannot be 
determined whether Hall ' s ma t erial came from the Bois Blanc or Onondaga . 

Cryptonella lens is widel y di s tributed in r ocks of De troit River age . 
Thi s s pecies h as been reporte d from the Onondaga in New York (Hall, 1860 , 1867) , 
and may be re s tricted to the Edgecliff Member (Oliver , 1956, pp. 1452, 1469). 
It also occurs in the Formosa Reef Limestone of Ontario (Fagerst r om , 196 la, 
p. 35) , the Co lumbus of central Ohio ( Stauffer, 1909, pp. 132, 16 3) , and the 
Jeffer sonville a t the Falls of the Ohio (Kindle, 1899 , p . 188) . C. lens was 
also reported by Stauffer (1909 , p . 180) from the Dundee in northwes t e rn Ohio 
but this occurr ence was not confirmed by either Basse tt (1935) or Stewart (1955) . 
Therefore , on the bas i s of presen t data it appears as if this speci es i s unknown 
from pre -Detroit River rocks and is probably not present in po s t-Detroit Rive r 
rocks. 

Correlation a t the generi c l eve l 

The discuss i on of the correlation of the De troit Ri ver Group thus 
far has conce rned the distribution of various s pecies of brachiopods and the 
s ignificance of the known range of each species in rocks depos ited beyond the 
limi t s of the Michigan Basin. However , it is also possible to determine t he 
r elative age of t hese rocks on t he bas i s of the known r anges of ce rtain genera . 
Bouco t (1959b, pp . 735, 736) and Amsden and Ventress (1963 , pp. 196 , 197) have 
r ecently s ummarized the di stribution of several important genera in t he New 
York s tanda rd sec tion and much of t heir information has been utilized in the 
foll owing discus s i on. 

The genus Metaplasia is wide l y distribu t ed in eastern North America 
in rocks of Oriskany Sandstone through Onondaga Limes tone age (Boucot, 1959a, 
pp . 16 , 17). On the crat on , species of thi s genus are also present in the 
Camden Chert of weste rn Tennessee (Dunbar, 1919), the Cl ear Cr eek Formation 
of southwestern Illinois ( Savage , 1920), the Columbus Limestone of central 
Ohio (Stauffer, 1909, p . 164), and the Formos a Reef Limestone in Ontario 
(Fagerstrom, 196la, p. 30) . These cratonic occurrences all fall within the 
Oriskany through Onondaga ran ge ; furthermo r e, the Columbus , For mosa Reef , and 
Onondaga species appear to define t he upp e r limit of the range . 

The genus Spinulicosta is rather wide l y di s tributed in the De troit 
Ri ver and equivalent r ocks and the base of the range zone appears to have con
s iderable significan ce for bios tratigraphi c purposes. Previous reports of 
the earlies t occurrence of thi s genus (general l y r eported as Productella by 
mos t authors) on the North American craton a r e as follows : 

1. New Yo rk: "Corniferous " (= Onondaga) Limes tone (Hall , 1867, 
p. 157); Nedrow Membe r, Onondaga Limestone (Oliver, 1954, 1956 ). 
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2 . Ontario: Formosa Reef Limestone (Fagerstrom, 196la , pp . 21, 27). 
3. Central Ohio: Middle and Upper Columbus Limestone (Stauffer, 

1909, pp . 34, 35, 164; Stewart, 1955, p. 164). 
4 . Southern Indiana: Upper Jeffersonville Limes tone (Hall, 1867 , 

Pl. 23, figs. 6- 8; Campbell, 1942, pp. 1059 , 1060; Muir-Wood and Cooper , 1960, 
p. 154). 

5. South Illinois: Probably in the Dutch Creek Sand s tone (as 
ProducteZZa s p.; Savage, 1910, p. 120 ; Savage, 1920) ; certai nl y in t he upper 
Grand Tower Limestone (Savage, 1910, pp. 125-127). 

The base of the Atriboniwn range zone in North America occurs in the 
lower De troi t Rive r Group and correlative rocks . A. haZZi (Fagers trom , from the 
Formosa Reef Limestone and A. gainesi (Nettleroth) and A. gainesi cassensis 
(Kindle) from southern Indiana and northern Kentucky appear to be the first 
representatives of the genus on this continent . The s tratigraphi c occurrence 
of A. gainesi was originally given by Nettleroth (1889, p. 76) as "the rotten 
hornstone" which in modern terms is the Sellersburg Formation (Bassler, 1908, 
p. 123). Kindle (1901, pp. 587, 588) r eported this same s pecies in both the 
Sellersburg and in the Jeffersonville Limestone and also des cribed A. gainesi 
cassensis from the Jeffersonville. However, Campbell (1942, p. 1068) notes 
that A. gainesi is restricted to post-Jeffersonville rocks. Thus, perhaps 
A. haZZi pre-dates t he Indiana and Kentucky forms but resolution of this prob
lem must await further detailed biostratigraphic studies. 

Cooper (1945, pp. 483-485) described two species of Atriboniwn (see 
Grant, 1965, p. 40) from ro cks "between the crystalline Grand Tower limestone 
and base of St. Laurent limestone Devils Backbone, north of Grand Tower, 
Illinois." However, these rocks are apparently slightly younger than the 
Jeffersonville, Columbus, and Onondaga (Cooper, 1945, pp. 487, 488) and the re
fore r epresent a slight l y later arrival of Atriboniwn than in the Formosa 
Reef Limestone and Jeffersonville des cribed above. Savage (1910, p . 123) 
listed Atriboniwn gainesi (as Camarophoria gainesi ) from the Grand Tower and 
if his identification was correct it extends the range of the genus to rocks 
below those containing the specimens described by Cooper (1945). Thus, the 
lower limit of the Atribonium range zone in southwes t ern Illinoi s is uncertain. 

The distribution of species of the genus Camarospira in the North 
American craton also has considerable biostratigraphic significance. The 
type species , C. eucharis , was described by Hall (1867 , p . 368) from t he 
Onondaga Limes tone of "Canada We s t" (probably the Ni agara Peninsula). Cooper 
(1944, p . 333) indicates that the species is also present in New York although 
it was not listed by Oliver (1954, 1956). The precise stratigraphic occurrence 
of C. eucharis in Ontario is uncertain; however , it is apparently not present 
in the Bois Blanc (Boucot and Johnson, 1968) which s uggests that Hall's types 
at leas t, came from the Edgecliff or pe rhap s younger Onondaga s trata. 

Camarospira eucharis was reported by Stauffer (1909, pp . 99, 163) 
from the Columbus and Delaware Lime stones of central Ohio and from the 
Jeffersonville in southern Indiana (Kindle, 1901, p. 661), and Camarospira 
sp . is present in the Formosa Reef Limestone in southwestern Ontario 
(Fagers trom , 196la, p. 34) . The genus has not been r eported from Grand Tower 
Limes tone. 

Thus, on the basis of present scattered and incomple t e information it 
appears as though the base of the Camarospira range zone is in the lower 
Onondaga (Edgecliff perhaps), Columbus , and lower Detroit River Group. Unfor
tunately, specimens of the genus are not common but additional de tailed col
lecting may refine the position of the base of the range zone and thereby 
enhance its value in biostratigraphy . 

The lower limit of the range of the genus Crurithyris has not been 
carefully determined in eastern North America . It was not listed by either 
Boucot (1959b) or Amsden and Ventress (1963) and is apparently absent in the 
Onondaga, Columbus, Jeffersonville, and Grand Tower Limestones. Furthermore, 
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additional collecting and detailed investigation of the internal features 
of spec imens from the Detroit River Gr oup assigned herein to thi s genus may 
indicate that this generic identification is incorrect and t hat t he genus does 
not range into rocks this old. Thus, the p_resence of Crurithyris (?) sp. in 
the Detroit River is of only s light biostratigraphic s ignificance . 

Cloud (194-2, p . 132) has given the range of Cranaena in Nor t h Ameri ca 
as " rocks of Onondagan or Oriskany age to at least as high as Spergen lime
s t one." Investigation of the s tra tigraphic distribution of each species 
assigned by Cloud (1942 , pp . 135-137) t o Cranaena indicates that the earlies t 
spec i es appeared almost simultaneous l y at f our wide l y separated areas on the 
North American c r aton . The speci es and t heir r eported occurrences are as 
follows: 

1. C. ha:r>monia (Hall) 1867, p . 389 , Pl . 60, figs . 11-16: 
Jeffersonville Limestone at the Fall s of the Ohio, " and also f r om th e 
Co rniferous limestone of Canada Wes t," (Cayuga , Ontario; Hall, 1867, Pl . 60, 
figs. 12 , 13). 

2. C. sullivanti (Hall) as inte rpre t ed by Cloud (1942 , p . 134) : 
Columbus Limestone near Co lumbus, Marion , and in northern Ohio (al so li s t ed 
by Stauffe r, 1909, pp. 115 , 163 as Eunella sullivanti ), and the upper Grand 
Tower Limestone of southwes t ern Illinois ( Savage , 1910, p. 126 as Eunella 
sullivanti ). 

3 . C. linklaeni (Hall): Columbus and Delaware Limes t ones (Zones C 
through L of Stauffer, 1909) in central Ohio, and in younger rocks in New 
York (Hall, 1867, pp. 397 , 398) and Indiana (Nettlero th, 1889 , p. 155) . 

4 . C. boucoti , n. sp. : Formos a Reef Limestone and Amherstburg 
Dolomite in sou thwes t ern Ontario and perhaps the spec imens designated by Hall 
(1867, Pl. 60, figs. 8-10) as Terebratula sullivanti from near Cayuga , Ontario. 

There i s cons iderab l e uncertainty r e garding the precise s tratigraphi c 
occur r ence of Hall ' s type specimens of both C. harmonia and C. sullivanti 
from the vicinity of Cayuga, Ontario . The s tratigraphic secti on in the quarry 
just wes t of Cayuga has been described by Hewitt (1960 , pp . 138-140) as consis 
ting of 54 feet of Silurian rocks unconformably overlain by 5 feet of Boi s 
Blanc Limes t one . Hall's specimens certainly were not collected from the 
Silurian and therefore may have come from the Bois Blanc . However, "Hall 
could have been referring to the town of North or South Cayuga r athe r than to 
the village so the brachiopods did not necessar i l y come from this quarry. 
Within the towns of Cayu ga there a r e Onondaga as well as Bois Blanc ou t cr ops " 
(W . A. Oli ver, pers . comm ., da t ed Oct . 14, 1966). 
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Figure· 12 . Stratigraphic distribution of five selected brachiopod genera present 
in the Detroit River Group and other rock-stratigraphic units i n the 
Appal achian Faunal Province. 
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Thus, it appears as if the lower limit of the Cranaena biozone in 
North America occurs in either the lower Detroit River and its correlatives 
or in the Bois Blanc. If Hall ' s types are from the Bois Blanc near Cayuga 
they are the only reported pre-Detroit River occurrence of this genus in 
eastern North America. 

Figure 12 s ummarizes the s tratigraphic di s tribution of five selec ted 
brachiopod genera and clearly indicates the equivalence of the Detroit River, 
Onondaga, Columbus, Jeffersonville, and Grand Tower Limestones based upon the 
nearly simultaneous appearance in these rocks of Atriboniwn, and Carnarospira, 
and perhaps also SpinuZicosta and Cranaena . MetapZasia appears to be the only 
genus present in the Detroit River that becomes extinct in these and equivalent 
rocks. 

Conclusions 

On the basis of the paleontologic data presented above, the following 
conclusions may be drawn regarding the r egional stratigraphic relations of the 
Detroit River Group, the Sylvania Sandstone, and associated rocks (see Fig. 13): 

1 . The joint occurrence of species of ProssereZZa in the Pendleton 
Sandstone of central Indiana, the Detroit River, and the Sylvania leaves 
little doubt that these units are approximately correlative. These relations 
have been previously noted by Cooper, et aZ. (1942, p. 1776) who concluded 
that the Pendleton and Amherstburg were equivalent. 

Examination of the Pendleton brachiopods by the present author indi
cates that the fauna includes both the smooth and costate morphotypes of 
ProssereZZa Zuca,si , the smoo th morphotype of P. modestoides, a species of 
Atrypa as well as Conocardium sp . , and both rugose and favositid corals were 
also observed. Cooper , et aZ. (1942, p. 1776) also reported PentarnereZZa 
aff. P. arata, Panenka, and Proetus crassimarginatus . On the basis of present 
information it appears as if none of these forms is sufficiently restricted 
within the Detroit River to determine which formation in the group i s correl
ative with the Pendleton . However, Pinsak and Shaver (1964, p. 57), Ells 
(1958, p. 32), and Landes (1951, pp. 11, 15) agree that the Sylvania and 
Amherstburg are absent in northern Indiana so perhaps the Pendleton correlates 
with the Lucas or Anderdon. Ells (1958, p. 16) suggested that the Pendleton 
and the Garden Island Formation of the Michigan Basin were equivalent but the 
paleontologic data demonstrate conclusively that this is incorrect. 

The distribution of the Sylvania is restricte d to the area of the 
axis of the Findlay Arch and the southeastern portion of the Michigan Basin 
(Landes, 1951). The Pendleton is known only from a few outcrops in the vicin
ity of the village of Pendleton located near the axis of the Kankakee Arch 
(Pinsak and Shaver, 1964). Perhaps the relations of the Sylvania to the 
Findlay Arch and the Pendleton to the Kankakee Arch are closely analogous and 
that the mode of origin of these two s.ands tones is essentially the same . 

2 . As indicated on Table 7, seven and perhaps eight species occur 
jointly in the Detroit River and the Onondaga Limestone of New York sugges ting 
the equivalence of these units and supporting the previous correlations of 
Fagerstrom (196la , pp. 44, 45) and Oliver (1960, 1966) . However, of these seven 
or eight species only CryptoneZZa Zens may be restricted to Detroit River and 
correlative s trata . 

The Detroit River-Onondaga correlation is further strengthened by the 
nearly simultaneous joint occurrence of the base of the Carnarospira range zone, 
and perhaps also the SpinuZicosta and Cranaena range zones, and the top of the 
MetapZa,sia range zone in these rocks (Fig . 12). 

More precise correlation of subdivisions of the De troit River and the 
Onondaga have been described by Fagerstrom (1966). The evolution of 
rhipidomellid interna l marginal crenulations from those t ypical of the genus 
DaZejina ir- the Bois Blanc and lower Detroit River to those typical of 
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Figure 13 . Correlation of the Detroit River Gr oup and associated rocks in the 
eas tern North American craton including local range zones (dashed 
where infe rred or uncertain) of bios trati graphically important 
brachiopod species and genera . 
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Rhipidomella in the upper Detroit River and Delaware has been carefully doc
umented in southwestern Ontario and i s illustrated in Plate I of the present 
report. Thus, on the basis of similarity in form of the internal marginal 
crenulations of these rhipidomellid genera, it appears as if the Amherstburg 
Dolomite of the Detroit River correlates with the Edgecliff Member of the 
Onondaga Limestone and that the upper Detroit River is no older than about the 
age of the Moorehouse or possibly Nedrow Members . The restriction of specimens 
of Fimbrispirifer divaricatus to the Amherstburg and also probably to the 
Edgecliff further supports this correlation and the presence of Cryptonella 
lens in the Formosa Reef Limestone and the Edgecliff also indicates that these 
units are probably correlative. 

The distribution of Acrospirifer (?) macrothyris in the Detroit River 
and Onondaga appears to be quite anomalous . In the Detroit River this species 
is known only from the type Anderdon whereas in New York it appears to be 
restricted to the Edgecliff. However , in Ohio this species ranges upward to 
rocks correlative with the upper Onondaga so that migration to the Detroit 
River Group was almost certainly from Ohio and was delayed (probably by 
environmental factors) until after the extinction of the species in New York . 
Conversely, the genus Spinulicosta probably reached the Michigan Basin before 
its arrival in New York . 

. 3. As early as 1950 . Ehiers (in Landes , 1950, p. 3) suggested that 
perhaps the Detroit River · and Columbus were correlative. Examination of 
Table 7 indicates that at least four biostratigraphically significant brachiopod 
species occur in both these rock units and thus support Ehlers' suggestion . 

The apparent restriction of Fimbrispirifer divaricatus to Zones D-F 
of the Columbus (Stauffer, 1909, pp . 29-38) and to the Amherstburg indicates 
the probable correlation of these units. The data are somewhat meagre regard
ing the distribution of Cryptonella lens in the Columbus but it appears as if 
the lower limit is at about Zones E or F (Stauffer, 1909, pp . 131, 132); the 
lower limit of this same species in the Detroit River occurs near the base of 
the unit . Furthermore, t he bases of the Camarospira and Spinulicosta ran ge 
zones are in the Amherstburg and Zones D- F intervals and thus l end additional 
support to this correlation. 

Acrospirifer (?) macrothyris is the only biostratigraphically signif
icant brachiopod species listed in Table 7 that is present in both the Detroit 
River Group and the lower Col~mbus (Zones A-C). However, t his i s a r e latively 
long-ranging species in the Columbus and probably also has a long range in 
the Detroit River and therefore is of only limited value in the detailed cor
relation of these rocks . In fact, recent discovery of conodonts in Zones A-C 
similar to those in the Schoharie and Bois Blanc of New York (Ramsey, 1969) 
indicates that these rocks are of pre -Detroit River age. 

Ehlers and Stumm (1951) listed the fauna and described the strati
graphic relations of a 15-foot sec tion of sandstone and sandy limestone over
lying the Detroit River near Ingersoll and concluded that these rocks were 
equivalent to Zone H of the Columbus. Among the fossils from the upper beds 
at Ingersoll is Acrospirifer (?) macrothyris which is also present in the 
Anderdon and s uggest s the correlation of these unit s . This possibility is fur 
ther enhanced by the general similarity of the stromatoporoid faunas in the 
Anderdon and the upper Columbus in north-central Ohio (Fagerstrom, 1962, 
pp . 429, 430) . 

4 . Numerous previous authors have generally described the strati
graphic di s tribution of fossils in the Jeffersonville Limestone in the area 
of the Falls of the Ohio River at Louisville , Kentucky (e . g . Campbell, 1942, 
pp . 1057-1060; Oliver, 1960; Perkins , 1963; Stumm, 1964). According to Oliver 
(1960, pp . Bl73, Bl74) the lowest 4 feet of the Jeffersonville contain a coral 
fauna of pre-Detroit River age . Among the fossils in these lowest beds is 
Fimbrispirifer divaricatus which is s uggestive of a possib le Amherstburg cor
relation but this species is known to also occur in other pre-Detroit Rive r 
rocks (Ehlers , 1945, Pl . 11, fig. 4). The upper limit of the F. divaricatus 
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range zone in the Jeffersonville is unce rtain but specimens are mos t abundan t 
in t he lower 2 feet of the fo rmation. Four other brachiopod species are 
present in both the De troit River and Jeffersonville (see Table 7) but each of 
these, except for Cryptonella lens, i s known to also occur in younger rocks 
and so is severel y limited for corre l a tion. The occurrence of C. lens i s 
known only from the rep ort of Kindle (1899, p. 188). 

The base of the Spinulicosta r ange zone is apparen tly in upper 
Jeffersonville beds (Campbell, 1942, pp . 1059, 1060) whi ch if correct means 
that the genus arrived in this area af t e r it had reached t he Michi gan Basin , 
New York, and Ohio. Kindle (1901, pp. 587, 588) reported Rhynchonella gainesi 
and R. gainesi cassensis (both now in the genus Atr>iboniwn; see Grant, 1965, 
p. 40) from t he Jeffersonville but Campbell (19 42 , p. 1068) indicates that the 
fo rme r is re s tricted to post-Jeffersonville rocks. Thus , t he direct faunal 
corr ela tion of the Detroit Rive r and J e ffersonvil l e is relatively uncertain; 
no species or genera of brachiopods are presently known to occur at precisely 
the same s tra t igr aphic positions in each. However, both the De troit River and 
Jeffersonville can be corre l ated wi th relatively high precision wi t h the 
Columbus and therefor e mus t be essentially equivalent except fo r the lowe r 
4 feet of the Jeffers onville, which is of Bois Blanc age . 

5. Onl y two or perhaps three bios tratigraphi cally signifi can t brach
iopod species occur jointly in the Detroit River Group and the Grand Tower 
Limes tone of southwes tern Illinois and one of these (Mer>istina ba.rrasi) is 
known to also occur in yo unger r ocks (see Table 7). Savage (1910) has listed 
Acrospir>ifer (?) macrothyr>is from the Dutch Creek Sandstone and lower Grand 
Tower and Paraspir>ifer acuminatus from the middle Grand Tower. However, Cooper 
(pe r s . comm., July 26, 1965) indica t es that these t wo speci es occur at t he same 
stratigraphic position in the Grand Tower and therefore the range of one or both 
species ex t end s beyond the limits s ugges ted by Savage . 

The base of the Spinulicosta r ange zone is located near the base of 
both the De troit River and Grand Towe r whereas the Atr>iboniwn and Cranaena 
range zones begin near t he base of the Detroit River and near t he top of the 
Grand Tower (reported as Cama.rophor>ia gainesi and Cranaena sullivanti by 
Savage , 1910 , pp . 123-126). Thus , it is r eadily apparent that these units 
canno t be correlated wi th much precision . However, the general equivalence 
of the Grand Tower and Detroit River i s quite certain because of the consid
e r able faunal similarity of each with the Columbus and Onondaga. 

The Dutch Creek Sandstone is the basal memb er of t he Grand Tower in 
southwes t ern Illinois and unconformably overlies the cherty Cl ear Cr eek 
Limestone (Meents and Swann, 1965, pp. 18-20). Boucot and Johnson (1968) have 
noted t he s i milarity of the Clear Creek , Bo i s Blanc, and Schohari e faunas as 
evidence for t heir corr elation . Furthermore, the Clear Creek - unconformi t y -
Dutch Creek - Grand Tower succession i s structurally and lithologi cally sim
ilar to the Bois Blanc - ? unconformity - Sylvania - Detroit River s uccession 
in southwes t e rn Ontario. 

As noted previously, both the Dutch Creek and Detroit River con tain 
specimens of Acrospirifer( ?) macrothyr>is ; otherwi se the ir faunas ar e wholly 
different at the species level. Yet the Dutch Creek fauna i s an interesting 
combination of f or ms typical of pre-Detroit River rocks (e . g . CentronelZa 
glansfagea and Amphigenia curta) and ro cks of Detroit River age (e .g. A.(?) 
macrothyr>is and Spinulicosta which was r eported by Savage, 1910, p. 120 as 
Productella ) . Thus, the precise stratigraphic relations between the Dutch 
Creek and Detroit Rive r a r e uncertain but the Dutch Creek i s approxima t ely of 
Sylvania or Arnher s tburg age. 

6. The occurrence of the Tioga Bentonite lends additional nonpaleon
tologic support for the correla t ion of the Moorehouse Member of the Onondaga 
Limes t one, the upp e r Columbus, upper Jeffersonville, and upper Gr and Tower 
Limestones and by inference the upper Detroit River . The di s tribution of t he 
Tioga i n the Appalachian Basin has been discussed by Dennison (19 61, pp. 36-39) 
and Oliver, et al . (1967, p. 1019) and in the Illinois Basin by Meents and 
Swann (1965, p. 10 ) and Collinson, et al. (196 7, p. 954). 
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In New York the Tioga occurs at Moorehouse-Seneca contac t. Near 
Sandusky in north-central Ohio it i s at the Columbus-Delaware con t ac t, in 
southwes t ern Indiana it occurs from 10 to 35 feet below the top of the 
Jeffersonville, and in southeas t e rn Illinois from 6 to 15 feet below the top 
of the Gr and Tower. The Tioga is absent at the Falls of the Ohio and at the 
type sec t ion of Grand Towe r in southwes t e rn Illinois and has not been r ecog
ni ze d in the Michigan Basin . 

Unless unrecognized major unconfo rmities exi st below the Tioga in the 
Appalachian and Illinois Bas ins , this singl e a sh bed and t he r ock below it are 
correlative and mark one of t he most useful datum planes in the entire Devonian 
of the easte rn North American craton. If the Tioga i s pr esen t in t he Michi gan 
Basin it should occur approximately at the Detroit River-Delawar e contact. 

7. Martison (195 3 , p. 29; Fig. 2), Wilson (1953, p . 76), and Hogg , 
Satte rly , and Wils on (1953, pp . 117, 120-124) have noted the similarity be t ween 
the faunas of the Detroit Rive r Gr oup and the Middle and Upper Ab itibi Rive r 
Formation in the Hudson Bay Lowlands . However, none of the evidence presented 
by these authors is conclusive r egarding thi s s ugges ted correlation . Of the 
82 brachiopod s pecies lis t e d by Marti s on (1953, pp. 38, 39 ) from the Abitibi 
Rive r For mation only Ccunarotoechia (now Cupularostrwn (?)) tethys , Firribrispirifer 
divaricatus , and Meristella (now Meristina ) nasuta also occur in the Detroit 
Rive r and none of t hese i s res tricted to ro ck s of Detroit Riv e r age. The 
author has examined the specimens of F. divaricatus identified by Wilson 
(1953, p. 68, Location H 120) and confirms that they are conspeci fi c with s pec
imens from the type Formosa Reef Limes tone and the Amherstburg Do lomite . 
However, t his same speci es is also present in the Bois Blanc and a t the base 
of the Jeffersonville Limes tones . Neverthe less , the presence of Paraspirifer 
acwrrinatus in the Abitibi River (Martison, p. 39) is presumptive evidence 
that at l eas t part of this formation is equivalent to the upper Onondaga and 
Columbus and the r e for e also to the upp e r Detroit River. Study of the upp e r 
Abitibi River corals (Cranswick and Fritz, 1958) confirms thi s conclusion. 
In addition, the presence of the s tromatoporoid Syringostroma aurora Parks 
from t he Hudson Bay Lowlands and the De troit Rive r Gr oup (Ga lloway and Ehl ers , 
1960, pp. 92, 93) s upports these correlations . 

More r e cently Sanford, Norri s , and Bos to ck (1 968 , pp. 26 - 33 , Fig . 2) 
r evi sed the s tratigraphic nomenclature of the Devonian rocks in the Huds on 
Bay Lowlands . The r esult of thei r work was to e liminate the Abit i b i River 
Fo rmation as a formal rock unit and s ubstitute for it t he Stooping River, 
Kwa t aboahegan, Moose River , and Murray I s land Formations (in ascending order). 
These author s a l so suggested that t he Kwataboahegan was corre l at ive wi th the 
Amherstburg and the Moose River with the Lucas but presented no faunal evidence 
to s upport the ir correlations . 

8 . Furthermore, on the basis of the correlations described above it 
may also be conclude d that at the time of depo sition of t he r o cks of the 
Detroit River Group the eas t e rn No rth American craton from the Hudson Bay 
Lowlands on t he north to the Falls of the Ohio on the south, and f r om t he 
Appalachian Mountains on the east to s outhwes tern Illinois on t he west was an 
unusually ex t ensive are a of predominant carbonate deposition. The Detroit 
River dolomites , limes tones, and evaporite s accumulated in t he Michigan Basin 
which at this time was probably a r egion of r es tricted circulation r esulting 
in sharper and more diverse ecological gradient s than exis t ed in the surrounding 
pl a t form r egi ons . The effec t of t hese ecological fa c tors was to produce a 
h~ghly endemi c fauna within the bas in having only a few s pecies , of presumed 
wide ecol ogical tolerance limits , in common with contemporaneous platform 
communities . Pe riodi cally wi thin the basin, circulation became so restricted 
that ex t ens i ve areas became "salt pans" (se e Landes, 1951; Briggs, 1959; 
Haney and Briggs , 1964) with extremely r es tricted fauna s whe r e a s near the 
basin rim numerous small reefs developed from time to t i me with r emarkably 
abundant and dive r se faunas (Fage rstrom, 196la). 
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Clasti c deposition, a t this time , was minimal and consisted of rela
tively lo cal sandstone s tringe r s (e .g. Filer Sandstone of Landes, 1951) in 
the Michigan Basin. However, jus t prior to or perhaps even coincident with 
the deposition of early Detroit River and e quivalent st rata, elasti c sediments 
accumulated near t he axes of the Findlay (Syl vania Sandstone) and Kankakee 
Arches (Pendleton Sandstone ), in the Allegheny Basin (S chohar ie Formation) , 
and in southweste rn Illinoi s (Dutch Cr eek Sandstone) . Similarly, just prior 
t o t he cessa tion of the deposition of Detroit River and correlative beds, 
sands accumulated near the axi s of t he Findlay (or Algonq uin) Arch ( "Columbus " 
Limestone of Ehle r s and Stumm, 1951) and also very local oolites in the upper 
Detroit River near Goderich , Ontario; these elastic materials are probably 
indicative of very shallow wat e r environment s preceding the development of the 
Detroit River (= Columbus) - Delaware unconformity . 

Intercontinental Correlation 

The Detroit River Group cannot be corre l ated with a high degree of 
precision by direct faunal means beyond the limits of the Appalachian Faunal 
Province. The r e are two major reasons for thi s difficulty: (1) the known 
Detroit Rive r fauna consists enti r e l y of species r estricted to this province, 
and (2) t he genera common to both the Detroit Rive r and non-Appalachian 
Province ro cks are nearly al l l ong-ranging forms of relatively limited bi o
s tratigraphic significance . Nevertheless , there are several indirect faunal 
methods by which the r elative age of the Detroit River may be determined; the 
chief emphasis in this r egard will concern correlations with the standa rd 
section for the Devonian System in weste rn Europe, especially the Rheinish 
Schiefergebirge . 

Boucot and Johnson (1968) have discussed the evolution and biostrati
graphic signifi cance of the Early Devonian acrospiriferid brachiopods in 
easte rn No rth Ameri ca and c oncluded tha t the Schoharie and Bois Blan c Fo r mations 
are of Early Ems ian age. Unfortunately, the pos t-Earl y Emsian evolution of 
these b r achiopods is rather uncer tain s o tha t the importance of Acrospififer(?) 
macrothyris in the De troit River and equivalent rocks for cor r elation with the 
Rheinish Province has not been determined . In fact, no well-documented Upper 
Emsi an faunas have been r ecognize d in th e entire Appal achian Province . Thus, 
on the eviden ce of the s tage of evolution of the acrosperifirids the only firm 
conclusion that can be reached as yet is t hat the base of the Detroit River {s 
post-Early Ems ian in age. 

Oliver (1956a) and Sweet and Mill e r (1956, pp. 811-813) have r eviewed 
the reported occurrences of late Early Devonian and early Middle Devonian 
ammonoid cephalopods in North America and House (1962) has reinvestigated their 
value for correlation with the standard Devonian s uccession in Europ e . Ammonoids 
are unknown from the Detroit River Gro up but have been described from the Nedrow 
Member of the Onondaga Limes tone (Oliver , 1956) and Zone D of the Columbus 
Limes tone (Sweet and Miller , 1956) and House (196 2 , p. 253) con cluded that al l 
these specimens a r e of Eifelian age (Anarcestes Zone). 

In their recent s tudy of the Schoharie, Bois Blanc, and Onondaga 
conodonts , Klapper and Ziegler (1967) have confirmed the Eifelian age of the 
Nedrow, Moor ehouse , and Seneca Membe r s but were unable to r each a positive 
conclus ion r egarding the age of t he Schoharie , Bois Blanc , and Edgeclif f . 

Although the brachiopod genus Paraspirifer is unknown f rom the Detroit 
River Group, speci mens of P. acwninatus are moderately abundant and character
istic of the upper Onondaga, upper Columbus , upper Jeffersonville, and middle 
Grand Tower Limes tones (see Fig . 13) and are the oldest representatives of 
the genus in North Ame rica. Cooper, et al. (1942 , p . 1775) have discussed 
the biostratigraphic significance of this genus and concluded that "the 
Onondaga appears to correlate wi th the Upper Coblenzian (Emsian) rather than 
with the Eifelian as hithe rto claimed," (my italics) . However, species 
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of Paraspirifer are widely di s tributed in Europe and North Af rica in both the 
Upper Emsian and Lower Eifelian (Drot, 1964 , pp. 56, 57) . Thus, the presence 
of Eifelian ammonoids and conodonts in rocks containing P. acwninatus 
indicates rathe r conclusively that thi s genus did not reach Nor th America 
until after its Emsian appearance in the Old World. 

It has been amply demonstrate d in the preceding section that the 
upper Detroit River, Onondaga, Columbus, and J e ffer sonville are corre lative . 
Therefore, the age of the uppe r Detroit River is Eifelian. The only r emaining 
problem concerns the age of the Lower Detroit River . Ar e t hese r ocks upper 
Emsian or lowe r Eifelian? Again, there is no direc t fauna! s olution to this 
problem . 

Eviden ce for corre lation of the Amherstburg Dolomite and the Edgecliff 
Member of the Onondaga have als o been discussed in the previous section . 
Oliver (1960, p. B174) has described the stratigraphic distribution of rugose 
corals in the Bo i s Blanc and Onondaga and concluded , " t ha t the nearest fauna! 
affinities of t he corals and cephalopods from the Onondaga ... and its correla
tives a r e wi th the Couvinian (early Middle Devonian) of Europe ." On this basis 
the Amhe rstb ur g appear s to be Eifelian. 

Grant (1965, pp. 1 , 29, 37) has noted that the genus Atriboniwn was 
the earlies t r ep r esentative of the Supe rfamily Stenoscismatacea . However, 
his age of earlies t Middle Devonian for t he base of s upe rfamily and genus 
range zones merits some further di s cussion . In Eurasia Atriboniwn transuralica 
(Tschernys chev) occurs in Eife lian and Coblenzian (la t e Ear l y Devonian) rocks 
(Khodalevitch , 1951, p . 60); in North America A. halli in the lowe r De troit 
Rive r seems to be the earlies t r e presentative . Therefor e , if t he genus 
appeared simultaneous l y in t hese t wo continents the age of the lower De troit 
River is Coblen zian or Upp e r Emsi an. Alternative l y , Atriboniwn arose in 
Eurasia during the late Early Devonian and did not arrive in North Ame rica 
until early Middle Devonian. 

The fir s t r ep r esentatives of t he genus Spinulicosta in North America 
also occur in lowe r Detroit Rive r rocks , e .g. S . navicella in the t ype Formosa 
Reef Limestone , whereas the earliest occurren ce of t he genus in Asia is 
Give tian (late Mi ddle Devonian) accor di ng to Nalivkin (193 7) . Thus, the base 
of t he Spinuli costa biozone in Nor th America is considerably olde r than in 
Asia and cannot be used in correla tion. 

In summary , the precise location of the Early Devonian (Emsian) -
Middl e Devonian (Eifelian) boundary in the Mi chi gan Basin and the adjacent 
platform i s uncertain . It occurs s omewhe r e above the Bois Blanc and correla
tive rocks (see Bo ucot and Johnson, 1968) and below the Nedrow Memb e r of the 
Onondaga and its equival ents . Oliver (1960, p . B174) has placed it a t the 
base of the Edgecliff Member but fai l s to give we ll-documente d eviden ce to 
s upport his conclusion. If Oliver is correct, t he boundary in the Michigan 
Basin i s near the base of the Amher s tburg Dolomite (or Syl vania Sandstone 
where this formation is present) 
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Introduction 

The following lis t of locality descriptions includes only those 
exposures of s trata of the Detroit River Group from which the fossil brachio
pods described in the present report were collec ted. They are arranged by 
major outcrop areas from northwestern Ohio to southeas tern Michigan, and then 
eastward into the peninsula of southwestern Ontario; the li s t contains no 
localities in northern Michigan or central Ohio. The assignmen t of arabic 
letters to the localities in Ohio and Michigan i s arbitrary for t he purposes 
of the present report; localities in Ontario have been assigned numerical des
ignations by the Geological Survey of Canada and are on file in Ottawa. 

I. Locali ties in northwes tern Ohio 

A. East and west quarries of the Fr ance Stone Company in the vicinity 
of Silica (about 2.S miles southwest of Sylvania) , Lucas Co . , Ohio . Both 
quarries are large and t he composite s tratigraphic successi on has been care
fully described by Ehlers, Stumm, and Kesling (19Sl, pp . 4- 7) . 

This is the general area of the type sect i on of the Luca s Dolomite as 
defined by Pros ser (1903, pp. S40-S41); this is probably the "Silica quarry" 
referred to by Gr abau and Sherzer (1910, p . S3). 

B. "Webs ter quarr y ... wes t of Sylvani a , Ohio" (Grabau and Sherzer, 
1910, p. S3 ). The wri ter inquired about the location of thi s quarry f rom 
O. D. Hawkey , qua rry foreman of the France Stone Co. at Silica, Ohio and learned 
that Mr . Hawkey had never heard of the quarry since his arrival in the Sylvania 
area in 1926 . However, he observed that there was a s mall quarry ope rated 
prior t o 1926 located just eas t of Centennial Road and south of the present 
s t one crusher . This may have been either the Webster quarry of Sherzer and 
Grabau or perhaps their "Silica quarry" . The stratigraphy section at the 
Webster quarry is unknown. 

II . Localities in southeastern Michigan 

C. Morris Cummins quarry (= Little Sink quarry of Sherzer, 1900 , 
pp . 88 , 89) , SE~ , sec . 2, T.8S., R.6 E., Monroe Co. , Mich . This i s Locality 20 
of LaRocque (19SO, p. 341). The st ratigraphic section has been descr ibed by 
Sher zer (1900, pp. 88, 89) . 

The quarry has been abandoned for many years and therefore i s of very 
little geologi cal s igni ficance at present. 

D. Woolmi th quarry, S E~ , sec . 29, T.SS., R.8E ., Monroe Co., Mi ch. 
This i s Locali t y 23 of LaRocque (19SO, p. 342). The s trat igraphic section 
has been described by Sherzer (1900, pp. 78-82) . 

The quarry was abandoned for many years and then r eopened in 19S8 by 
the Maumee Stone Co . Unfortunat e l y , the writer has been unable t o obtain per
mission to e nte r the quarry . 

E. Gibraltar quarry , south-central part, sec . 3S, T. 4S, R.lO E, Wayne 
Co ., Mich . This is Locali ty 22 of LaRocque (19SO, p . 342) . The s tratigraphic 
section was described by Grabau and Sherzer (1910 , pp. 49, Sl, S2) . 

This quarry has been abandoned for over SO years and is filled with 
water. Locally it is known as Gibraltar Lake , and on U. S. Geol . Surv. maps 
it i s designated as "Quarry Lake " . 

F . Patrick quarry in the s outheas t co rner of Grosse Ile , within the 
property of the Grosse Ile Naval Air Station, Wayne Co ., Mich . Thi s i s 
Locality 26 of LaRocque (19SO , p. 342). The s tratigr aphi c section was descr ibed 
by Sherzer and Gr abau (1909, p . S43) and Grabau and Sherzer (1910 , pp . SO, Sl) . 
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This quarry has been abandoned for over 60 years and is filled with 
water . It is designated as "Quarry Lake " on U. S. Geol. Surv. maps . 

G. Solvay Process Co . quar r y (= Sibley quar ry of Grabau and Sherzer, 
1910, p. 46), w!, sec . 7, T . 4S. , R. l l E. , Wayne Co., Mich. The stratigraphic 
section was carefully descri bed by Ehlers, Stumm, and Kesling (1951, pp. 14- 17). 

This extensive quarry has been abandoned for many years and is now 
owned by the Detroit Edison Co . 

Streets, 
p. 81). 
opposite 
follows : 

H. Oakwood salt shaft, International Salt Co . , Fort and Sanders 
Detroit , Michigan . This is Local i ty A of Galloway and Ehlers (1960, 
The st r atigr aphic succession was described by Sherzer (1913, Fig . 21, 
p . 278) but the par t above the Sylvania Sands t one is here revised as 

Rock-stratigraphic unit 

Drift 

Dundee Limestone (the Anderdon Limestone 
may be present at base) 

Lucas Dolomite 

Amherstburg Dolomite (the upper 38 feet 
is the "coral bed " of Grabau and 
Sherzer, 1910) 

Thickness 
(ft . ) 

83 

63 

189 

85 

Depth to 
base (ft . ) 

83 

146 

335 

420 

This is the firs t of two shafts sunk at this location; excavation of 
the first shaft began in 1904 and ended in 1909 (Sherzer , 1913, pp . 279 - 280) . 
Apparently W. H. Sherzer was the only geologist that examined the walls of the 
shaft. 

III . Locality in both southeastern Michigan and southwestern Ontario. 

I . Livingstone Channel in the bed of the Detroi t River about 1 mile 
west of Amherstburg, Ontario between Bois Blanc Island and the southern end 
of Grosse Ile. (See also discussion of Locality J) . 

The purpose for excavation of the Livingstone Channel was to provide 
a passage for deep - draf t down-bound vessels through this approximately 12- mile
long segment of the Detroit River . Work began originally in 1908 and the chan
nel was dry until about 1912 during which time it was excavated to an average 
depth of about 20 feet and a width of about 350- 400 feet . It was again deep 
ened "in the dry" between 1932 to 1935 and has subsequently been dredged "in 
the wet" several times . Geological in t erest in the channel has been centred 
on the northern end at the cut just east of Stony Island. At this locality a 
small anticline striking approximately NW-SE (G .M. Ehlers , pers . comm.) was 
exposed ; the dip of the beds on the southwest limb is approximately 100 feet 
per mile (Stauffer, 1915 , p . 281) . 

The stratigraphic succession exposed during excavation of the Stony 
Island cut was described by Nattress (1912, pp . 283-286), Stauffer (1915, 
pp . 280-285), and LaRocque (1950, p. 335). Toward the northern end of the cut 
strata correlative with the type Amherstburg Dolomite as defined by Sherzer 
and Grabau (1909, pp. 542, 543) were exposed. The rocks in the remaining part 
of the Stony Island cut, although lithologicall y and faunally distinct from 
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the type Amherstburg, were regarded as Amherstburg by early geologists visiting 
the channel . Thus, all the fossils descri bed by Grabau and Sherzer (1910) 
from the channel were indicated as present in the Amherstburg Dolomite . 

The fossils from the southern part of the Stony Island cut consist 
almost entirely of very unusual and endemic gas tropods and ProssereZZa Zucasi ; 
all these forms are typical of ro cks regarded as Lucas at both the Patrick 
(Locality F) and Gibraltar (Locality E) quarries and in the middle Lucas at 
the type locality southwest of Sylvania, Ohio (Locality A) . Thus , it seems 
quite clear t hat these rocks s hould be regarded as Lucas . However, the prob
l em of precisely placing the Amherstburg-Lucas contact cannot be solved on 
the basis of published data . 

Although several geologists examined the rocks of the Stony Island 
cut, apparently the only measured section was made by Rev. Thomas Natt r ess of 
the Amherstburg (Nattress, 1912, pp. 284, 285 ; Stauffer, 1915, pp . 281, 282) . 
The fauna! succession in the cut may be summari zed as follows: 

(top of section) 

"Zone of smaller gastropods"; also contains ProssereZZa, CZadopora bifurcata, 
"CZathrodictyon os tio Zatum", "Orthoceras ", and some larger gastropods. 

Zone characterized by Panenka canadensis ; also contains rare "Orthoceras ", 
larger gastropods , and ProssereZZa sp. 

"The Coral Zone"; contains branching, spreading , and cup-corals , Conocardium, 
"SchucherteZZa", "Cyrtoceras ", "Dawsonoceras", and "Loxonema". 

This sequence of fauna! assemblages cannot be reconciled with the lithologic 
succession in the cut, e . g . unit 7 of Stauffer (1915, p. 281) includes both 
small gastropods and Panenka canadensis. Furthermore , Lane, Prosser, Sherzer, 
and Grabau (1909, pp . 555 , 556) noted that P. canadensis was characteri stic 
of the Amher s tburg but this species is also present in the Lucas at the 
Gibral t ar quarry (LaRocque, 1950). Nattress (1912, p. 284) indicated that the 
coral zone includes only four strata . If these are units 1-4 of Stauffer (1915, 
p . 282) the total thickness is about 16 feet 7 inches . In the opinion of the 
present author these beds are approximately equivalent to the type Amherstburg . 
However , G. M. Ehlers has visited the channel both in the early 1900s and in 
the 1930s when it was dry and remembers the coral-bearing beds as totalling 
only about ten feet (pers. comm . ). This discrepancy in thickness cannot be 
resolved until the channel is again exposed for geological investigations . 

In summary , the stratigraphic succession in t he Livingstone Channel 
just east of Stony Island consists of about 100 feet (Stauff~r, 1915, 
pp . 281, 282) of br own dolomite of whi ch the lower 10- 17 feet contain an abun
dant coral and mixed brachiopod fauna! assemblage correlative with the type 
Amhers t burg ; the upper 85- 90 feet contain a fauna dominated by gastropods and 
ProssereZZa Zucasi correlative with the middle part of the type Lucas near 
Sylvania, Ohio (Locality A) . 

I V. Localities in southwestern Ontario 

J. Amhers tburg Channel in the Detroit River, immediately wes t of 
Amherstburg, Ontario and east of Bois Blanc I sland and the Livingstone Channel 
(Locality I) . In earlier r eports this has been called the "eastern channel " 
(e.g . Sherzer and Grabau, 1909, p . 543) or the "Canadian channel" (e . g . Grabau 
and Sherzer, 1910, p. 48) and fossils from this locality wer e commonly des
cribed by Grabau and Sherzer (1910) as occurring "in the bed of the Detroit 
River , opposite Amherstburg , Ontario " . This is the same as Locality 21 of 
LaRocque (1950, p . 341) . (See also discussion of Locality I.) 

Deepening of this channel to provide passage for up-bound, deep-draft 
vessels was begun at least as early as 1901 (Nattress, 1902, p . 127) . Work 
in this channel has always been done in the wet" and the loose blocks have 
been piled on the breakwater marking the western shore of the channel; 
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therefore, the stratigraphic succession in the bed of the river at this local
ity has never been exposed . Nonetheless, these dredged blocks originally con
stituted the "type section" of the Amherstburg Dolomite (Sherzer and Grabau, 
1909, pp. 542 , 543) . In addition, a great many of the fossils described by 
Grabau and Sherzer (1910, pp. 48, 49) were collected by Rev . Thomas Nattress 
from these blocks (Sherzer and Grabau, 1909, p. 543). 

The fauna obtained from these dredged rocks includes a wide variety 
of species, including several gastropods characteristic of the Lucas Dolomite ; 
however, Grabau and Sherzer (1910) regarded the entire fauna as Amherstburg. 
The ~ailure of these geologists to recognize the presence of two strikingly 
different l i thological and faunal units in both the Amherstburg and Livingstone 
(Locality I) Channels has been the source of considerab le subsequent biostrati
graphic contusion . The policy adopted in the present report is to include 
all coelenterate-bearing rocks from either the Amherstburg Channel or the 
Livingstone Channel as derived from the Amher stburg Dolomite, and all gastropod
bearing rocks as Lucas . The stratigraphic occurrence of all other fossils is 
uncertain; they could have come from either of these forma tions or perhaps some 
species occur in both formations . 

K. Brunner, Mond Canada , Ltd. quarry located about l~ miles north
east of Amherstb urg, Anderdon Tp ., Essex Co ., Ontario . This is the same 
locality as the "Anderdon quarry" of Sherzer and Grabau (1909, p. 542) and of 
Grabau and Sherzer (1910). This is a very large, active quarry and the strati
graphic section has been carefully described by Ehl ers, Stumm, and Kesling 
(1951, pp . 11-13); it is also the type section of the Anderdon Limestone. 

During the early 1900s, about 30 feet of the Anderdon were exposed 
in this quarry (Sherzer and Grabau, 1909, p. 542) . Apparently, near the base 
of the formation a relatively small reef was exposed that yielded al l of the 
fossils described by Grabau and Sherzer (1910, pp. 43, 44). Later quarrying 
operations have deepened and extended the quar r y; as a result, this reef has 
been removed and a rather different sequence of uniformly bedded fine-grained 
limestones is presently exposed . These rocks contain an abundant stromato
poroid, cor al, and gastropod fauna . (See also Hewitt, 1960, pp. 164-167). 

NOTE: Localities A- K constitute the type area for the rocks of the Detroit 
River Group and all of the fossil brachiopods described by Grabau and Sherzer 
(1910) were collected from these locations. 

The following localities, all in southwestern Ontario, were established 
by various officer s of the Geo logical Survey of Canada and are arranged in 
numerical order. 

4368 

4383 

Livingstone Channel dry cut. The precise location within the channel 
from which these specimens were collected is uncertain but they probab ly 
came from the general vicinity of Stony Island; therefore, this local
ity is approximately synonymous with Locality I. 

Southern end of Livingstone Channel. This locality is approximately 
synonymous with Locality I. 

4517 Rock dump from dry cu t; Detroit River at old railway crossing . This 
locality is approximately synonymous with Locality I. 

4518 

4521 

East side, Brunner, Mond Canada, Ltd. quarry. This locality is par
tially synonymous with Locality K. 

North 200 yards of rock dump from cut in Detroit River. This locality 
is approximately synonymous with Locality I. 

11294 About 1,000 fee t north of the bridge crossing _ the Teeswater River, one
third mile west of the village of Cheps tow, Greenock Tp., Bruce Co., 
Ont. This segment of the river has been deepened by dredging and the 
rock piled mainly along the east bank. Consequently, the geologic 



13357 

13362 

13491 

13493 

15002 

15110 

15111 

15112 

15113 

15114 

15126 

20879 

20880 

22984 

23536 

23541 

23551 

23563 
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occurrence of fossil specimens from this locality is uncertain but the 
collections include material from both the cherty Bois Blanc Limestone 
and the Detroit Rive r Group . (See Caley, 1943, p. 48 . ) 

Small, abandoned, partially water-filled quarry on an unnamed tributary 
of the Penetangore River approximately 2 miles east of Kincardine; 
Lots 11 and 12, Con. IS, Kincardine Tp., Bruce Co., Ont. 

Two concessions east of Kincardine , Ont. 

Just below fall s on Teeswater River ; Lot 4 , Con. III, and Lot 4, Con. 
IV, Culross Tp., Bruce Co., Ont. This locality is approximately syn
onymous with locality (3) of Fagerstrom (196lb, p. 347). 

In creek valley one-half mile east on Kinloss - Huron Township line 
and one-fourth mile north of south boundary of Walkerton sheet, Bruce 
Co., Ont. 

Road cut in s ide of hill (in drift) on east of bridge over Teeswater 
River, one concession north of Chepstow, Greenock Tp., Bruce Co . , Ont. 

Old quarry, north side of Trout Creek , 2 1/4 miles eas t of St . Marys , 
Downie Tp . , Perth Co . , Ont. (See Goudge, 1938, p . 274.) 

Outcrops in low ledges along shor e of Lake Huron at McRae Point; Con. 
A, Kincardine Tp., Bruce Co., Ont. 

On Teeswater River below Teeswater Falls; Lot 4, Con. III, and Lot 4, 
Con. I V, Culross Tp., Bruce Co ., Ont. This locality is approximately 
synonymous with locality (3) of Fagerstrom (196lb, p. 347). 

Abandoned quarry southwest of Beachville, Oxford Co., Ont. 

Large, active quarry of the Chemical Lime Ltd . , approximately 1 1/2 miles 
northeast of Ingersoll, North Oxford Tp., Oxford Co. , Ont. The s trati
graphic sect i on at this locality has been described briefly by Ehlers 
and Stumm (1951, p. 1881) and by Hewitt (1960, pp. 155-157). 

In field, 4 1/2 miles west of Teeswater, Bruce Co., Ont . 

Along the north face of Brunner , Mand Canada, Ltd. quarry about 1 1/4 
miles northeast of Amherstburg, Essex Co., Ont. This locality is 
partially synonymous with Locality K. 

Northwest corner of Brunner, Mond Canada, Ltd. quarry about 1 1/14 miles 
northeast of Amherstburg, Essex Co ., Ont. This locality is partially 
synonymous with Locality K. 

Northwest corner of large, active quarry of the Chemical Lime Ltd., 
approximately 1 1/2 miles northeast of Ingersoll, North Oxford Tp., 
Oxford Co., Ont . This locality is partially synonymous with GSC 
Locality 15114. 

Northeast corner of large active quarry of the North American Cyanamid 
Ltd. approximately 2 miles southwest of Beachville, North Oxford Tp., 
Oxford Co., Ont. This locality is partially synonymous with Locality 
11 of Caley (1941, p. 52) who briefly described the stratigraphic sec
tion. (See also Hewitt, 1960, pp. 152-154.) 

Several small outcrops along west bank of the Maitland River, approx
imately 1 1/2 miles northeast of Wingham ; Lot 20, Con. VIII, Turnberry 
Tp . , Huron Co . , Ont. 

North of Teeswater River; Lot A, Con. III, Culross Tp., Bruce Co ., Ont. 

Approximately 150 feet below falls on Teeswater River . This locality 
is approximately synonymous with GSC Locality 13491. 



23564 

23566 

23588 

23616 

23635 

23640 

23641 

23651 

23654 

76000 

76001 

West end , large, 
approximately l ! 
Oxford Co ., Ont . 
Locality 15114. 
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active quarry of the Chemical Lime Ltd., quarry 
miles northeast of Ingersoll, North Oxford Tp., 

This locality is partially synonymous with GSC 

Northwest corner of large, active quarry of the North American Cyanamid , 
Ltd., approximately 2 miles southwest of Beachville, North Oxford Tp., 
Oxford Co ., Ont. This locality is partially synonymous with GSC 
Locality 23536. 

East end of outcrop on south bank of Maitland River, east edge of 
Goderich, Goderich Tp., Huron Co ., Ont . This is approximately syn
onymous with Locality 5 of Stumm, Ke llum, and Wright (1956, p. 16) who 
briefly described the stratigraphic section. 

East end of large, active quarry of the North American Cyanamid, Ltd., 
approximately 2 miles southwest of Beachville, North Oxford Tp., Oxford 
Co., Ont . This locality is partially synonymous with GSC Locality 
23536. 

North end of road cut, approximately 2 1/2 miles north of Formosa, Ont . 
(See Locality 6 of Fagerstrom, 196la, p . 4 . ) 

East end of a series of small outcrops in the bed of the Penetangore 
River, approximately 2! miles southeast of Kincardine; Lots 9 and 10, 
Con. III, Kincardine Tp., Bruce Co., Ont . 

Middle part of outcrops described above in GSC Locality 23640. 

Old , abandoned quarry of the Standard White Lime Co., in St. Marys; 
Lot 16, Con . XVIII, Blanshard Tp ., Perth Co., Ont. This locality is 
synonymous with Locality III of Caley (1943, p. 38). The stratigraphic 
section was briefly described by Goudge (1938, p. 274). 

Outcrop on west bank of Teeswater River, approximately 500 feet below 
the falls; Lot 4, Con . III, and Lot 4, Con. IV, Culross Tp., Bruce Co . , 
Ont. This locality is approximately synonymous with GSC Locality 13491 . 

Large, active quarry of Amherst Quarries Ltd. on Pike Road, approx
imately 1 1/2 miles southeast of Amherstburg ; Lot 22, Con. III, Malden 
Tp., Essex Co., Ont. The stratigraphic section on the south wall of 
the quarry consists of approximately 35 feet of Lucas Dolomite overlain 
by 4 feet of the Anderdon Limes tone. (See also Goudge, 1938, p . 219 
and Hewitt, 1960, p. 168.) 

Large, active quarry of Canada Cement Co., Ltd., approximately 3! miles 
south of the village of Embro; Lots 2 and 3, Con. III, West Zorra Tp., 
Oxford Co., Ont. The entire stratigraphic section consists of the 
Detroit River Group (undifferentiated) and has been briefly described 
by Hewitt (1960, pp. 159, 160). 
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RECOGNIZED BY GRABAU 
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APPENDIX II 

SPECIES OF PROSSEHELLA RECOGNIZED BY GRABAU 

Grabau (in Grabau and Sherzer, 1910) originally subdivided the genus 
Prosserella into five species, two of which were further subdivided into what 
Grabau called "mutations" thus giving a total of seven named taxa of 
Prosserella . The International Code of Zoological Nomenclature (Stoll, et al ., 
1961) makes no provision for the validity of such mutation names but authors 
subsequent to Grabau ' s original designations have treated his mutation names 
as subspecies; this practice will be followed in the present report. Grabau ' s 
original seven species and subspecies of Prosserella were based upon twenty
six type specimens plus an undetermined number of additional specimens examined 
by Grabau and included in his locality descriptions but not illustrated. All 
of the original types are deposited in the Museum of Paleontology, University 
of Michigan (UMMP) except for the only type spec imen of P. subtransversa alta 
and a specimen of P. planisinosus from t he Cobleskill Limestone of New York; 
both these specimens have apparently been lost. 

The nature of the preservation of Grabau ' s types has created some 
problems in recognizing his taxa. Twelve of the specimens are internal molds 
(steinkerns) of the pedicle valve, one specimen is the exterior of a pedicle 
valve, three specimens are internal molds of the brachial valve, five specimens 
are exteriors of brachial valves, three specimens are internal molds of both 
valves joined, and one specimen is an exterior of both valves joined. The 
imp ortant points to be noted regarding the preservation of these specimens 
are: (1) the large number of pedicle steinkerns, (2) the small number of 
exteriors of either valve or of both valves joined, and (3) the small number 
of pedicle exteriors . The remarkably high proportion of separated pedicle 
valves is typical of most occurrences of Prosserella . Apparently the valves 
were not securely joined by well developed articulatory structures and so were 
easily separated after death by currents and scavengers . The reason for 
the scarcity of brachial valves is uncertain but may be partly due to the 
absence of internal supporting structures comparable to the well developed 
dental plates of the pedicle valve. Thus, the brachial valves may have been 
destroyed by crushing during compaction of the matrix whereas the a ssociated 
pedicle valves resisted crushing . 

Grabau described his species without due regard for differences in the 
mode of preservation of the specimens he considered conspecific . Thus , the 
types for several of his taxa consist entirely of isolated valves, both inte
riors and exteriors , collected from a variety of geographic and s tratigraphic 
locations. Examination of several hundred specimens from many more localities 
than were available to Grabau, indicates that the morphologic variation in the 
species of Prosserella is far greater than he assumed . Therefore, the ability 
to predict which isolated valves are conspecific is severely limited and con
s iderable doubt is cas t on the validity of most of Grabau's taxa of Prosserella . 

In the following discussion of the species and s ubspecies of 
Prosserella recognized by Grabau (in Grabau and Sherzer , 1910), the writer has 
sought to clarify the difficulties he encountered in attempting to establish 
the distinguishing features of each . Because of the drastic revision of each 
of Grabau's taxa in the present report, it was also necessary to compile the 
collection data for each of Grabau's type specimens (see Appendix I) and to 
revise the stratigraphic occurrence to agree with the arrangement described 
in the section entitled "Stratigraphy". Nearly all of the type specimens des
ignated by Grabau are illustrated in the plates accompanying the present report. 

The following information is presented for the benefit of future tax
onomists in separating Grabau's conception of each taxon from the much simpli
fied classification of Prosserella used by the writer. 
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I. Prosserella modestoides Grabau, 1910, pp . 139-141. 
Grabau's type specimens: holotype (designated by Grabau) UMMP 14056, 

exterior of pedicle valve, Amherstburg Dolomite, Lo cality H, illustrated by 
Grabau, 1910, Pl . 16, figs. 22, 23; paratype UMMP 14037, exterior of brachial 
valve, Amherstburg Dolomite, Locality H, illustrated by Grabau , 1910, Pl. 16, 
fig . 20; paratype UMMP 14061, interior of pedicle valve, Amherstburg or Lucas 
Dolomite, Locality I, illustrated by Grabau, 1910, Pl. 21, figs . 28-30. Grabau 
also reported this species from the Amherstburg Dolomite, Locality F, but none 
of these specimens can now be recognized with certainty . 

The chief difficulty in understanding this species is that each type 
specimen is an isolated valve and there is no assurance that the descriptions 
of the separate valves apply to the same species . Paratype UMMP 14061 is 
costate; the others are smooth . 

Poor development of the fold and sulcus is characteristic of all three 
specimens, a feature noted by Grabau . 

II. Prosserella modestoides depressus Grabau, 1910, pp . 141, 142 . 
Grabau ' s type specimens: syntype UMMP 14068, interior of pedicle 

valve, illustrated by Grabau , 1910, Pl . 21, fig. 33; syntype UMMP 14065, inter
nal mold of both valves joined, illustrated by Grabau , 1910, Pl . 21 , figs . 24, 
25; syntype UMMP 23853, interior of pedicle valve, illustrated by Grabau , 1910, 
Pl. 21, fig. 26; syntype UMMP 23854, interior of pedicle valve, illustrated 
by Grabau, 1910, Pl. 21, figs . 31, 32. All type specimens are from either the 
Amherstburg or Lucas Dolomite, Locality I. 

The fold is very well developed and the s ulcus nearly imperceptible 
on UMMP 14065; the other three types have a shallow , but rather well-defined 
sulcus . Low, rounded costae are present on UMMP 14068 and 23853 whereas UMMP 
14065 and 23854 are smooth . None of the features described by Grabau is 
restric ted to or especially well developed in Grabau's type specimens but 
instead fall within the normal range of variation of all specimens from the 
t ype region of the Detroit River Group . 

III . Prosserella lucasi Grabau, 1910, pp. 142, 143. 
Grabau's type spec imens: syn t ype UMMP 14005, interior of pedicle 

valve, Lucas Dolomite, Locality H, illustrated by Grabau , 1910, Pl . 16, fig . 21; 
syntype UMMP 14006, interior of pedicle valve, Lucas Dolomite, Locality B, 
illustrated by Grabau , 1910, Pl . 19, fig. 2; syntype UMMP 14007, mold of exte
rior of brachial valve, Lucas Dolomite , Locality B, illustrated by Grabau , 
1910, Pl . 19, fig . 3; syn t ype UMMP 14008, interior of pedicle valve, Lucas 
Dolomite, Locality F , illustrated by Grabau, 1910, Pl. 21, fig . 23 . Grab au 
also reported this species from the Lucas at Locality D and from the Anderdon 
Limestone at Locality K but none of these specimens can be recognized. 

The problem in understanding this species is whether the isolated 
brachial valve is conspecif ic with the three isolated pedicle valves . Further
more, each of the pedicle valves i s from a different locality. All of the 
specimens are smooth except for UMMP 14007 which has low, rounded costae. 

IV . Prosserella subtransversa Grabau, 1910, pp. 143-145. 
Grabau' s type specimens : syntype UMMP 13077, a mold of the exterior 

of the brachial valve and the posterolateral portion of the attached pedicle 
valve, Lucas Dolomite, Locality F , illustrated by Grabau , 1910, Pl. 19, fig . l; 
syntype UMMP 13111, an unidentifiable plaster cast of the interior of a brachial 
valve (the or i ginal specimen has apparently been lost), Amherstb ur g or Lucas 
Dolomite, Locality I or J, illustrated by Grabau , 1910, Pl . 18, fig . 9; syntype 
UMMP 13113, an unidentifiable plaster cast of exterior umbonal regions of both 
valves (the original specimen has apparently been lost), Amherstburg Dolomite, 
Locality I or J, illustrated by Grabau , 1910, Pl . 19, fig . 13; syntype UMMP 
14010A, interior o f brachial valve, Lucas Dolomite, Locality E, illus trated by 
Grabau, 1910, Pl . 21, fig. 27 , Pl . 19, fig. 12; syntype UMMP 14013A, mold of 
exterior of brachial valve and umbo of attached pedicle valve, Lucas Dolomite, 
Locality E, illustrated by Grabau, 1910, Pl. 18, fig. 7; syntype UMMP 14070, 
interior of pedicle valve, Amherstburg Dolomite, Locality D, illustrated by 
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Grabau, 1910, Pl . 19, fig . 4; syntype UMMP 14071, inte rnal mold of bo t h valves 
j oined, Amhers tburg Dolomite , Locality D, illustrated by Gr abau, 1910, Pl. 19 , 
fi gs . 7, 8; syntype UMMP 1407 2 , inte rnal mold of both va lves joined, Amhe r s tburg 
Dolomite, Locality D, illus tra ted by Grabau, 1910, Pl . 19, figs . 5, 6. Grab au 
al s o r e ported this species from the Lucas at Locality H and f r om the s ame for
mation at Silica, Ohio (probably Locality B) but none of these s pe cimens can 
be recognized with certainty . 

The chief characteris tic of this specie s i s the greate r than normal 
width, e specially for the brachial valve . All the othe r characters are e x treme
ly variable, i.e. the valves may be smooth or cos tate and the fold and s ul cus 
may be well developed or absent. 

V. Prosserella subtransversa alta Grabau, 1910, pp. 145-147. 
Grabau's t ype s pecimen: t he holotype (des i gna t ed by Grabau) wa s illus 

trated by Grabau, 1910, Pl . 18, fig . 10 but has apparently been los t. 
Grabau (1910, p . 146) al s o mentioned s ome additional forms of 

Prosserella subtransversa and referred to them as mut a tions X and B illustrated 
on Plate 13, an obvious printing error . However, in the explanation of Plate 
19 he referred figure 4 to P . subtransver sa mut. A and f igures 5 and 6 to P . 
subtr ansver sa mut . B. In view of the loss of the holotype of P . subtr ansve r sa 
alta and the confusion of the forms referred to on page 146 and the explanation 
of Plate 19, all these forms are here considered unidentifiable. 

VI. Prosserella unilamellosus Grabau, 1910, pp. 146, 147. 
Grabau's t ype spe cimens : s yntype UMMP 14081, inte rior of pedicle 

valve and umbo of attached brachial valve, illus trated by Grabau, 1910, Pl . 19 , 
fig . 11; syntype UMMP 14084, interior of a very small pedic l e valve, illustrate d 
by Grabau, 1910, Pl. 19, figs. 9, 10. Both specime ns from the Lucas Dolomite, 
Locality F . 

Grabau (1910, p. 146) de s cribe d the dental plates a s "uniting into a 
spondylium, the union being close to the shell but far enough away to allow 
the formation of a very low, s ingle median s eptum" . Examination of the type 
specimens by the present author indicates that the dental plates actually 
join in only one specimen (UMMP 14081) and t hat the junction is s o near the 
floor of the valve that the presence of a discrete supporting median septum 
is highly unlike l y . In the other specimen (UMMP 14084) the dental plates 
remain s eparate throughout their length. The other characters not e d by Grabau 
fall within the range of variation of specimens of Prosserella from the t ype 
region of the Detroit River Group. 

VII . Prosserella plani sinosus Grabau, 1910, pp. 147, 148 . 
Grabau's type specimens : holotype (designated by Grabau) UMMP 13103, 

interior of pedicle valve, Lucas Dolomite, Locality H, illus trated by Grabau, 
1910, Pl. 16, fig. 26; paratype UMMP 13104, an unidentifiable mold of ex terior 
of brachia! valve , Lucas Dolomite, Locality H, the cos tate specimen described 
by Grabau (1910 , p. 147) but not illus trated; paratype UMMP 13106, interior 
of brachial valve, Lucas Dolomite, Locality H, illustrated by Grabau, 1910, 
Pl. 16, fig . 19 . Grabau also illus trated , under the name P . planisinosus , a 
specimen (probably the exterior of a brachia! valve) from the Cobleskill 
Limestone of New York on Plate 18, figure 8. The spe cimen has apparently been 
lost but the locality data indicate that Grabau ' s identification must certainly 
be erroneous; the Cobleskill i s of Si lurian age. 

Grabau's description of this species was based primarily on one ped
icle valve (the holotype). His brief remarks on the brachia! valve were based 
on smalle r specimens found associated with , but not joined to the holotype . 
Thus, there is no assurance that these specimens are all conspecific . 

The original de s cription stressed the form of the fold and sulcus. 
The s ulcus in the holotype is very poorly defined and shallow and the fold in 
UMMP 13106 is low, flattened, and sharply defined . Thes e f eatures also fall 
within the range of variation of specimens of Prosserella from the type region 
of the Detroit River Group. 
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PLATE 1 

Figures 1-2 : Dalejina alsa (Hall) 

1. Rubber impression of interior of b rachial valve (Xl) . Bots Blanc Limestone , Loe . 11294 . Hypotype , GSC 22971. 
2 . Internal r.iarginal crenulations of pedicle valve (XJ) . Note the median groove and rectangular cross - section of 

each crenulation . Bois Blanc Limestone, Loe . 11294. Hypotvpe, GSC 22972 . 

Figure 3 : Dalej1'.na (?) sp . 

Exterior of (?) pedicle valve showing radial ornamentation and shallow sulcus (X2). Figured specimen , GSC 22973 . 

Figures 4-5 : Dalejina interriedia (Stauffer) 

G. Rubber impression of interior of pedicle valve (Xl) . Holotype , UM 4839a . 
5 . Internal marginal crenulations of pedicle valve (XJ) . Note the median groove and the rectangular c ross-section 

of most of the crenulations. Same specimen as Fig. 4 . 

Figure 6 : Schi:;opho'l'ia prima Stauffer 

Ve ntral view of steinkern of pedicle valve (X2) . llypotype , GSC 22969 . 

Figures 7-10 : ?.hipidome ll.a sp . 

7 . Ante r ior view of steinke rn showing broadly uniplicate anterior commissure (Xl) . Figured specimen, GSC 22992 . 
8 . Dorsal view showing brach i ophores , radial ornamentation, and internal marginal c renu lations (Xl) . Same specimen 

as Fig . 7. 
9 . Lateral internal marginal crenulations (X3) . Note the .absence of grooves and the rounded cross - section of the 

c renulations. Figured spec imen, GSC 22975 . 
10 . Anterior internal marginal c renulations (XJ) . Same specimen as Fig . 9 . 

Figures 11-13 : "Schuchel"tel Za" sp . cf . "S . " Ql'lherstburogense Grabau 

11. Posterior view of interarea of steinkern of pedicle valve (X2) . Note the closed delthyrium with thickened 
margins . Figured specimen , UMMP 56626 . 

12 . Ve ntral view of same s pecimen as Fig . 11 (X 2) . 
13 . Mold of exterio r showing bifurcation and intercalation of costae (X4 ). Figured specimen, GSC 23000 . 

Figure 14: "SchucherteZZa " amherstbu.rgense Grabau 

Ventral view of broken steinke rn of pedi cle valve (X4) . Note that all costae appear to arise by inte r calation. 
Neotype, UMMP 56625 . 

Figure 15 : "Schu.cherteZla" varicostata Fagerstrom 

Ext e rior of pedicle valve showing variable prominence and intercalation of costae (Xll) . Hypotype , GSC 22995. 

Figures 16-17 : "Schuchertelta " sp . 

16. Partially exfoliated pedicle valve (Xl) . Figured specimen, UMMP 56627 . 
17 . Detail of ornamentation (X3) . Same specimen as fig . 16 . 

Figure 18 : Spinulicosta navicella (Hall) 

Exterior of pedicle valve (X2) . Note small attachment cicatrix in umbonal region . Hypotype , GSC 23001. 

Figures 19-20: Gypidula (?) sp . 

19 . Ve ntral view of steinkern of pedicle valve showing subdued , impersi stent costae and short medium septum (Xl). 
Figured specimen, GSC 23004 . 

20 . Dorsal view of same specimen as Fig . 19 (Xl) . Note long interarea, narrow delthyrlum , and thin median sep tum. 

Figure s 21-23 : PentamereZ.la papition.ensis (Hall) 

21. Anterior view of smooth (?) immature specime n with broadly uniplicate commissu r e (X2). llypotype , UMMP 56633 . 
22 . Dorsal view of same specime n as Fig . 21 (X2) . Note that the beaks of both valves have been scraped to reveal 

internal structures . 
23 . Dorsal view of steinkern of brachia! valve (Xl) . Note th e long cruralium resting on the floor of the valve 

and the apparent absence of costae . llypotype, GSC 23006 . 

Figure 21l : ? Pentamerel'la arata (Conrad) 

Clay impression of a (?) brachia! valve showing variable prominence o[ the costae and their addition by inter
calat i on (Xl) . Figured specimen , GSC 23005 . 

Figures 25-26 : Pentamerell.a arata (Conrad) 

25 . Dorsal view of steinkern of brachia! valve (Xl) . Note the long cruralium and the short , prominent costae. Hypo
type, UMMP 56629 . 

26 . Oblique posterior view of same spec imen as Fig . 25 (X2) . Note that the c ruralium rests on the floor of the valve 
and extends posteriorly to the beak . 
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PLATE II 

Figures 1-7: Str>ophodonta (S . ) homoZostY"iata Grabau 

1. Hold of exterior showing ornamentation (X2). Neotype , GSC 22976 . 
2 . Detail of umbonal region showing addition of costae by intercalation and bifurcation (X4) , Same specimen 

as Fig . l. 
3 . Dorsal view of steinkern (X2) . Note the well developed bilobed cardinal process and adducto r muscle field 

bounded posterolaterally by bean-shaped dep ressions . Hypotype , GSC 22978 . 
4 , Rubber impression of steinkern of brachia! valve with broad , low marginal crenulations (X2) . Hypotype , 

GSC 22997 . 
5. Rubber impression of steinkern of pedicle valve showing denticulate hinge , flabellate muscle field, and paired 

lateral cavities (Xl) . Hypo type, UMMP 56622 . 
6 . Ventral view of steinkern of pedicle valve showing details of muscle field (Xl) . Hypotype , UMHP 56621 . 
7. Posterior view of same s pecimen as Fig . 6 (X2) . Note cavity formed by broadly transverse ventral process 

with paired secondary teeth and large delthyrial chamber leading anteriorly into deeply impressed diductor 
tracks . 

Figures 8-11 : Negantr>ophia (/.! . ) pi'O:r:icostellata Fagerstrom 

8 . Steinkern of pedicle valve showing impersistent primary costae along anterior mar gin (Xl). Hypotype , ROM 22439 . 
9 . Oblique lateral view of same specimen as Fig . 8 showing primary costae and well developed branching vascular 

markings along lateral margi n (Xl) . 
10. Rubber impression of pedicle valve showing ventral process and denticulate hinge (X2) . Hypotype , GSC 22982. 
11 . Steinkern of brachial valve with moderately persistent primary costae (Xl) . Hypotype, GSC 22981. 

Figures 12-15 : Mega.;tr>ophia (M. ) :nequiradiata (Hall) 

12 . Posterior view of steinkern of pedicle valve (Xl) . Note cavity formed by broadly transverse ventral process . 
Hypo type, GSC 22986 . 

13 . Ventral view of same specimen as Fig . 12 (Xl) . 
14 . Ventral view of pedicle valve (Xl). Hypotype , GSC 22987 . 
15. Detail of ornamentation on same specimen as Fig . 14 (X3) . 

Figures 16-17: !·fPga:; trophia sp . A 

16 . Lateral view of steinkern of brachial valve showing anterior geniculation (Xl) . Figured specimen, GSC 22988 . 
17 . Dorsal view of same specimen as Fig. 16 (Xl) . Note impersistent impressions of some primary costae . 

Figures 18-20: Meg(l!)tr>ophia (?) sp . 

18 . Ventral view of partially exfoliated pedicle valve (Xl) . Note anterior extensions of adductor tracks and 
posteromedian depression. Figured specimen, GSC 22989 . 

19 . Posterior view of same specimen as Fig. 18 (Xl) . Note the very small, narrow cavity for the ventral process , 
large depressions for thQ cardinal process lobes , and the well defined ridges marking the posterolateral 
margins of the muscle field . 

20 . Lateral view of same specimen as Fig . 18 (Xl) . Note the deeply concave profile of the steinkern and the 
ridge marking the margin of the muscle field . 
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PLATE III 

Figures 1-2 : Cupularostf'W11 (?) tethys (Billings) 

1. Posterior view of steinkern (X3) . Note that the brachial valve has been slightly crushed and the very small 
septalium . Hypo t ype, UMMP 56634 . 

2 . Ventral view of same specimen as Fig . l (X2) . Note the laterally curving dental plates . 

Figures 3-12 : CCU'la:rotoechia (?) ehlersi n . sp . 

3 . Dorsal view of nearly complete specimen showing s hort median septum (X2) . Paratype, UMMP 56670 . 
4 , Posterio r view of same specimen as Fig . 3 (X2) . 
5 . Anterior view of same specimen as Fig. 3 (X2) . 
6 . Dorsal view of nea r ly complete specimen with typical costa t i on (X2) . Holotype, UMMP 56636. 
7 . Lateral view of same specimen as Fig . 6 (X2) . 
8 . Anterior view of same specimen as Fig . 6 (X2) . 
9 . Ventral view of nearly complete specimen (X2) . Pa r atype , UMMP 56638 . 

10 . Anterio r view of specimen with well developed costation (X2) . Pa r a type , UMMP 56637 . 
ll . Anterio r view of smooth specimen with well defined fold and sulcus (X2) . Paratype , UMMP 56639 . 
12. Dorsal view of same specimen as Fig . 11 (X2) . 

Figur es 13-16: Cru:rithyris (?) sp . 

13 . Posterior view of specimen with broken pedicle umbo (X4) . Note the long, narrow interarea , prominent beak 
ridges, and strongly convex pseudodeltidium. Figured specimen, GSC 23049 . 

14 . Anterior view of same specimen as Fig. 13 (X4) . Note the opposite folding and the slightly sulcate anterior 
commissure . 

15 . Dorsal view of same specimen as Fig. 13 (X4) . 
16 . Lateral view of same specimen as Fig . 13 (X4) . 

Figures 17 - 19 : ArrdJocoelia (?) sp . 

17 . Anterior view of specimen with broken pedicle umbo (X4) . Note the broadly uniplicate anterior commissure . 
Figured specimen , UMMP 56706 . 

18. Dorsal view of same specimen as Fig. 17 (X4 1/2) . 
19 . Lateral view of same specimen as Fig . 17 (X4) . Note tha t the pedicle valve is considerably deeper than the 

brachia! valve . 

Figures 20-29 : Atrypa spp . 

20 . Rubber impression of external ornamentation of b r achia! valve (Xl) . The pattern is typical of A. "retiC!U.laris" . 
Figured specimen , GSC 23022 . 

21. Ventral view of steinkern showing depressed muscle field and irregularly arranged pits on interior of pedicle 
valve (Xl) . Figured specimen , GSC 23021 . 

22 . Dorsal view of same specimen as Fig . 21 (Xl) . Note the depressed adductor scars separated by a broad ridge 
and the irregularly arranged pits on the interior of the brachia! valve . 

23 . Anterior view of same specimen as Fig . 21 (Xl) . 
24 . Posterior view of steinkern (X3) . Note the very narrow sockets and that both valves are shallow . Figured 

specimen , UMMP 566 71 . 
25 . Dorsal view of same specimen as Fig . 24 (X3) . Note the posteromedial ridge and the broad , low costae . 
26. Dorsal view of a steinkern with short marginal costae (Xl) · Figu red specimen , CSC 23025 . 
27 . Dorsal view of rubber impression of interior of brachia! valve (Xl ) . Note the prominent costae that persist 

to the beak . Figured s pecimen, GSC 23024 . 
28 . Detail of cardinalia of the same specimen as Fig . 27 (>:4) . Note the shallow, flat - floored sockets and the 

weak socket ridges . 
29 . Exterior of (?)b r achia! valve showing well developed , rounded costae probably persistent to beak (Xl) , 

Figured specimen , GSC 23023. 



PLATE l[l 

4 

2 3 

5 

10 

7 9 
6 

14 

13 
11 

8 
12 

16 

15 
20 23 

22 

1 7 18 

21 

24 

25 26 

27 29 



- 104 -

PLATE IV 

Figure 1: MeY'istina. nasuta (Conrad) 

Ventral view of steinkern of pedicle valve (Xl) . Note the short dental plates and the narrow, raised, striate 
muscle field bounded laterally by the anterior extensions of the dental plates which appear as thickened margins 
of the muscle field . Hypo type. GSC 23031. 

Figure 2: Meristina sp . 

Ventral view of steinkern of pedicle valve (Xl) . Note the very short dental plates and narrow , longitudinally 
striate muscle field . Figured specimen, UMMP 130718 . 

Figures 3-6: Meristina foro1osensis (Fagerstrom) 

3 . Posterior view of steinkern (X2) . Nace the small , shallow septalium supported by a thin , high median septum and 
the laterally convex dental plates nearly tangent to the floor of the valve . Hypotype, GSC 23032 . 

4 . Dorsal view of same specimen as Fig. 3 (Xl) . 
5 . Anterior view of same specimen as Fig. 3 (Xl) . 
6. Ventral view of deformed steinkern (X2) . Note the well developed, ventrally convergent dental plates and the 

elevated (thickened) , longitudinally striate muscle field not bounded by the dental plates. Hypot ype , GSC 23033 . 

Figure 7: Mer>istina barrisi (Hall) 

Ventra l view of steinkern of pedicle valve with short, laterally convex dental plates (Xl) . Hypotype, UMMP 56673 . 

Figures 8-11: l·fel"istella (?) livingstonensis n . sp . 

8. Dorsal view of deformed steinkern (Xl) . The posterior end of the filling of the chamber beneath the cardinal 
plate is broken to reveal the narrow notothyrial chamber . Holotype , GSC 23034 . 

9 . Ventral view of same specimen as Fig . 8 (Xl) . Note the short, laterally convex dental plates . 
10 . Anterior view of same specimen as Fig. 8 (Xl) . Note the rectimarginate anterior comm.issure , an unusual feature 

among meristelloid brachiopods . 
ll. Pos t erior view of same specimen as Fig . 8 (X2) . Note (a) the ventrally convex card i nal plate s upported by 

laterally divergent plates, (b) the pair of medially convergent plates attached to the cardinal plate and 
laterally defining the notothyrial chamber , and (c) the laterally convex dental plates nearly tangent to the 
floor of the valve . 

Figures 12-13 : ?Meristospir>a ntichiganense Grabau 

12. Dorsal view of incomplete steinkern (X3) . Note that the valves appear to be smooth . Figured specimen , UMMP 56675 . 
13. Oblique posterior view {pedicle valve above) of same specimen as Fig . 12 (X3) . Note the sho rt dental plates and 

what appears to be a free cardinal plate . 

Figures 14 - 22 : Meristospiro michiganen.se Grabau 

14. Ventral view of steinkern (X3) . Note the sho rt, anteriorly convergent dental plates and the radial depressions 
(? vascular markings) . Syntype, UMMP 14079 . 

15 . Lateral view of same specimen as Fig . 14 (X3) . 
16 . Posterior view of same specimen as Fig . 14 (X3) . Note the prominent delthyrial chamber and the myophragm in the 

brachia! valve . 
17 . Anterior view of same s pecimen as Fig. 14 (X3). 
18 . Ventra l view of steinkern (X3) . Syntype, UMMP 14078. 
19 . Dorsa l view of same specimen as Fig . 18 (X3) . Note the myophragm and radial depressions (? vascular markings) on 

the floor of the valve. 
20 . Lateral view of same specimen as Fig . 18 (X3) . 
21. Posterior view of same specimen as Fig . 18 (X3) . 
22 . Anterior view of same specimen as Fig . 18 (X3) . Compare sha pe of anterior commissure with Fig . 17 . 

Figures 23-26 : CJ"an.aen.a boucoti n . sp . 

23 . Ventral view of steinkern (X2) . Note the short, divergent dental plates , the longitudinally striate muscle tracks, 
and the ve r y weak myophragm. Holotype, GSC 23078 . 

24 . Posterior view of same specimen as Fig . 23 (X2) . Note the permesothyridid foramen and pedicle collar around the 
ventral margin . 

25 . Dorsal view of same specimen as Fig. 23 (X2) . Note the thickened delthyrial margins , conjunct deltidial plates, 
and myophragm . 

26 . Ventral view of steinkern (X2). The specimen has been scraped to show the form of the dental plates and the 
media . Paratype, GSC 23081. 
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PLATE V 

Figures 1-3: PimbrispiY'ifero divariaatus (Hall) 

1. Dorsal view of steinkern of brachial valve (Xl) . Hypotype, GSC 23074 . 
2 . Posterior view of same specimen as Fig . l (X2) . Note vertically striate diductor attachment area, well developed 

short crural plates, and short myophragm . 
3 . Slightly oblique posterior view of steinkern of brachia! valve showing (a) long, narrow sockets almost parallel 

to hinge line, (b) well developed inner socket ridges and crural plates , and (c) myophragm (X2) . Hypotype, 
GSC 23075 . 

Figures 4-6: Brachyspirifer (?) manni (Hall) 

4 . Lateral view of pedicle valve showing the long, concave interarea (Xl) . Hypotype, GSC 23072 . 
5 . Ventral view of same specimen as Fig . 4 (Xl) . Note the smoothly rounded sulcus. 
6 . Dorsal view of interarea of same specimen as Fig . 4 (Xl) . The delthyrium is relatively long , narrow, and 

apparentl y open . 

Figures 7-14 : Acrospirifer (?) macrothyris (Hall) 

7 . Ventral view of pedicle valve (Xl) . Note convex anterolateral margins and relatively narrow sulcus . Grand Tower 
Limestone , near Grand Tower , Illinois . Hypo type, USNM 157839. 

8 . Ventral view of rubber impression of brachia! valve showing large , anterolaterally flaring sockets (Xl) . 
Anderdon Limestone, Loe. 20879 . Hypotype, GSC 23050. 

9 . Dorsal view of nearly complete specimen with very low costae (Xl). Columbus Limestone, Marion , Ohio . Hypotype, 
US NM 157838 . 

10 . Ventral view of partially exfoliated pedicle valve with low, r o unded costae, slightly mucronate ca r dinal 
extremities, and large , deeply impressed, anteriorly striate diductor scar (Xl) . Grand Tower Limestone, near 
Grand Towe r , Illinois . Hypotype, USNM 157840 . 

11. Posterior view of partially exfoliated specimen showing long , trapezoidal interarea and deeply impressed muscle 
field in pedicle valve (Xl) . Onondaga Limestone (probably the Edgecliff Member), Williamsville, New York . This 
specimen was also illustrated by Hall (1867 , Pl. 30, figs. 18, 20) . Syntype, A...'1NH 3060/1. 

12 . Ventral view of partially exfoliated, (?) gerontic pedicle valve with very large, deeply impressed, and radially 
striate to corrugated diductor scars (Xl) . Columbus Limestone, Marion, Ohio . Hypotype, USNM 36610 . 

13 . Dorsal view of partially exfoliated brachia! valve (Xl) . Note the concave anterolateral margins and slightly 
mucronate cardinal extremities. Anderdon Limestone, Loe . 20879 . Hypo type, GSC 23051 . 

14. Anterior view of same specimen as Fig . 13 (Xl) . Note the high, subacuminate fold and concave flanks . 
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PLATE VI 

Figures 1-19: Prosserella modestoides Grabau, smooth morphotype 

1. Do r sal view of brachial valve with subdued radial st r iations (not costae) around anterolate r al margin (X3). 
Paratype, UMMP 14037 . 

2 . Ventral view of pedicle valve (X l ) . Note the very narrow and shallow su l cus . Ho l otype , UNMP 14056 . 
3 . Lateral view of same specimen a s Fig . 2 (Xl) . 
4 . Anterior view of same specimen as Fig . 2 (Xl) . Anterior commissure has been broken . 
5 . Oblique do r sal view of steinkern of b r achia! valve showing well developed cardina l process , sho r t crural plates , 

and myophragm (X4) . Hypo type , GSC 23086 . 
6 . Posterior view of steinkern (X2) . Note thickened delthyr i al margins . Hypo type , umIP 14072 . 
7 . Lateral view of same specimen as Fig . 6 (X2) . 
B. Anterior view of same specimen as Fig . 6 (X2) . 
9 . Ventral view of same specimen as Fig . 6 (X2) . 

10 . Dorsal view of same specimen as Fig . 6 (X2) . 
11. Dorsal view of nearly complete specimen (XJ) . Note very fine radial striations (not costae) and more prominent 

growth lines . Hypo type, GSC 23082 . 
12 . Lateral view of same specimen as Fig . 11 (XJ) . 
13 . Posterior view of same specimen as Fig . 11 (X3) . Note very na rrow sulcus in pedicle valve extending to the beak . 
14 . Ventral view of steinkern of pedicle valve (X3) . Note the anteriorly diverging dental plates separated by a 

myophragm . Hypo type , GSC 23085 . 
15 . Ventral view of steinkern of pedicle valve broken parallel to commissure showing internal arrangement of dental 

plates (X2) . llypotype , GSC 23084 . 
16 . Ventral view of steinkern of pedicle valve (X5) , Note anteriorly converging dental plates that fail to join . 

Hypo type, UMMP 14084 . 
17 . Posterior view of same specimen as Fig . 16 (X5) , Note ventral convergence of dental plates that fail to join . 
18 . Oblique posterior view of inc<'mplete steinkern (X2) . The filling of the delthyrial chamber is missing and the 

fillings of the umbonal chambers have been broken and repaired . Note well developed cardinal process, short 
crural plates, and myophragm . Hypot ype, UMMP 56679 . 

19 . Oblique dorsal view of incomplete steinkern of brachia! valve (X4) . Note the prominent cardinal process and 
narrow sockets. Hypo type, GSC 23091. 

Figures 20-26: Pi·c~:ser<ella modes toidiw Grabau , cos tate morphotype 

20 . Oblique lateral view of s teinkern of pedicle valve with one umbonal chamber removed (Xl) , Note the well developed 
costae in the anterolateral region . Hypotype , GSC 23087 . 

21. Lateral view of same specimen as Fig . 19 (X2) . Umbonal chamber has been removed to show lateral aspect of dental 
plates . 

22 . Posterior view of steinkern of pedicle valve (Xl) . Note thickened delthyrial margins, very closely spaced dental 
plates, and weakly impressed beak ridges . Paratype, UMNP 14061 . 

23 . Lateral view of same specimen as Fig . 21 (Xl) . 
24 . Ventral view of same specimen as Fig . 21 (Xl) . Note characteristic closely spaced , parallel arrangement of 

dental plates and poorly developed costae . 
25 . Anterior view of same specimen as Fig . 21 (Xl) . The commissure has been broken . Note the poorly developed 

costae . 
26 . Ventral view of steinkern of pedicle valve with costae gene r ally confined to ante r ola t eral margins (X2) , 

Hypotype , UMMP 30553 . 
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PLATE VII 

Figures 1-14: Prosserella lucasi Grabau, smooth morphotype 

l . Ventral view of steinkern of pedicle valve (X2) . Paralectotype, UMMP 14005 . 
2 . Posterior view of steinkern of pedicle valve (X3) . The umbonal chamber fillings have been removed to show the 

shape of the delthyrial chamber . Hypotype , UMMP 56692 . 
3. Ventral view of steinkern of pedicle valve (Xl) . Note anteriorly converging dental plates . Paralectotype, 

UHMP 14006 . 
4 . Dorsal view of incomplete steinkern with well developed fold and short myophragm (Xl) . Hypotype, UMMP 14065. 
5 . Anterior view of same specimen as Fig . 4 (X2) . Note high and rounded form of the fold , the strongly uniplicate 

anterior commissure , and the very shallow sulcus. 
6 . Lateral view of same specimen as Fig . 4 (Xl) . The pedicle valve is conside rably deepe r than the brachial valve . 
7 . Ventral view of steinkern of pedicle valve (X2) . The umbonal chamber fillings have been removed to show shape 

of delthyrial chamber . Hypotype, GSC 23092 . 
8 . Posterior view of same specimen as Fig . 7 (X2) . Note the flattened ventral surface of the delthyrial chamber . 
9 . Anterior view of nearly complete specimen with well developed fold and broadly uniplicate anterior commissure 

(X3) . Hypo type, GSC 23094 . 
10 . Ventral view of incomplete steinkern (X2) . Filling of delthyrial chamber is missing . Note elongate, striate 

vascular markings. Hypotype, GSC 23093 . 
11. Dorsal view of steinkern of brachia! valve (Xl) . Note the early appearance of the prominent, rounded fold . 

Hypotype, UMMP 13106 . 
12 . Ventral view of steinkern of pedicle valve with broken anterolateral margin (Xl) . Hypo type, UMMP 13103. 
13 . Ventral view of a typical pedicle valve with closely spaced , parallel dental plates and well developed , rounded 

sulcus (Xl) . Hypotype , GSC 23106 . 
14 . Dorsal view of cardinal area of steinkern of pedicle valve (Xl) . Note thickened delthyrial margins . 

Paralectotype , UMMP 14008 . 

Figures 15-23 : lfowellella (?) submersa (Grabau) 

15 . Dorsal view of incomplete specimen with well developed growth ornamentation (X2). Hypotype, GSC 23063 . 
16 . Posterior view of same specimen as Fig . 15 (X2) . 
17 . Ventral view of pedicle valve (X2) . Hypotype , GSC 23062 . 
18 . Lateral view of same specimen as Fig . 17 (X2). 
19 . Dorsal view of incomplete steinkern of brachia! valve (X3) . Note short myophragm on fold . Hypotype, GSC 23054 . 
20 . Posterior view of same specimen as Fig . 19 (X2). Note the short crural plates . 
21 . Dorsal view of steinkern of brachia! valve with very weak myophragm and ve r y short crural plates (X3) . Hypotype, 

GSC 23055 . 
22 . Dorsal view of steinke rn of pedicle valve (Xl) . Note the myophragm offset by the crack and the moderately well 

developed growth ornamenta tion . Lectotype, ROM 22500 . 
23. Dorsal view of steinkern of brachia! valve (X3) . Paralectotype, UMMP 23852 . 

Figures 24-26 : Howellella (?) sp . 

24 . Posterior view of s teinkern wi.th thickened crural plates and very narrow sockets (X2) . Hypo type, GSC 23066 . 
25 . Do r sal view of same specimen as Fig . 22 (X2) . Note long myophragm and well developed crural plates . 
26. Ventral view of steinkern of pedicle valve (Xl) . Note widely divergent dental plates , weak myophragm , and medial 

ridges . Hypotype, GSC 23067 . 

Figure 27: "Spir>ifer" sp . 

Ventral view of steinkern of pedicle valve showing paired medial ridges in sulcus (X2) . Figured specimen , 
GSC 23077 . 
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PLATE VIII 

Figures 1-8 : Prosserolla lucasi Grabau, smooth morphotype 

1. Oblique dorsal vlew- of sLeinkern of brachia! valve (X3) . Note the prominent cardinal process , inner socket 
ridges , crural plates , and short myophragm . Hypotype, UMMP 4473 . 

2 . Dorsal view of same specimen as Fig. 1 (Xl) . Note the rather narrow, well defined fold . 
3 . Lateral view of nearly complete specimen (X3) . Beak of pedicle valve has been scraped to reveal dental plates . 

Hypotype , GSC 23095 . 
4 . Dorsal view of same specimen as Fig. 3 (X3) . 
5. Ventral view of steinkern o( pedicle valve with anteriorly convergent dental plates (X2) . Hypo type , GSC 23105 . 
6 . Ventral view of steinkern of pedicle valve with anteriorly convergent dental plates (X2) . Hypotype, UMMP 56689 . 
7 . Oblique posterior view of steinkern (X2) . Note beak ridges, thickened delthyrial margins, convergent dental 

plates, well developed crural plates , and brachial myophragm . Hypotype, UMMP 56688 . 
8 . Ventral view of steinkern of pedicle valve with typical rounded s ulcus and short, parallel dental plates (X2) . 

llypotype , UMMP 30550. 

Figures 9-25 : pyo,,~ce1.,·lla 1uC'aDi Grabau , costate morphotype 

9. Ventral view of steinkern with poorly defined sulcus (Xl) . llypotype, Ul'L'lP 14071. 
10 . Anterior view of same specimen as Fig . 9 (Xl) . 
ll. Ventral view of steinkern of pedicle valve with well defined sulcus (Xl) . llypotype , UMMP 14068 . 
12 . Anterior view of same specimen as Fig . 11 (Xl) . 
13 . Ventral view of steinkern of !Jedicle valve (Xl) . Hypotype, UMHP 23854 . 
14 . Dorsal view of cardinal area of same specimen as Fig . 13 (Xl) . 
15 . Ventral view of incomplete steinkern with well developed costae persistent to umbo (Xl) . Hypo type , UMMP 14070 . 
16 . Dorsal view of same specimen as Fig . 15 (Xl) . 
17 . Dorsal view of plaster cast of exterio r of b r achia! valve (Xl) . Note broad, flattened , well defined fold and 

short rounded costae . Lectotype , UM}U' 14007 . 
18 . Ventral view of nearly smooth steinkern of pedicle valve . Hypotype , UMMP 23853. 
19 . Ventral view of partially ex foliated pedicle valve (X2) . Note anteriorly divergent dental plates , well developed 

costae, and prominent growth lines . llypotype , GSC 23107 . 
20. Ven tral view of ste inkern of pedicle valve with anteriorly divergent dental plates (X2) . Hypotype, GSC 23103 . 
21. Vent ral view of s teinkern o f pedicle valve (X2) . Note that the dental plates have converged vent r ally to meet at 

the floor of the valve and form a structure resembling a spondylium . Hypotype , UMMP 14081 . 
22. Ventral view of incomplete steinkern of pedicle valve (X2). Hypotype , GSC 23104 . 
23 . Dorsal view of steinkern of brachial valve (X3) . Note the prominent , longitudinally striate cardinal process, 

the crural plates, and the myophragrn . Hypotype , illNP 14010A . 
24 . Oblique posterior view of steinkern of brachia! valve (X2) . Note the sockets nearly pa r allel to the hinge line , 

the prominent inner socket ridges , and cru C"al plates . Hypotype , GSC 23102 . 
25 . Ventral view of a pedicle valve; the umbo has been scraped to r eveal the dental plates (X2) . Note the well 

developed costae . Hypotype, CSC 23101 . 
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179 Geochemical evolutionary trends of continental plates-A preliminary study of the Canadian Shield, by 
K. E. Eade and W. F. Fahrig, $1.50 (M42-179) 
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areas, Yukon Territory, by D . J. Tempelman-Kluit, $3.00 (M42-l80) 

181 Faunas of the Pleistocene Champlain Sea, by Frances J . E . Wagner, $3 .00 (M42-181) 

182 Contributions to Canadian paleontology, by B. S. Norford, et al., $6.00 (M42-182) 
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184 Stratigraphy of the Devonian Southesk Cairn carbonate complex and associated strata, eastern Jasper 
National Park, Alberta, by W. S. MacKenzie, $2.00 (M42-184) 

185 Barremian Textulariina, Foraminiferida from Lower Cretaceous beds, Mount Goodenough section, 
Aklavik Range, District of Mackenzie, by T . P. Chamney, $2.50 (M42-185) 

186 Devonian stratigraphy of northeastern British Columbia, by G. C. Taylor and W. S. MacKenzie, $1.50 
(M42-186) 

187 Contributions to Canadian paleontology, by M. J. Copeland, et al., $6.00 (M42-187) 

189 Precambrian fossils, pseudofossils, and problematica in Canada, by H . J. Hofmann, $3 .00 (M42-189) 

190 Surficial geology of Rosetown map-area, Sask., by J. S. Scott, $2.00 (M42-l90) 

191 Precambrian geology northwestem Baffin Island, District of Franklin, by R. G. Blackadar, $2.00 (M42-191) 

192 Contributions to Canadian paleontology, by A. E. H. Pedder, et al., $6.00 (M42-l 92) 

194 Triassic petrology of Athabasca- Smoky River region, Alberta, by D. W. Gibson, $2.00 (M42-194) 

195 Petrology and structure of Thor-Odin gneiss dome, Shuswap metamorphic complex, B.C. , by J. E . Reesor 
and J. M. Moore, Jr., $2.50 (M42-195) 

196 Glacial morphology and Pleistocene history of central British Columbia, by H. W. Tipper, $4.00 (M42-196) 

197 Contributions to Canadian paleontoiogy, by B. S. Norford, et al., $6.00 (M42-l97) 

200 Part I: Biostratigraphy of some Early Middle Silurian Ostracoda, eastern Canada; Part II: Additional 
Silurian Arthropoda from arctic and eastern Canada, by M. J. Copeland, $1.50 (M42-200) 

201 Archaeocyatha from the Mackenzie and Cassiar Mountains, Northwest Territories, Yukon Territory and 
British Columbia, by Robert C. Handfield, $2.00 (M42-201) 

202 Contributions to Canadian paleontology, by D. C. McGregor, et al., $2.00 (M42-202) 

203 Geology of Lower Paleozoic formations, Hazen Plateau and southern Grant Land Mountains, Ellesmere 
Island, Arctic Archipelago, by H. P. Trettin, $3.00 (M42-203) 

204 Brachiopods of the Detroit River Group (Devonian) from southwestern Ontario and adjacent areas of 
Michigan and Ohio, by J. A. Fagerstrom, $2.00 (M42-204) 

205 Comparative study of the Castle River and other folds in the eastern Cordillera of Canada, by D . K. Norris, 
$2.00 (M42-205) 

207 Geology of the resurgent cryptoexplosion crater at Mistastin Lake, Labrador, by K. L. Currie, $2.00 
(M42-207) 

211 A Middle Ordovician fauna from Braeside, Ottawa Valley, Ontario, by H . Miriam Steele and G . Winston 
Sinclair, $2.00 (M42-21 I) 


	bu_204_c
	bu_204_t

