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PREFACE

This report is the second of a series of planned reference texts on the paleont-
ology of the Palmozoic strata of the Ottawa-St. Lawrence Lowland. The series
commences with studies of the fauna of the Ottawa formation, the initial eoptribu-
tion, Geological Survey Bulletin No. 4, dealing with the Echinodermata. The
Ottawa formation itself is of late Middle Ordovician age, and its lithology and
stratigraphic position with relation to other Paleozoic formations are fully discussed
in a recent report by the same author, Memoir 241, on the ‘“Geology of the Ottawa-
St. Lawrence Lowland”.

Brachiopods constitute the most importantgroup of fossils in the Ottawa forma-
tion, both in respect to numbers of genera and species and numbers of specimens.
The following exhaustive study of the numerous forms will, it is hoped, supply a
useful guide to the correlation of Ordovician formations in the various parts of

where marine strata of this period are represented.

GEORGE HANSON,
Chief Geologist, (Feological Survey

Orrawa, April 2, 1946






BRACHIOPODA OF THE OTTAWA FORMATION OF THE
OTTAWA-ST. LAWRENCE LOWLAND

INTRODUCTION

GENERAL STATEMENT

The Ottawa-St. Lawrence Lowland is the early Palmzozoic basin drained by
Ottawa and St. Lawrence Rivers. It is bounded on the north and south by the
Canadian Shield and Adirondack Mountains respectively, on the southwest by
the Frontenac axis, which connects the Shield with the western Adirondacks, and on
the east by the Beauharnois anticline, a lesser axis partly concealed by the earliest
g;cla];;zmc sediments and extending from St. Jerome, Quebec, to the eastern Adiron-

Within this basin the Precambrian floor is overlain by about 2,300 feet of Lower,
Middle, and Upper Ordovician sediments. The Ottawa formation occurs at the top
of the Middle Ordovician and is of Black River-Trenton age. It overlies deposits of
Chazy age and underlies the shales of Collingwood-Gloucester age. The formation
hasa th;ckness of 600 feet. It is composed mainly of thick beds of li estoner—t.hough
some shale and sandstone is interbedded at the base. The lower beds, consisting of
about 75 feet of limestone and dolomitic limestone interbedded at the base with
some sandstone and shale, were originally considered to be of Chiazy age, and were
mapped as such. The remaining 615 feet of limestone were designated the Black
River-Trenton group by early geologists. Both are included in the Ottawa forma-
tion because there was no interruption in the deposition of the sediments and no
signifieant change in lithology, and because fossils found in the lower beds show that
they, too, are of Black River age. The more recent New York term ‘Mohawkian’
cannot be applied here because it does not inelude the lower beds.

The 690 feet of Black River-Trenton sediments have been split into seven
divisions, variously called ‘members’ or ‘formations’. These several divisions are
here considered to be beds of faunal associations. They are not sharply differen-
tiated either in lithology, or, except in a very few cases, in the occurrence of fossils.
A change in fauna would occur inevitably during the length of time required to
depoait 690 feet of sediments, and such a change does oceur, but it is gradual. Cer-
tain groupings of fossils can be recognized, but passing upward first one and then
another species or genus of each group gives place to other species or genera so that
the grouping changes gradually with an overlapping of species and without a defin-
ite line of demarcation. These groupings or associations of fossils are not faunal
zones, because most of the species range irregularly through two or more groupings.
For these reasons, then, the grouping of fossils within certain beds are faunal associa-
tions rather than faunal zones, or, rather than ‘members’ or ‘formations’ as pre-
viously defined. The original names of the so-called ‘members’ or ‘formations’,
however, are retained here, in conjunction with the more elastic term ‘beds,’ to
designate the general level at which each fossil species occurs and to show its range.

The Ottawa formation carries the most prolific fauna of the Ordovician forma-~
tions of the region. All the formation within the basin lies north of the International
Boundary, and its best exposures are found in the vicinity of the city of Ottawa and
below the city in the valley of Ottawa River, from which area its name is taken.

OCCURRENCE OF BRACHIOPODA

The Brachiopoda constitute the most important group of fossils found in the
Ottawa formation, and are the most prolific in genera and species and in number of
specimens. They are classified here according to the pedicle opening and the struc-
ture of the animal as reflected upon the interior of the valves, rather than upon the
puncta system of the shell as adopted by G. A. Cooper!.

1 Cooper, G. A.: Index Fossils of North Ameriea, 1044, p, 283,



2
ANALYBIS OF RANGE

One hundred and eighty-four species of brachiopods have been found in the
Otlaws limestone.

7 first appear in the Pamelia or Pamelia-Lowville beds
19 in the Lowville or Lowville-Leray beds
62 in the Leray or Leray-Rockland beds
15 in the Rockland or Rockland-Hull beds
14 in the Hull or Hull-Sherman Fall beds
25 in the Bherman Fall or Sherman Fall-Cobourg beds
42 in the Cobourg beds

184 total

Table I shows the range of each of the brachiopods within these beds. Of the
184 species only 32 (those in brackets) are confined to the beds in which they occur
and 18 of these 32 occur within the doubtful beds that some authors call Leray and
others Rockland. There are, then, only 15 definitely limited species, except the 42
species that do not a.ppef until the deposition of the Cohourg beds, and it must be
remembered that the Cobourg beds comprise the upper half or more of the forma~
tion,
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. Jessop Rapids,
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FOSSIL LOCALITIES

. Westport, Ontario

Lot 10, con, VIII, North Crosby tp., Ontario

Lake élear, Ontario

West side of Lake Clear, Ontario

North side of Lake Clear, 3 miles east of west end, Ontario
One mile west of Eamomfe, Opeongo read, Ontario

Paquette Rapids, Ontario

La Rhone snye at foot of Paquette Rapids, Quebee

Pointe Seche, Quebec

Eganville, Ontario

Bonnechére River below Eganville, Ontario

North shore, upﬂosit,e limekiln, Bonnechére River below fault, near Eganville, Ontario
onnechére River, Ontario

Four miles west of the 4th Chiite, Bonnechére River, Ontario
4th Chite, Bonnechére River, Renfrew county, Ontario
Cobden road, northeast of Douglas ?, Ontario

One mile south of Douglas, Ontario

. Lot ?, con. ?, MeNab tp., Ontario
. Hill above Sand Point, Ontario
. Pakenham, Ontario

east of Pakenham, Ontario

L corner east of Panmure, Ontario
. One-half block north of Panmure, Ontario

Lot 1, con. IV, Fitzroy tp., Ontario

. Lot 23, con. XII, Fitzroy tp., Ontario
. Lot 25, con. I, Torbolton tp., Ontario

Lot 27, con. I, Torbolton tp., Ontario
Lots 22 and 23, con. ITI, Torbolton tp., Ontario

, flat, plateau-like area, Torbolton tp., Ontario
MaecLaren Landing, Ontario

. Lot 20, con. V, Hull tp., Quebec

North from Aylmer, Quebec

Two miles north of Aylmer, Quebec

Broad street, Aylmer, Quebec

Creek crossing road west of Fairy Lake, west of Hull, Quebec

. East side of Fairy Lake, Quebec

Back of schoolhouse north of Fairy Lake, Quebee

. Val Tetrean, Quebec
. East of Val Tetreau, Quebec

Between Hull and Val Tetreau, Quebec

La petite Chaudidre, Val Tetreau, Quebec

C.P.R. cut south of Aylmer road crossing, Hull, Quebec
Philemon Island, Hull, Quebec

Cache Bay, Hull, Quebec

Beaver meadow, Hull, Quebec

Table rock, Chaudiere Falls, Hull, Quebec

Booth Mills, Ottawa, Ontario

Small island at foot of ‘slide’, Hull, Quebec

East of ereek through Eddy’s property, Hull, Quebec
ClLiff behind Eddy’s match factory, Hull, Quebec

. Armouries, Hull, Quebec

Between C.P.R. tracks and Front street, Hull, Quebec
Wright quarry, Hull, Quebec

Top of Wright quarry, Hull, Quebec

Opposite Canadian Packing factory, Hull, Quebec
Be.&::lsd axe factory, Hull, Quebec

. Brewery Creek, Hull, Quebec
. Brigham Cilf;rry, Hull, Quebec
(Leamy

Brigham ?) Lake, Hull, Quebec
ko H)u].l, Quebec <

Cement qu
. West of E&ke lora, Hull, Quebec
. R.R. track, one mile east of Stitteville, Ontario

Quarry east of turn to Stittsville, Ontario

64. Lot 13, con. XII, Goulbourn tp., Ontario

. Lot 18, eon. XI, Goulbourn tp., Ontario
. Lot 8, con. IX, Goulbourn tp., Ontario



67,
68,

131.
132.
133.
134,
135.
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Lots 22 and 23, cons, IT and III, Nepean tp., near Fallowfield, Ontario
South of C.P.R. track, south of eson Corners, Ontario
East end of road between G. and H., con. C, Nepean tp., Ont.

. Lot 14, con. C, R.F., Nepean tp., Ontario

Lot 35, R.F., Nepean tp., Ontario
Lot C, R.F., Nepean tp., Ontario
Duntile quatry, Carlington, Ontario

b I(_i‘ijt View, southwest of Ottawa, Ontario

ide op&:ﬂita church, City View, Ontario
Base line, City View, Ontario
Merivale road, south of Carlington, Ontario

. Foster's quarry, Merivale road, Ontario

Hogsback, south of Ottawa, Ontario
Hogsback, right bank below bridge, Ontario
ﬁuarry east of Hogaback, Ontario
back, quarry east side of river above bridge, Ontario

ogs
. Bouth of Walkley road, con. III, Gloucester tp., Ontario
. DeLury Farm 7, Ottawa, Ontario

Corner Fifth ave. and Percy street, Ottawa, Ontario
West end of Fifth ave.; Ottawa, Ontario

Corner Fifth ave, and bronson ave., Ottawa, Ontario
Fourth ave., Otlawa, Ont.

Lakeside Park, Ottawa, Ontario

Booth {Division) street, Ottawa, Ontario

South end of LeBreton street, Ottawa, Ontario

West side of Dow Lake, Ottawa, Ontario

Northeast of Dow Lake, Ottawa, Ontario

Ruskin ave., west of Holland ave., Ottawa, Ontario
Corner of Rochester and Lydia streets, Ottawa, Ontario
Bureau of Mines excavation, Booth street, Ottawa, Ontario
Between Lyon and Bay streets, Ottawa, Ontario

. Between Rochester street and Mount Sherwood, Ottaws, Ontario

Mount, Sherwood, Ottawa, Ontario
Old limekiln, Ottawa, Ontario
C.N.R. tracks, just west of Bronson ave., Ottawa, Ontario

. CLff at west end of Sparks street, Ottaws, Ontario

Corner Booth and Elmn streets, Ottawa, Ontario

Corner Lorne ave. and Mt:‘ple street, Ottawa, Ontario

Corner Somerset sireet and Spadina ave., Ottawa, Ontario

West side of Parkdale ave., north of C.P.R. tracks, Ottawa, Ontario

. Bri to Lemieux Island, Ottawa, Ontario
. North and east side of Lemieux Island, Ottawa, Ontario

Mechanicsville, Ottawa, Ontario
Victoria Island, Ottawa, Ontario
Canal basin, Ottawa, Ontario

. La Salle College exeavation, Ottawa, Ontario

Russell ave. ?, Ottawa, Ontario
Parliament Hill, Ottawa, Ontario
Lady Grey Drive, Ottawa, Ontario

. Nepean Point, Ottawa, Ontario
. Between Nepean Point and Queens Wharf, Ottawa, Ontario

Foot of Sussex street, Ottawa, Ontario

Bteamboat landing, Sussex street, Ottawa, Ontario

East of steamboat landing, Sussex street, Ottawa, Ontario
Research Council Laboratories excavation, Ottawa, Ontario
MacLaren Mills (Edwards Mills?), Ottawa, Ontario

New Edinburgh, Ottawa, Ontario

Crichton street, New Edinburgh, Ottawa, Ontario

. McKay street, Ottawa, Ontario
. Corner of Mcka.y and Thomas streets, Ottawa, Ontario

Loose on shore, McKay street, Ottawa, Ontario

West side of Governor Bay, Ottawa, Ontario

Governor Bay, Ottawa, Ontario

Near Rideau Hall gate, Ottawa, Ontario

Rideau Hall, Ottawa, Ontario

Beechiwood cemetery, Ottawa, Ontario

From an unspecified locality, Ottawa, Ontario )
East of Notre Dame cemetery, Eastview, east of Ottawa, Ontario
Road north of Notre Dame cemetery, Eastview, Ontario



183,

193.
194,

201,
202,
203,
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Crest of hill, Rockeliffe Aerodrome road, east of Ottawa, Ontario
Powder Magagzine quarry, Montreal road, east of Ottawa, Ontario

. Robillard quarry, Montreal road, east of Ottawa, Ontario

. Skead road, 3 miles east of Ottawa, Ontario

. Field east of Skead road and north of Montreal road, east of Ottawa, Ontario
. Montreal road, west of Green Creek crossing, Ontario

. East of Green Creek, about 5 miles east of Ottawa, Ontario

One-half mile southeast of Green Creek crossing, Ontario

Top of scarl;p, east of tank proving ground, 6 miles east of Ottawa, On tario
Lot 23, R.F., Gloucester tp., Ontario

Near corner Navan road and Montreal road, Ontario

. Lots 3 and 4, con. 111, R.F., Gloueester tp., Ontario
. North of Orleans, Ontaric

. Fault line, north of Orleans, Ontaric

. Near Daniston, Ontario

Squiggley Tl weat of Cumberland, Ontario
Southeast of Cumberland, Ontario

Creek bed, 1 mile southeast of Cumberland, Ontario
Lot 36, con. F, Cumberland tp., Ontario

. Lot B, con. IV, Cumberland ip., Ontario .

. Stewart quarry, 1 mile south of Rockland, Ontario

. Upper 10 feet of Stewart quarry, south of Rockland, Ontario
. Quarry south of Btewart quarry, south of Rockland, Ontario
. Lot 21, Front con., Clarence tp., Ontario

. Creek bed, old highway, east of Rockland, Ontario

. Fox Creek, Clarence tp., Ontario

. Lots 13 and 14, con. III, North Plantagenet tp., Ontario

. Omne mile northeast of Orient, Ontario

. Jessop Rapids, Nation River, Ontario

. East side of Nation river, above Jessop Rapids, Ontario

. Plantagenet near the bridge, Ontario

. Plantagenet below the bridge, Ontario

. Lot 10, con. VI, North Plantagenet tp., Ontario

. Bridge south of Plantagenet, Ontario

. Lot 7, con. IX, Cumberland tp., Ontario

. Lot G, con. VII, Cumberland tp., Ontario

. Lot A, con. VII, Cumberland tp., Ontario

. Ridge urussif% lot A, con. V1I, Cumberland tp., Ontario

Lot 2, con. Cumberland tp., Ontario

. North of Navan, Ontario
. Hill erossing Navan road 4,130 feet north of junction with Blackburn road, Ontario

Escarpment on Navan-Sarsfield road, Ontario

. Lot 31 ?, con. I, Cumberland tp., Ontario

. Two and one-half miles east of Leonard, Ontario

. Cons. I'X and X, Clarence tp., Sarsfield road, Ontario

. Lots 11 and 12, cons. X and XI, Clarenee tp., Ontario

. Farthest east of three quarries, south from Clarence Creek, Ontario

One mile south and 2 miles east of Clarence Creek, Ontario

. Southwest of Bourget, Ontario

. Lot 19, con. XVI, South Plantagenet, Ontario

. Castor River below Embrun, Ontario

. Three-guarters mile south of Embrun, Ontario

. Lot 9 ?, con. X, Russell {p., Ontario

. Casselman, Ontario

. One and three-quarter miles east of St. Albert, Ontario

. Lots 13 and 14, cons. IX and X, Cambridge tp. (loose on road), Ontario
. Lot 22, con. V, Winchester tp., Ontario

Lot 25, con. X, Cambridge tp., Ontario
Lot 24, con. IX, Finch tp., Ontario

. River bed, Crysler, Ontario

. Lol 13, con. VII, Finch tp., Ontario

. Near Berwick, Ontario

. Payne River, south of bridge, cons. IV and V, Finch tp., 2 miles north of Finch, Ontario

Payne River, Finch, Ontario

One mile west of Finch, Ontario

Fast of Goldfield, Ontario

Southeast of Goldfield, Onlario

Lots 25-27, con. V, Osnabruck tp., Ontario
North of Alfred Centre, Ontario
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207.
208.
200.
210.
211.
212,
213.
214,
215.
216.
217.
218.
219.
220.
221.
222,
223,
224.
225.
226.
227.
228.
229.
230.
231.
232.
233.
234.

238.
237.
238.

239.

247,
248,

248,
250,

251.
252.
253.
254.
2B6.
256,
257.
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East of Alfred Centre, Ontario
Alired Centre, Ontario
Lot 14, con. V, Alfred tp., Ontario
Industrial S8chool, Alfred, Ontario
Quarry, con. V, east side of first north-south road east of Alfred, Ontario
Ange gardien road, 4 miles west of L'Orignal, Ontario
North of cheese factory, Ange gardien road, Ontario
North of west red brick house, Ange gardien road, Ontario
Quarry on south side of Ange gardien road, Ontario
Quarry west of L'Orignal, Ontario
Murray’s quarry, I’Orignal ?, Ontario
1’ Orignal—not specified, Ontario
North of Cassburn, Ontario
Creek, 1% miles west of Cassburn, Ontario
School west. of Cassburn, Ontario
Stepney Hill, north of Vankleek Hill, Ontario
Lot 10, con. I1f, West Hawkesbury tp., Ontario
Quarry on eon. IV, West Hawkesbury tp., Ontario
MecAlpine, Ontario
Waest of McAlpine, Ontario
Two and one-hall miles west of MeAlpine, Ontario
Jurran ? (loose?), Ontario .
Southwest of Skye, con. XI, Caledonia tp., Ontario
West of Dunvegan, a loose block, Ontario
One mile east of a little south of Dunvegan, Ontario
Lot 12, con. VIII, Kenyon tp., Ontario
Lot 28, con. VI, Kenyon tp., Ontario
Lot 22, con. IV, Kenyon tp., southeast of Greenfield, Ontario
Lot 32, con, ITI, Kenyon tp., Ontario
Lots 30 and 31, con. I, Lochiel {p., Ontario

. Mill dam, Loch Gerry, Ontario

Lots 22 and 23, con. VII, Roxborough tp., Ontario

Lot 33, con. ITI, Kenyon tp., Ontario

Lot 6, Indian Lands, con. IIT, Kenyon tp., north of cheese factory on Apple Hill-Maxville
road, Ontario

Lots 24 and 25, con, VI, Roxborough tp., Ontario

. Lot 9, con. IV, Roxborough tp., east of Gravel Hill, Ontario
. Lot 22, con. III, Roxborough tp., Ontario
. Lots 13-15, con. 1II, Roxborough tp., Ontario

Lots 10-12, con. III, Roxborough tp., Ontario

Lot 15, con. IT, Roxborough tp., Ontario

Lot 3, con. I, Roxhorough tp., Ontario

Back of cheese factory, Strathmore, Ontario

Where stream crosses road, 1 mile east of Strathmore, con. I, Roxborough tp., Ontario

Road intersecting Indian Lands and con. IX, Charlottenburgh tp., 2 miles southeast of
Strathmore, Ontario

Indian Lands, cons, VIII and IX, Charlottenburgh tp., Ontario

Corner, road between cons. VII and VIII, Charlottenburgh and first north-south road east
of Cornwall tp. boundary, Ontario

Second north-south road east of Sandfield Mills, Ontario

Lots 34 and 35, con. IX, Charlottenburgh tp., southeast of Apple Hill, Ontario
Munroe Mills, Ontario

One mile southwest of St. Raphael, Ontario

In creck gouth of Martintown, Outario

One mile east of MeGillivray bridge, Aux Raisins River, Ontaric

Lot 21, con. VIII, Cornwall tp., Ontario
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Lot 1, eon. VIII, Cornwall tp., Ontario

Bonville, Ontario

Aux Raisins River, § mile west of North Lunenburg, con. V, Cornwall tp., Ontario
Cut in stream crossing road between Lunenburg ‘and North Lunenburg, Ontario
South of where Hoople Creek crosses road betweenfcons. I and IT, Osnabruck tp., Ontario
Aux Raisins River near Black River Station, Ontario

Mille Roches guarries, Ontario

Southeast of St. Andrews, Ontario

Ridge northwest of Grants Corners, con. IV, Cornwall tp., Ontario
Lots 13-15, con. I1I, Cornwall tp., Ontario

Loose at lot 22, con. IV, Gratton tp., Ontario

Lot 24, con. IV, Admaston tp., Ontario

Lot 10, con, VIII, N. Crosby tp., Ontario

Loose, Huntley tp., Ontario, locality not specified

Lot 3, eon. I1I, Goulbourn tp., Outario

Lot 13, con. III, Goulbourn tp., Ontario

Nepean tp., Ontario, loeality not specified

Hull, Quebee, locality not specified

Muriel street, Ottawa, Ontario

Pumphouse, Queen street, Ottawa, Ontario

East side of Chauditre Falls, Hull, Quebec

The ‘Dump’, Hull, Quebee

Chateau Laurier, Ottawa, Ontario

West end of Rideau street, Ottawa, Ontario

Major Hill Park, Ottawa, Ontario

La Salle Academy, Ottawa, Ontario

Montreal road, east of Skead road, east of Ottawa, Ontario
Montreal road, east of Roman Catholic Noviciate, east of Ottawa, Ontario
Lot 5, con, VI, Clarence tp., Ontario

South of Wendover, con. II, N, Plantagenet tp., Ontario

One mile south from Treadwell, Ontario

Thurso sheet, locality not specified

Below bridge at Plantagenet, Ontario

Lot 2, con. VIII, Cumberland tp., Ontario _
Top of hill, lot & between cons. VI and VII, Cumberland tp., Ontario
Lot 26, con. X, Winchester tp., Ontario

Lalonde quarry, west of Alfred, Ontario

Old quarry, south of 8t. Isidore, Ontario

Con, IX, Kenyon tp., Ontario

West of Dunvegan, Ontario

Lota 20 and 21, con. VIII, Kenyon tp., Ontario

Lots ¢ and 10, con. VII, Kenyon tp., Ontario

Dam west of Alexandria, Ontario

Lots 3 and 6, con. ILI, Kenyon tp., Ontario

Along stream, southwest of Greenfield, Ontario

Indian Lands between Kenyon and Roxborough tps., Ontario

Lot 23, con. VII, Roxborough tp., Ontario

Lot 35, con. IV, Roxborough 1ip., Ontario

Lot 3, con. IV, Roxborough tp., Ontario

Cameron farm, southwest of Gravel Hill, Ontario

Lot 46 ? (Indian Lands), con. VII, Charlottenburgh tp., Ontario

. Halfl mile east of Cornwall and Charlottenburgh boundary, con. IX, Charlottenburgh tp.,

Ontario
East side of first road, con. IV, Cumberland tp., Ontario
Lot 35, Front con., Cumberland tp., Ontario
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Lot 23, con, I, Kenyon tp., Ontario

 Allumette Island, Ottawa River, Quebec

Lot 24, con, VII, Allumette tp., Quebec

Loose, at Lake Doré, Ontario

Cobden road, north of Douglas, Ontario

South of Cobden road, Bromley tp., Ontario

Upper 10 feet of outerop, south of Cobden road, Bromley tp., Ontario

. Two miles west of 4th Chite of Bonnechére River, Ontario

Munroe quarry, McNab tp., Ontario
Top of hillock a little south of junction of Fitzroy Harbour, MacLaren Landing, and Wood-
bridge roads, Ontario
Nortgiast of junction of Fitzroy Harbour, MacLaren Landing, and Woodbridge roads,
tario

Southeast end of flat area west of MacLaren Landing, Ontario
Road about one mile north of Aylmer, Quebec
Near top of hill, Aylmer, Quebec

. Railway track, one mile northeast of Stittsville, Ontario

. East of Duntile quarry, Carling ave., west of Ottawa, Ontario
. North of City View, southwest of Ottawa, Ontario

. North of C.P.R. tracks west of Parkdsle ave., Ottawa, Ontario

Primrose Avenue Hill, Ottawa, Ontario
Upper layers of quarry at White cottage, Skead road, east of Ottawa, Ontario

. On hillock east of Skead road, east of Ottawa, Ontario
. Montreal road, west of Green Creek bridge, east of Ottawa, Ontario

Top of cut on crossing, old road 2 miles east of Orleans, Ontario

. Lot 1, con. XTI, Ramsay tp., Ontario

. Northeast of Orient, Ontario

. Lot C, con. VII, Cumberland tp., Ontario

. Lot 3, con. VI, Cumberland tp., Ontario

. Loose blocks on top of Stewart quarry, Rockland, Ontario

Con. X, Russell tp., Ontario, just west of Lemieux road

. Lots 20 and 21, con, VII, Kenyon tp., Ontario

One mile west of Kenyon Station (Greenfield?), Ontario

. Three miles north of Alexandria, Ontario

Two miles southeast of Strathmore, Ontlario
Abo(t)lt. one-half mile east of Cornwall tp. boundary, in con. IX, Charlottenburgh tp.,
ntario
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DESCRIPTIONS OF SPECIES
Genus, Dinobolus Hall
Genotype, Obolus conradi Hall

Subecircular or transversely oval in outline, broken by a prominent pedicle
beak; valves convex, thick; concentrie striz present.

Pedicle valve with an acute projecting beak; cardinal area of considerable
width, triangular, more or less elevated, transversely striated and crossed vertically
by the pedicle groove; interior having a small platform, narrow posteriorly, widening
towards the front, extending midway and having a V-shaped anterior margin with
apex anteriorly pointed; platform vaults abruptly conical; central muscle sear in a
groove on the platform, lateral scars occupying most of the rest of the space;
anterior median septum and pallial sinuses faint.

Brachial valve with beaks inconspicuous; cardinal area narrow, inner crescent
strong; platform narrow and its V-shaped anterior margins more sharply pointed
than in the pedicle valve; platform vaults short and conical; central scars deep
in furrow, at the front end of which faint anterior scars visible in some specimens;
$:dja.n septum low, but stronger than in pedicle valve; pallial sinuses more or less

istinet.

This is the only genus of the Trimerella group that occurs in the Ordovician
system. The outer form bears a superficial resemblance to Eichwaldia, which
internally is very different. It can be distinguished externally by the erect and
projecting beak of the pedicle valve, as compared with the incurving beak of
Eichwaldia, and the cardinal area of Dinobolus is very different from the internal
plate of Eichwaldia,

Dinobolus canadensts (Billings)
Plate I, figure 24

Obolus canadensis Billings, Can. Nat. Geol.,, 3, 1858, p. 441, figs. 20-23 (not ﬁg 19); Geol.
Surv., Canada, Rept. of Prog. 1857, 1858,p 189, ﬁgx 20-28 (not fig. 19)

Obolelling canadensu Bll.lmga Can. Nat. Geol. 2nd ser, 6, 1871, pp. 222 and 326. figs. 1-5.

Dinobolus canadensis (Billings), Davidson and King, Quart. Jour. Geol. Soc. London, 30,
1874, p. 162, Pi, 19, fig. 7."

Outline oval with posterior end narrower than anterior; biconvex; width,
length, thickness, and hinge of holotype: 33 mm., 38 mm., 16 mm., and 21 mm.,
respectively; cardinal area erect, 5 mm. in height, curving laterally to disappear a
little posterior to mid-length; surface with concentric stri@, more prominent near
the anterior margin.

Pedicle valve with projecting beak, and interior typical of the genus.

Brachial valve: beak incurved, shorter than pedicle valve by the height of the
pedicle cardinal area, which makes its length more nearly equal to its width;
interior typical of the genus.

Billings originally described two forms under this name. He noted that the
species was variable in outline, and later limited the species D. canadensis to those
forms that are longer than wide.

Occurrence. Leray-Rockland beds, localities 7 and 15,

Type. Holotype, G.8.C.* No. 1150; paratype 1150a; from Leray—Rockla.nd
beds, the 4th Chiite of the Bonnechére, Renfrew co., Ontario.

l'l‘he shbreviation G.8.C. is used for the type specimens in the collections of the Geological Survey. Canada,



17

Dinobolus erectus n.sp.
Plate I, figure 25

A pedicle valve only is known and it is highly silicified. Enough is preserved,
however, to show that it is distinct from any described species.

Large, slightly longer than wide, having the typical concentric stri@ and the
transverse strize on the cardinal area; pedicle beak very long and prominent;
pedicle groove narrow with sub-parallel mdes, cardinal area very large; the interior
shows the platform large, wide at the interior, and lateral supports mdely divergent;
platform vault concave toward the front.

The only character of the brachial valve preserved is its outline, which is
almost identical with that of D. magnificus Bil

The species differs from D. magnificus Billings and D. canadensis Billings
in having the pedicle valve much longer in proportion to its width, the beak
more prominent, and the pedicle groove with sub-parallel sides. In addition,
it differs from D. canadensis in its more transversely oval brachial valve.

Occurrence. Leray-Rockland beds, locality 15.

Type. Holotype, G.8.C. No. 6301, from Leray-Rockland beds, the 4th Chate
of the Bonnechére, Renfrew co., Ontario.

Dinobolus magnificus (Billings)
Plate I, figures 26, 27

Obolus canadensis Billings (part), Geol. Surv,, Canada, Rept. of Prog. 1857, 1858, p. 189,
.19 (not 20-23); Nat. Geol., 3, 1858 p. 441, fig. 19 (not 20-28).
ina magnificus Billings, Can. Nat. Geol., 2nd ser, " 6, 1872, p. 329, fig. 7.
Dinobolus magnificus (Billings), Davidson ami King, Qum't Jour. Geol. London, 30,
1874, p. 164, Pl XIX, E:

This species was originally included under D. canadensis, but Billings later
distinguished it from the typical D, canadensis by its more transvarsely oval form.
Billings and later suthors figured the brachial valve only. A poorly preserved
paratype showing the beak of the pedicle valve is illustrated here to show that the
beak was blunt, that the transverse oval outline is true for the whole specimen, and
to compare it with the pedicle valve of the preceding species D. erectus n.sp.

Occurrence. Leray-Rockland beds, locality 7.

Type. Holotype, G.S.C. No. 1161; paratypes, 1161a-1161d; from Leray-
Rockland beds, Paquette Rapids, Ontario.

Genus, Lingula Bruguiére
Genotype, L. anatinag Lamarck ( =L. unguis Linn.)

Tongue-shaped, elongate, ovate or subquadrate in outline; broad towards the
front, sides parallel or tapering towards the beak; valves subequa.l often hard to
dlstlngumh the brachial valve generally shghtly shorter than pedicle; pedicle
opening common to both valves; muscle sears usually indistinet, two pairs of ad-
ductors, four pairs of sliders; shell thin, usually compressed, glistening, black,
smooth, or with concentric or concentric and radial strie.

The genus Lingula has changed little from Ordovician time to the present.
The general shape combined with the glistening black surface distinguishes it from
other genera, and the species are generally separated by the variations in outline and
the presence or absence of striation.
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Lingula briseis Billings
Plate I, figure 7

Lingula briseis Billings, Geol. Surv., Canada, Pal. Foss., 1, 1865, p. 48, fig. 52; Geol. Canada j
1863, p. 161, fig. 186.

The species is 18 mm. in length and is characterized by its nearly straight
anterior margin, and lack of shoulders on the posterior margin.

Occurrence. Sherman Fall beds, locality 42; Cobourg beds, locality 95.

Type. Cotypes, G.S.C. Nos. 1643c and 1643e. The types are not from the
Ottawa-St. Lawrence Lowland, but from Rividre Bayonne, Berthier co., Quebec.

Lingula cobourgensis Billings
Plate I, figure 16

Lingula cobourgensis Billings, Geol, Surv., Canada, Pal. Foss., 1, 1865, p. 50, fig. 54; Geol.
Canada, 1863, p. 161, fig. 132.

Emended Description. Regularly oval; large, greatest width slightly anterior
to middle; length about one-third greater than width, length 25 mm. to 36 mm.,
width 18-5 mm. to 25 mm.; convexity gentle—a specimen 25 mm. in length is 7 mm.
in thickness including both valves; extremities subequal, posterior very obtusely
angular, anterior evenly rounded; sides very gently convex centrally, but with a
sharper curve towards the extremities; brachial valve gently convex in median line;
pedicle valve slightly flattened in the median line above the long umbonal muscle
scar, which in one partly exfoliated specimen is 0-72 of the total length; surface,
black, smooth, shiny, ornamented by fine concentric growth lines crossed by less
conspicuous radiating lines.
" The type specimens come from Cobourg, Ontario, but the form is found at

ttawa.

Occurrence. Sherman Fall beds, locality 198; Cobourg beds, localities 43, 87,
91, 92, 97, 124 125, 133, 134, 170, 208, 229, 242, 257,

Type. Holotype, .8.C. No. 1635a. The type is not from this region but from
Cobourg beds, Cobourg, Ontario.

Lingula curta Conrad
Plate I, figure 4

Lingula curta Conrad, Jour. Acad. Nat. Sci., Philadelphia, 8, 1842, p, 266, Pl. XV, fig. 12;
Ha}lfli,ngé. gg‘w York, 1, 1847, p. 97, Pl. XXX, fig. 6; Billings, Geol. Canada, 1863,
p. 161, fig.

This species can be distinguished from others by its small size and almost
equal length and width, giving it a subeircular outline exeept for the slight irregu-
larity at the beak.

Occurrence. Hull beds, locality 61; Sherman Falls beds, localities 160, 199,
203, 210; Cobourg beds, locality 141.

Type. Plesiotype, G.5.C. No. 6304, from Sherman Fall beds, lot 26, con. V,
Osnabruck tp., Ontario.

Lingula elongata Hall
Plate I, figure 5

Lingula longata Hall, Pal. New York, 1, 1847, p. 97, PL XXX, fig. 5; Billings, Geol. Canada,
1863, p. 161, fig. 135.

This species can be distinguished from L. brisers Billings by its more nearly
parallel sides, its lack of radial stri, and, unless crushed, by its greater convexity.
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Occurrence. Hull beds, localities 59, 60; Sherman Fall beds, localities 52,
57, 203; Cobourg beds, locality 134.

Type. Plesiotypes, G.S.C. Nos. 1639 and 6314, from Sherman Fall beds,
lot 26, con. V, Osnabruck tp., Ontario, and from Hull beds, cement quarry, Hull,

Quebec.
Lingula hullensts n.sp.
Plate I, figure 6

Medium size, elongate-pentagonal; posterior blunt with two sharply rounded
shoulders marking the greatest width; beak projecting but little beyond; sides
gently converging towards the rounded anterior angles; anterior margin truncated
with slightly convex outline; convexity not very great; holotype measuring: width,
anterior width, greatest length, and thickness (one valve) 9-5 mm., 6 mm., 15-5
mm., and 1:5 mm., respectively; concentric striz; large median septum evident,

The form is distinguished from L. elongata by its blunt posterior shoulders and
truncated anterior. In outline it is very like L. kingstonensis from which it may be
derived, but the aﬁzcimens seen are all larger and blunter in the posterior region.

Occurrence. wville-Leray beds, locality 787; Hull beds, locality 57.

Type. Holotype, G.8.C. No. 6318, from Hull beds, Brewery creek, Hull,
Quebec.

Lingula huronensis Billings
Plate I, figures 14, 15
L. huronensis Billings, Can. Nat. Geol. 4, 1859, p. 433, fig. 9; Geol. Canada, 1863, p. 124, fig. 48,

This species differs from others of its size in having three triangular faces and
a straight anterior margin.

Occurrence. Leray-Rockland beds, locality 147.

Type. The holatype is not from the Ottawa-St. Lawrence Lowland but from
Lake Huron. Holotype, G.S.C. No. 1159; paratype, G.S.C. No. 1159a; plesiotype,
G.8.C. No. 6319; from Leray-Rockland beds, lot 3, con. III, River Front, Gloucester
tp., Ontario.

Lingula narraway? Wilson
Plate I, figures 10, 11
Lingula narrawayi Wilson, Geol. Surv., Canada, Bull. 33, 1921, p. 44, PL IIT, figs. 4-6.

The species is closest to L. trentonensis Conrad, L. kingstonensis Billings, and
L. riciniformis Hall, but can be distinguished from them by its narrowness, its
sharper beak, and more truncated anteror.

Occurrence. Pamelia beds, localities 34, 35, 94; Lowville beds, localities
106, 109.

Type. Holotype, from Lowville beds, Parkdale avenue, Ottawa, Ontario, in
the collections of the Royal Ontario Museum, Toronto, Ontario.

Langula obtusa Hall
Plate I, figure 3
L. obtusa Hall, Pal. New York, 1, 1847, p. 98, PlL. XXX, fig. 7; Billings, Geol. Sury., Canada,
1863, p. 161, fig. 137,

The diagnostic feature of this species is the combination of the obtuse angle of
the beak and its non-terminal position.,

Occurrence. Leray beds, locality 25; Hull beds, locality 60; Hull or Sherman
Fall beds, locality 50; Sherman Fall beds, localities 57, 203; Cobourg beds, localities
43, 96, 134, 162, 179, 208.

Type. Plesiotype, G.8.C. No. 6323, from Sherman Fall beds, lot 26, con. V,
Osnabruck tp., Ontario.
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Lingula philomela Billings .
Plate I, figure 12
L. philomela Billings, Geol. , Canada, Pal. Foss,, 1, 1865, p. 49, Ca.nada.
DS b 101 S, 135; FLall sid Claskes, Pel. Now York. &, ot 17 1852 P1 T g 5

Very long, sides slightly convex, almost parallel; beak obtusely angula,r
anterior end narrowly rounded; length more than twice the width; shell convex;
shallow, narrow sinus ex‘tendmg from one-quarter to one-third anterior to the beak
along the median line, almost to the anterior margin; ornamentation, fine concentric
growth lines mterrupted anteriorly by squamose irregularities; colour black.

This form is readily distinguished from all others by its long, narrow outline,
median sinus, and anterior ornamentation.

Occurrence. Hull beds, locality 60; Sherman Fall beds, locality 160,

Type. Holotype, G.S.C. No. 1641&; paratype, No. 1641; from Montmoreney,
Quebee, not from this region.

Lingula rectilateralis major Ruedemann
Plate 1, figure 13
ngulu rectilateralis Emmons, Geol. New York, Rept. 2nd Dist., 1842, p. 399, fig. 6.

Pl i ratafégall (not Enchwald), Pal. New Yor 1, 1847, p. 96, Pl ﬁg 4: p. 285,
Lzmic)lla {‘;cfh{iczesialu Em,mons, Ruedemann, New York State Mus. Bull, 162, 1912, p. 91,
nguia rsctdggaha mor Ruedemann, New York State Mus. Bull. 292, 1925, No. 1, p. 110,

XT, 1 and

Thls form is of approximately the same size and general appearance as
L, cobourgensis, but is distinguished from that species by its straight sides and more
or less truncated anterior margin.

Occurrence. Rockland-Leray beds, locality 147; Hull beds, locality 58.

Lingula riciniformis Hall
Plate I, figure 2

Lingula reciniformis Hall, Pal. New York, 1,'1847, p. 95, PL XXJ%G- . 2; Winchell and
Schuchert, Geol. Minnesota, 3, 1893, p. 343 ﬂg. 24, PL XXIX
The species, from 6 mm. to 8 mm. in length, is characterized by its even con-
vexity and by its somewhat attenuated posterior part ending in an obtuse beak.
Occurrence. Leray beds, locality 171; Hull beds, localities 53, 60, 61; Cobourg
beds, locality 96.
5 b‘l’ype. Plesiotype, G.S.C. No. 6324, from Hull beds, Wright’s quarry, Hull,
uebec,

Lingula sinclairi n.sp.
Plate I, figures 8, 9

Very small, broadly ovate; posterior subangular, anterior broadly rounded;
beak not quite terminal, posterior to the beak and to the protegulum a narrow band
bearing the continuation of the concentric strise, not always visible if the beak is
slightly buried, often broken off leaving a short straight posterior margin; convexity
moderate; position of median septum evident in several erushed specimens; average
greatest length 5 mm., greatest width, 4 mm.; concentric striss very fme, of two
sizes, several exceedmgly fine ones between two. larger; radial strie very fine, often
interrupted near the anterior by fine squamose-like irregularities.

The species is close to L. crassa deseribed by Hall*, but it is clearer to give the

! Hall, J.: Pal. New York, 1, 1847, p. 98, PL XXX, fig. 8,
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Ottawa limestone form a new name because Hall does not mention the alternation
of concentric strise, and from his deseription and illustrations it is evident that he
has included more than one species. The gpecies differs from others in its small size,
the non-terminal beak, and the ornamentation.

The form is named after G. W. Sinclair who has done considerable collecting
in the region.

Occurrence. Sherman Fall beds, locality 200.

Type. Holotype and paratype from Sherman Fall beds, 1 mile west of Finch,
Ontario, in the private collection of G. W. Sinclair.

Lingula trentonensts Conrad

Plate I, figure 1
Lingula trentonensis Conrad, Jour. Aead. Nat. Sci., Philadelphia, 8, 1842, p. 266, Pl. XV,

2 1
Idng% attenuata ! Hall (not Sowerby), Pal. New York, 1, 1847, p. 94, PL. XXX, fig. 1.

This speeies is characterized by the lack of convexity. It is very close to small
forms of L. obtusa Hall, but has a sharper and a terminal beak, is longer in propor-
tion to its width, and is less convex.

Occurrence. Pamelia ? beds, locality 79 (loose); Sherman Fall beds, locality
200; Cobourg beds, locality 114.

Type Plemotype from Cobourg beds, Parliament Hill, Ottawa, Ontario, in
the private collection of G. W. Sinclair.

Lingulasma Ulrich
Genotype, L. schuchertt Ulrich

Outline linguliform, subquadrate or subpentagonal; biconvex; greatest thick-
ness posterior to the middle; greatest width at the squared anterior margin; posterior
margin sloping gently to the sides from a slightly projecting beak; pedwle valve
extending beyond the brachial; shell substance rather thin, and genera.lly black as
in Lingula; concentric strize, with radial strise showing on slightly exfoliated speci-
mens.

Pedicle valve having the area largely enclosed within the shell, making a small
ghelf beneath which lie the apical ends of some of the muscle scars; a low concave
platform present, the anterior margin of which is not hollowed, extending approxi-
mately half the length of the shell, and with a median septum produced from its
anterior margin; muscle scars on the platform; transverse scars beneath the plat-
form at the antero-lateral angles.

Brachial valve more convex than the pedicle, having a high platform about the
same extent as the platform of the pedicle valve, with a concave anterior margin
produced in & long median septum; a smaller median ridge produced from the apical
region and lying upon the posterior two-thirds of the platform; on either side of it
lie the muscle scars; transverse muscle scars in the antero-lateral margins
the platform as in the pedicle valve.

Interiorly Lingulasma differs from Lingula in the platforms of the two valves.
Exteriorly it can be distinguished by the greater convexity of the part of the shell
that covers the platform, by the squared front, and usually by its larger size.

Lingulasma eva (Billings)
Plate I, figures 21, 22, 23
Lingula %a Billings, Can, Nat. Geol,, 6, 1861, p. 150; Geol. SBurv., Canada, 1863, p. 141,

Pseudolingula ? eva Billings, Roy. Soc., Canada, 8rd ser. 38, 1945, p. 60.
The species is distinguished by its subpentagonsal outline and its very large
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size. The holotype is 31 mm. in length but another specimen attains 40 mm.

The Ottawa specimen is exfoliated showing the radial strie clearly.

. gocgsrrence Hull beds?, locality 215; Cobourg beds, localities 1132, 133,
Type. Holotype, G.8.C. No. 1160a; paratype 1160b. The types are not

frem the Ottawa-St. Lawrence Lowland, but from Murray Bay, Quebec, from an

horizon thought to be Black River in age; plesiotype, G.S.C. No. 6325, from Cobourg

beds?, from an unspecified locality at Ottawa, Ontario.

Genus, Cornwallia Wilson
Genotype, C. minuta Wilson?

“A small parasitic shell, subovate in outline, with fine radiating striz, Pedicle
groove wide at the posterior end. The preservation of the specimen is poor and the
outer shell layer of the host so covers it that it is difficult to establish ii s relationship
to other members of the family. The radiating striee are quite distinet from other
forms already deseribed.”

Cornwallia minuta Wilson (?)
Plate I, figure 17
C. minuta Wilson, Roy. Soe., Canada, 26, 1932, seec. 4, p. 388, PL 1V, fig. 4.

Parasitic; outline suboval; pedicle valve, the only one seen, convex; small,
measuring: width, length, and thickness 3 mm., 3 mm., and 2 mm., respectively;
fine radiating strize.

Schuchert® thought this the young of some other species, but as no other form
like it has been found in the Ottawa formation, and as it does not correspond to any
species elsewhere described, it is included here.

Occurrence. Cobourg beds, locality 247,

Type. Holotype, G.3.C. No. 6609, from Cobourg beds, Indian Lands, con.
IIT, Kenyon tp., Ontario.

Genus, Tremaiis Sharpe
Genotype, Orbicula terminalis Emmons

Circular or transversely oval in outline; pedicle valve depressed posteriorly
apex near the posterior margin; pedicle opening below apex, widening posteriorly
with straight or outwardly curving sides; pedicle interior with faint furrow between
the opening and the apex, from which extend radiating branching sinuses; brachial
valve evenly convex, apex marginal or slightly projecting, posterior margin thick-
ened and grooved for passage of pedicle; brachial interior with two transversely
elongated posterior scars, between which a median septum begins and becomes more
prominent anteriorly; central scars oblique, with divisions, all deeply excavated;
surface covered by pits arranged in quincunx or in radiating rows; shell substance
an outer punctate calecareous layer, and an inner impunctate corneous layer.

The form is distinguished from Schizocrania by its characteristic ornamenta~
tion, and the shape of the pedicle notch.

Trematis oitawaensis Billings
Plate I, figures 19, 20 &, b

T. oitawaensis Billings, Geol. Surv., Canada, Pal. Foss., 1, 1865, p. 53, fig. 58; Hall and Clarke,
Pal. New York, 8, 1892, p. 189, PL IVG, figs. 15-17; Winchsll and Schuchert, Pal. Min-
nescta, 3, 1893, p. 369.

The type specimen measures 25 mm. in diameter, but others attain {30 mm. or
more in the greatest diameter. To the original description may be added that some

! ghuchert, Chas.: Personal communieation.|
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specimens tend to be more transversely oval rather than circular as in the illustrated
holotype.

The large size, dark colour, flattened convexity, and reticulate ornamentation
are the outstanding features of the species.

Occurrence. Hull beds, localities 53, 58, 60; Hull or Sherman Fall beds, locality
52; Sherman Fall beds, locality 203; Cobourg beds, localities 43, 90, 133.

Type. Holotype, G.8.C. No. 1651; paratype, No. 1651a; plesiotype, No. 6326;
from Hull beds, Hull, Quebec.

Trematis terminalis (Emmons)
Plate I, figures 18 a, b

Orbicula terminalis Emmons, Geol. New York, Rept. 2nd Dist., 1842, p. 395, fig. 4.

Trematss terminalis (Emmons), Sharpe, Quart, Jour. Geol. Soc. London, 4, 1848, p. 6
figs. 1-3; Emmons, Amer. Geol. 1, pt. 2, 1855, p. 201, fig. 63; PL VIII, fig. 11. P 65

The species varies from 8:5 to 15 mm. in length, and from 10 to 13 mm. in
width, As deseribed by Emmons the brachial valve 18 gently convex, the concentrie
stri very fine, and the puncta penetrate the inner shell where they are compara-
tively distant and have a quincuncial rather than a radial arrangement; the puncte
of the outer surface in quincunx arrangement, but becoming crowded and out of
either radial or concentric alinement near the anterior,

The species differs from most other species in the quincuncial arrangement of
of the puncte; from T'. fragilis in having the puncte all over instead of on the
posterior part only, from T. millepunclata in having puncts on the inner shell, and
from T. punclostriata in lacking the linear arrangement of the puncte,

Occurrence. Leray-Rockland ? beds, locality 215; Rockland beds, localities 60,
172; Sherman Fall beds, locality 200.

Type. Plesiotype, G.S.C. No. 6327, from Leray-Rockland beds, Murray’s
quarry, L'Orignal, Ontario.

Genus, Sehizocrania Hall and Whitfield
Genotype, Orbicula ? filosa Hall

Parasitic; subeireular in outline; pedicle valve flat or convex; apex subcentral;
pedicle notch deep and wide with its apical angle occupied by a plate; brachial
valve larger than the pediele, convex, beak terminal, two sets of muscle scars on the
interior, one pair of strong posterior adductor scars, separated by a low median
ridge, diverging from the beak and in some cases faintly divided transversely, a
gecond pair of faint, minute scars centrally placed; surface of pedicle valve concen-
trically wrinkled and of brachial valve radially striated.

The genus is smaller than Trematis and lacks its distinctive ornamentation.
It can be readily distinguished from other parasitical Ordovieian brachiopods by the
terminal beak of the brachial valve; and the pedicle valve differs from that of
Orbiculoidea in its wide notch in place of the narrow limited slit.

Schrzocrania filosa Hall
Plate II, figures 17, 18

Orbicula ? filosa Hall, Pal. New York, 1, 1847, p. 09, PL XXX, fig. 9.
Schizocrania. filosa. Hall, Hall and Whitfleld, Pal. Ohio, 2, 1875, p. 73, PL. I, figs. 12-15; Hall
and Clarke, Pal. New York, 8, pt. 1, 1892, p. 143, PL IVG, figs. 22-30.

The species is characterized by the fine thread-like striz of the brachial valve,
It is distinguished from 8. ? rudis by its more cireular outline, from S. schucherti
by the fineness of the radiating striz, and from the following new species S. minus-
cula by its size.
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Occurrence, Lowville beds, locality not specified; Leray-Rockland beds,
locality 216; Rockland beds, locality 210; Hull beds, localities 56, 60, 213; Hull or
Sherman Fall beds, locality 50; Sherman Fall beds, localities 200, 263; Cobourg
beds, locality 89.

. Plesiotypes, G.8.C. Nos. 6328 and 6329, from Leray-Rockland beds,
near L’Orignal, and from Hull beds, cement quarry, Hull, Quebec.

Schizocrania minuscula n.sp.
Plate II, figures 25 a-c

Minute, almost eircular in outline, 2-25 mm. to 3 mm. in diameter; pedicle
valve very flat, smaller than brachial valve and ornamented with strong concentric
wrinkles. The only specimen seen is broken, and the edges of the pedicle noteh are
not preserved, but the specimen shows the brachial valve projecting beyond it.
Brachial valve convex, the greatest convexity being in the posterior half, giving the
whole a false appearance of greater width than length, beak terminal; valve showing
internally two small posterior and two tiny anterior musecle scars; surface of the
brachial valve covered with minute sharp radial stris, ten to 1 mm. at the anterior
m”&}‘i]:'f the largest specimen seen.

species is distinguished by its minute size and the fine, sharp radial stris
of the brachial valve.

Occurrence. Cobourg beds, locality 174.

Type. Cotypes, all on one slab, G.8.C. No. 6371, from Cobourg beds, lot 2 ?,
con. IV, Cumberland tp.

Genus, Orbiculoiden d’Orbigny
Genotype, Orbicula morrisi Davidson

Qutline circular or subelliptical ; valves not equal ; pedicle valve flat or depressed,
apex excentric, inclined posteriorly, pedicle groove beginning at apex passes pos-
teriorly for a short distance then continues as a tube that opens obliquely into the
interior near the posterior margin, but the oblique opening is rarely preserved,
brachial valve depressed conical, apex excentrie, inclined posteriorly; surface smooth,
with concentric strie or more rarely with radiating strise.

Brachial valves are most commonly preserved, and are to be distinguished
from those of Crania in that the apex is less centrally placed and less erect. Pedicle
valves of Crania lack the pedicle slit. Orbwulmdea iffers from Schizoireta in the
reversal of the valves. The pedicle valve of Schizotreta with the pedicle slit is convex.

Orbiculoidea lamellosa d’Orbigny

Plate II, figures 12, 13

Orbicula lamellosa Hall, Pal. New York, 1, 18‘17 .99 Pl XXX, fig. 10.
DzmmmmsBuhngséeo Sury., Canada, Pal. .1, 1865, p. 51, ﬁg.55
Orbiculoidea lamellosa (Hall), Hall and Clarke, Ps.l "New York, 8 pt. 1, 1802, PL IVE
fig. 12; Winchell and Schuchert, Geol. Minnesota, 3, 1893, p. 364, Pl. XXIX, fig
Circular outline; both valves convex; diameter 15 to 20 mm.; strie concentnc,
coarser near the apex,
Pedicle valve depressed convex; apex subcentral; a pedicle groove extending
from the apex but npot reaching the margin.
Brachial valve more convex than the pedicle valve, several specimens measuring
4 mm. in height; apex about one-third the diameter from the margin.
The species is distinguished by its circular outline, low convexity, subcentral
beak, and concentric ridges.
Occurrence. Hull or Sherman Fall beds, locality 212; Cobourg beds, localities
91, 133, 166, 223, 234.
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Type. Plesiotypes, G.S.C. No. 6372, Cobourg ? beds, Ottawa, Ontario, and
Hull or Sherman Fall beds, 4 miles west of L’Orignal, Ontario, in the private collec-
tion of G. W. Sinclair.

Genus, Schizotreta Kutorga
Genotype, S. elliptica Kutorga

Small, subeircular in outline; valves unequal; pedicle valve convex, apex
excentric, pedicle groove elliptical, extending half or less distance {from apex to
posterior margin and then merging into the internal siphon; cardinal slope convex;
brachial valve flat or depressed, apex also excentric; surface with simple concentric
growth lines interrupted by the pediele groove.

The genus can be distinguished from Orbiculoidea and Crania in the reversal
of the valves, the pedicle valve of Schizofreta with its broader shorter groove is
convex, not flat as in the other two genera, and the apex of the valves is more ex-
centric. The convex valve of Crania is brachial and has no groove.

Schizotreta canadensis n.sp.
Plate II, figures 14, 15

Small, almost circular, 6+5 mm., in diameter; pedicle valve moderately convex,
apex very excentric, 2-5 mm. from the posterior margin and inclined anteriorly;
pedicle groove narrow and short, being 0-75 mm. in length; brachial valve flat,
apex less excentric than that of pedicle valve; surface, black, shiny, having fine
concentric growth lines, crossed by low, fine, radial lines not very evident externally,
but showing better in exfoliated parts.

The species is distinguished from S. pelopea in its smaller size, posteriorly
placed apex, narrow pedicle groove, and faint radiating lines.

Occurrence. Leray beds, locality 174; Sherman Fall or Cobourg beds, locality
110.

Type. Holotype, G.8.C. No. 6373; paratype, No. 6373a; from Leray beds,
lot 2, con. IV, Cumberland tp., Ontario.

Schizotreta pelopea (Billings)
Plate II, figure 16

Discina pelopea Bi.llinﬁ, Geol. Burv., Canada, Pal. Foss., 1, 1865, p. 52, fig. 56.

Schizotreta pelopea (Billings), Winchell and Schuchert, Geol. Minnesota, 3, 1893, p. 865.

The species is characterized by its conical pedicle valve with the excentric
beak and small oval pedicle opening. The differences between it and S. canadensis
are given under that species. ]gr, differs from S. tenuilamellata {(Hall) in being smaller,
having a more convex valve, and in its short canoe-shaped pedicle opening.

Occurrence. Cobourg beds, localities 90 and 131.

Type. Holotype, G.S.C. No. 1656. The specimen marked as the type came
from Montreal. There is considerable doubt as to its being the true type, because
of its exfoliated condition. Plesiotype, G.S.C. No. 1655a, from Cobourg beds,
Ottawa, Ontario.

Genus, Crania Retzius

Genotype, Anomia craniolaris Linnaeus

Parasitical, small, subcircular with posterior part slightly wider; pedicle valve
flat, depressed convex or conforming to the host, lacking any pedicle opening;
brachial valve convex, apex subeentral, posteriorly directed ; surface smooth, spinose,
concentrically or radially striate; interior of both valves with two pairs of adductor
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soars, the posterior pair close to the margin and widely separated from one another,
the anterior pair smaller and near the centre; shell caleareous and strongly pune-
tate, the canals dividing near the surface.

The pedicle valve of Crania differs from Orbiculoidea and Schizocrania in having
no pedicle opening; the brachial valve is usually smaller, less circular in outline,
more conical in convexity, and posteriorly directed,

Crania setigera Hall
Plate II, figure 11

Crania selis Hall, Descr. n.sp. of Crinoidea and other Fossils, 1866, p. 12; 24th Rept ]
. gew YOIII: %ta.te ?s%glgalg.l H.r.st,n}ﬂ, ﬁl&??, 4?'62%?" Pll;e}lﬂl,dﬁ .gﬁ; hHa. d&ggLChrhe, Pal,
ew York, 8, pt. 1, 1 5 , figs. 14-16; Winchell an uchert, Minnesota,
Pal 3, 1893, p. 372, Pl. XXIX, figs. 32, 33. '
The species is cited by W. R. Billings from Ottawa, but has not been seen by
the writer. )
Occurrence. Cobourg ? beds, locality 133.

Crania trentonensis Hall
Plate II, figure 10
Crania irenionensis Hall, Descr. nsp. of Crinoidea and other Fossils, 1866, p. 12; 24th
Rept. New York State Cab. Nat. Hist., 1872, p. 219, PL VII, figs. 11, 12; Hall and
Clarke, Pal. New York, §, pt. 1, 1892, Bl. IVH, Bgs. 21, 25.

This species is particularly characterized by its strong concentric growth lines.
The Ottawa-St. Lawrence Lowland specimens are slightly smaller than the typical
species, but in form and muscle scars they conform to it.

Occurrence. Leray-Rockland beds, locality 14; Cobourg beds, locality 43.

Genus, Pholidops Hall
Genotype, Orbicula squamiformis Hall

Small, biconvex, equivalvate, oval or subelliptical, apex subcentral or marginal,
unattached, a smooth, broad border at the contact of the valves, which externally
are difficult to distinguish; internally, pedicle muscle subeentral within a small,
sharply defined, elevated, triangular area having its apical angle pointed anteriorly,
posterior adductors at the base of the triangle and lobed posteriorly; brachial
posterior adductors similar, but separated by the elongate median anterior muscle
scars; surface with strong, concentric growth lines, in a few cases crossed by inter-
rupted radial strize.

The genus differs externally from other Craniide in its biconvex form, inter-
nally in its sharply defined subeentral triangular muscle area.

Cooper! revived the name Craniops for Pholidops. Hall is the author of both
names, and in 1860 substituted Pholidops for Craniops. It seems to the writer that
it causes confusion to revert to a name dropped by its author, after 80 years of use
of his substitute name.

Pholidops trentonensis (Hall)
Plate I1, figure 1

Pholidops trentonensis Hall, Descr. n.sp. of Crinoidea and Other Fossils, 1866, p. 14; 24th
Rept, New York State Cab. Nat. Hist., 1872, p. 221, PL VII, fig. 8; Hall and Clarke,
Pal. New York, 8, pt. 1, 1802, p. 157, PL. IV 1, fig. 17.

The few specimens found are small and may belong to P. {renlonensis minor
Winchell and Schuchert, but are retained in the species rather than in the variety
because without more specimens it is not possible to establish a persistency of small
size, and the Ottawa-St. Lawrence Lowland is much closer geographically to the
deposition basin of the species. .

1Cooper, G, A.;: Wash, Acad. Sci, Jour,, 32, No. 8, p. 229 (1942),
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Occurrence. Hull beds, locality 60; Sherman Fall beds, localities 39, 42, 129;
Cobourg beds, localities 43, 119, 218,
Q bType. Plesiotype, G.S.C. No. 6374, Sherman Fall beds, quarry, Val Tetreau,
uebec, .
Genus, Plectorthis Hall and Clarke
Genotype, Orthis plicatella Hall

Transversely elliptical, profile biconvex; anterior margin faintly sulcate;
ventral valve deeply convex, ventral area projecting, slightly curved, shorter than
the greatest width; dorsal valve less convex, dorsal area straight, shorter than ven-
tral, apex slightly projecting and curved; delthyrium and notothyrium unmodified.

Ventral interior showing delthyrial cavity shallow, teeth small, at the angle of
hinge and delthyrium, fossettes oblique, faint; dental plates thin, clearly defined,
continued around the crescent diductor area; muscle area heart-shaped, between
one-third and one-half shell length, adductors linear within the diductors, a low
ridge extends forward from the adductors. )

Dorsal interior shows a shallow notothyrium eavity, eardinalia about one-fifth
length of shell; brachiophores short, grooved inside, supported by thin convergi
plates obliterated in many specimens; sockets deep; cardinal process a thick, roun%:ﬁ
ridge with crenulated muscle surface; in old specimens a median ridge extending
from the anterior of the cardinalia platform.

Most specimens do not preserve the finely drawn characteristics of tha interior.
For practical use in identification the most easily recognized generic differences
are cited here. Plectorthis differs from Hesperorthis externally in being biconvex
instead of concavo-convex or plano-convex, in having a lower cardinal area, and
in having a hinge lina shorter than its greatest width. The Plectorthis ventral valve
has a shallow cavity and the muscle area is defined by a prolongation of the dental
plates. In Hesperorthis ventral valve the cavity is shallow and the dental plates
receding. In Plectorthis brachial valve the cardinal process is a thick rounded ridge
with erenulated scar and the brachiophores are short, stout, grooved inside, and
limited by a small plate; in Hesperorthis the cardinal process is simple, blade-like,
‘expanded slightly and often cleft, the brachiophores are simple, ventrally carinate
and unsupported. Plectorthis is similar to Heberlella in the character of its cardinal
process, in its brachiophores, and in having the small concave plate attaching the
brachiophores to the wall and thus defining the sockets. Externally it can be
distinguished by its even convexity lacking the fold and sinus of Hebertella at the
anterior half, and by its more curved ventral beak. Internally both the ventral
and dorsal cavity are shallow, and the teeth small, unlike the deep cavities and
strong teeth of Hebertella.

Plectorthis neglecta (James)
Plate 11, figures 8, 9
Plectorthis Mﬂ’;ﬁ‘;ﬁ‘ } Pﬂ]::é’n(t:ﬂroﬁtﬁi.lﬁg 'ozrlﬁ:', 8, pt. 1, 1892, p. 221, PL V, fig. 21;
Foerste, Sci. Lab, Denison Univ. Bull,, 16, 1910, p. 52, PL VI, figs. 1a-le.

The species is characterized by the implantation rather than the bifurcation
of the secondary stris, at various distances from the beak, the first area of implanta~
tion being at 2 mm. to 3 mm. from the beak in the Ottawa-St. Lawrence specimens.
The secondary striz soon attain the same height and width as the primary.

The species differs from P. plicatella in its smaller size and numerous secondary
striee, from P. aequalis, P. fissicosta, P. jamesi, and others in the introduction of
additional strise by implantation and the consequent lack of fascicles of strie.
The specimens found correspond exactly with the description and illustrations of
P. neglecta, and it is felt that a lower horizon and geographical distance are not
sufficient reasons for introducing a new specific name.
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Occurrence. Sherman Fall beds, locality 199; Sherman Fall or Cobourg beds,
locality 6; Cobourg beds, localities 72, 86, 128, 131, 133, 249.

Plectorthis ottawaensis n.sp.
Plate II, figures 5 a~d

Small, semi-oval; profile unequally biconvex, pedicle valve slightly convex,
brachial valve less so; neither fold nor sinus, though both valves have a tendengy to
flatten anteriorly; average specimen having greatest width 10 mm. to 11-5 mm,,
greatest height 7 mm. to 8+25 mm.; increase in striation once only, by implantation
about 1-5 mm. from beak in pedicle valve, and at no other place, by bifureation in
the brachial valve, also near the beak but distance slightly more variable; striz
rapidly attain full size, coarse, about 27 to 30 in number, having interspaces about
equal to their width, crossed by almost invisible growth lines.

The form is distinguished from P. plicatella irentonensis Foerste by its smaller
size and by its method of increasing the strize. It differs from P. neglecta in having
only one area of striation increase and in having the increase by bifurcation in the
brachial valve. It differs from P. plicatella laurenting in its fewer initial plications
and their increase by implantation.

Occurrence. *Leray-Rockland beds, locality 7 (Ami cited a Plectorthis from
locality 67, which may be this species); Sherman Fall beds, locality 259; Cobourg
beds, localities 3, 89, 90, 104, 125, 128, 174, 224,

Type. Holotype, G.8.C. No. 6375, from Cobourg beds, corner of Lorne ave.
and Maple st., Ottawa.

Plectorthis plicatella laurentinag n.var.
Plate II, figure 4

The variety averages: width 11 mm., length 8 mm., though a number of speci-
mens are larger. It has 29 to 33 coarse simple plications.

The species P. plicatella restricted has 20 to 26 coarse plications, and according
to Foerste® has a strong tendency to introduce secondary ones. The variety then
differs from the species in its smaller size, its more numerous plications, and its
lack of secondary plications. It is distinguished from P. plicatella trentonensis
Fﬁerste, which also lacks secondary plications, by its smaller size and more numerous
plications. )

Occurrence. Sherman Fall beds, localities 13, 56; Sherman Fall or Cobourg
lz)egs,zlzo:scslity 6; Cobourg beds, localities 3, 43, 90, 91, 103, 121, 131, 134, 183, 208,

19, 223.

Type. Holotype from Research Council Laboratories, Sussex st., Ottawa, in

the private collection of G. W. Sinclair.

Plectorthis plicalella trentonensis Foerste
Plate II, figures 7 a, b
Orthis ;PW} i{;m.‘sﬂa Winchell and Schuchert, Geol. Minnesota, 8, 1803, p, 436, PL
P. plicaiella irentonensis Foerste, Sci. Lab. Denison Univ. Bull, 16, 1910, p. 49.

This variety is large, some specimens attaining a width of 20 mm. It has from
20 to 28 straight, coarse, simple plications. The differences from the species and
P. plicatella laurentina n.var. are given under the latter variety.

Occurrence. Sherman Fall beds, loeality 185; Cobourg beds, localities 103, 121,

128, 134, 223,
Plectorthis pulchella n.sp.
Plate IT, figures 6 a, b
Semieircular; profile almost equally biconvex; neither fold nor sinus present;
! Foerste, A. F.: Sci. Lab. Denison Univ. Bull., 16, 1910, p. 40,
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medium size, holotype measuring: width, length, and thickness, 19 mm., 15-5 mm.,,
and 6 mm., regspectively; hinge 12 mm.; cardinal angles blunt; cardinal area narrow,
that of the pedicle valve being the higher; striz bifurcating regularly, beginning at
4 mm, from the beak and continuing almost to the margin, size of strie increasing
rapidly, but the fascicular bifurcation produces an irregularity in appearance.

The species is close to P. fissicosta Hall but differs in its more circular outline,
and the strize of P. pulchella increase in size so rapidly that the initial striee are lost
among the rest, whereas in P. fissicostate Hall they remain stronger to the margin.

. Occurrence. Leray-Rockland beds, locality 7; Cobourg beds, localities 121,

133, 134,

Type. Holotype, from Research Council Laboratories, Sussex st., Ottawa,
in the private collection of G. W. Sinelair.

Genus, Platystrophia King
Genotype, Terebratulites biforatus Schlotheim

Spiriferoid, strongly biconvex; anterior margin subparallel to hinge; prominent
fold in brachial valve and sinus in pedicle valve; cardinal angles acute or obtuse;
cardinal areas broadly triangular, curved, subequal; beaks incurved, striated, ven-
tral beak commonly re-absorbed; delthyrium and notothyrium open; strong radial
costee and minute granules; shell impunctate.

Ventral interior: teeth wide, moderately strong; fossettes shallow oblique;
dental plates strongly defined; deep umbonal cavities, often filled in gerontic
specimens; muscle sears obscure, in young surrounded by a ridge; adductor scars
broad and linear; diductors elongate; callosity in the apex; anterior margin costate
in youth but only at extreme margin in gerontic specimens.

Dorsal interior: notothyrium cavity shallow, area small; brachiophores grooved
on the inside, supports convergent; teeth sockets shallow, having a small delimiting
concave plate as in Plectorthis; cardinal process a simple low ridge; posterior scars
larger than anterior and separated from them by a low ridge at right angles to the
median ridge.

The genus is distinguished from all other Orthida by its spiriferoid form. Inter-
nally it is distinguished from Plectorthes in particular by the very low cardinal pro-
cess, though essential characteristics are often covered by additional shell matter.

The genus is very variable and might have been considered as one species
with numerous variations as has been done in the case of the variable species
Camerella hemiplicata (Hall), Platystrophia, however, has been divided into a
number of species on the basis of differences in hinge line, height of fold, and
striation. The several species have been grouped by Cumings, and the grouping
further developed by Me¢Ewan. The basis of the grouping is the development of
the coste in the sinus and on the fold.

I. Uniplicate group
1 plication in the sinus and 2 on the fold.
I1I. Biplicate group
A. 2 plications in sinus from the bifurcation of the primary, 3 on the fold, 1 im-
planted between the 2 primaries.
B. 3 of equal strength in sinus.
4 of equal strength on fold by bifurcation of median secondary plication, hinge

long, and low fold.
C. 41in sinus, primary bifurcates and 2 lateral added, & on fold, 1 intercalated then
2 primary bifurcate; hinge line short.
D. b in sinus, primary bifurcates, 1 median implanted then 2 lateral implanted.
6 on fold, two primaries, one implanted, which then bifurcates, followed by
bifurcation of two primaries.
III. Triplicate group i
3 in sinus, the primary unaltered and two lateral implanted. )
4 on fold, by bifurcation of two primaries. Three subgroups: low fold, high
compressed fold, and high fold.
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I. UnrrricaTe Grour
Platystrophia uniplicaia McEwan
Plate IT1, figures.1, 2

P. uniplicata MeEwan, U.S. Nat. Mus. Proe., 56, 1919, p. 405, PL XLII, figs. 1, 2.

The species is characterized by the single plication within the sinus and two on
the fold derived from a single bifurcation: The specimens are usually small and
have been cited from the Lower Trenton at Lake Champlain. The range is here
extended to Upper Trenton.

Occurrence. Cobourg beds, localities 93, 115, 162, 247, 249, 257.

Type. Plesiotypes, G.S.C. Nos. 6376 and 6378, from Cobourg beds northeast
of Dow Lake, Ottawa, and from con. 1, Roxborough tp., where stream crosses road
east of Strathmore.

II. BrpricaTE GROUP

Subgroup A
Platystrophia precedens McEwan
Plate IIT, figure 3
Platystrophia precedens McEwan, U.S. Nat. Mus, Proc., 56, 1919, p. 405, PL. X111, figs. 7, 8.
The specimen at hand is poorly preserved, but it shows the typical bifurcation
of the plication within the sinus, and that the hinge is less than the greatest width.
The Ottawa-St. Lawrence Lowland specimen is a little larger than that illus-

trated, but the species is the only one cited from beds older than the Richmond.
Occurrence. Cobourg beds, locality 88.

Subgroup B
Platystrophia irentonensis McEwan
Plate ITI, figure 4

Platysirophia trentonensis McEwan, U.S. Nat. Mus. Proc., 56, 1919, p. 407, PL. XLII, figs. 3, 6.

The species is characterized by its wide hinge line, the slightness of the eleva~
tion of the fold, and the bifurcation of the median plication of the fold.

Two broken specimens seem to belong to this species.

Occurrence. Leray-Rockland beds, locality 25; Cobourg beds, locality 223.

Subgroup C
Platystrophia sp.

All members of Subgroup C have heretofore been cited from the Silurian, The
four specimens here dssigned to that subgroup are all ventral valves and are too
goor for specific description, but they have the plication pattern of the sinus of

ubgroup C. In size, length of hinge line, and total number of plications they are
closer to P. brachynota (Hall) than to P. reversata (Foerste) of Subgroup C.
Occurrence. Cobourg beds, localities 162, 189.

Subgroup D -
Platystrophia hermitagensis McEwan
: Plate III, figure 5

PM;{asi_riJgphia hermstagensis MoEwan, U.S. Nat. Mus. Proc., 56, 1919, p. 409, PL. XLIT, figs.
The species is distinguished by its long hinge line and its lack of convexity.
Only one pedicle valve is present and is smaller than the Tennessee specimen
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described. The hinge is wide, even with the tips broken. The convexity is not great
and the plication pattern in the sinus, the proportions of the outline, and the total
number of plications are correct. The species is characterized by its wide hinge line
and 5 plications in the sinus, which have increased by the bifurcation of the initial
one and the implantation of three, one in a median position and two appearing later
on the sides.
Occurrence. Cobourg beds, localities 223, 252.
i lType. Plesiotype from MeAlpine, Ontario, in the private collection of G, W.
Inciair.
IIT. TrirLicATE GROUP

(a) Low Fold
Platystrophia extensa McEwan
Plate I1I, figure 10
Platystrophia extensa McEwan, U.S. Nat. Mus. Proec., 56, 1919, p. 410, PL. XLII, figs. 39-41.

The species is characterized by its wide hinge line, its tendency to flatness on
t.}m slopes of the brachial valve, and the 9 to 13 rounded plications on the lateral
opes.

The specimens from the Ottawa-3t. Lawrence Lowland are somewhat larger
than the typical species, being more like P. preponderosa in size, but the number of
lateral plications, 9 to 13, places them with P. extensa McEwan.

Occurrence. Sherman Fall beds, localities 42, 185, 209, 210 ? ; Cobourg beds,
localities 85, 168, 218, 225, 238,

Type. Plestotype, G.8.C. No. 6380, from Sherman Fall beds ? , Ange gardien
road, 4 miles west of L’Orignal, Ontario.

Platystrophia amoena McEwan
Plate III, figures 7a, b
Platystrophia amoena McEwan, U.8. Nat. Mus. Proc., 56, 1919, p. 412, PL. XLIII, figs, 1-8.

The hinge is approximately the width of the shell, which is thin, subequally
convex, with low, spreading fold and shallow sinus; 4 plications on the fold and 3
in the sinus; 9 plications on the sides.

The forms listed by Ami as P. biforaia Schlotheim and P. biforata var. lynz
Eichwald probably belong to this species.

The species is by far the most abundant representative of the genus in the
Ottawa-St. Lawrence Lowland.

Occurrence. Leray-Rockland beds, localities 7, 19, 65, 77, 148, 151, 164;
Rockland beds, locality 30; Hull beds, localities 45, 46, 138, 161, 215 7, 227; Hull
or Sherman Fall beds, localities 50, 210; Sherman Fall beds, localities 10, 42, 129,
160, 166, 186, 199, 210, 259, 264 ; Sherman Fall or Cobourg beds, locality 6; Cobourg
beds, localities 43, 85, 86, 90, 91, 101, 107, 110, 111, 115, 116, 119, 131, 134, 140,
;g, 21?3, 174, 175, 189, 191, 198, 208, 224, 225, 233, 236, 239-241, 244-249, 252,

Type. Plesiotype, G.8.C. No. 6381, from Cobourg beds corner of Fifth ave.
and Percy st., Ottawa, Ontario.

Platystrophia amoeena longicardinalis McEwan
Plate II1, figure 8
Platystrophia amoena longicardinalis McEwan, U.S., Nat. Mus. Proe., 56, 1919, p. 412, PL
XLﬁI, figs. 9-13.

The variety is like the species in its thinness and in its plication pattern, but
has extended cardinal extremities.

The form is distinguished from P. exfensa by its smaller size and few lateral
plications.
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Occurrence. Leray-Rockland beds, localities 151, 164; Hull beds, locality 58;
Sherman Fall beds, localities 39, 42, 166 179, 185, 187 199 209; Sherman Fall or
Cobourg beds, lo&ahty 180; Cohourg beds locahtlee 43 85 88, 90, 95, 101, 119,
121, 131, 133, 134, 162, 168 189, 208, 224 226, 235, 241-243 248 252 253 258,

Type Ples.uotype, G.8.C. No. 6382 from Cobourg beds mill dam at Loch
Garry, Ontario,

Platystrophia amoena robusta McEwan
Plate 111, figure 9
P. amoena robusta McEwan, U.8. Nat. Mus. Proc., 56, 1019, p. 412, PL. XLIII, figs. 14-17.

This variety differs from the species in its greater convexity and generally
more robust form. The Ottawa-St. Lawrence Lowland specimens are somewhat
larger than the typical form, but otherwise they agree with the deseription.

Occurrence. Cobourg beds localities 168, 189, 208, 249, 257, 250.

Type. Plesiotype, G.S.C, No. 6383, from Cobourg beds east half of lot 21,
con, VIII, Cornwall tp., Ontario.

Platystrophia elegantula McEwan
Plate I1I, figures 6 a, b
P elegantula McEwan, U.S. Nat, Mus, Proc., 56, 1919, p. 410, PL XLIII, figs. 44-47.

The species is small and subglobose, with a hinge line shorter than its greatest
width, and with 3 plications in the sinus increasing to 5 as maturity is approached,

Occurrence. Sherman Fall beds, locality 265; Cobourg beds, localities 240,
242, 258, 259.

Type. Plesiotype, G.S.C. No. 6384, from Cobourg beds, lot 9, con. IV,
Roxborough tp., east of Gravel Hill, Ontario.

(b) Ponderosa Group (high compressed fold)
Platystrophia preponderosa MoEwan
Plate ITI, figures 11, 12
P. preponderosa McEwan, U.8. Nat, Mus. Proe., 56, 1919, p, 427, Pl. XLIX, figs. 6-8.

The fold is moderately high and somewhat compressed, the thickness equals
the length, the hinge is equal to or less than the greatest width, and there are 8 or
9 plications on the slopes.

The species is distinguished from P. amoena robusta by its fewer lateral plica~
tions, and from P. extensa by its less extended hinge and fewer lateral plications.

The forms identified as this species are somewhat broken, but they appear to
agree with the description.

Occurrence. Cobourg beds, locality 175 ?, and from an unknown locality.

Genus, Skem'dioides Schuchert and Cooper
Genotype, S. billingsi Schuchert and Cooper

Small, semi-elliptical ; hinge line straight; cardinal extremities acute or nearly
right a.ngle, biconvex to CONCavo-convex; fold and sinus in some cases present;
area erect or inclined anteriorly on the pedicle valve; delthyrium open;
aurface having radial strize.
Pedicle interior with strong teeth; dental supports forming a shallow spondy-
lium, free in front.
Brachial interior with shallow cavity; concave socket plate present; brachio-
ﬁgones long and slender with supporting plates; a median septum; cardinal process
ear.
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Skenidioides ¢ merope (Billings)
Plate I, figures 2, 3

Billngs, Gool. Surv, Canads, Pal. Tose, I, 1865, p. 189, s 116,
af’ ¢ (Billings), Hall and Clarke, Pal. New York, 8, 1892, p. 243, PL VIIA,

Skmlggdes ?7 zn'wrope (Billings), Schuchert and Cooper, Peabody Nat. Hist. Mus,, Mem. 4,
s P

Sub-elliptical in outline; very minate; greatest width at the hinge line; width
and length measuring 4 to 5 mm., and 3 mm., respectively; anterior margin broadly
rounded, almost parallel with hinge line; cardinal extremities a right angle or acute;
cardina) ares of the pedicle valve erect or slightly inclined anteriorly; surface of
valve with an even convexity, sloping down abruptly to the margins; brachial
cardinal area not so high, valve gently convex with a broad, shallow, median sinus;
strise 24 to 28, simple, coarse for the size of the shell.

Outwardly the form corresponds with the generic description, but no interior
has yet been found so that some doubt exists as do its belonging to this genus.

Occurrence. Rockland beds, locality 156.

Type. Billings types are missing. Neotypes, G.S.C. Nos. 6385 and 6386,
Rockland beds, Sbewa.rt quarry, Rockland, Ontario.

Genus, Hesperorthis Schuchert and Cooper
QGenotype, Orthis tricenaria Conrad

Semicireular or semi-elliptical in outline, plano- or concavo-convex; hinge

straight; cardinal angles acute or forming a right angle; anterior margin straight or
broadly convex; ventral area long, plane or gently ourving, dorsal area shorter than
ventral area and plane.

Ventral valve convex, beak gently curved; delthyrium long and narrow covered
by a partial or complete deltidium; ventral interior having deep cavity; teeth small;
crural fossettes shallow and obhque, muscle scars subcircular or sub-cordate
diductors curved or subtriangular; adductors central, lanceolate; three ndges
anteriorly directed.

Dorsal valve: notothyrium open or partly elosed; cavity shallow; brachiophores
simple, supported by a thickened shell substance; cardinal process smlple sometimes
cleft; a median ridge present from cavity platform to anterior of the musele scar;
muscle area large; anterior adductors triangular, larger than the posterior.

Simple strong coste with a few finer ones between them, crossed by concentrie
gmwth lines; she% 1l substance impunctate.

enus practically includes all those American species that have been
formerly lgentlﬁed as Orthis. Schuchert and Cooper separate it from the typical
European genus Orthis on features that are persistent but more a matter of degree
than real differences. Hesperorthis is plano-convex or concavo-convex, which is
usual with the Furopean Orthis, but some of the latter are biconvex. Hesperorthis
has a longer cardinal area, the beak is gently not strongly incurved. Internally each
rib has a median cleft instead of a ridge; in the ventral valve are small teeth and the
shallow erural fossettes, whereas in Orthis the teeth are strong and crural fossettes
deeﬁ I, in the dorsal valve the muscular area of Hesperorthis is large, that of Orthis
small.

Hesperorthis tricenaria (Conrad)
Plate II, figures 19 a,-c

Orthis tricenaria Conrad, Proc. Acad. Sci. Ph.ﬂadeg 1843 p 333, Balter, Geol. Surv,,
Canada, Can. Org. Rem dec. 1, 1859, p. 39, PL 13{

Hesperorihis lricenaria (Conmd} Schuchert and Cooper, Peabudy Mus. Nat. Hist., 4, pt. 1,
1032, p. 85, PL 1V, figs. 13, 14, 17-21, 25-27, 29

The species is characterized by the high cardinal area of the pedicle valve and
the large, coarse, simple plications. A large specimen measures: 256 mm., 23 mm.,
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and 11 mm., in width, length, and thickness, respectively. More average specimens
are ﬁ.pprox:mate}y 21 mm., 20 mm., and 8 mm., respectively.

This widespread species has been well descnbed and illustrated formerly as
an Orthis. The reasons for the change in generic name are given under the generic
description. The species is not as prolific at the upper horizon as it is at the lower.

Occurrence. Leray beds, localities 19, 21, 74, 77, 132, 154, 209; Leray-Rockland
beds, localities 7, 20, 28, 67, 78, 81, 83, 140, 142, 146, 147, 152, 156, 164, 187, 206,
220; Rockland beds, localities 27, 30, 136, 148, 156; Cobourg beds, localities 91,
103, 131, 134, 229, 257, 259.

Type. Plesiotype, G.8.C. No. 1151¢, Leray-Rockland beds, Paquette Rapids,
Ottawa River, Ontario.

Genus, Glyptorthis Foerste
QGenotype, Orthis insculpta Hall

Shell small or large, subquadrate, subelliptical; anterior margin convex or
emarginate; hinge wide and straight; cardinal angles right angled or obtuse;
unequally biconvex, the dorsal valve being the more convex, and bearing a more or
less shallow sinus; ventral beak and area curved or plane, projecting or erect; dorsal
area straight or incurving; ornamentation strong frilled costs, shell impunctate.

Ventral interior moderately deep; teeth strong; fosseties obhque dental plates
strong; muscle scar obeordate, impressed, elevated anteriorly; a.dductors broad,
central, commonly elevated; “diductors narrow, divergent, eiungate, ad]ustors
narrow, elongate, at the base of the dental plates; a short median ridge present
extending anteriorly from the adductors.

Dorsal valve with shallow cavity; cardinalia strong; brachiophores as in Orthis;
cardinal process a thickened linear ridge, muscle scars on the side; platform thick-
ened, produced part length as a median ridge; posterior adductors smaller than
anterior, separated from one another by an arched ridge at right angles or oblique

to the median ncége. ,

Externally Glyplorthis differs from both Hebertella and Hesperorthis in its
rugose ornamentation,

Internally the ventral valve of Glyptorthis has well-defined adjustor scars,
attenuated diduectors, broad adductors, a median ridge anterior to the adductors
and prominent kidney-shaped ovarian markings as compared with the lack of
adjustor scars, diductors expanded in front, adductors borne on a narrow median
ridge, the lack of a median ridge anterior to the adductors, and the lack of prominent
ovarian markings in Hebertella. In the dorsal valve Gl torthis has a thickened
linear cardinal process, and sockets defined by shell tluckemng as compared with
the thickened end of the cardinal process and a plate defining the sockets in
Hebertella,

Internally the dorsal valve is similar to Hesperorthis. The ventral valve
differs in its strong teeth, broad adductors, divergent narrow diductors and one
anteriorly directed median ridge, as compared with the small teeth, lanceolate
adductors, subeireular or sub-cordate diductors, and three ridges anteriorly directed
as in Hesperorthis.

Glyptorthis bellarugosa (Conrad)

Plate I1I, figures 13, 14, 15

Orthis bellarugosa Conrad, Proc. Acad. Nat. Sm Philadelphia, 1, 1843, p. 333; Hall, Pal. New
York, 1, 1847, p. 118, Pl XXXTI, fig. 8
Glyptorthis bell&rugoaa (Conrad), Foemte, Sci, Lab. Denison Univ., Bull. 17, 1914, p. 258.

The species is smaller than @G. insculpta (Hall) and the brachial valve has a
tendency to be more convex. In both valves the musecle scar is less robust and in the
pedicle valve there is a slight difference in the configuration of the shell just anterior
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to the mhuscle scar. (Compare with Schuchert and Cooper, Pea.body Nat Hist.

Mus., Mem. 4, 1932, P1. VI, figs. 18 and 29.)

. lsgccurram Lowvﬁle—Leray beds, locality 156; Leray-Rockland beds, locahtlea
Plesiotypes from Leray-Rockland beds, Paquette Rapids, Ottawa

Rwer,yg& tario, in the private collection of G. W. Smclmr

Glyptorthis insculpta (Hall)

Plate III, figures 16 a, b
Orthis insculpta Hall, Pal. New York, 1, 1847, p. 125, PL. XXXITI, fig. 12; Meek, Pal. Ohio, 1,
1873, p. 99, Pl tix

Glyptm-thw msc % (I:fa.l Foerste Bai. Lab. Denison Univ., Bull. 17, p. 268; Schuchert and
v Nat. Hist, Mus, Mem, 4, 1982, PL VI, figs. 17, 18, 20, 21, 26, 29.

The main dlﬁerencee between this species and G. bellarugosa Conrad is the larger
size of G- insculpia (Hall) and the greater number and finer radial striee. In the upper
beds of the Ottawa formation one specimen has been found considerably larger than
the others and having a slight tendency to a medial depression in the dorsal valve.

Occurrence. Cobourg beds, locality 103.

Genus, Eridorthis Foerste
Genotype, B. nicklesi Foerste

Externally the pedicle valve of Eridorthis has a fold at the beak that gradually
becomes a sinus at the anterior. The brachial valve begins with a shallow sinus
that anteriorly becomes a fold.

Eridorthis was originally defined by Foerste as being a subgenus of Plectorthis.
He did not mention the _strongly imbricated ornamentation, but recognized the
reversal of the fold and sinus of both valves.

Cooper has shown that the species is most closely related to Glyptorthis, but
externally differs in that in the latter the sinus of the brachial valve and the con-
vexity of the pedicle valve remain respectively a sinus or shallow depression and a
convexity throughout life.

Internally, in the pedicle valve of Eridorthis the cavity is shallow, dental plates
well defined in maturity, adductor track linear expanding anteriorly, as compared
with the same valve of Glypiorthis in which the cavity is moderately deep, dental
plates strong in youth but obsolete in old age, and adductor tracks broad and com-
monly elevated.

' Eridorthis rocklandensts n.sp.
Plate III, figures 17 a-c, 18

Subeireular to subguadrate in outline; greatest width a little anterior to the
middle; hinge about two-thirds width ; holotype measuring : width, length, thickness,
and thge, 23 mm,, 18 mm., 13 mm. (both valves), and 16 mm., respectively; two
other pedicle valves avera.gmg 19 mm., 14 mm., 7 mm. (one valve), and 13 mm.,
respectively; cardinal angles obtuse; cardinal area of pedicle valve high, the pa.ra-
type 5 mm., in height; delthyrium large, triangular, and open; teeth strong; striee
50 to 60 in number, strongly imbricated ; ventral fold low, becon:ung a shallow sinus.
Interiors not seen.

Eridorthis rocklandensis differs from E. nicklest and E. rogerensis in being larger,
more gibbous, in having more numerous and finer striz, and in having the fold and
sinus of the pedicle valve and the sinus and fold of the brachial valve less strongly
marked, though this may be due in part to poor preservation.

Occurrence. Lowville-Leray beds, locality 156; Leray beds, locality 156.

Type. Holotype, G.8.C. No. 6387; paratype; No. 6389; both from Leray beds,
Stewart quarry, Rockland, Ontario.
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Genus, Dalmanella Hall and Clarke
Genotype, Orthis testudinaria Hall and Clarke (non Dalman)

Subeircular or subquadrate; slightl blconvex or planowconvex; most species
;m;;a.ﬁ; lug.gel ahorterhthtlm gre&(tie?thmdtﬁ angles rounded; pegardma.lb glma

, pedicle area the larger; etynumopenstnmshﬂ.rp in bundles
generally curving slightly on the wings and along the cardJmfrr%ugmn all croaserf
by growth lines, and in places rugose concentric lines; shell, punctate,

Pedicle valve longer than the brachial, and having a low fold.,

Brachial valve flat, having a shallow suleus.

Pedicle interior: cavity and fossettes deep; teeth heavy for the size of the valve;
plates strong, diverging; muscle scar bilobed anteriorly; adductors linear; diduetors
elongate usually beyond the adductors,

Brachial interior: cavity occupied by short, stout, divided cardinal process,
which in some eases fills the delthyrium; brachiophores simple, divergent, supported
by adventitious shell matter; median ridge low; muscle scar small.

The genus is distinguished by its plano-convex profile, its fascicles of strie
curving on the wings, and its bilobed ventral muscle scar.

Schuchert and Cooper* in reviewing the use of Baneroft’s generic name Onniella
substituted for Dalmanella concluded that coarseness or fineness of striation is not
a sufficient basis for generic differentiation and retained the genus Dalmanclla,
because the internal structure of Dalmanella and Onniella is the same. Later
Cooper? assigned the whole group of North American Dalmanellas to Baneroft’s
genus Resserella without giving any reason. The present writer retaing the long
established genus Dalmanella, which is perfectly understood, until the systematists
establish a firm basis for a generis difference.

Dalmanella millepunctata Wilson
Plate II, figures 20 a, b
D, millepunclata Wilson, Roy. Soc., Canada, 3rd ser., 26, 1932, sec. 4, p. 389, PL IV, figs. 5, 6.

Comparatlvely large for the genus; width and length 20-22 mm. and 15-18 mm.,
respectively, greatest width about mid- length; cardinal area not observed; strim
numerous, beginning with 11 and increasing by bifurcation; countless minute
puncte, to0 a large extent arranged in rows so closely placed as to make the inter-
spaces appear as ridges, parti ly when situated upon the strie.

D. millepunctata differs from the ubiquitous D. rogata in size and in the promi-
nence of the puncte. It is smaller and more subeircular than D. emacerata or
D. whittakers.

Occurrence. Sherman Fall beds, localities 196, 197, 200, 210, 255, 260; Sher-
man Fall or Cobourg beds, locality 43; Cobourg beds, locality 247.

Type. Holotype, G.8.C. No. 6610, from Cobourg beds, outcrop where a
?)t;en.m crosses the road, one mile east of Strathmore, con. I, Roxborough tp.,

tario.
Dalmanella paguettensis (Sinclair)
Plate 11, figures 24 a, b
Onniella paguettense Sinclair, Can. Field Nat., 59, 1945, p. 73, PL II, figs. 2, 3.

Transverse outline; plano-convex, pedicle valve evenly convex, brachial valve
flat; cardinal angles broadly rounded; length and width of holotype 11 mm. and
14-5 mm. respectively.

Pedicle valve having a broad, shallow sinus, brachial valve having a corre-
sponding low, gentle, median convexity.

Strise, coarse, few, about 4 to 5 in 2 mm. at the front.

l Sohuclmrt Chas., and Cooper, G, A.: Peabody Mus, Nat. Hht Mem. 4, 1932, p, 121,
Cooper, G. A.; Index Fossils oilhorth America, 1944, p.
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The species is nearest to 0. whittakeri Raymond, from which it differs in its
more rounded cardinal angles and smaller size. It differs from the more prolific
D, rogata in its larger size, more transverse outline, and coarser stris.

Occurrence.  Leray-Rockland beds, loeality 7.

Type. Holotype, from Leray-Rockland beds, Paquette Rapids, Ottawa River,
in the private collections of G. W. Sinelair.

Dalmanella rogata (Sardeson)
Plate I, figure 21

Orthis rgata Sardeson, Minnesota Acad. Nat. Sci., Bull. 8, 1892, p. 33, PL V, figs. 14.
Orb‘m ( mmlla) tw‘,udmarta (Dalman) Hall and Ola.rke, New York Pal, 8 pt. 1, 1892,

Mmlgi?e\lfh ﬁrggam (Sa.rdason], Rayntond, Geol. SBurv., Canada, Mus, Bull, 31, 1921, p. 14,
Outline suborbicular; profile plano-convex; small, averaging: width, length,
and thickness, 11 mm. to 14 mm., 10 mm. to 12 mm., and 4 mm. to 6 mm. , respec-
twal% hinge a little shorter than the greatest width.
edicle valve moderately convex, with convexity prominent, almost forming a
fold along the median line; brachial valve flat with a shallow depression from beak
nearly to the anterior margin,

Btrie, as Raymond has shown, 11 primaries bifurcating with one, two, or three
seuondanea, which inerease slowly in size giving the valve an irregular fasciculate
ornamentation,

The species has been for years designated as D. festudinaria (Dalman) from
Europe, but Raymond has shown that it differs in having 11 primaries instead of
approximately 30, the secondaries originate farther from the beak and increase
less rapidly, producmg a less regular appearance.

The species differs from D. whitiakeri in its more subcircular outline, smaller
size, shorter hinge line, and less numerous strie. It differs from D. m
in its smaller size, fewer strize, and less striking puncte.

Occurrence. Lowville bads locality 156; Lera.y beds, localities 4, 31, 77, 109,
156, 164, 171, 214, 264; Lemyv-Rock]and beds localities 7, 20, 145; Rockland beds,
Iocalltles 22, 24 65 139 148, 156, 163, 173, 211 Rock]and or Hull beds, localities
136, 209; Hull beda, Jocalities 44, 51, 53, 58, 60, 82, 138, 215, 217, 227; Hull or Sher-
man Fall beds, locality 50; Sherman Fall beds, localities—at all exposures; Cobourg
beds, localities—at all exposures.

i Type. Plesiotype, G.S.C. No. 6390, from Leray beds, quarry west of L’ Orignal,
tario.
Dalmanella whittakeri Raymond
Plate II, figures 22, 23

Dalm iuiliﬂakm Raymond, Geol. Burv., Canada, Mus. Bull. 31, 1821, p. 16, PL. V,

Plano-convex; wider than long; large for the genus, holotype a large specimen
measuring: width, length, and hinge, 25 mm., 18 mm., and 22 mm., respectively;
strize, thread-like, increasing rapidly by bifurcation with ten to twelve finer strie
between two coarser.

Pedicle valve moderately convex, and lacking a median ridge.

Brachial valve almost flat, with a slight median groove near the beak.

Interiors not known.

It has not been cited before from Eastern Ontario.

The species differs from D. rogata and D. millepunciata in its greater size,

more transverse outline, longer hinge line, and more numerous stris.

Occurrence. Sherman Fall beds, localities 11, 13; Cobourg beds, locality 252.
. Type. Holotype, G.S.C. No. 3240; pa,ratype, No. 3240a ; from Peterborough,

tario.
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Genus, Dinorthis Hall and Clarke
Genotype, Orthis pectinella Emmons

Transversely semi-elliptical, suborbicular to subquadrate; profile biconvex or
coneavo-convex, except for the umbo; margin broadly rounded, straight or faintly
emarginate; a broad sinus often in the pedicle valve, also some having a narrow,
shallow depression in the brachial valve; cardinal areas almost straight, pedicle area
almost at right angles to the brachial area and longer than and projecting over it;
delthyrium generally uncovered, but many filled by cardinal process; ornamenta-~
tion, costz not very numerous, crossed by fine concentric growth lines; shell im-
punctate, but oceasionally having tubulose coste.

Pedicle interior shallow; teeth strong; sockets shallow; fossettes oblique;
dental plates not receding, obscure in gerontic individuals; musecle area quadrate,
anteriorly bilobed; adductors small, forming an oval field divided by a low median
ridge; diductors diverging, expanded in front, enclosing the adductors; adjustors
distinet; pallial markings prominent; anterior margin finely erenulate.

Brachial interior: cavity small; brachiophores orthoid, diverging, supported
by shell thickening, bluntly pointed; eardinal process strong, crenulated, often
appearing bilobed; median ridge short, posterior adductors smaller than anterior.

Dinorthis is distinguished by its biconvex or concavo-convex profile, and the
bilobed anterior muscle field of the pedicle valve. The genus exhibits two types of
brachial valves, those that are convex throughout, and those in which the regularity
of the convexity is broken by a median depression or sinus. The genus has also
been divided according to the fineness or coarseness of stri. The subgenus
Plaesiomys has been established to designate those forms having numerous fine
striee.

Dinorthis differs from Hebertella in having a more simple profile and coarser
and fewer strie.

Dinorthis browns n.sp.
Plate IV, figures 18, 19

Sub-elliptical outline; resupinate or plano-convex, except at the umbo; large,
holotype measuring: width, length, and thickness, 29 mm., 23-5 mm., and 8 mm.
(brachial valve), many specimens larger; hinge, 22 mm; cardinal angles rounded;
anterior margin broadly rounded. .

Pedicle valve flat or resupinate, except at the umbo, showing a tendency to
have a broad shallow depression extending from behind the umbo to the anterior
margin.

_ Brachial valve convex, without a sinus, a tendency to flatten in the median
region.

Strise, 40 to 55, strong, coarse, rounded on top, with interspaces equal to or
greater than themselves, multiplying about one-third the distance from the beak,
in the brachial valve: one, two, or even three new striee implanted between the
primaries, rapidly increasing in size, so that the alternation of striz, characteristic
about mid-length, becomes uniform near the margin; multiplication by implanta-
tion in brachial valve and by bifureation in the pedicle valve, in a few cases one
strize becomes three, but the increase in size is so rapid that the regularity is only
slightly disturbed; an occasional additional striee oecurs near the margin of both
valves; strie on cardinal wings not numerous nor exceptionally fine.

The species differs from D. pectinella in its size and multiplication of striz.
It differs from D. subguadrata in being larger, in lacking & sinus in the brachial
valve, and in the multiplication of strize once in place of twice. It is similar to
D. iphigenia in having no sinus in the brachial valve, but differs in its much greater
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size, in multiplication of striee once instead of twice, in the coarser and in the more
pronounced alternation of striz in the mid region, and in not having numerous fine
striz on the cardinal ngs

Occurrence. Rockland beds, locality 165; Rockland or Hull beds, locality 158;
Hull beds, localities 58, 60, 167, 195, 213; Hull or Sherman Fall beds, locality 212;
Sherman Fall beds, localities 186, 263; Cobourg beds, locality 251.

Type. Holotype not from the Ottawa-St. Lawrence Lowland, but from
Belleville, Ontario, G.S.C. No. 1620; paratype No. 6391, from Hull or Sherman
Fall beds, north of west red brick house, Ange gardien road, 4 miles west of L'Orignal,
Ontario.

Dinorthis calderi n.sp. -
Plate IV, figures 16 a-c

Sub-elliptical in outline; resupinate, medium size, measuring: width, length,
and thickness of holotype, 29 mm., 21 mm., and 7 mm., respectively; hinge 14 mm.;
cardinal angles blunt; cardinal areas very narrow at the extremities, that of the
pedicle valve rising abruptly near the beak; anterior margin slightly sinuate.

Pedicle valve flat except for a broad, shallow depression that includes about one-
third of the area.

Brachial valve without sinus, convex in the median region, almost a broad,
low fold, becoming flattened towards the sides.

Strize, about 40 to 60 at the margin, threadlike, sharp, multiplying once
near the beak, and again about two-thirds the distance to the margin, increasing
rapidly in size; interspaces equal to or greater than the strize.

D. calderi belongs to the group of the genus that lacks a sinus or depression in
the brachial valve. It differs from D. iphigenia and its varieties in its larger size,
more flabellate form, and more pronounced fold in the brachial valve and sinus in
the pediele valve, and it lacks the tendency to form numerous small strize on the
cardinal wings.

Occurrence. Sherman Fall beds, localities 127, 160, 199, 263.

Type. Holotype, from Sherman Fall beds 1 mile west of Finch, in the private
collection of J. A. Calder.

Dinorthis dubia n.sp.
Plate IV, figure 20

Sub-elliptieal in outline, flabellate; plano-convex, except at the umbo; large,
width, length, and thickness averaging: 35 mm., 25 mm., and approximately 5 mm.
(brachial valve); cardinal angles rounded; anterior margin broadly rounded.

Pedicle valve almost flat, except at the umbo.

Brachial valve with moderate convexity considering the size of the species,
flattening out at the wings; having a broad, shallow sinus, particularly defined in the
umbonal region and disappearing towards the margin. 4

Strim approximately 60, sharp, comparatively fine, multiplying at approxi-
mately 6 mm. from the beak, and again at 11 mm., occasionally two implanted
almost at the same stage of growth between two primaries, and occasionally a
tertiary stria; increase in size so rapid as to give a general impression of uniformity;
interspaces equal to or greater than the striee.

All of the few specimens present are crushed. Better material would yield more
satisfactory results. The species belongs to the group having a mesial sinus. It
differs from D. subquadrata and D. subguadrata alternata in its larger size and more
flabellate outline,

Occurrence. Rockland or Hull beds, loeality 79; Hull ? beds, locality 215;
Sherman Fall beds, loeality 13.
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Type. Holotype, from Hull ? beds, Murray’s quarry, L’Orignal, Ontario, in
the private eollection of G. W. Sinclair.

Dinorthis tphigenia (Billings)
Plate IV, figures 9, 10
Orthis iphigenia Billings, Geol. Surv., Canada, Pal. Foss,, 1, 1865, p. 138, fig. 110.

Subelliptical or subquadrate in outline; moderately biconvex, width, length,
and thickness averaging: 23 mm., 19 mm., and 8 mm. ., respectively; hmge short,
12 mm.; cardinal angles rounded cardinal ‘area low, neither valye projecting fa.r,
brachial beak slightly incurved; anterior margin straight or broadly rounded.

Pedicle valve gently convex at the umbo, almost flat on the sides, and having
a broad, shallow, mesial depression at the anterior.

Brachial valve moderately convex, no mesial depression but a slight flattening
of the convexity in the central region.

From 45 to 60 very fine, subangular striz, multiplying about one-quarter
distance or less from the beak, and in some instances again near the anterior margin;
by implantation in the brachial and by bifurcation in the pedicle valve, growth in
size rapid so that the regularity of ornamentation is more or less retained; inter-
spa,ces equal to or ézlr&as.t.er than striz; stris on the cardinal wings fine and numerous.

D! iphigenia differs from all others in the numerous fine striz on the cardinal
wings. It differs from D. pectinella in its multiplication of strie and in its short
hinge line. It differs from D. subgquadrata in its smaller size, proportionately shorter
hinge line, low cardinal area, lack of a mesial depression in the brachial valve, and
in the rapid increase in size of strize with broader interspaces.

Occurrence. Rockland beds, locality 165; Hull beds, localities 137, 210, 217;
Sherman Fall beds, localities 13, 42, 186, 210, 263; Cobourg beds, localities 43, 96,
133, 189, 208, 232.

Type. Cotypes, G.S.C. Nos. 1634a-c¢, from Cobourg beds ?, an unspecified
locality at Ottawa, Ontario.

Dinorthis iphigenia media n.var.
Plate IV, figures 1, 2

Sub-elliptical to sub-orbicular in outline; planc-convex except at the umbo,
small, holotype (brachial valve): width, length, and thickness, 20 mm., 16 mm.,
and 6 mm. , respectively; hinge line 13 mm., pa.ra.type (pedicle valve of another
speeimen) 18 mm., 13 mm., and 3 mm.; cardinal angles rounded; pedicle cardinal
area erect, brachial area not seen but, apparently, more incurving.

Pedicle valve flat with very little elevation at the umbo.

Brachial valve convex, though some specimens are slightly less convex across
the median region, and without a sinus.

About 18 primary strie, multiplying to 35 or 40 at the margin; the holotype
has an additional 5 minute striee added just posterior to the margin; other specimens
show an occasional one or two; multiplication of strize by implantation on the
brachial, and by bifurcation on the icle valve; in most cases new strim in the
brachial valve alternate with the primaries, but occasionally two are added simul-
taneously; multiplication begins 6 mm. to 8 mm. from the beak; enlargement rapid
so that there is an appearance of comparative regularity; in pedicle valve multipli-
cation 6 to 9 mm. from the beak, one strie dividing into two or in some cases three,
and in one instance into four, é)hca.tlons, or the primary may continue simple to the
anterior margin. Unexfoliated specimens exhibit a tendency to have several finer
strie crowded on the cardinal wings, as in D. iphigenia. Exfoliated specimens show
sharper striz, and a greater difference in the alternation of primaries and secondaries.
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D. iphigenia media is like the species in general outline, in the brachial valve
lacking a ginus, and in the comparative evenness of the strise. It differs in being
smaller and in havmg more numerous strige.
The variety differs from D. tphigenia minor in being a little larger, in having a
greater alternation of striee, and in having a flatter pedicle valve.
The variety differs from D. meedsi in having few striz, and these are not strik-
mgljr arranged in bundles.
Occurrence. Leray-Rockland beds localities 3, 7 (loose), 16, 19, 24, 207;
Sherman Fall beds, localities 13, 43, 84, 160, 166, 186 199, 212, 261, 263.
Type. Holotype, G.8.C. No. 6392; pamtype, No. 6392&; both from Sherman
Fall ? beds, Jessops Rapids, Bonnechére River, Ontario.

Dinorthis iphigenia minor n.var.
Plate IV, figures 3, 4

Transversely sub-elliptical; gently biconvex at the umbo; small, width, length,
and thickness averaging 17 mm., 13 mm., and 7 mm. respectlvely (both valves,
the brachial being the more convex) hmge about 11 mm.; ; eardinal angles rounded;
cardl‘:lll:dl area low; both beaks ahghtly incurved; anterior margm straight or brom:l.ly
roun "

 Pedicle valve gently convex at the umbo, becoming flat on the sides and flat
or slightly depressed in the central region.

Brachial valve evenly convex, no mesial depression.

From 35 to 45 striz of two orders, secondary ones not increasing in size rapidly,
giving the whole an aspect of alternation of stris right to the anterior margin; a
group of very fine stris on the wings as in the species; implantation on the brachial
valve and bifurcation on the pedicle valve as a rule ocours once only, beginning
about one-third the distance from the beak, very rarely one or perhaps two ad-
ditional strie near the margin.

The species is like D. iphigenia in having no sinus in the brachial valve, and
in having numerous very fine striz on the cardinal wings. It is smaller, and exhibits
a much more marked alternation of striee. It differs from D. meedsi W. and 8. in
having fewer strise, and in the definite alternation of strie. It differs from I). meeds?
plana n.var., described below, in these same features and in being more robust.

Occurrence. Rockland beds, localities 24, 155, 165; Hull or Sherman Fall beds,
localities 50, 210; Sherman Fall beds localities 182 186 199, 216, 263; Cobourg
beds, localities 43 111, 179, 258.

Type.s. Holotype, G.S.C. No. 6393; ; paratype, No. 6393a; from Cobourg beds,
lot 1, con. VIII, Cornwall tp., Ontario.

Dinorthis (Plaesiomys) meedsi germana (W. and S.)

Plate IV, figure 6
Orihis meedsi Winchell and Schuchert, Amer. Geol., 9, 1892
Orthis (Di i8) meedsi germana W, and 8., GmLanmobg&lBQ{p.ﬂS,PLmn

figs, 43-45.

D. meedsi is characterized by its biconvex profile, with the brachial valve
strongly convex, and its strize grouped in twos and threes. This variety is similar
but smaller, the ventral valve has a slight angulated fold, and the dorsal valve a
shallow but distinet sinus.

The two specimens found correspond to the desefiption except that the brachial
valve is more convex, the size a little greater than the illustrated type, and there
are several coarser concentric growth lines.

Occurrence. Cobourg beds, localities 91, 258.

Type. Plesiotype, G.S.C. No. 6405, from Cobourg beds, lot 1, con. VIII,
Cornwall tp., Ontario.
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Dinorthis meedsi plana n.var.
Plate IV, figures 5 a~c¢
Orthis retr)orsa (Salter), Billings, Geol. Surv., Canada, Pal. Foss., 1, 1865, p. 138, fig. 111

Subquadrate in outline; plano-convex except at the umbo; small, averaging:
width, length, and thickness, 185 mm., 14:5 mm., and 4-5 mm., respect.lvely,
hinge not quite three-quarters greatest leugth cardinal angles rounded cardinal
area narrow, that of pedicle valve low, but rising abruptly with the brachial valve
projecting beyond it; short, wide, triangular delthyrium.

Pedicle valve almost flat, except for slight rise at the umbo.

Brachial valve almost ﬂat except at the umbo, without a true sinus, but
exhibiting a flattening in the central third of the anterior.

Strie 55 to 60, crowded on the wings; fine, enlarging gradually, producmg an
irregularity in size; multiplying three times, secondaries beginning about 3 mm.
from the beak, the tertiaries at 10 mm., and the quaternaries very close to the
margin; multiplication by implantation in the brachial valve, by bifurcation in the
pedicle valve, where, in a few cases, the stri divide into bundles of threes.

The variety is like the species in general size and outline, but differs in being
-very thin and flat, and in having the brachial project beyond the pedicle valve.

Occurrence. Sherman Fall beds, locality 57; Cobourg beds, localities 100, 217,
226 (loose 7), 258.

Type. Holotype, G.8.C. No. 6395, from Cobourg beds, old limekiln, Rochester
gtreet, Ottawa, Ontario.

Dinorthis ottawaensis n.sp.
Plate IV, figure 17

Subquadrate in outline; profile of pedicle valve not known; medium size,
width, length, and thickness averaging 26 mm., 20 mm., and 9 mm., respectively;
hinge equal to length; cardinal angles blunt; ca.rdma.l area not seen.

Pedicle valve uncertain, no complete specimen found; one broken valve,
showing approximately the average number of striz, appears tobelong to the species.

Brachial valve gibbous over two-thirds of the shell, curving down rather
steeply to narrow wings; mesial depression present, varying from a flattened area
to a narrow sinus from beak to anterior margin, comparatively deep on the umbona.l

Strlaa, 60 to 75, fine, with interspaces wider than themselves, multiplying twice,
once at about one-third or less from the beak and ‘again near the anterior margin,
where the number is practically doubled, appearing like a fine frill; interspaces
equal to or greater than stris.

The species differs from all others in its gibbous brachial valve combined with
the numerous fine striee with their multiplication near the margin.

Occurrence. Cobourg beds, localities 101, 105, 121, 168, 174, 185, 191, 208,
236, 243.

Type. Holotype, G.S.C. No. 6398, from lot 23, con. VII, Roxhorough tp.,
Ontario.

Dinorthis pectinella (Emmons)
Plate IV, figures 12, 13

‘Orthis pectinella Emmons, Geol. New York, 2nd Distr., 1842, p. 304, fig
Dinor eclinella (Emmons) Hall and Olarke Pal. New Yu:u-l‘zJ 8, 1892. pt.. 1, p. 228, PL V,

figs. 2@-33 Willard and Raymond, Mus. Comp Zool., 68, 1928, 8, p. 268.
The species restricted is suborbicular; plano-convex, except at the umbo,
width, length, and thickness of specimens in this region averaging 22 mm., 18 mm.;
and 7 mm., respectively; hinge line approximately 18 mm., somewhat 1ess than the
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greatest width; cardinal angles blunt; pedicle area higher than brachial; anterior
margin broadly rounded. .

Redicle valve prominent at the umbo, becoming flat and almost concave
towards the margins.

quchial valve regularly convex, most prominent in the middle; no mesial sinus.

Strise numbering 22 to 30, rounded, coarse, simple, with intervening spaces
equal to or greater than the striz.

Many forms have been included under the name Dinorthis pectinella. Emmons’
type has simple strong plications, and Willard and Raymond have restricted the
gpecies to those having this ornamentation. The species can be distinguished from
others by this characteristic striation. The Minnesota species D. pectinella sweeneyt
has the same type of striee but it is smaller.

A variety of Dinorthis pectinella, found at the quarry about 1 mile west of
Finch, is much larger.

Occurrence. Leray-Rockland beds, localities 144, 187; Rockland beds, localities
165, 211; Hull beds, locality 210; Sherman Fall beds, localities 10, 186, 193, 200, 202.

Type. Plesiotypes, G.8.C. No. 6399, from Sherman Fall beds, Castor River
1 mile east of Embrun, Ontario, and from Hull ? beds, Murray quarry, L'Orignal,
in the private collection of G. W. Sinclair.

Dinorthis pectinella of, sweeney: (N. H. Winchell)
Plate IV, figures11la,b

Orthis sweeneyi N. H. Winchell, 9th Rept. Geol. Nat. Hist. Surv., Minnesota, 1881, p, 187,
Orthis (Dinorthis) pectinella var. me}eﬁmxmxﬁN . H. Winchell), Winchell and Schuchert, Geol.
Minnesota, 3, 1893, p. 426, PL , figs. 35-38.

Dinorthis pectinella sweeneys (N. H. Winchell) is like D. pecéinella in its general
outline, profile, and straight, simple plications. It differs from the species in being
consistently smaller, averaging approximately 17 mm, in width and 12 mm. to
13 mm. in length.

The specimens found in the region are few and broken, but they appear to
correspond in all particulars.

Occurrence. Eemy—Rockland beds, locality 151; Hull beds, locality 60; Sher-
man Fall beds, localities 183, 202.

, Dinorthis porcata (MeCoy)?
- Orthig porcata (McCoy), Billings, Geol. SBurv., Canada, Pal. Foss., 1, 1865, p. 135, fig. 111,
Billings cites this form from Ottawa and L’Orignal. McCoy’s original illustra-
tion is very poor, but it has the large simple strim of D. pectinella. Billings also cites
the species from the Richmond of Anticosti, and it is probable the drawing was made
from an Anticosti specimen. No such species has been seen by the writer,

Dinorthis regularis n.sp.
Plate IV, figure 15
Suborbicular to sub-elliptical in outline; profile, plano-convex, except at umbo
if the identification of the pedicle valve is correct; large, holotype (brachial valve):
width, length, and thickness, 34 mm., 25 mm., and 7 mm., respectively.
Pedicle valve not established.

Brachial valve without sinus, convexity greatest about 6 mm. from the beak,
sloping down evenly to the anterior and sides, but flattening out somewhat af the

Strim, sharp, round, rather fine, 19 or 20 primaries, multiplying to 45 to 50
at the margin by implantation of the secondaries at about 9 mm. from the beak
and a few tertiaries near the margin, all increasing so rapidly in size that a general
uniformity is maintained; an evident tendency to have a number of finer strie
on the wings; interspaces broader than stris.
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The species belongs to the group of the genus lacking a sinus in the brachial
valve. It differs from D. iphigenta and its varieties in being subeircular, in its larger
size, in averaging larger interspaces, and in lacking the fine striss on the cardinal
wings. It differs from D. brewni in lacking the mesial sinus in the brachial valve,
in its more suborbicular outline, and in the greater regularity of the stris.

Occurrence. Rockland beds, localities 22, 165; Hull beds, localities 215, 221,
ng Hull or Sherman Fall beds, Tocalities 61, 212 Sherman Fall beds, localities 13

6

Type. Holotype, G.S.C. No. 6402, from Sherman Fall beds, Aux Raisins

River, just east of Black River Station, Ontario.

Dinorthis strathmoria Wilson
Plate 1V, figures 8 a, b
Dinorthis strathmoria Wilson, Roy. Soc., Canada, ser. 3, 26, seec. 4, p. 391, PL IV, figs. 7, 8.

Dinorthis sirathmoria in size and shape is most closely allied to D. iphigenia
minor n.var., but the stris are finer, more numerous, 70 to 90, and, so far as can
be seen, they lack the alternation of strism.

It 1s curious that no other specimens have been found of like size and having
such numerous fine strig.

Occurrence. Cobourg beds, locality 247.

Type. Holotype, G.S.C. No. 6611, from Cobourg beds, outerop in stream
crossing the road 1 mile east of Strathmore, Ontario.

Dinorthis subgquadrata (Hall)
Plate IV, figures 7 a, b

Orthis subquadrata Hall, Pal. New York, 1, 184 . 126, Pl XXXITIA, fig. 1

Grt)u; I(.Dmnrﬂi‘f) E;gqmdmta (Hall) Winchell and chuc.hert Geol. Mlnneaot.a,a 1803, p. 428,

Dinorthis (Plauwmys) subquadrata (Hall) Schuchert and Cooper, Peabody Mus, Nat. Hist.,

Mem. 4, pt. 1, 1982, PL. X, figs. 15, 17, 18, 24-26.

This species belongs to the group included in the subgenys Plaesiomys because
of the number and fineness of the stme, 50 to 75. It is characterized by its sub-
quadrate outline, the mesial sinus in the brachial valve, the multiplication of the
strize once near the beak, and in many cases again near the margin, with increase
in size so rapid as to give the striation an appearance of uniformity.

. The type species 1s cited from the Richmond, but there are a number of speci-
mens in the collections that correspond to the description and illustrations.

Occurrence. Hull beds, localities 60, 137, 138; Hull or Sherman Fall beds,
locality 61; Sherman Fall beds, localities 42, 188; Cobourg beds, localities 43, 86,
99, 123, 133, 185, 189, 226.

Type. Plesiotype, G.8.C. No. 6403, from Hull beds, Robillard quarries,
east of Ottawa, Ontario.

Dinorthis subquadrata alfernate n.var.
Plate IV, figures 14a,b
Orthis subquodraia Billings, Geol. Canada, 1863, p. 165, fig. 146,

QOutline subquadrage; profile plano-convex, except at the umbo; large, holo-
type measuring: width, length, and thickness, 27 mm., 21 mm., and 8 mm., re-
spectively; hinge 20 mm.; cardinal angles bluntly angular; eardinal area narrow,
but pedicle area rising abruptly, in the centre third, almost at right angles to the
plane of the shell; wings gently deflected, more pronounced in some specimens
than in others; anterior margin almost straight.



46

Pedicle valve flat, except for the slight convexity at the umb6 and in some
specimens the deflexion at the wings.

Brachial valve moderately convex, but having a shallow sinus that becomes
flattened anteriorly, producing the rather straight anterior margin.

Striz, approximately 45 to 60 multiplying twice, once near the beak and again
near the margin, increase in size gradual, producmg an alternation in striation
more marked in some specimens than in others,

The variety is like the species in size, in having a mesial sinus in the brachial
valve, and in having a subquadrate outline, though in many specimens the ratio
of width to length is proportionately greater than in the typical species. The great-
est difference, however, is the variability of the increase in size of the secondary
and tertiary strize and the consequent appearance of alternation.

The holotype is the specimen figured by Logan as Orthis subgquadrata Hall.

Occurrence. Hull beds, localities 44, 217; Sherman Fall beds, localities 55, 199,
263; Cobourg beds, localities 118, 133, 162, 258.

Type. Holotype, G.8.C. No. 1630, from Cobourg ? beds, an unspecified
locality, Ottawa, Ontario.

There are in the collections five types of pedicle valves of Dinorthis. All speci-
mens are detached, and it is not possible to assign them to any known species,
therefore, no name is given them, but until relationship can be established atten-
tion is drawn to these several forms. The contrasts are so great that the specimens
are described below.

With these pedicle valves are several crushed brachial valves, having strim
of about the same order. They are larger and more convex than most Dinorthis.

Pedicle valve No. 1
Plate IV, figure 23

Sub-orbicular; flat; large, width, length, and hinge measuring: 37 mm., 32 mm.,
and 30 mm. respect.wely, a few specimens are a little smaller; cardinal a,ngles blunt;
anterior margin rounded; stri@, broad and rounded on top, ha.wng flat mterspaces
less than the width of the stris and with angular margins, as shown from the inner
side; bifurcation of striee at least twice; the first a little obscure from the inner side
but a.ppa.rently at about mid-length, a second near the margin and exhibiting one,
two, or even three snaller stris between two larger ; muscle scar typical and strong,.

Occurrence. Sherman Fall beds, locality 200.

Type. Holotype from Sherman Fall beds, the quarry 1 mile west of Finch,
Ontario, in the private collection of G. W. Sinclair.

Pedicle valve No. 2
Plate IV, figure 22

Subquadrate; flat or slightly convex; large, width 28 mm., length 20 mm.,
hinge 256 mm.; cardinal angles blunt, anterior margin rounded 38 ribs, strong,
generally wider than their mterspaces multiplying at one-third dmtanoe from the
beak, and again at three-quarters distance.

Occurrence. Sherman Fall beds, locality 84.

Type. Holotype, G.8.C. No. 6404, from Sherman Fall beds, Governor Bay,

Ottawa, Ontario.
Pedicle valve No. 3

Plate IV, figure 21

Subquadrate; flat; beak more prominent than in No. 1; comparatively large,
width 29 mm., length 20 mm., hinge 20 mm.; cardinal angles blunt anterior margin
rounded, 55 stnm, mult.lply'mg ﬁrst at m.ld—length a few in bundles of three; inter-
spaces about equal to strize.
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The form is very similar to No. 1 in size and shape, but has finer and more
numerous strise.

QOccurrence, Hull beds, locality 210,

Type. Holotype from old quarry 4 miles east of L'Orignal, Ontario, in the
private collection of G. W. Sinelair,

Pedicle valve No, 4
Plate IV, figure 25

Subquadrate; gently convex, particularly at the umbo, flattened almost to
a sinus in the median third; width 31 mm., length 23 mm., hinge equal to length;
cardinal angles obtuse; anterior margin almost straight; strise, 100, first dividing at
4 mm. from the beak, a second division at 9 mm., and a third near the margin;
interspaces equal to strie; all crossed by fine growth lines, and there are in addition
several coarse imbrications near the margins,

The form is a little larger than the two preceding, the strize are more numerous,
and considerably finer,

Occurrence. Sherman Fall beds, locality 186.

Type. Holotype from Sherman Fall beds, Castor River below Embrun,
Ontario, in the private collection of G. W. Sinclair.

Pedicle valve No. 5
Plate IV, figure 24

Subquadrate; flat, with a faint depression at the anterior margin; width,
length, and hinge measuring: 34 mm., 26 mm., and 26 mm., respectively; cardinal
angles rounded; cardinal area high, sloping forward bayond the perpendicular;
anterior margin broadly curved, almost parallel to the hinge; strie, about 120, fine
for the genus, having interspaces less than their own width; bifurcation of stris,
four or even five times, each stri®e enlarging rapidly.

The form is like pedicle valve No. 4 in its rounded cardinal angles, and in its
numerous and frequently bifurcating strig, but it is larger, flatter, and in the car-
dinal area slopes forward.

Occurrence. Cobourg beds, locality 95.

Type. Holotype, Cobourg beds, corner Rochester and Lydia streets, Ottawa,
Ontario, in the private collection of G. W. Sinclair.

The following table reveals a number of tendencies in the development of
Dinorthis as it occurs in this region. Although the genus was present in older rocks
it did not make its appearance in the Ottawa-St. Lawrence Lowland until the first
hundred feet or more had been deposited. In its development within Black River-
Trenton time the group without a sinus or depression in the brachial valve entered
the region first. Those first introduced apparently disappeared first. Some of the
younger forms lived on until the retreat of the depositing sea. The forms with a
sinus or depression in the brachial valve appeared later than the first of those lacking
the sinus, and of the six species and varieties found, five continued until the end of
deposition.

It is evident, also, that there is a tendency for increase in the number of strie
in the younger forms.

So far as they go these findings do not bear out the suggestion of Schuchert -
and Cooper! that “D. pectinella and related forms represent a culmination of a
trend in the direction of the simplification of ribs”.

* 1 Bohyohert, Chas,, and Cooper G. A.: Peabody Museurn Nat. Hist., Mam, 4, pt. 1. p, 08 {1032),
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Genus, Doleroides Cooper
Genotype, Orthis gibbosa Billings

Semi-elliptical ; biconvex; wide, shallow, anteriorly developed sinus in pedicle
valve and fold in the brachial valve; hinge line straight; shorter than greatest
width; delthyrium open, notothyrium modified by cardinal process; many radial
gtrim crossed by growth lines; shell fibrous and impunctate. g

In the ventral valve the dental lamell® are prominent; diductors creseent
shaped and elongate, outlined by a thickened margin; adductor ridge single,
elliptical ; adjustors elongate, narrow; ovarian ridges radial.

In the brachial valve the cardinal process is a thick ridge; brachicphores long,
blunt, with converging supports; concave plates present, limiting sockets as in
Pleclorthis.

Externally the genus differs from Hebertella in being subequally convex;
internally the ventral muscle area lacks the double adductor ridge of that genus.
The dorsal valve is similar.

The genus can be readily distinguished from Pionodema by its impunctate
shell. In addition it has a wider hinge line and a more pronounced fold and sinus.
Internally the ventral valve diductors are curved and elongate, not subflabellate.
In the brachial interior the brachiophore supports are convergent not divergent as
in Pionodema.

Billings’ type specimen of Orthis gibbosa, which would automatically become
the genotype, has unfortunately been lost, and Cooper has designated as neotypes
three shells from widely distant areas, two from Minnesota and one from the type
locality, presented to Dr. Schuchert by Walter Billings,

Doleroides gibbosus (Billings)
Plate ITI, figures 27 a, b

Orthis gibbosa Billings, Geol. Sury., Canada, Rept. of . 1856, 1857, p. 296.
Pwnfg;ma Foerste, Sci. Lab. Denison Univ., Bull. 14, 1909, p. 221, and Bull. 17, 1912, p.

Doleroides gibbosus (Billings), Cooper, Jour. Pal., 4, 1930, p. 382, PL. XXXV, figs. 7 and
14, PL XXXVII, fig. 2.

Subecireular in outline; gibbous; plesiotype measuring: width, length, thickness
and hinge, 20 mm., 19 mm., 13 mm., and 14 mm., respectively; a low fold an
shallow sinus present; striss numerous and fine. .

D. gibbosus differs from D. pervetus and D. pervetus otiawanus in being pro-
portionately less transverse, in having a relatively shorter hinge line, in being more
gibbous, and in having a more definite sinus in the pedicle valve.

Occurrence. Pamelia-Lowville beds, locality 33; Leray beds, localities 38, 74,
109, 152; Leray-Rockland beds, localities 7, 147.

Type. Billings’ holotype is lost. Cooper has named three neotypes, one of

which comes from the type locali%y; éulesiotype, G.8.C. No. 6409, from Leray-
Rockland beds, lot 3, con, III, R. F., Gloucester tp., Ontario.

Doleroides pervetus ottawanus Wilson

Plate III, figures 28, 29
Dolervides pervetus ottawanus Wilson, Can. Nat., 46, No, 6, 1932, p. 136, PL I, figs. 3-5,
PL II, figs. 14, 15.

This form from the Ottawa-St. Lawrence Lowland was identified as Pionodema
subaequata (Conrad) in all the older literature, until Cooper showed that the genus
Pionodema is punctate, whereas the species from the Ottawa formation 18 im-
punctate.
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Broader than long, holotype measuring: width, length, thickness, and hinge
line, 19 mm., 14 mrp., 7 mm., and 14 mm., respect.lvely, fold and sinus very shallow
and with 1ndeﬁmte mdea strise numerous and fine.

The species differs from D. pervetus in being smaller and in having fold and sinus
less well developed. The differences between it and D. gibbosus (Billings) are given
under that species.

Occurrence. Lowville-Leray beds, localities 80, 109; Leray beds, localities 12,
15, 17, 30, 40, 41, 62, 78, 75, 77, 78, 139, 143, 144 146 156, 159, 171 220, 262
(Loose), 264, 266; Lera.y-Rockla.nd beds, localities 74, 76, 83, 140, 147. 256,

Type. Holotype, G.8.C. No. 6727; paratype, No. 6727a; from Leray beds,
Rockland, Ontario.

Genus, Sowerbyella Jones
Genotype, S. sericea Sowerby (pars)

Semi-oval or semicircular; concavo-convex, pedicle valve convex, brachial valve
concave; greatest width at or near the hinge; cardinal angles acute, in some cases
extended cardinal area low, usually striated, occasionally crossed by transverse
wrinkles; delthyrmm tnangtﬂa.r partly closed by deltidium.

Strize fine, rounded, of two orders, several finer stris between two coarser
strie on the pedicle valve, more even on the brachial valve; corrugations in some
cases present along the hinge line.

Pedicle interior having small teeth, supported by dental lamellee that curve
around hslfway to the margin, forming the outside of the muscle area; muscle
sear elongate or oval; a short septum, which divides into two diverging prongs.

Brachial interior with simple cardinal process, posterior face having two
grooves; crural plates short, straight, or curved; median septum in many specimens
8 pair of short septa arising near the middle of the crural bases and converging
towards the median line where they are joined by a pair of sub-parallel septa, which
extend nearly to the anterior margin; muscle scars diffuse and subtriangular, or
distinet and oval; vascular ridges present some forms punctate.

Until the publlcatxon of O. T. Jones’ Memoir? on “Plectambonites and some
Allied Genera” all American species of Sowerbyella had been assigned to the genus
Plectambonites. Jones has shown that Plectamboniies is geniculate, especially evident
in the interior of the brachial valve, as contrasted with the curve of Sowerbyella;
that in the pedicle interior of Pleciambonites the indistinct musele scars are within a
visceral depression; that a low median elevation is connected posteriorly with the
dental lamellse by short eross septa, whereas in Sowerbyella the muscle scars are
prominent and usually distinet, and the short median septum is forked with diver-
gent prongs. In the brachial valve of Plectambonites the indistinet muscle scars are
also in a visceral depression, and a median elevation and two lateral ridges disappear
short of the hinge line. In the brachial valve of Sowerbyella the muscle scars are
bordered on the inside by a pair of submedian septa between which is another
narrow median septum, in some cases.

Sowerbyella ? minuta n.sp.
Plate III, figure 23

Subtriangular in outline; pedicle valve very convex; cardinal angles acute,
almost auriculate; size, extremely small, width, length, and thickness of largest
specimen 10 mm., 6 mm., and 3 mm., respectively; greatest width at the hinge line;
strize, few and simple, 7 to 9 in number, with broad flat spaces between; strong
concanl;:‘ric growth lines; shell substance fibrous and finely punctate beneath the
outer layer,

1 Jones, O. T.: Geol. Burv., Great Britain, 1, pt. 5, 1928
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Brachial valve not recognized.

Interiors not seen.

The species is put in Sowerbyella with a query because of the lack of interiors
and of the brachial valve. The outline and profile are of the Sowerbyella type,
although there is a simplification of striation.

8. ? minuta differs from other species in its minute size and simplification of
strize.

Occurrence. Cobourg beds, localities 89, 134. _

Type. Holotype and paratype from Cobourg beds, Notre Dame cemetery,
Eastview, Ontario, in the private collection of G. W. Sinelair.

Sowerbyella punctostriata Mather

Plate I1I, figure 24
Pleciamboniles punclosiriata Mather, Ottawa Nat. 31, 1918, p. 38, PL I, figs. 15-17.

Transversely semi-elliptical in outline; medium size, width and length measur-
ing 16 to 21 mm. and 9-5 to 12 mm., respectively; cardinal angles slightly acute, but
not auriculate; strizz numerous, one to two finer ones between a pair of coarser ones;
rows of minute puncte in the interspaces between the strie.

Pedicle valve having its greatest convexity a little posterior to mld—length
cardinal margins having low oblique crenulations; a low narrow mesial fold origi-
nating near the beak and broadening anteriorly.

Brachial valve not recognized.

The species is similar to S. sericea in size, but is distinguished from it in having
a more rounded anterior margin, by its very fine but more conspicuous puncte, by
rarely lacking the cardinal crenulations, and by the presence of a low, narrow m
fold on the pedicle valve, originating near the beak and broadening out anteriorly.

The specimens of the Ottawa-St. Lawrence area are more punctate than
8. sericea, but they show a slight variation from the typical S. punciostriala in that
the fold is less conspicuous.

Occurrence. Leray beds, locality 3; Leray-Rockland beds, locality 256;
Rockland beds, localities 106, 156, 254.

Type. Plesiotype, G.5.C. No. 6410, from Rockland beds, Roekland, Ontario.

Sowerbyella sericea (Sowerby)
Plate ITI, figure 26

taena sericea Sowerby, Murchison’s Sil. 8 t. 2, 1839, p. 636, Pl. XIX, 2.
gclfctambf;ul!ega sericeus ?gowerby} Hall and gl.ui Pal. Nevl‘3 Yorlc 8 ok 2, i’l.. XV,
Sowe;, XXIM {Sowerby), Jones, Geol. Burv., Great Britain, Mem. 1, 1928, p. 414,
Medium size, modemte curvature; subquadrate or semicircular outline;

cardinal angles slightly acute; fine, primary, secondary, and tertiary stris, differen-
tiated in size on pedicle va.lve, but more equal on the brachial valve; a few wrinkles
present along the hinge line in some cases.

Pedicle interior with well-defined dental lamelle; two elongate-oval muscle
scars, extending halfway to the anterior; median Beptum 2 mm. to 3 mm. in length,
forking, the prongs almost at right a.nglea to one another, forming the inner side of
the muscle scar.

Brachial valve having short divergent crural plates; two prominent subparallel
septa originating just anterior to cardinal process and forming the inner side of the
muscle scar.

The specimens found in the Hull beds are larger than average for the species,
and might be considered a different variety. Inthe Rockland beds, where the species
is prolific, a few large specimens occur, but by far the greater number are normal,
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and there is a gradation from the normal to the large form. For this reason the
large form has not been considered a variety, the size probably being due to some
difference in the local environment.

Occurrence. Lowville-Leray beds, locality 156; Leray beds, localities 3, 5, 8,
20, 41, 109, 152, 156, 164, 171, 214 230 264; Lera.y-Roc land beds, localities 19,
144 256 Rockland heds localities 27 29 139 149, 150, 157, 165, 187; Hull beds,
locallttea 44, 58, 60, 138, 210 222, 227 Sherman Fall bed.s locahtcles 10 13, 42, 56
57, 84, 129, 160 166 183 186 193 200 201, 203, 210, 260 261, 263, 265'Gobourg
beds, loca.htles 3 43 86, 89 96 121 185 190 235 252

Type. Plesmtypes, G.S.C. No. 6613 from Cobourg beds of Gravel Hill,
Ontario, and No. 6411, from [eray—Rockl&nd beds, Rockland, Ontario.

Sowerbyella subovalis Wilson
Plate III, figures 25 a, b
Sowerbyella subovalis Wilson, Roy. Soc., Canada, 26, 1932, sec. 4, p. 393, PL 4, figs. 10, 11.

Semi-oval outline; concavo-convex, pedicle valve being quite convex; average
width, length, and thickness 13 mm., 9 mm., and 2-5 mm.; cardinal wings not prom-
inent; cardinal margins commonly bearing faint crenulations.

Pedicle valve evenly curved on the umbo, with sides more abruptly curved.
Interior not known.

Brachial valve not distinguishable from small specimens of S. sericea.

The species differs from S. sericea in its less quadrate outline, in its smaller
gize, and in its proportionately more convex umbo. It is commonly dark in colour.
The manner of preservation also distinguishes it. The combination of smaller size
and proportionately more convex umbo often results in a breaking of the eardinal
wings; or in their being buried in the matrix, leaving the small rotund umbonal
region exposed. A slab covered with broken or partly buried specimens gives the
suggestion of a smaller species.

Occurrence. Hull beds, locality 44; Hull or Sherman Fall beds, localities 50,
52; Sherman Fall beds, localities 3, 13, 42, 56, 57, 84, 166, 183, 193, 200, 203, 210,
260, 261; Cobourg beds, at practically all exposures.

Type. Holotype, G.8.C. No. 6612, from Cobourg beds, Gravel Hill, Ontario.

Genus, Leptaena Dalman
Genotype, Conchita rhomboidalis Wilckens

Outline transversely subquadrate or semi-oval; plano-convex in youth, be-
coming concavo-convex at maturity; greatest width at the hinge line, which is
straight; cardinal extremities subauriculate; pedicle valve with a narrow ares;
delthyrium covered by perforated convex deltidium; brachial area narrower, covere
posteriorly by chilidium; surface marked by consplcuous concentric corrugations
extending forward to region of abrupt geniculation; radiating coste, increasing by
bifurcation and implantation, crossed by fine concentric growth lines; puncte in
the intermediate shell layers arranged in rows between the striz as in Rafinesquina.

Interior of pedicle valve having teeth strong, divergent, dental plates continu-
ed.forward around musele area; adductors narrow; diductors fAabellate.

Brachial interior cardinal process large, bifid, with broad, flat, striated surfaces;
sockets deep; erural plates not sharply defined; broa.d ovate muscle area with rami-
fications; two low posterior callosities from either base of cardinal process unite and
are produced as a median septum.

The genus is most closely allied to Rafinesquina, from which it can be dis-
tinguished by the concentric corrugations and the definite geniculation.

There is a group of small semi-oval shells that seems to be transitional between
Leptaena and Rafinesquina. The outline and geniculation suggest Lepfaena. The
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concentric corrugations, however, are only faintly developed. Leplaena radialis
Okulitch and Leptaena ? diminula n.sp. belong to this group.

Leptaena ? nitens Billings from the Richmond of Anticosti Island also may
belong here, but the punctz of that species are not so regularly arranged as in the
other Leptaena species and in Rafinesquina.

Leptaena affinis n.sp.
Plate I11, figure 19

No complete specimen of L. affinis has been found, so that particulars of size
are not known. The posterior part along the 10th crenulation from the beak shows
the proportion of width to length to be 2:1.

Striee and crenulations very fine, the latter numbering 10 in 8 mm., along the
median line. _

affinis is distinguished from any other species in the extreme fineness
of its erenulations.

Occurrence. Cobourg ? beds, locality 129.

Type Holotype, from Cobourg ? beds, Governor Bay, Ottawa, Ontario, in
the private collection of G. W. Sinelair.

Leptaena ? diminula n.sp.
Plate 11, figures 20, 21 a, b

Small, transversely sub-oval; sides at less than a right angle to the hinge;
broadly rounded anterior margin; width, length, and height of the two specimens
seen 14-5 mm., 11-5 mm., and 5 mm., respectively; geniculation not sharp, but
distinet, centred about 85 mm., from the beak, acecentuating the transverse appear-
ance of the outline; posterior and anterior parts only slightly convex, most of the
convexity being due to the geniculation; strie of two sizes, not greatly differentiated,
one to five or more fine ones between two slightly coarser; a few faint crenulations
present; puncte large for the size of the specimens but closely spaced; brachial
valve and interior not known.

The sub-oval outline and continuous, though faint, crenulations are more
suggestive of Leptaena than of Rafinesquina.

L. ? diminuia n.sp. is closely allied- to L. radialis Okulitch from the Leray
horizon at Montreal. The species here described differs, however, in being larger
and more gibbous.

Occurrence. Cobourg beds, localities 105, 121,

Type. Holotype, from the Cobourg beds at the Research Laboratories, Sussex
street, Ottawa, in the private collection of G. W. Sinclair; paratype, G.S.C. No.
6412, from Cobourg beds, corner Spadina and Somerset streets, Ottawa, Ontario.

Leptaena trentonensis Wilson
Plate III, figure 22
Leptaena trentonensis Wilson, Roy. Soc., Canada, 3, ser. 26, 1932, sec. 4, p. 394, fig. 12.

No complete specimen of Leptaena trentonensis has been found, the part below
the geniculation being broken. The posterior part is very like L. richmondensis in
gize, but the strize and crenulations are finer.

Compared with L. tenuisiriata the crenulations are deeper and broader.

Occurrence. Cobourg beds, localities 246, 257,

Type. Holotype, G.85.C. No. 6636, from Cobourg beds, cheese factory
Strathmore, Ontario. .
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Rafinesquina discussion

The great variability of the genus Rafinesquina has been treated elsewheret,
and the information is ineluded here in order that this account of the brachiopodsa
of the Ottawa-St. Lawrence Lowland may be as complete as possible.

The genus shows a great variability in the convexity, length, and width, and
in the presence or absence of ears, and species and variations could be grouped in -
several ways. They are here divided into three groups according to the convexity
of the shell, namely,

I. Low-convexity forms
II. High-convexity forms
III. Geniculate forms

Between the low-convexity and high-convexity groups there are a few moder-
ately convex forms that might be placed in either category, but usually the ratio
of the convexity to the size is sufficient to classify them. The line between high-
convexity and geniculate form is sharper than that between the low- and high-
convexity forms, but there are a few forms that are rounded externally and show
angular geniculation when exfoliated.

There is marked tendency toward development from large low-convexity
species to shorter, narrower, thicker forms, suggested by Miss E. S. Salmon2.
Even in the low-convexity group, the forms from the older Leray-Rockland beds
are often larger, more robust, and have a more pronounced alternation of strie
than the corresponding forms from the Cobourg beds., In some instances the differ-
ences are very slight, and for such an endeavour has been made to show the rela-
tion by the name. Some forms among the high-convexity and geniculate groups
here described as new species are really variations, but until further investigation
it seems impossible to be sure of the lines of their development.

Each of the tables below is arranged from forms of least to those of greatest
convextity in proportion to their length. The progressive increase in convexity
from low to high convexity to geniculate groups is evident.

I. Low-convexity Group

The known forms of the low-convexity group are really all variations of the
genotype Rafinesquina alternata (Conrad), although some have been previously
named asspecies by the writer, and by Salmon in her excellent paper on the Mohawk-
ian Rafinesquina, and are here left as originally described.

Two of the varieties are almost a sub-group in themselves because of their
extreme flatness in proportion to their length and width.

IW‘lm A, E.: Roy. Soe,, Canada, Brdur..z& 1044, sec. 4. pp. 147-188,
* Salmon, E. 8. Jour, Pal., 16, 1942, p. B0D
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1. 1. Rafinesquina alternata plana Wilson; 2. B, intermedia Wilson; 3. R. alternaia
(Cm:mdW %504. R. lennozensis Salmon; 5. R. carlottina Wilson; 6. R. allernata trans-
versa Wilson.
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Figum 2. 1. Rafinesquina alternala platys Wilson; 2. R. aliernala quadraia Wilson;
Rv&l‘l:l:ronata:mwuadmtaw n&RchmahaMadenERdm
poia ilson.
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Ratio of Convexity to Length and lo Width

Convexity Length Width
R.ellernata platys Wilson.... .. ....................... 1 8.4 12.0
R. alternata transversa Wilson . .. ... . .. .. ... .. ... 1 8-2 12:-8
R. alternata plana Wilson. ... ... ... ................... 1 7-5 9.0
R. lennoxensis Salmon. ... .. .. .. ... . ... ... 1 66 6:8
R. alternata quadrata Wilson. . . .. ... ... ... .. ... 1 6-3 8-1
R. alternata pola Wilson. . .. .......................... 1 6-0 7.2
R, alternata semiquadrata Wilson ... ... .. ... ...... 1 ] 7.6
R. alternala i ia Wilson ... .. ... ... ... 1 5.7 7-1
R.alternata alata Wilson. .. ... ....................... 1 5-3 77
R. glternata (Conrad) . . .. . .. ... .. ..., ... .. ... 1 5.2 6.0
R, carlotting Wilson . .. ... . .. ... . . ... . ... ... 1 5.0 7-3

II. High-convexity Group

A comparison of the figures of the low-convexity group (See Figures 1 and 2)
with those of the high-convexity group (See Figures 3 to 5) shows clearly that the
species of the high-convexity group are proportionately narrower and thicker, and
in some instances shorter, than those of the low-convexity group.
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Rafinesquina High Convexily
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Figure 3. 1. Rafinesquinag equipunctata Wilson; 2, B. patula Wilson; 3. R. robusta Wilson.

Most of the high-convexity group begin higher up in the Ottawa formation than
those of the low-convexity group, and most of them continue to the top.
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Figure 4. 1. Rafinesquina esmondensis borealis Wilson; 2. R. calderi Wilson; 8. R, prae-
cursor Raymond; 4. R. subtrigonalis Wilson; 5. R. prestonensis Sa.lmon 6. B.
huliensiz Wilson,
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. Rafinesquina - Hiwgh Convexiiy

Quétline Profile Qnte}éor |

Wilson 4. R, rotunda Wﬂaon 5 R. opeongmts Wilson; 6. B. orleammw Wilson.
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Rate of Convezity to Length and to Width

Convexity Length Width
Rofinesquina orleansensis Wilson.. ..................... 1 4.9 6+0
By opeonsoensss Wil 05555 o5 s v s s o5 o ¢ 0 3 508 % 3 30 1 4.8 5.5
K prestonensts SRIGVOT: i o5 5 w05 5 500 b £ @i 1 ¥ s G0 § ¥ 5 00§ 5 1 4.3 6-2
R, B8 WALBOL. G0 o 2y e o e £ S im0 S 3 il 3 405 1 4:0 5-1
R, equipunciata Wilson. .. ... ....... ... il 1 4:0 5.0
R subtrigonalts WalBOR. v i s 5060 5 wips v e s = mw g 1 s gow s g e 1 3.7 4.6
R, esmondensis borealis Wilson. ........................ 1 3-6 5-2
Remlders Walson s vy s ovas s sns oo s s b 4 B S R 3 1 3.2 4.5
R.opatula Wilson. . ..., 1 3.2 3-8
R rotunda Wilson. _. ... ... ... . ... ..., L 2-9 3-8
Rorobusta Wilsom. ..... . .....ooiiniiiiiiiiicie i eniann 1 2.9 3-1
R, praecursor Ravenood, . oo oxvmmenssmvsmmey s s 1 2.4 3-1
B apioales WALBOI: e s v v s s e ve 5a1w & ¥ 5198 v 5 B0 © ¥ 5905 0 <3 1 2-2 2-5
K. subaamerals WilBon . - ; .. c.oovmmmsiammiissnsnsame s e 1 2.2 2.4
R. camerata (Conrad}. ................. e . 1 2.0 2.1
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III. Geniculate Group

That there was a progressive tendency towards smaller and proportionately
more convex shells is evident from the drawings in the following figures of the

geniculate group.
Rafinesquina Geniculate
Profile dné&erior

Quiline

2,
Ld7Th,

=
=,

G.S.C.

Figure 6. 1. R
3. R. salmoni
malzs Wilson,

uina semicircularis minor Wilson; 2. R. semicircularis Wilson;
ilson; 4. R. declivis (James); 5. R. cf. deerensis Salmon; 6. R. nor-
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Rafinesquina Geniculate

Qutline Profile Qnrterior
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Figure 7. 1. Rafinesquina normaloides Wilson; 2, R. okulitchs Wilson; 3. R. sardesoni
Salmon? 4. R. laurentina Wilson; 5. R. sinuata Wilson.
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Rafinesguina Geniculate
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Figure 8. 1. Rafinesquina deltoidea (Conrad); 2. R. miodelloidea Wilson; 3. R, praedel-
toidea Wilson: 4. R. gibbosa Wilson; 5. R. ollawaensis Wilson,
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Ratio of Convexity to Length and to Widih

Convexity Length Width
Rafinesquina salmont Wilson. ,................cviiun. 1 26 4-0
R.declivis (James) .. ... . ..ot 1 4-3 4.8
R. semicipcularie minor Wilson. .. . ... ... ... ... ... 1 3-1 4.0
R. deerensis Salmon.....covvvrtiiiiiiire e cninnrnns 1 28 3.3
R. semicircularis WilsoD..... . ....ovuriervreernnrnnnes. 1 4.4 5:5
R. okulitchi Wilson 1 3.0 3.8
R. normalis Wilson 1 38 4.8
R. normaloides Wilson. . 1 2.9 3.5
R. sardesont Balmon ? 1 2.0 2:5
R. laurentina Wilson 1 3.1 3.7
R. praedeltoidea Wilson. . ............................. 1 4.1 - 5+5
R. deltoider (Conrad).......ocvcreeieoiiiiianiinrenns 1 2:2 26
R. miodeltoidea Wilson. ., ...... .. ... .. ieiiinrennnns 1 2:6 3-0
R.osinualt WilBOM. ..o ot innncnnsienns 1 1-8 2:6
R. ottawaensis Wilson. .. ......... ... ... ... ... ceuien.. 1 1.7 1-9
R. gibbosa WIlSOD. ... .....oooo i 1 1-4 T

In the Ottawa formation, Rafinesquina first appears in the Leray beds. Brachio-
pods of any sort are not common below this, The tendency to a threefold division
of Rafinesquina was inherent in the genus when it first appeared in the area. The
increase in number of species and the development of divergence of form, however,
were slow during the deposition of the lower beds. Variation was practically
confined to the low-convexity group. The inelination to progressively greater
convexity and then to geniculation was accelerated during the deposition of the
upper half of the formation, By the end of the deposition of the Ottawa formation
there was a wide divergence and a multiplieity of forms.

Genus, Rafinesquina Hall and Clarke
Genotype, Strophomena alternata Conrad

Semicircular or semi-oval; concavo-convex, pedicle valve convex, brachial
valve concave; hinge straight, generally, but not always, the greatest width of the
shell; cardinal area long and narrow; cardinal extremities with or without ears;
deltldlum and chilidium present; surface ornamented with radiating strim increaging
by implantation, the older striz gradually becoming larger so that there are one to
seven finer strie between two coarser; all erossed by very fine concentric growth
lines; a few corrugations present along the hinge line in some species; shell material
punctate and inner surface pustulose.

Pedicle interior with weakly impressed muscle area and two broad flabellate
diductors enclosing elongate adductors.

Brachial interior showing a low, bilobed cardinal process and well-defined
vascular markings.

The genus is most closely allied to Leptaena, from which it is distinguished on
the exterior by lacking the pronounced concentric wrinkles of Leptaena, and on the
interior the pedicle scar is faintly impressed, not sharply as in Leptaena. In the
brachial valve, the cardinal process is low.

Externally, the genus resembles Opikina, but can be readily distinguished by
its rather coarse, radially arranged pores in contrast with the very fine irregular
pores of Opikina. Internally, the rmusculature of the brachial valves of the two
genera is very different. Externally Rafinesquina resembles Strophomena, but the
convexity of the valves is reversed.
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I. Low-convexity Group
Rafinesquina alternala (Conrad)
Text figure 1, No 3; Plate V, figure 4

Ldplam aliernata Courad, 2nd Ann. Rept. New York Geol. Surv., 1838, p. 115.
aliernata (Conrad), 8rd Ann, Rept. New York Sunr 1839, p. 63; Emmons,
Geol. New York, Rept. 2nd Dist., 1842, p. 395, fig. 3.
Leptaena alternata (Co nrad), Hall Pal. New York, L 1347, pp. 102, 286, PL. XXXI, fi
uina allernata ( ), Hall and Clarke, Pal. New ork. 8, pt.. 1, 1892, p. 282
PL VIII, ﬁgs.&-ll 27 t. 2, 1895, PL. LXXXIV, figs. 17, 18.
e 0 nmg BAImon,Jour Pal,, 16, No. 5, 1942p574,PLLX‘.XXV
1-1

U-shaped outline, almost semicircular; cardinal angles rectangula.r or very
slightly auriculate; greatest width at the hmg;e convexity of the pedicle valve even,
a little greater in the posterior half; brachial valve flat or gently concave; width,
length, and thickness averaging 30 mm., 26 mm., and 5 mm., respectively; radial
striz alternating, 1 to 3 fin2 ones hetween two coarser, crossed by minute concentric
growth lines; occasionally a few crenulations along the hinge line; punete numerous
and rather small, 6 to 9 in 2 mm.

The interior of both valves is typical of the genus.

The species is differentiated from others of the low-convexity Rafinesquinae
by its length, size, and evenness of convexity. It has a tendency to be larger and
thicker in the Leray-Rockland beds, but otherwise no difference in it can be seen
in the higher beds.

In  her paper on Mohawkian Rafinesquine Salmont substitutes
R. trentonensis for R. alternala, basing the change on Hall’s statement that Conrad
had suggested that name in manuseript because of a possible confusion with a
name of Sowerby's. Sowerby’s species, however, belongs to another genus, so that
the reason for the change becomes null and void, and Hall’s continued use of
R. alternata was justified. Quite apart from that, the name R. alternata has been
used frequently for more than a century without a 'doubt as to the form. Classifica~
tion and names are for clearness in interpretation, the servants, not the masters.
The incident has historie interest, but the change in name does not add to the clear-
ness. Therefore, the present writer is using the name causing the least confusion,
crediting it to its author, until such times as some international committee rules
specifically on a number of such species.

Occurrence. Lemr beds, localities 17, 79, 133, 156, 159, 220, 269, 286, 288;
Leray-Rockland beds, locality 216; Rockland beds loca.hty 21[] Hull beds, localities
37, 46, 49, 51, 60, 61,215 222, 227, 284 290, 293; Huﬂ or Sherma.n Fall beds, locality
210; Sherman Fall beds, loca.lities 6 (?), b7, 84, 129, 166, 196, 200, 203, 213, 249, 263,
265, 308; Cobourg beds, localities 95, 96, 174, 258, 298.

Type. Plesiotype, G.S.C. No. 8961, Hull or Sherman Fall beds, from Ange
gardien road, 4 miles west of L'Orignal, Ontario.

Rafinesquina alternata alata Wilson
Text figure 2, No. 4; Plate V, figure 18
RaﬁmagmnﬂerwaalamWﬂmn, irSoo Canadn, Trans. 3rd ser., 38, 1944, sec. 4,
60, text fig. 2, No. 4, Pl. I, fig.

Broadly U-shaped; ecardinal extremities extended ; auriculate wing rather broad;
cardinal angle less than a right angle; sides anterior to the wing almost straight for
a short distance, curving into a broa.d.ly rounded anterior margin; greatest width
at the hinge line; profile showing the convexity, like that of R. aliernata subquadrata,
more abrupt at the posterior and anterior with only a slightly convex curve across
the top; width, length, and thickness, 35 mm., 24 mm., and 4-5 mm., respectively;
alternation of striz 2 to 7 finer ones between two coarser; fine growth lines; a tend-
ency to crenulations along the wings; punct® as in the species, 6 to 9 in 2 mm.

! Ibid,, pp. 567 and 574.
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Brachial valve not known,

Interiors not known.

R. alternate alata, as its name suggests, differs from the other varieties of
R. alternata in its alate form. Like the other variations of R. alternata from the
Leray-Rockland beds, it is more convex than the forms from the Cobourg beds.

Occurrence. Leray-Rockland beds, localifies 159, 215.

Type. Holotype, G.S.C. No. 8945, Leray-Rockland beds, lot 19 or 21, Front
con., Clarence tp., Ontario.

Rafinesquina alternata intermedia Wilson
Text figure 1, No. 2; Plate V, figure 3
ina aliernaia tntermedia Wilson, . Boe., Trans. 3rd ser., 38, 19 .4,
T fig, 1, No. 2, PL I, e o ot SHOSs. o e
This variety is intermediate in size between the typical species and the variety
R. aliernata plana. The type specimen measures in width, length, and thickness,
25 mm., 20 mm., and 3-5 mm., respectively. In other respects it is similar to, and
may be an Immature form of, R. alternata, from broken specimens of which it is
diffieult to distinguish it. In only one of three localities has it been associated with
the species or with K. alternata plana. Were it an immature form it would probably
oceur where the other two are abundant.
Occurrence. Leray-Rockland beds, localities 15, 152, 215 ?, 216; Hull beds,
localities 61, 213; Sherman Fall beds, localities 84, 203.
Type. Holotype, G.S.C. No. 8946, Leray-Rockland beds, southeast of Cum-
berland, Ontario.
Rafinesquina alternata plana Wilson
Text figure 1, No. 1; Plate V, figures 1, 2

uina allernaia plana Wilson, . Boe., Canada, Trans. 3rd ser., 38, 1944, sec. 4,
p. 161, text fig. 1,?\1’0. L LI, ﬁ.gRﬁ.y Soe

Small, U-shaped; cardinal extremities making a right angle with the almost
straight sides; anterior broadly rounded; greatest width at the hinge line, continu-
ing for some distance anterior to it; profile showing convexity, low, particularly so
in specimens from the upper horizons, a little higher posteriorly, the anterior almost
flat; measurements averaging: width, length, and thickness, 18 mm., 15 mm., and
2 mm., respectively; striz of two sizes in the central region, 1 to 3 finer ones between
each two coarser ones, differentiation decreasing and disappearing toward the wings;
crossed by fine concentric growth lines; a slight tendency to concentric crenulations
at the extreme anterior and faint minute oblique erenulations at the cardinal ex-
tremities of some specimens; puncts 5 to 8 in 2 mm.

Pedicle interior not known.

Brachial valve slightly concave; differentiation of striss obscure.

Brachial interior typical of the genus.

This little variety is a small edition of R. alternafa (Conrad), having the same
proportions. The forms might be considered as immature, but it would be curious
that all should cease growth at the same stage, and a range of intermediate forms
would- be found wherever the two occur at the same locality. There are infer-
mediate forms at some localities in the lower, but not in the higher beds, and
variety and species differ slightly. Some specimens of the variety exhibit a slight
tendency to concentric ruge on the anterior margin and the puncte are a little less
nNUMerous.

Occurrence. Lowville beds, locality 156; Leray-Rockland beds, localities 16,
133, 143, 215?, 216, 220, 286; Rockland beds, locality 156; Hull beds, localities 50,
51, 60, 195, 290; Hull or Sherman Fall beds, localities 203, 210, 213, 263, 275;
Sherman Fall beds, localities 3, 265, 308; Cobourg beds, localities 85, 108, 110, 119,
208, 236, 245, 202, 300.
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Type. Holotype, G.S.C. No. 8948, Hull beds, quarry south side Ange gardien
road, 4 miles west of L’Orignal, Ontario; paratype, No. 8947, Sherman Fall beds, aux
Raisins River, east ef Black River station on New York Central, Ontario.

Rafinesquina alternata plalys Wilson
Text figure 2, No. 1; Plate V, figure 11

ERafinesquina allernata platys Wilson, Roy. Soc., Canada, Trans. 3rd ser., 38, 1044, sec. 4,
p. 162, text fig. 2, 1ij'lcr.yl, PL I,R’ﬁg. tl)g ’ 44’

Subquadrate outline; surface uneven; cardinal extremities not auriculate;
sides almost parallel from hinge to mid-length; anterior margin very broadly round-
ed, subparallel to the hinge; greatest width anterior to the hinge line; convexity
very slight; greatest width, length, and thickness, 25-5 mm., 19 mm., and 2 mm.,
respectively; strie very fine, alternation not greatly differentiated, 1 to 3 finer
between two slightly coarser ones, crossed by very fine concentric growth lines;
no corrugations; punctee, only the odd one or two exposed, not enough to measure.

Brachial valve not known.

Interiors not known.

The species differs from R. allernata and R. lennozensis in its size, subquadrate
outline, and flatness.

Occurrence. Leray-Rockland beds, locality 159 ?; Cobourg beds, locality 177.

Type. Holotype, Cobourg beds, from escarpment on Navan-Sarsfield road,
Ontario, in the private collection of J. A. Calder.

Rafinesquina alternata pota Wilson
Text figure 2, No. 5; Plate V, figure 19

Rafinesquina alternata pota Wilson, Roy. Boc., Canada, Trans, 3rd ser., 38, 1944, sec. 4, p. 163,
text fig. 2, No. 5, PL I, fig. 18,

Large, kettle-shaped; cardinal extremities extended, auriculate; sides, anterior
to the ears, slightly convex, curving into the broadly rounded anterior margin;
greatest width at the hinge line; convexity gently rounded to a maximum at 20 mm.
from the beak, from there graciually rounded down to the anterior margin; width,
lenfhh, and thickness averaging 36 mm., 30 mm., and 5 mm., respectively; striz
and concentric growth lines as 1n the species; a few low crenulations near the ears;
punctze 4 to 5 in 2 mm.

This variation of R. alternata (Conrad) is distinguished from the speeies by its
larger puncta, more auriculate cardinal extremities, and its larger size.

The writer is in doubt whether or not to place this specimen in a new variation.
In her description of R. lennozensis, Salmon distinctly states that that species has
“no cardinal ears”. The specimens identified as R. lennozensis from the Ottawa-
St. Lawrence Lowland correspond in every particular to her deseription and meas-
urements. In her illustration!, however, the brachial valve of R. lennozensis has
ears. It is recognized that the brachial valve may have a slight invagination not
represented in the pedicle valve, but as the pedicle valve of the variety here de-
seribed definitely has ears, and as its transverse diameter is greater in proportion
to its length, it is here dissociated from R. lennozensis Salmon. )

Occurrence. Sherman Fall beds, localities 160, 210; Cobourg beds, localities
91, 96, 103, 119, 189, 277.

Type. Holotype, G.S.C. No. 8949, Cobourg beds, Steamboat landing, foot of
Sussex street, Ottawa, Ontario.

L 8almon E. 8.: Op. eit., PL 85, fig. 20,
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Rafinesquina allernata quadrata Wilson
Text figure 2, No. 2; Plate V, figure 6

Rafinesq umaltenmfa% rata Wilson, Roy. Soc., Canada, Trans. 8rd ser., 38, 1944, sec. 4,
p. 164, text fig, 2, No. 2, PL I, fig. 5.

Broad, quadrate outline; cardinal extremities not extended, making a right
angle with the almost straight sides; anterior broadly rounded, subparallel to the
hinge line; greatest width at the hinge and for some distance anterior to it; con-
vexity very even; width, length, and thickness of the holotype 28-5 mm., 22 mm.,
and 3-5 mm., respectively; striz very fine, alternations not prominent, in p]aces 3
to 9 finer ones between two stronger; very fine growth lines; puncte as in the species.

The variety is like the species in its cardinal angles and numerous puncte.
It differs in having finer stri® and in its quadrate outline. These differences seem
to persist,

Occurrence. Hull or Sherman Fall beds, loeality 210; Sherman Fall beds,
localities 84, 160, 186, 203; Sherman Fall or Cobourg beds, locality 308.

Type. Holotype, G.S.C. No. 8950, Sherman Fall or Cobourg beds, lot 46 ?
(Indian Lands), con. VII, Charlottenburgh tp., Ontario.

Rafinesquina alternata semiquadrata Wilson
Text figure 2, No. 3; Plate V, figure 7

Rafinesquina allernata semiguadraia Wilson, Roy. Soc., Canada, Trans. 3rd ser., 38, 1944,

sec4p164mtﬁg2N03PLIég

Large, wide, U-shaped outline; cardinal extremities slightly flattened, not ex-
tended; cardinal angles greater than a right angle; sides gently convex, anterior
margin broadly rounded, subparallel to the hinge line; greatest width anterior to
the hinge line; convexity more abrupt near the posterior and anterior margins,
slight and evenly distributed along the top; hinge, greatest width, length, and thick-
ness averaging 35 mm., 38 mm., 285 mm., and 5 mm., respectively; differentiation
of strize marked, 1 to 3 or 4 finer ones between two coarser; no crenulations; puncte
6lor 7 in 2 mm.

Brachial valve not known.

Interiors not known.

This is a larger, more robust form t.han R. quadrata, with more pronounced
ornamentation, and it is not quite so quadrate in outline. It has been noted that
the Rafinesquinae of the Leray-Rockland beds tend to be more robust than the
younger forms, and it may be that E. gaudrata is a development of R. semiquadrata.

Occurrence. Leray-Rockland beds, locality 159; Hull or Sherman Fall beds,
locality 210,

Type. Holotype, G.8.C. No. 8951, Leray-Rockland beds, lot 19 or 21, Front
con., Clarence tp., Ontario.

Rafinesquina alternata transversa Wilson
Text figure 1, No. 6; Plate V, figure 12

Rafinesquina alternala transversa Wilson, Roy. Soc., Canada, Trans, 3rd ser., 38, 1944, sec, 4,
p. 165, text fig. 1, No. 6, Pl I, fig. 11,

Qutline subtriangular; surface very flat, with a tendency to resupination at the
greatly extended cardinal extremities; cardinal angles rounded, but making an
angle of less than 90 degrees with the oblique sides; anterior margin more narrowly
rounded than usual; greatest width at hinge line; width, length, and thickness
30 mm., 21 mm., and 2-5 mm., respectively; strize very fine, 1 to 4 between two
coarser; fine concentric growth lines; faint, short crenulations at hinge extremities;
punctz 5 to 6 in 2 mm.; concentric arrangement conspicuous.



70

Brachial valve not known.

Interiors not known.

The variety differs from the species in being considerably wider in proportion
to its length, and in having extended cardinal extremities making an angle of less
than 90 degrees with the oblique sides, which converge toward the more narrowly
rounded anterior margin. .

It is very like R. alternala platys n.var. in flatness of surface and fineness of
strize, but differs in having oblique sides.

It differs from R. alternata quadrata Wilson in its triangular outline, in being
wider in proportion to its length, in the smaller angle at the cardinal extremities,
and in the slight tendency toward resupination.

The outline is very similar to R. esmondensis Salmon, but the specimen is
smaller than the measurements given for that species, the proportion of width to
length is less, and the convexity is considerably less,

Occurrence. Leray-Rockland beds, locality 216; Hull beds, locality 60.

Type. Holotype, G.S.C. No. 8952, Hull beds, cement quarry, Hull, Quebec.

Rafinesquing carlottina Wilson
Text figure 1, No. 5; Plate VII, figures 8 a, b
R. mggtinaLWilaon, Roy. Boc,, Canada, Trans., 3rd ser. 26, 1932, sec. 4, p, 395, PL V,

The holotype measures: width, length, and thickness, 22 mm,, 15 mm., and
3 mm., respectively.

Reed! suggests that the species belongs to Baneroft’s new genus Kjaerina,
which is hased upon the prominent median rib and some variation in the size of the
flabellate ventral musele scar. The deseription of Kjaerina® makes no mention of
the pore system. R. carlottina is here left in the genus Rafinesquina because it has
the pore system of that genus, the interior is not known, and because there is such
variation in the ribbing of Rafinesquina that it is felt the enlargement of the median
rib is not sufficient basis for changing the genus.

The species differs from R. aliernata in being smaller and shorter in proportion
to its width, the sides curve more directly toward a narrower anterior margin, the
profile is more convex in proportion to the length, and the slight concentric depres-
sion breaks the evenness of the profile from the beak to the anterior margin,

Occurrence. Sherman Fall beds, locality 186; Cobourg beds, localities 43, 85,
121, 226, 305.

Type. Holotype, G.8.C. No. 6652, Cobourg beds, lot 35, con. IX, Charlotten-
burgh tp., Ontario.

Rafinesquina lennozensis Salmon
Text figure 1, No. 4; Plate V, figure 5
R. lennozensis Balmon, Jour, Pal., 16, No. 5, 1942, p, 576, PL. LXXXV, figs. 18-20.

The specimens agree with the description in outline, profile, and measurements
(width, length, and thickness averaging 33 mm., 34 mm., and 5 mm., respectively),
b;t are somewhat longer than the form illustrated, which, however, is a brachial
valve.

R. lennoxensts, too, is a variation of R. alternata, and to its original description
it may be added that, like the species, the punct® oceur 6 to 9 in 2 mm.

Occurrence. Leray-Rockland beds, localities 15, 159, 216; Rockland beds,
locality 157; Hull beds, locality 213; Hull or Sherman Fall beds, locality 210,

Type. Plesiotype, G.S.C. No. 8953, Leray-Rockland beds, lot 19 or 21,
Front con., Clarence tp., Ontario.

t Reod, F. R. C.: Geol. Boo. GI?U" 19, 1837, p. 340. :
*B ft, B. B.: Manchest t, and Phil. Soe, Mem, and Pras, 73, 1929,No, 4, pp. 41-45.
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II. High-convexity Group
Rafinesquina apicalis Wilson
Text figure 5, No. 1; Plate VI, figure 2

Rafinesquina apicalis Soe., Ca.un.ds,'l‘ra.m 3rd ser., 38, 1 sec. 167,
textﬁgﬁNoIPLIIﬁ];ug. M pon A

U-shaped outline; length and width, subequal; cardinal extremities slightly
auriculate; sides straight to about the middle except for the invagination anterior
to the ears; greatest width at the hinge line and antarior to the ears; area of greatest
convexity centrally placed in the form of a rounded, circular apex from which the
shell curves down to the sid2s as well as to the anterior and posterior; width, length,
and thickness measuring: 23 mm., 20-5 mm., and 9 mm., respectively; no genicula-
tion; strim largely exfoliated, those visible rather coarse, with an occasional larger
one occurring irregularly; fine concentric growth lmes, no crenulations visible;
puncte not well emmed large and more irregularly arranged than is usual in the
genus.

Brachial valve not known.

Interiors not known.

R. apicalis differs from R. praecursor Raymond in that it curves gradually
from the region of greatest convexity, whereas in the latter the sides flatten making
three roughly triangular faces. The species differs from others in its subequal length
and width, and the central elevated position of its greatest convexity.

Occurrence. Cobourg beds, localities 85, 86, 88.

Type. Holotype, G.8.C. No. 8954, Cobourg beds, between Fourth and Fifth
avenues, Ottawa, Ontario.

Rafinesquina calderi Wilson
Text figure 4, No. 2; Plate V, figure 10
R uina calderi Wilson, Soc., C Tra.ns 8rd ser., 38, 1944, sec., 4, p. 16
% fig. 4, No, 2, PL I, ﬁﬂw s, = RS

QOutline subtriangular, considerably wider than long; eardinal extremities
quite extended; greatest length at the hinge line; sides converging directly from
the cardinal extremities to the narrowly rounded anterior margin; convexity not
pronounced, greatest a little anterior to middle, from which region the curve is more
gradual; width, length, and thickness averaging: 27 mm., 19 mm., and 6-5 mm.,
respectively; strie of two orders, 2 to 6 small ones between two coarser, differentia-
tion more conspicuous in the anterior median region; very fine concentric growth
lines; the punctae not visible.

Brachial valve not known.

Interiors not known.

The species is mostly closely allied to R. apicalis Wilson and R. carlottina
Wilson in its outline, but compared with the former it is considerably longer in
proportion to its width and is proportionately much less convex; compared with the
latter it is larger and much more convex. The outline is narrower anteriorly than
that of R. esmondensis Salmon and the whole shell is less robust.

The species is named after J. A. Calder, Ottawa, who has kindly lent his
private collection for this and other studies.

Occurrence. Sherman Fall beds, locality 57; Cobourg beds, localities 85, 282.
5 Type. Holotype, G.S.C. No. 8955, Cobourg beds, Major Hill Park, Ottawa,

ntario.
Rafinesquina camerata (Conrad)
Text figure 5, No. 2; Plate VIL, figures 6, 7

Strophomena camerata Conrad, Jour. Aca.d Nat. Sci. Philadel, hia 8, p. 264, P XIV fig, 5.

Leptaena camerata (Conrad), Hall, Pal, New York, 1, 1847, P! IpA. 2b.

Rafinesquina camerata (Conrad), Hall and Clarke, Pal. New York, 8 pt. 1, 1892 , 283;

%ygl;ng. Geol. Burv,, Canada, Mus. Bull, 31, 1931, p. 21, PL VT, figs. 12 and 13, PL

The representatives in the Cobourg beds average: width, length, and thick-
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ness, 24 mm. to 26 mm., 23 mm., and 11 mm., respectively; punctwe fine and
numerous and usually poorly preserved, 5 fo 6 in 2 mm. on the posterior part,
increasing to as many ag 10 in 2 mm. at the anterior.

The species is distinguished by its compact, gibbous form. It differs from
R. deltoidea in lacking geniculation, in its rounded outline, and in its greater and
morz evenly distributed convexity.

The writer differs from Salmon! in referring to Raymond’s R. camerata (Conrad)
from Craigleith her new species K. sardeseni. Raymond’s specimens and many
similar ones from the Ottawa-St. Lawrence Lowland correspond to the early illus-
trations. They are larger than Salmon's illustrations of R. camerata, though they
have a tendency to be smaller than her measurements of k. sardesoni.

Occurrence. Cobourg beds, localities 84, 85, 88, 89, 96, 97, 103, 108, 119, 123,
131, 134, 162, 168, 174, 176, 177, 184, 189, 192, 208, 226, 229, 235, 237, 238, 241,
242, 244 (loose), 251, 257, 258, 280, 282, 283, 300-304, 307.

- Type. Plesiotypes, G.S.C. Nos. 3256a and 3258, not from the Ottawa-St.
Lawrence Lowland, but from higher beds at Craigleith, Ontario.

Rafinesquina equipunctala Wilson
Text figure 3, No. 1; Plate VII, figures 11 a, b

R. equipunctata Wilson, Roy. Soc., Trans. 3rd ser., 26, 1932, sec. 4, p. 394, PL. V,
figs. 1 and 2; Salmon, Jour. Pal, 16, No. 5, 1942, p. 586, PI. LXXXVI, figs. 27, 28.

The holotype measures: width, length, and thickness, 36 mm., 31 mm., and
7 mm., respectively. The outstanding characteristics of the species are: its large
gize, relatively large posterior area in which length and width are more nearly
gubequal than in many other species, its tendency to a more or less irregular anterior
margin, and usually more sparsely placed puncte.

It differs from R. normalis Wilson in being convex rather than geniculate, in
its larger size, more robust appearance, and more irregular anterior margin.
R. robusta Wilson is more gibbous, has a small and less pronounced posterior area
except on enfoliated specimens, and the punctz are generally irregular.

Occurrence. Cobourg beds, localities 43, 85, 86, 90, 95, 119, 121, 123, 131, 133,
162, 168, 177, 185, 208, 232, 241, 252, 2567-259, 302.

Type. Holotype, G.8.C. No. 6637, Cobourg beds, lot 21, con. VIII, Cornwall
tp., Ontario.

Rafinesquina esmondensis borealis Wilson

Text figure 4, No. 1; Plate V, figure 9

Rafinesquina esmondensis borealis Wilson, Roy. Soc., Canada, Trans. 3rd ser., 38, 1944, sec. 4,
p. 169, text fig. 4, No. 1, PL I, fig. 8.

The specimens agree with the description? of the species in general outline, in
profile, and in having the alternation of the stri practically all over the shell, but
the variety found in the Cobourg beds is persistently smaller; width, length, and
thickness averaging 26 mm., 18 mm., and 5 mm., respectively, as compared with
36 +mm. in width, and 22 mm. in length of the species.

R. esmondensis var. borealis Wilson differs from R. lewisensis Salmon in its
smaller size, more transverse outline, more abrupt downward curve in the anterior,
and in the wider distribution of the alternating stris. It differs from R. prestonensis
Salmon in its smaller size, less prominent cardinal ears, and more transverse outline.

Occurrence. Rockland beds, locality 173; Hull or Sherman Fall beds, locality
50; Cobourg beds, localities 3, 95, 100, 162 ?, 280.

Type. Holotype, G.S.C. No. 8956, Cobourg beds, south side of Lake Clear,

Ontario. .

i Balmon, E. 8.: Op. ecit., p. 588. X
18almon, E. 8,; Op. cit.. p, 285, PL 86, figs. 25, 26.
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Rafinesquina hullensis Wilson
Text figure 4, No. 6; Plate V, figure 20
Rafinesquina hullensis Wilson, Ro Soc., Canada, Trans. 3rd ser., 38, 1944, sec.
text fig. 4, No. 6, PL. 1, fig. 1 y 4p 100,

Large, U-shaped; cardinal extremitiea extendad and slightly resupinate,
less than 90 degrees of an angle with the sides, which eonverge toward a broadly
rounded anterior margin; greatest width just anterior to the hinge line; width,
length, and thickness averaging: 36 mm., 28 mm., and 7 mm., respectively; no true
geniculation; greatest convexity about three-quarters the whole length from the
beak; profile making an abrupt convex curve just anterior to the beak, continuing
with a slight curve to the region of greatest convexity, from which in the last
quarter length it curves downward and continues with slight convexity to the an-
terior margin, the whole presenting a posterior part as a raised platform with a
slightly convex upper surface; alternation of striss pronounced, 3 to 6 or even 7
finer ones between two coarser, crossed by fine growth lines; crenulations not
evident; puncte small and numerous, 6 to 9 in 2 mm., in the region of greatest
convexity.

Brachial valve not known.

Interiors not known.

‘R. hullensts Wilson is nearest in outline to R. alternata and R. lennozensis of
the “low-convexity” Rafinesquinae, but differs from them in its greater convexity.
Of the high-convexity group it is closest to E. prestonensis Salmon but is larger, and
a comparison of the profiles shows it to have a more flattened elevated posterior
part.

Occurrence. Rockland beds, locality 276; Hull beds, locality 227; Hull or
Sherman Fall beds, locality 210.

Type. Holotype, G.S.C. No. 8957, Hull beds, old right-of-way, west of Skye,
Ontario.

Rafinesquina opeongoensis Wilson
Text figure 5, No. 5; Plate V, figure 17

Rafinesquina eongomaWilaon,Ruy Soc., Canada, Trans., 3rd ser., 38, 1944, sec. 4, p. 171,
text fig. 5, No. 5, PL. I, fig, 1

Medium size, pot-shaped; cardmal extremities not extended, slightly auriculate,
making an angle larger than 90 degrees with the slightly convex sides; anterior
rounded; greatest width about midway between hinge and anterior; convexlty
greatest about two-thirds length from beak, profile rising somewhat a.bmptly from
the hinge, continuing with a slight curve to the area of greatest convexity, thence
curving down more narrowly to the anterior margin; holotype measuring: greatest
width, hinge, length, and thickness, 25 mm., 24 mm., 22 mm., and 5 mm., respec-
tively; strie fine, 1 to 5 smaller ones between two coarser; fine concentric growth
lines; no crenulations or very faint ones near the cardinal extremities; puncte
small, numerous, 5 to 9 in 2 mm.

Brachial valve not known.

Interiors not known. )

In general outline R. opeongoensis is nearest R. camerata, but it is much less
convex. Compared with K. presionensis and E. orleansensis it has less extended
cardinal extremities, this difference being best revealed in the anterior view of
R. orleansensts and, in addition, it is considerably more convex than E. prestonensis
in proportion to its width.

Occurrence. Leray-Rockland beds, locality 216; Hull beds, locality 227;
Sherman Fall beds (?), loeality 6; Cobourg beds, locality 3.

Type. Holotype, G.8.C. No. 8958, Sherman Fall ? beds, Opeongo road, west
of Esmond, Ontario.
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Rafinesquina orleansensis Wilson
Text figure 5, No. 6; Plate V, figure 14

Rafinesquina orleansensis W Soc., Canada, Trans., 3rd ser., 38, 1944, sec. 4, p. 171,
text fig. 5, No. ﬁPLIl]E?lIs{:oy P

Medium size, pot-shaped, somewhat elongate; cardinal extremities slightly
extended, shghtly auriculate; sides convex anterior to the invagination; anterior
roundad; greatest width at the hinge line; convexity greatest about two-thirds
length from hinge; holotype mea.surmg w:dth length, and thickness, 30 mm.,
24-5 mm., and 5 mm., respectively; strize not well preserved in the holotype, but
other specimens ahowing a strong differentiation with 1 to 5 between the coarser;
fine concentric strise; pinete 5 to 6 in 2 mm.

The species is very similar to E. sinclairs Salmon in its outline, size, and blunt
ears, but its greatest convexity lies nearer the anterior.

It differs from R. alternata (Conrad) in the position and amount of its convexity,
and the alternation of strize is not so marked.

Occurrence. Rockland beds, locality 148; Sherman Fall beds, loecality 199;
Cobourg beds, loecalities 121, 131, 252.

Type. Holotype, G.S.C. No. 8959, Rockland beds, north of Orleans, Ontario.

Rajfinesquina patula Wilson
Text figure 3, No. 2; Plate V, figure 13

Rafinesquina patula Wilson, Soc., Canada, Trans., 3rd ser., 88, 1944, see. 172, text
fig. 3, Nc?d PLT, fig. 1 Roy bt

The form is midway betwean a large, rounded, convex species and a geniculate
species. In the region of greatest convexity, the planes of the posterior and anterior
parts meet ab an angle of 135 degrees. The change of direction is rounded off on the
outer shell, but when exfoliated the curve is more abrupt and in some cases the
presence of ruge in this region suggests geniculation.

Pot-shaped, without ears; car extremities blunt; sides slightly convex;
anterior margin broadly convex; greatest width at the region of greatest convexity,
about 18 mm. from the beak along the median line; hinge, greatest width, length,
and thickness measuring : 32 mm., 34 mm., 29 mm., and 8 mm., respectively; broad,
wide-spreading anterior and side slopes giving an impression of a very small an-
terior part; alternation of strie not very marked, 2 to 7 finer between two coarser;
fine concentric growth lines, often accentuated by ruge; puncte 5 to 6 in 2 mm. on
the anterior part.

Brachial valve not known.

Interiors not known.

The outline is suggestive of K. okulitchi, but E. patula is larger and the anterior
and side slopes more widespread. -

It differs from other forms in the small size of its posterior part in comparison
with the total size.

Occurrence. Hull or Sherman Fall beds, localities 57, 210.

Type. Holotype, G.S.C. No. 8960, Hull or Sherman Fall beds, Ange gardien
road, 4 miles west of L'Orignal, Ontario.

Rafinesquina praecursor Raymond
Text figure 4, No. 3; Plate V, figure 15
R. praecursor Raymond, Geol. Surv., Canada, Mus. Bull. 31, 1921, p. 22, PL VII, fig. 5.

The species is distinguished by the flattening of the sides of the anterior down-
curved part, so that the shell is composed of three subtriangular convex faces,
subequal in size. This characteristic distinguisheés it from all other species.
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The holotype, here re-illustrated, measures: width, length, and thickness,
28 mm., 22-5 mm., and 9 mm., respectively.

Occurrence. Sherman Fall beds, locality 42; Cobourg beds, localities 208, 242.

Type. Holotype, G.S.C. No. 3259, not from the Ottawa-St. Lawrence Low-
land, but from Middle Trenton beds, Trenton, Ontario.

Rafinesquina prestonensis Salmon
Text figure 4, No. 5; Plate VII, figures 4 a-c
R. prestonensis Salmon, Jour, Pal, 16, No. 5, 1942, p. 578, PL. LXXXY, figs. 28-33.

The gpecies has been adequately described and illustrated. The specimens so
identified from the Ottawa-St. Lawrence Lowland average: width, length, and
thickness, 31 mm., 21-5 mm., and 5 mm., respectively. It is rare, but appears to
correspond with the descnptwn in every respect

R. prestonensis differs from R. alternata and R. lewisensis in having prominent
ears, in its transverse outline, and in its more convex profile.

Occurrence. Lemy-Rockland beds, locality 216; Sherma.n Fall beds, locality
200; Cobourg beds, locality 95.

Rafinesquina robusta Wilson
Text figure 3, No. 3; Plate VII, figures 9a, b, 10

R. robusta Wilson, . Boc., Canada, Trans., 3rd ser. 26, 1932, sec. 4, 396, PL YV,
14-16; Salmon,}}lgrﬁr. Pal,, 16, No. 5, 1043, p. 577, PL LXXXYV, figs. 23-2 fes.

The species is very large, the holotype measuring: width, length, a.nd thwkness,
37 mm., 35 mm., and 12 mm., respectively, It is distinguished by the curvature
of the convexity, producing rather short posterior and long anterior parts. There
are forms transitional between this species and R. equipunctata. It is often difficult to
identify such when partly ‘axfolmt.ecfJ because of the somewhat less convex umbonal
region. If visible, the punct® of R. robusta are more numerous and more irregular.

Occurrence, Cobourg beds, localities 83, 101, 123, 131, 134, 168, 185, 189, 191
(loose), 208, 230, 237, 240, 241, 280, 209, 302, 304-306, and 308.

Type. Holotype, G.8.C. No. 6655; paratype, No. 6655a; bothfrom Cobourgbeds,
lot 9, con. IV, Roxborough tp., Ontario.

Rafinesquina rotunda Wilson
Text figure 5, No. 4; Plate V, figure 8

uina rotunds Wilson, . Boec., Canada, Trans., 3rd ser. 38, 1944, sec. 174
Raﬁnf:ﬁﬁgiNOthlIf’ig ’ ’ Hotet L 1 1TR
The holotype is the only specimen found. Small and gibbous; cardinal ex-

tremities non-auriculate; cardinal angles blunt; sides convex posteriorly, becoming
slightly oblique; anterior margin rounded ; greatest width just anterior to the hin
convexity, rounded, centred slightly anterior to the middle, decreasing toward .
cardinal extremities; width, length, and thickness: 21 mm., 16 mm., and 5-5 mm.,
respectively; strize not well preserved, apparently rather coarse for the size of the
specimen, and alternation not prominent; growth lines fine; no crenulations;
punct® very fine, 12 to 15 in 2 mm. on the anterior slope, more widely spaced on
the posterior part.

This is one of the smallest Rafinesquinae. It is most closely related to R.
subcamerata but is shorter, its greatest convexity is more posterior with a tendency
to flatten on the cardinal extremities, and the pores are finer.

In the fineness and number of the pores R. rotunda is closer to . camerata and
may be a forerunner of that species, though it is proportionately more convax.

Occurrence. Leray-Rockland beds, locality 77.

Type. Holotype, G.8.C. No. 8962, Leray-Rockland beds, Merivale road,
southeast of Carlington, Ottawa.
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Rafinesquina subcamerata Wilson
Text figure 5, No. 3; Plate VI, figure 1

Rafinesquina subcamerata Wilson, Ray. Soe., Canada, Trans,. 3rd ser. 38, 1944, sec. 4, p. 175,
text fig. &, No. 8, PL II, fig. 1.

Small; hemispherical; cardinal extremities not extended, slightly auriculate,
making a right angle or less with the slightly curved sides; anterior rounded;
greatest width at the hinge; extremely gibbous; region of greatest convexity a
little anterior to the middle, rounding down to all margins; width, length, and
thickness averaging: 19 mm., 18 mm., and 8 mm., respectively; strize very fine,
occasionally a coarser one; growth lines fine; erenulations present in some specimens,
faint in others; punctee rather large and sparsely placed considering the small size
of the mature shell, 5 or so in 2 mm.

Only fragments of the brachial valve preserved, showing it to be concave,
closely following the curvature of the pedicle valve.

Interiors not known.

The species is like a small R. camerata. But an increase in growth at the anterior
of the individuals would make them less instead of more like R. camerata, so that
they eannot be an immature form of that species. B. subcameratae also differs from R.
camerata in having fewer and coarser punctz.

Occurrence. Sherman Fall ? beds, localities 6, 186; Cobourg beds, localities 85,
86, 89, 177, 179, 208, 225, 220, 237, 241, 248, 249, 257, 259.

Type. Holotype, G.S.C. No. 8963, Cobourg beds, west end of Fifth avenue,
Ottawa, Ontario.

Rafinesquina subtrigonalis Wilson
Text figure 4, No. 4; Plate V, figure 16

Rafinesquing subb'gmd' 18 Wilso . Soc,, Canada, Trans., 3rd ser. 38, 1944, p. 175, text
ﬁﬁg?é,No.é, L I, fig. 15. s Py 3 P

Subtriangular outline; cardinal extremities not auriculate, but the hinge line
makes less than a right angle with the sides, which slope with very little convexity
toward a narrowed anterior margin; greatest width just anterior to the hinge line;
no geniculation, convexity greatest just anterior to the middle, from which it is
more or less even on all sides; holotype: width, length, and thickness, 30 mm.,
23 mm., and 6:-5 mm., respectively; outer surface mostly exfoliated, but strie
apparently of one grade only, rather coarse; very slight indication of crenulations
on the cardinal extremities; punctee rather numerous, 6 to 7 in 2 mm. at the region
of greatest convexity.

Brachial valve not known.

Interiors not known.

The Paquette Rapids specimen is larger and more robust in every way, but
otherwise seems the same.

R. subtrigonalis is most like K. praecursor, but differs from that species in being
larger, and proportionately less convex; it has less acute cardinal extremities, and
its region of greatest convexity does not culminate in a rounded apex as in that
species, as seen in the profile and anterior views, with the result that it lacks the
acutely sloping sides.

Occurrence. Leray-Rockland beds, locality 7; Hull beds, locality 213; Sher-
man Fall beds, locality 200; Cobourg beds, locality 168.

Type. Holotype, G.8.C. No. 8964, Sherman Fall beds, quarry 1 mile west of
Finch, Ontario.
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IIT. Geniculate Group
Rafinesquina declivis (James) Foerste
Text figure 6, No. 4; Plate VII, figures 1 a~d

homena declivis James, Cincinnati, Quar. Jour, Sei. 1, 1874, ﬁ) 24,
mm declivis (James), Foerste, 'Denison Univ. Sci. Lab., Bull, 16, 1910, p. 43, PL V,

Foerste claims that James’ holotype is crushed and he illustrates another
specimen that he considers as typical of the species. The few s c{)em.mens found in the
Ottawa-St. Lawrence Lowland average: width, length, and thickness, 17 mm.,
156 mm., and 35 mm., respectively, with the rounded geniculation 13 myn. from the
beak. They agree with the typical species as chosen by Foerste.

The species differs from R. salmont Wilson and R. semicircularts minor Wilson
in its more elongated outline accentuated by its more elongated and less convex
posterior part.

Occurrence. Cobourg beds, localities 123, 134.

Rafinesquina cf. deerensis Salmon
Text figure 6, No. 5; Plate VII, figures 2 a~d

Rafinesquing deerensiz Saimon, Jour, Pal., 16, No. 5, 1942 1, PL LXXXVI,
Rafinesquina cf. deerensis Salm{m. ilo g’oe da%a?;, Trans., 3rd sarﬁp?;s 1944,
sec. 4, p. 176, text fig. 6, No. 5.

The Ottawa-St. Lawrence specimens, measuring, width, length, and thickness,
22 mm., 17-5 mm., and 5 mm., respectively, have a tendency to be slightly smaller
than the type as gwen by Sa.lmon and some of them lack the erenulations, but
otherwise they are similar.

The species is very close to R. semicircularis minor Wilson, but is larger, and the
position of the geniculation gives the posterior part a more transverse outline.

Occurrence. Sherman Fall beds, localities 6, 57, 129, 186, 188, 199, 247;
Cobourg beds, localities 3, 85, 86, 88, 91, 93, 95, 100, 108, 119, 121, 123, 176, 177,
188, 223, 225, 232, 237, 241, 242, 249, 258, 259, 277, 280, 281, 295, 300, 304, 306, 309.

Rafinesquina deltotdea (Conrad)
Text figure 8, No. 1; Plate VII, figures 5 a, b
Strophomena delioidea Conrad, 3rd Ann. Rept. New York Geol. Surv., 1839, p, 64; 5th Ann.
Rept., ibid., 1841, p. 37.
Raﬁnuqumadchmdm (%onmd) Hall and Clarke, Pal. New York 8 p 1, 1892, PL IXA,
figs. 1, 2, 4; Salmon, Jour. Pal. 16, No. 5, 1942, p. 583, figs. 1

Outline subtriangular; cardinal extremities slightly auncula.te anterior margin
narrowly rounded or projecting; geniculation abrupt, about three—quarters to four-
fifths the total length from the beak; the posterior part slightly convex and sub-
triangular; anterior part also slightly convex, narrow at the cardinal extremities,
widening until it is one-third the total length along the median line, though not
increaging the length to that extent because of the angle of geniculation; width,
length, and thickness averaging: 27 mm., 22 mm., and 8 mm., respectively; strie
not much differentiated posteriorly, nor on the brachial valve, but developing alter-
nations of one to several finer ones between each two coarser ones, on the anterior
part; all ecrossed by fine concentric growth lines; erenulations of varying degrees
in the cardinal region continuing more or less over the subtriangular posterior part,
concentrie with the outline of the geniculation.
vl Brachial valve concave, following very closely the convexity of the pedicle

ve.

Interior rarely exfoliated. The pedicle muscle scar is narrowly flabellate and

the brachial valve shows a low bifid process.
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Salmon! in her discussion on the species, states that the specimens from
Ontario are somewhat smaller than the New York specimens. Her measurements
of width 20 mm., and length 15 mm. correspond to those of the following species.
In eastern Ontario, in the Ottawa-St. Lawrence Lowland, specimens of R. deltoidea
have the average size given by her for that species. Though there are many 24 mm.
or 23 mm., in width that maintain a length of 20 mm., there are others 28 mm. or
30 mm. in width.

Usually, specimens of &2. delioidea have to be identified from the exterior. The
size and subtriangular outline repeated in the elevated, usually crenulated, posterior
part are the outstanding external characteristics that distinguish it from other
Rafinesquinae. _ )

Occurrence. Sherman Fall beds, locality 84; Cobourg beds, found at all
exposures.

Type. Plesiotype, G.8.C. No. 1613a, not from the Ottawa-St. Lawrence
Lowland, but from Upper Trenton beds, Lachine, Quebec.

Rafinesquina gibbosa Wilson
Textﬁg‘u.reS No. 4; Plate VI, figure 13

Rafinesquing Boc., Canada, Trans., 3rd ser. 38, 1944, sec. 4, p. 178,
text fig. 8, No. 4, Pl. II, ﬁlzaym w

Outline a.lmost a circle except for the small segment cut off by the hinge line;
profile approximately a semiecircle; hinge line shorter than the greatest width;
convexity very great; geniculation rounded, beginning about 10 mm, from the beak;
posterior part small, almost flat, transverse, perpendicular to the line of the length
of the shell; anterior part almost three times the posterior in length, very convex,
curving back until at the anterior margin it is nearly parallel with the posterior
face; hinge, greatest width, length, and thickness of the holotype: 18-5 mm., 24-5
mm., 21 mm., and 12-5 mm., respectively; striz of two sizes not greatly differen-
tiated, 2 to 5 fine between two slightly coarser; very fine concentric lines; crenula-
tions present on the posterior part; punct® very numerous,

The form is readily distinguished from any other by its extreme gibbosity.

Occurrence. Cobourg beds, localities 86, 131, 134, 189, 229, 241, 257.

Type. Holotype, G.8.C. No. 8965, Cobourg beds, west end of Fifth avenue,
Ottawa, Ontario.

Rafinesquina laurentina Wilson
Text figure 7, No. 4; Plate VI, figure 12

Rafinesquina laurentina Wilson, Soc., Canada, Trans., 3rd ser. 38, 1944, sec. 4, p. 17,
tertﬁg'[NoiPLII,ﬁgR&y ! P 145
- U-shaped, slightly auriculate, but angles rounded; greatest width just a.nt.enor
to the hinge line; geniculation rounded angle of posterlor and anterior planes
approaching 100 degrees, both parts moderately convex, the posterior part being
considerably wider than long, giving the whole an appearance of much greater width
than length; width, length, and thickness averaging: 26 mm., 22 mm., and 7 mm.,
respectively; strie of two sizes, 2 or 3 finer ones between every two coarser, crossed
by eoncentric growth lines; crenulations absent or poorly developed; punctse rather
finer than in E. deltoidea.

Brachial valve slightly concave, almost flat.

Interiors not known.

There are transitional forms between this species and R. delioidea (Conrad)
and also between it and R. semicircularis Wilson, but the average R. laureniing

1 Salmon, E, 8.1 Op, eit,, p. 584,
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differs from R. deltoidea in its rounded anterior margin, and the transverse outlme
of the elevated posterior part. It differs from E. semicircularis Wilson in its size,
its more transverse, elevated posterior part, and in its greater growth anterior to
the geniculation.,

Occurrence. Sherman Fall beds, localities 42, 186; Cobourg beds, localities 3,
85, 86, 89, 90, 100, 116, 133, 168, 185 208, 226, 237 248 251, 253, 257 259, 275,
233 29?(10058),303-305 309

Type. Holotype, G.8.C. No. 8966, Cobourg beds, excavations for La Salle
Academy, Ottawa, Ontario.

Rafinesquina miodelioidea Wilson
Text figure 8, No. 2; Plate VI, figure 9

R wina miodeltoidea Wilson, Roy. Soc., Canada, Trans., 3rd ser. 38, 19 ;.
qﬁnt?!?tﬁgﬂNoZPLllﬁng Ay 104
Outline bluntly triangular; cardinal angles auriculate; greatest width at the
hinge line; geniculation more or less sharp, the planes of the two parts at 100 to
110 degrees to one another, the posterior part bluntly triangular like the shell out- .
line, and constituting three-quarters of the total length along the median line;
width, length, and thickness averaging: 20 mm., 17 mm., and 6 mm. or 7 mm.,
reapectwely, strim of twosizes, several finer ones between every two coarser; punctz
very close.

Brachial valve not known.,

Interiors not known.

The shell is like a small R. deltoidea, but it is not the young of that species
because the geniculation occurs before the posterior part has reached the size of the
corresponding part in R. delloidea. Additional growth would merely lengthen the
anterior part, a process that has oceurred in some gerontic forms,

In size R. mrodelioidea is very like R. oftawaensis Wilson but it differs in that
it is more triangular, its greatest width is at the hinge line, and growth after genic-
ulation is more sloping, at a less abrupt angle to the postenor part.

It is very suggestive of R. declivis, but the posterior part is more transverse,
and it seems to have been established that the type of R. declivis is distorted;
Foerste and Salmon have re-desertbed R. declivis from co-types that are much less
convex than R. miodeltoidea. This species would have been described as a small
variety of R. deltoidea, but, like R. praedelioidea, it first appears at a considerably
lower horizon, and it may be that K. deliordea is derived from one or the other of
them. R.miodeltoidea, however, continues and appears side by side with R. deltoidea.
No other specimen of R. praedeltoidea was found.

Occurrence. Leray beds, localities 17, 143, 147; Sherman Fall beds, localities
6 ?, 186, 188; Cobourg beds, localities 84-86, 88, 90, 92, 101, 103, 108, 114, 116,
121, 128, 131, 133, 162, 168, 188, 208, 223, 225, 229, 232, 241, 242, 244(loose), 250,
257, 258, 275, 276, 284, 287, 289, 302-306, 312.

Type. Holotype, G.8.C. No. 8967, Cobourg beds, west end of Fifth avenue,
Ottawa, Ontario.

Rafinesquina normalis Wilson
Text figure 6, No, 6; Plate VIII, figures 10, 11

Rafinesquina normalis Wilson, Roy. Soc., Canada, Trans., 3rd ser. 26, 1932, sec. 4, p. 395,
PL V, figs. b, 6.

To the original description it may be added that the width, length, and thick-
ness average 29 mm., 22 mm., and 6 mm., respectively. The convexity is not great
in proportion to the size, but it is largely confined to the region of geniculation. In
this respect, the species approaches B. equipunctata Wilson, but it is less robust,
has a shorter anterior part, and lacks the tendency to an irregular anterior margin.
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The subtriangular posterior part of R. normalis overshadows the more U-
shaped outline of the whole specimen.

The paratype of E. normalis (G.8.C. No. 6654) is included in the following
species, K. normaloides Wilson,

Occurrence. Sherman Fall beds, localities 57, 198-200; Cobourg beds, localities
46, 88, 95, 119, 121, 176, 229, 237, 241, 242, 246, 249, 257, 259, 283, 287, 303.

Type. Holotype, G.S.C. No. 6653, Cobourg beds, lot C, eon. IX, Cornwall
tp., Ontario.

Rafinesquina normaloides Wilson
Text figure 7, No. 1; Plate VI, figure 5; Plate VII, figure 3
Raﬁg;sq_;n'na normalis Wilson, Roy. Boc., Canada, Traps., 3rd ser. 26, 1932, sec. 4, PL V,

EKafinesquina normaloides Wilson, Roy. Soc., Canada, Trans., 3rd ser. 38, 1944, sec. 4, p. 181,
text fig. 7, No. 1, PL I, fig. 5.

U-shaped outline; cardinal extremities not auriculate; greatest width a little
anterior to the cardinal angles; almost straight for half the length, curving into the
broadly rounded anterior margin; greatest convexity about two-thirds the length
from the beak; width, length, and thickness averaging: 32 mm., 26:5 mm., and 9
mm., respectively; strize not greatly differentiated, a few coarse ones irregularly
placed; all crossed by fine growth lines; crenulations over the posterior part, most
marked near the region of geniculation; puncte as in E. equipunciata.

Brachial valve not known.

Interiors not known.

B. normaloides Wilson differs from R. normalis Wilson in its larger size, more
U-shaped posterior part, greater convexity, more posterior position of the genicula~
tion, and more pronounced crenulations.

The species differs from E. equipunctata Wilson in the presence of erenulations
and in the shorter posterior part.

Occurrence. Cobourg beds, localities 43, 96, 119, 131, 189, 303, 307.

Type. Holotype, G.S.C. No. 8968, Cobourg beds, Rideau Hall grounds,
Ottawa, Ontario; paratype, No. 6654, Cobourg beds, Gravel Hill, Ontario.

Rafinesquina okuliich? Wilson
Text figure 7, No. 2; Plate VI, figure 7

Rafinesquina okulitchi Wilson, Roy. Soc., Canada, Trans., 3rd ser. 38, 1944, sec. 4, p. 181,
text fig. 7, No. 2, PL II, fig. 7.

Gibbose, subcireular, cardinal extremities not extended; cardinal angles show-
ing a slight tendency to auriculation; sides and anterior margin rounded; greatest
width about midway between hinge and anterior margin; geniculation centring
about 20 mm. from the beak; making an angle of about 120 degrees in the median
line, but sides more flaring; posterior and anterior parts very slightly convex,
almost flat; width, length, and thickness of the holotype: 34 mm., 27 mm., and 8
mm., respectively; alternation of striee marked, 4 to 5 finer ones between two
considerably coarser ones; fine growth lines; no corrugations seen, but growth lines
more conspicuous at the cardinal extremities; puncte not well exposed, apparently
5 to 6 in 2 mm.

Brachial valve not known.

Interiors not known.

R. okulitchi has something of the outline of R. robusta Wilson, but it is smaller,
is geniculate, and has a marked differentiation of strise.

Occurrence. Leray beds, locality 15; Leray-Rockland beds, localities 216, 220;
Rockland beds, localities 148, 156; Hull ? beds, locality 215.

Type. Holotype, G.S.C. No. 8969, Rockland beds, north of Orleans, Ontario,
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Rafinesquina ottawaensts Wilson

Text figure 8, No. 5; Plate VI, figures 14 a3, b

R uina oftawaensiz Wilson, Roy. Soc., Trans., 3rd ser. 38, 1944, sec. 182,
o . 6 Mo 5 PL 2, Bge, Ly, 1dpy s A

Qutline semicircular, in some cases roughly circular; some specimens showing
a faint triangularity at the median region of the geniculation, which disappears in
the down-flected anterior part; cardinal angles shightly auriculate; hinge, straight,
shorter than the greatest mdth which is about one-third to one-half length dis-
tant from the beak; gemculatlon not sharp, but confined within rather narrow limits
centring about 10 mm. or 11 mm. from the beak, in all making almost a right angle
or less; convexity very great due to the angle ‘of geniculation, but posterior and
anterior parts only slightly convex, the anterior being longer than the posterior;
hinge, greatest width, length, and thickness averaging: 15 mm., 19 mm., 17 mm., and
10 mm., respectively. The holotype and many others have a total length of 16+ 5 mm.
from hinge to anterior, but if measured along the convex umbo would be 23 mm.;
low, broad, radial corrugations on the anterior part often making a slightly irregular
anterior margin; strise variable, several finer ones between two coarser, the differ-
entiation being more pronounced anteriorly; punct@ very irregular, the coarser
more sparsely placed ones continuing from the posterior part, side by side with
fine, closely spaced ones between the more anterior striwe.

Brachial valve slightly concave posteriorly, but bending abruptly at the line
of geniculation; lacking the differentiation of striz, and finely punctate.

Interiors not known.

The species is very close to R. imbrex (Pander) as originally ﬁguredl but the
Canadian form is consistently smaller. It would have been named a variety of that
species but for complications in the use of the name R. imbrez. Billings described
a Strophomena imbrex that later was called R. imbrez, quite different from Panders’
form. Twenhofel considered it a Leplaena, but the two forms stood under the same
name for some time. Again Holtedahl includes under R. #mbrez Pander a more
triangular form originally identified by Pander as Plectambonites iriangularis.

The species is so closely allied to E. minula Salmon that it may be a local
variation of it. Typically, however, it is not broadly triangular, averages larger,
has a more pronounced region of geniculation and a more prolonged anterior region,
and there is a differentiation of striee. It differs from R. miodelioidea in its shorter
posterior part and usually more rounded anterior. It is very like a small B. camerata
(Conrad) but the position of the geniculation is considerably nearer the beak, and
increased growth would not resuit in R. camerate but a much greater difference
between the posterior and anterior regions.

Occurrence. Cobourg beds, localities 43, 85, 86, 88, 90-92, 97, 99, 103, 104,
114, 119, 121, 122, 162, 168, 177, 179, 184, 185, 189, 191, 208, 223, 226, 235-237,
241, 242, 244, 257-259, 284, 287, 291, 294, 300, 303, 306.

Type. Holotype, G.8.C. No. 8970, Cobourg beds, lot 22, con. ITI, Roxbo-
rough tp., Ontario.

Rafinesquina praedelloidea Wilson

Text figure 8, No. 3; Plate VI, figure 11

R 8oc., C Trans., 3rd 38,19 . 183,
qﬁmqu Wﬂ ﬁgl.llRoy oc., Canada, BET. 44, 8ec. 4, p

Rather small; broadly U-shaped outline; eardinal extremities very slightly
extended, faintly auriculate; anterior to the very small invagination, sides almost
straight for a short distance then curving into a broadly rounded, slightly uneven
anterior margin; greatest width at the hinge line; geniculation abrupt, at 16 mm.

) Beitrage sur Geognosie des russischen Heiches, p. 91, PL XIX, fig. 12,
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from the beak, anterior bending down approximately at right angles to the plane
of the posterior part; width, length, and thickness measuring: 25 mm., 185 mm,,
and 5 mm., respectively; convexity slight on both anterior and posterior parts;
outer surface largely exfoliated from the anterior part of the type, and only speci-
men, but striz are very fine, and alternation not marked except for a strong median
stria; fine growth lines present; crenulations on the posterior part very fine, con-
tinuing from one side of the beak to the other, completing a semicircle, and with the
strie forming a fine reticulate ornamentation on the posterior part; puncts, large
for the size of the shell, 5 or 6 in 2 mm. at the anterior.

Brachial valve not known.

Interiors not known.

R. praedelioidea is nearest to R. delloidea, and, as suggested by the name, either
it or R. miodelioidea may be ancestral to K. delfoidea. R. praedeltoidea in outline is
more transverse, is smaller, and the crenulations are finer and more complete.

The outline and profile are vary similar to R. laurentina, but the latter lacks
the reticulate ornamentation.

The complete crenulations are suggestive of Leptaena, but the whole surface
ornamentation is finer than that of any known Leptaena, and the outline and profile
are those of a Rafinesquina.

Occurrence. Leray-Rockland beds, locality 20.

Type. Holotype, G.SC. No. 8971, Leray-Rockland beds, southeast of Paken-
ham, Ontario.

Rafinesquina salmoni Wilson

Text figure 6, No. 3; Plate VI, figure 8

Rafinesquina salmoni Wilson, Roy. Boc., Canada, Trans., 3rd ser. 38, 1944, sec, . 184
text fig, 6, No. 3, PL I fig. & ' ' i 1

Small, transverse; convexity moderate; extremities extended; cardinal angles
forming a right angle or less, slightly resupinate; sides converging from cardinal
extremities to the broadly rounded anterior margin; greatest width at the hinge
line; geniculation not sharp, centre of curve about 9 mm. from beak, somewhat
flattening out toward the cardinal extremities; width, length, and thickness of the
holotype: 20 mm., 15 mm., and 5 mm., respectively; some specimens a little smaller;
strize very fine, alternation not prominent, one strong median costa present on some
specimens, 2 to 4 finer stris between two coarser anterior to the geniculation; very
fine growth lines—in some instances a few together make fine, uneven, and indis-
tinet ruga; punctz large for the size of the specimens, but closely placed, 6 to 8 in
2 mm., a few faint crenulations near the hinge line in some specimens.

Brachial valve not known.

Interiors not known.

The form is small for a Rafinesquina. It differs from K. declivis (James) in its
shorter length and more transverse outline; from R. minuta Salmon in its transverse
outline, its larger posterior part, and in being less convex.

The species is named for Salmon, who has done much to clarify the confusion
in the species of Rafinesquina.

Occurrence. Sherman Fall ? beds, locality 6; Cobourg beds, localities 19, 43,
86, 90, 93, 105, 176, 177, 179, 208, 223.

Type. Holotype, G.8.C. No. 8372, Cobourg beds, Booth street, Ottawa,
Ontario.
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Rafinesquina sardesont Salmon (?)
Text figure 7, No. 3; Plate VI, figure 6
Rafinesquina sardesoni Salmon, Jour, Pal., 18, No, 5, 1942, p. 588, Pl, LXXXVI, figs. 35-38.

The specimens here identified as R. sardesoni Salmon (?) correspond to the
description of that species in form and puncte, but they are proportionately shorter,
and the few specimens found are consistently somewhat smaller. Also, there is
not the marked differentiation in strie. The largest specimen is illustrated, and
measures: width, length, and thickness, 28 mm., 25 ram., and 12 mrm., respectively.

Occurrence. Cobourg beds, localities 86, 225, 229, 250, 257,

Type. Plesiotype, G.8.C. No. 8973, Cobourg beds, lot 21, con. VIII, Cornwall
tp., Ontario.

Rafinesquina semicircularis Wilson
Text figure 6, No. 2; Plate VI, figure 4

uina semicircularis Wilson, Soe., Canada, Trans., 3rd ser. 38, 1044, see. 185,
MmﬁgﬁNo2Plnﬁg s b
Outline almost semicircular; cardinal angles about 90 degrees; sides almost

straight; anterior margin broadly rounded; greatest width near the hinge Jine and
continuing for a short distance anterior to it; convexity not great for the size of the
shell; geniculation semicircular in line, closely following the anterior margin and
only 1-2 mm. to 2 mm. distant from it, resulting in a very large, gently convex
posterior part; width, length, and thickness averaging: 25 mm., 20 mm., and 4-5
mm., respectively ; striee of two sizes over the whole shell, 1 to 4 finer ones between
two coarser; very fine concentric growth lines; no crenulations seen; puncta 5 to 6
in 2 mm. at the region of geniculation, less numerous posterior to it, more numerous
anterior to it.

Brachial valve gently concave.

Interiors not known.

R. semicircularis is closely related to R. deerensts Salmon, but it is more circular
in outline, has a relatively larger posterior part, and is proportmna.tely considerably
less convex. It is larger than R. semicircularis minor.

Occurrence. Hull beds, localities 44, 50, 51, 60; Sherman Fall beds, localities
50, 57, 84, 181, 186, 279; Cobourg beds, looalitiss 95, 101, 121, 134, 208, 284,

b‘{;ype. Holotype, G.8.C. No. 8794, Sherman Fall beds, from ‘Dump’, Hull,
ebec.

Rafinesquina semicircularis minor Wilson
Text figure 6, No. 1; Plate VI, figure 3

ma{mna semicircularts minor Wilson, Roy. Soe., Canada, Trans., 8rd ser. 38, 1944, sec, 4
86, text fig. 6, No. 1, PL 1II, fig. 3

Small; U-shaped, almost Bubclrcular in outline; cardinal angles non-auriculate;
sides almost parallel; greatest width at the hinge line; geniculation not very sharp,
centring about 12 mm. from the beak; anterior part about one-third length of the
posterior part, but not increasing the total length to that degree because of its
angle of 90 to 100 degrees to the plane of the posterior part; width, length, and
thickness averagmg 18 mm., 14 mm., and 4:5 mm., respectlvely, though the
holotype does not quite attain that thmknesa, radial strise more or less of one size
except near the median part and on the deflected anterior part; very fine concentric
growth lines; puncte very fine and numerous on the anterior, more widely spaced
on the posterior.

Brachial valve not known.

Interiors not known.
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The variety is very like the Norwegian form E. parva Holtedahl. The posterior
surface, however, is more evenly convex without the ridge-like longitudinal eleva-
tion, and R. semicircularis minor averages larger. The radial striz appear to be
similar, though the Canadian vaﬂetya%acks the concentric crenulations of the
_ Norwegian form, shown in the illustration but not mentioned in the text. Only one
pedicle valve and a few broken valves of R. parva have been found. It may be that
the valve was slightly distorted. If so, and there should prove to be one, not two,
species, the name 2. parva will have preference.

The species has a less transverse appearance than R. salmoni, though the meas-
urements are very similar, because the centre of geniculation is 12 mm., as compared
with 9 mm. from the beak.

Rafinesquina semicircularis minor might be considered a variety of R. declivis.
The measurements are very similar, but the sides in R. semicircularis minor are less
abruptly geniculate than in R. declivis, giving the specimens a less elongated, more
subcireular appearance. The illustrated holotype has not attained the maximum
thickness, but the average thickness is greater than that of R. declivis,

The species differs from R. miodeltoidea in being subcircular rather than sub-
triangular, and the angle of the plane of the posterior to that of the anterior is
somewhat sharper than in that species. '

Rafinesquina semicircularis minor differs from R. deerensis Salmon in being
consistently smaller and in having the posterior part longer in proportion to its
width. The latter characteristic gives the species an appearance of greater length
than that of E. deerensis, in which the posterior part is wider in proportion to its
length. The species is consistently smaller than R, laurentina. A few specimens are
transitional between E. semicircularis minor and most of the other smaller species.

Occurrence. Leray-Rockland beds, locality 17; Sherman Fall ? beds, locality
6; Cobourg beds, localities 3, 85, 88, 90, 93, 100, 105, 115, 119, 121, 133, 162, 168,
175-177, 183, 188, 191, 225, 229, 237, 241, 248, 249, 251, 257, 280, 281, 283, 287, 292,
300, 305, 306.

Type. Holotype, G.8.C. No. 8975, Cobourg beds, Indian Lands, cons. VIII
and IX, Cornwall tp., Ontario,

Rafinesquina sinuata Wilson
Text figure 7, No. 5; Plate VI, figure 10

Rafinesquina sinuaia Wilson, Roy. Sce., Canada, Trans,, 3rd ser, 38, 1044, sec. 4, p. 187,
text fig. 7, No. 5, PL II, fig. 10.

Shell very convex, somewhat variable in size, greatest width at hinge; cardinal
extremities very auriculate; sides converging to a rounded anterior, interrupted by
a slight invagination; geniculation pronounced but rounded; posterior position
moderately convex with a transverse outline, width to length as 12:7; anterior part
deep, often longer than the posterior, its convexity broken by a wide flat area or a
shallow sinus, which causes the slightly sinuate anterior margin; width from 22
mm, to 25 mm., length 17 mm. to 20 mm., thickness 9 mm. to 11 mm.; strie slightly
differentiated, 1 to 4 finer ones between two coarser; concentric growth lines becom-
ing faintly erenulated posteriorly; puncte large and numerous.

Brachial valve and interiors not known.

The form is characterized by its flattened anterior or broad shallow sinus,

Occurrence. Cobourg beds, localities 88, 96 ?, 121, 131, 133 ?, 242, 259, 275 7.

Type. Holotype, G.S.C. No. 8976, Cobourg ? beds, locality unspecified, Hull,
Quebec.
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Opikina Discussion

The Opikinae of the area had always been identified as Rafinesquinae, because
of the similarity of form and the association of the two genera at some horizons.
Salmont, however, demonstrated that there are two distinet genera, differing in
musculature and in type of the pores in the intermediate layer of the shell material.
The muscle area, unfortunately, is not often exposed, but the pores are revealed by
the slightest exfoliation and are, therefore, the more commonly used eriterion for
distinguishing the genera. In Rafinesquina, the pores are comparatively large,
round, and arranged in radiating rows between the strize. In Opikina the pores are
minute, irregularly shaped, irregularly arranged, and cover the exposed surface
like a fine network without any relationship to the strise. Their irregularity reflects

light from various angles so that the exposed surface often has a peculiar glistening
efiect.

In the Ottawa-St. Lawrence Lowland there are not many brachiopods at the
base of the Ottawa limestone in the Pumelia beds, and neither genus is represented
in it. Gpikina makes its appearance and is moderately common in the Lowville
beds. It is prolific in the Leray-Roekland beds, where Rafinesquina first appears.
From there upward, Rafinesquina increases and diverges and Opikina decreases,
though it is still present at the top of the formation. As far as can be judged from
its occurrence in this area, then, Opikina is the older form.

Genus, Opikina Salmon
Genotype, 0. septata Salmon

Concavo-convex; hinge line straight; surface covered by radial strie of several
sizes, the smaller ones having a tendency to disappear toward the anterior; shell

structure finely, thickly, but irregularly punctate; surface of visceral area finely
pustulose.

Pedicle interior with a large muscle area extending halfway or more to the
anterior margin and surrounded by a low ridge, strong posteriorly, faint anteriprly;
diductors shallow, circular to broadly oval, not well defined; adductor ridge rather
broad, highest anteriorly; dental plates strong, divergent 90 to 120 degrees.

Brachial interior more distinctive: cardinal process stout, with two triangular
branches; 5 septa present—a median one and two pairs of laterals—median septum
low posteriorly, becoming narrower and sharper anteriorly; two concentric ridges
present, the inner one connecting the brachiophores, the outer one corresponding to
that of the pedicle valve and enclosing the musculature (condensed from Salmon’s
description),

The genus is outwardly like Rafinesquina, and many of its species have been so
described. It can be distinguished from Rafinesquina and Leplaena externally by
its less regular alternation of striz and when partly exfoliated, by its fine irregular
puncta; internally by the large muscle area, and, in the brachial valve, by its five
septa.

1 Balmon, E. 8.: Op. cit., p. 389,
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Ratio of Convexity to Length and to Width

Convexity Length Width
Opikina platys Wilson.............. ... 1 7-5 9:6
0. sinclairi Wilson. . ... 1 4.0 5.1
J. gloucesterensis Wilson....................0.00on.n. 1 3.7 4.3
0. septata borealis Wilson. ... ....................... 1 3-4 6:0
O.rugosa (Wilsonm) . . ... oo 1 3-4 4.0
O.ampla WilBoD. ... .ovvvie et 1 3-1 3.6
0. sublriangularis Wilson......... .. .00 1 3.0 4-0
O, tumida Wilson.............. ... i, 1 2-7 3-1
0. rugosa avita (Wilson) . ... .. ... ... .. oiovieioin, .. 1 2.6 3.75
0. wagnert robusia Wilson. . ...... ... 1 2-3 3-1
O. hemispherica WilBon. ... .. .............ooeveinin. 1 2-0 2-4
O. auriculata Wilson. . .. ...... .o ov i 1 [-8 2-9
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Opikina ampla Wilson
Text figure 10, No. 12; Plate VI, figure 29

Opikina am Wﬂson, Roy. Soo., Canada, Trans., 8rd ser. 38, 1944, sec. 4, p. 190, text
fig. 10, No. 12, P 1I,

Large; U—shaped outline; ca.rdma.l extremities not extended, non-auriculate;
cardinal angles about 90 dagreea, sides and anterior broadly convex; greatest width
at the hinge or just anterior to it; convexity greatest at the centre, sloping down
evenly toward all margins, s]ightly flattening at the wings; width, length, and thick-
ness of holotype: 35 mm., 30 mm., and 9-5 mm., respectively; strise poorly preserved,
rather coarse, some tendency toward alternation; growth lines not well preserved,

a tendency to wrinkles along the anterior of exfoliated specimens; no crenulations
seen; puncte typical.

Bra,chm.l valve and interiors not known.

0. ampla Wilson differs from other species in its size and even convexity.

Occurrence. Leray-Rockland beds, localities 15, 64, 77, 147, 271, 272; Hull or
Sherman Fall beds, locality 210.

Type. Holotype, G.S.C. No. 8977, Leray-Rockland beds, lot 13, con. XII,
Goulbourn tp., Ontario.

Opikina auriculata Wilson
Text figure 10, No. 7; Plate VI, figure 17

auriculala Wllaon Roy. Soc., Trans., 3rd ser. 38, 1944, p. 190, text 10
e P L g 1y 10 Socs Canada, p e
Much wider than iong, strongly auriculate; greatest width at the hinge line;
anterior broadly rounded; convexity great in proportmn to length; geniculation
not acute; viewed in proﬁle greatest convexity about mid-length, rising from the
hinge line and the anterior margin with similar eurves; viewed from the anterior
the outline is more broadly convex at the centre, flattens out and becomes definitely
concave toward the cardinal extremities and to a less degree toward the lateral
margins; width, length, and thickness of the holotype:28 mm.,18 mm.,and 9-5 mm.,
respectively; two sets of strise, 1 or 2 finer ones between two coarser, crossed by con-

centric growth lines; punete present but indistinet on the holotype.

Brachial valve not well preserved, very concave following the curves of the
pedicle valve,

Interiors not known,
The form differs from others in its auriculate cardinal extremities, its greater

width in proportion to its length, and in the reversed curve of its outline from the
anterior view.

Occurrence. Cobourg beds, locality 121.

Type. Holotype, Cobourg beds, -Research Council Laboratories, Sussex
street, Ottawa, in the private collection of G. W. Sinclair.

Opikina gloucesterensis Wilson
Text figure 10, No. 4; Plate VI, figure 20

Opikina gloucesterensis Wilson, Roy Boc Canada, Trans., 3rd ser. 38, 1944, sec. 4, p. 191,
‘I:axtﬁg 10, No. 4, PL. 11, fig. 1
Broadly U-shaped, but with shghtly narrowed anterior; cardinal extremities
extended, auriculate; cardinal angles less than 90 degrees; sides broadly curved; an-
terior margin with a narrower curve than the sides;greatest width at hinge line; con-
vexity greatest about 18 mm. from beak; no true geniculation, but the anterior part
making an angle of 120 degrees and flattening out toward the sides, leaving a wide,
broadly rounded, slightly convex posterior part; width, length, and thickness of the
holotype: 28 mm., 24 mm.,and 6-5 mm.,respectively, striee fine, with some tendency
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to develop one or two very fine interstrise; growth lines very fine; crenulations
broad, short, well developed near the cardinal extremities; puncte typical.

Brachial valve not well preserved. One brachial valve supposed to belong to
this species has three median gepta preserved.

The species differs from O. transitionalis (Okuliteh) in the lack of geniculation,
in being broader in proportion to its length, in having a lsss convex posterior
part, and in having crenulations. It differs from O. clara (Okulitch) in being more
convex and less transverse in outline. It differs from O. subtriangularis Wilson in
having ears, and in its less oblique sides and broader anterior margin.

Occurrence. Leray-Rockland beds, localities 41, 79, 109, 146-148, 285.

Type. Holotype, G.8.C. No. 8978, Leray-Rockland beds, lots 3-5, con. 1II,
R.F., Gloucester, tp., Ontario.

Opikina hemispherica Wilson
Text figure 10, No. 11; Plate VI, figure 21
Opikina hemi. ica Wilson, Roy. Soc., Canada, Trans., 3rd ser. 38, 1044, . 4, p. 102
Pl g 10 o 11, PLTE, B 20 S wehe

Almost half a hemisphere; cardinal extremities not extended, non-auriculate;
cardinal angles greater than 90 degrees; sides and anterior making a continuous
curve; greatest width near the middle; convexity evenly distributed, except that
a small triangular area is abruptly flattened at the cardinal extremities; width,
length, and thickness of holotype: 29 mm., 24 mm., 12 mm. ; strie not well preserved,
coarse on the exfoliated surface; growth lines not preserved; no crenulations;
puncte typical.

Pedicle valve partly exfoliated, showing a typically large muscle scar on the
interior.

The species is characterized by its almost hemispherical shape and its size,

Occurrence. Leray-Rockland beds, localities 148, 273.

Type. Holotype, G.S.C. No. 8979, Leray-Rockland beds, lot 13, con. III,
Goulbourn tp., Ontario.

Opikina ovalis (Wilson)
Plate VIII, figures 20, 21

Rafinesquina sp. undtd. Wilson, Geol. Surv., Canada, Mus. Bull. 83, p. 52, PL 111, figs. 10, 11.

Opikina ovalis Wilson, Roy. Soc., Canada, 3rd ser. 38, 1944, sec. 4, p. 192,

A re-examination of the forms has shown by the punctse that the species
belongs to Salmon’s genus Opikina. The lack of the two outer septa is probably
due to poor preservation.

Near oval in outline; cardinal extremities not preserved in any of the specimens,
but apparently not extended; cardinal angles apparently not sharp; sides very
slightly curved; anterior margin broadly rounded; greatest width at the hinge line
or a little anterior to it; greatest convexity anterior to the middle; average width
and length 25 mm. (?) and 20 mm., respectively; thickness not known; striee very
fine, alternation of two sizes present but not distinct on the brachial valves; crenula-
tions faint along the hinge line; punctee typical.

Interior showing three long septa, the outfer pair probably obliterated by poor
preservation. B

Opikina ovalis Wilson belongs to a low-convexity group, but it differs from O.
platys in its broader anterior margin, and the outline is more transverse.

s Occurrence. Leray-Rockland beds, localities 30, 133; Rockland beds, locality
1

.Ty'pe. Cotypes, G.5.C. Nos. 6222 and 6222a, Rockland beds, from loose slabs
at top of Stewart quarry, Rockland, Ontario.
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Opikina platys Wilson
Text figure 1{] No. 3; Plate VI, figures 22, 23

platys Wilson, Roy. , Canada, Trans,, 3rd ser. 38, 1944, sec. 4, p. 193, text
ﬁs 10, No. 3, PL II ﬁgs 21, "91b.

Low, small, almost semicircular; cardinal extremities not extended, non-
auriculata; cardinal angles about 90 degrees; sides almost straight for some dlatance,
then gently curved into the rounded anterior margin; greatest width at the hinge
line; convexity greatest at the umbo; width, length, and thickness of holotype:
19 mm., 15 mam., and 2 mm., respectively; some specimens larger and a few slightly
smaller; strise not well preserved, very fine, a few irregular coarser ones, and a
tendency toward alternation near the median region; fine growth lines; crenula-
tions fairly prominent along the hinge line; puncta typical.

Brachial valve not known.

. Interiors only partly preserved.

The species is almost a homomorph of Rafinesquina alternata plana Wilson.
It is readily distinguished from other 3Jpzkma by its size and flatness.

Occurrence. Leray-Rockland beds, locahnes'? 16, 30, 77, 79, 109, 143, 146,
147, 152, 271, 274; Rockland beds, locality 157,

Type. Holotype, G.S.C. No. 8980, Leray-Rockland beds, lots 3-5, con. III,
R.F., Gloucester tp., Ontario; paratype, No. 8981, Leray-Rockland beds, Meri-
vale road, southeast of Carlington, Ottawa, Ontario.

Opikina rugosa (Wilson)
Text figure 10, No. 1; Plate VIII, figures 22, 23

wina rugosa Wilson, Geol. Surv.,, Canada, Mus. Bull. 33, 1921, p. 51, Pl III,

figs. 8, 9.
i i-(a;gm (Wilson), Roy. Soc., Canada, Trans., 3rd sec. 38, 1944, sec. 4, p. 194, text

- The species is distinguished from most other forms by its small gize. Of the
smaller Opikinae it is more convex than 0. platys Wilson and its rugose surface
differentiates it from that species and its variety O rugosa avita (Wilson).

. Occurrence. Leray-Rockland beds, locality 311; Rockland beds, localities 157,
289 Sherman Fall? beds, locality 63.

Type Holotype, GS.C. No. 6221; paratype, No. 6221a; Rockland beds,
upper 10 feet of Stewart quarry, Rockland Ontario.

Opikina (?) rugosa avita (Wilson)
Text figure 10, No. 2; Plate VIII, figures 15-19
* Bofineoquina rugosa Wikoo, Con. Fied Nat., 40, No. ©, 1933, p. 135, PL I, figs. 6.13.

Opthm{?}rugosaavda(WL n), Roy. Boc a.nadnTmns.?.rdear 38,1944,5&: 4, p. 105,
text fig. 10, No, 2.

The variety like the species has the punctz of the genus Opikina. The interiors
are not well shown. Several specimens show three septa, the median one straight,
the first laterals with a slight sigmoid curve. One specimen shows a trace of one
septum of the second pair of laterals.

O. rugosa avita is most closely allied to J. rugosa, from which it can be dis-
tinguished by its lack of rugose ornamentation.

- Occurrence. Leray-Rockland beds, localities 77, 79, 109, 143, 146, 147, 228, 270,

" Type. Holotype, G.8.C. No. 6813, Leray-Rockland beds, lot 10, con. VIII,
N. Crosby tp., Ontario; paratypes in private collection of G.W. Sinelair.
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Opikina septata borealis Wilson
Text figure 10, No. 6; Plate VI, figure 15
Opikina se borealis Wilson, Roy. Soc., Canada, Trans., 3rd ser. 38, 1044, sec, 4, p. 195,
text ﬁE.‘"fS, No. 6, Pl IL, g, 15 P

Broadly U-shaped; cardinal extremities extended, slightly auriculate; cardinal
angles a little less than 90 degrees; sides rounding into the anterior margin, which
is almost sub-parallel to the hinge; greatest width at the hinge; greatest convexity
anterior to the middle; width, length, and thickness, 21 mm., 13-5 mm., and 3-5
mm., respectively; strize very fine, an occasional coarser one; growth lines fine,
faint crenulations along the hinge line; puncts typical.

Brachial valve not known.

Interiors not known.

The variety differs from the species in its less oblique sides and broad, sub-
parallel anterior margin. It is slightly larger than the typical species according to
the measurements given and considerably larger than the paratype illustrated.
The typical species has been reported both from the Chazy, considerably below,
and from the Upper Ordovician, considerably above, the horizon of the variety
here described.

Occurrence. Leray-Rockland beds, locality 19.

Type. Holotype, G.S.C. No. 8982, Leray-Rockland beds, hill above Sand
Point, northwest of Amprior, Ontario.

Opikina sinclairi Wilson
Text figure 10, No. 9; Plate VI, figures 18, 19
Opikina sinclairi Wilson, Roy. Soc., Canada, Trans,, 3rd ser. 38, 1044, sec. 4, p. 196, text
fig. 10, No. 9, PL. II, figs. 18a, b.

Medium size; U-gshaped outline; cardinal extremities not extended, non-
auriculate; cardinal angles a little less than 90 degrees; greatest width at the hinge
line and in many specimens maintained for a short distance anterior to it; sides
curving in to a broadly rounded anterior margin; greatest convexity anterior to the
middle, with the sides flattening out; no geniculation, but the anterior part slightly
more convex and shorter than the posterior part; holotype measuring: width, length,
and thickness 23 mm., 18 mm., and 4-5 mm., respectively; striee rather coarse for
the size of the shell, having an irregular alternation with finer ones; fine growth
lines with occasional irregular broad concentric undulations; puncte typical.

Brachial valve not known.

Interiors not known.

Compared with O. platys Wilson it is rounded, considerably more convex, and
the convexity is greater anteriorly. Compared with 0. ovalis Wilson it is smaller,
and the length and width are more nearly equal.

Occurrence. Lowville beds, locality 139; Leray-Rockland beds, localities 9,
igé 4},2;7,2133, 146, 273, 310; Hull beds, locality 152; Cobourg beds, localities 90,

Type. Holotype, G.S.C. No. 8983, Leray-Rockland beds, Merivale road
southeast of Carlington, Ottawa, Ontario; paratype, No. 8984, Leray-Rockland
beds near corner of Navan and Montreal roads, east of Ottawa, Ontario.

Opikina subtriangularis Wilson
Text figure 10, No. 5; Plate VI, figure 24
Opikina subtri laris Wilson, Roy. Soc., Canada, Trans., 8rd ser. 38, 1944, sec. . 196,
toxt fig. 10, No. 5, PL. II, fig. 23, - kel
Qutline roughly triangular; cardinal extremities extended, non-auriculate,
slightly resupinate; cardinal angles less than 90 degrees; sides oblique but slightly
convex; anterior margin rather narrowly rounded, varying somewhat in degree;
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greatest width at the hinge line; convexity low and regular over the posterior part,
greatest anterior to the middle; no definite geniculation, but the curve increases
about 17 mm. from the beak, and the sides are slightly depressed anteriorly, thereby
contributing to the subtriangular appearance of the outline and to the concentration
of the convexity near the anterior; holotype measuring: width, length, and thick-
ness, 28 mm., 21 mm., and 7 mm., respectively; strie rather coarse, a few smaller
ones irregularly alternating; very fine growth lines ; no crenulations; puncte typical.

Brachial valve closely following the curvature of the pedicle; a few interiors
show the septa.

O. subtriangularis Wilson is characterized by its subtriangular outline, and its
convexity made prominent by the sloping sides. Forms with more sharply rounded
anterior margin are almost homomorphs of Rafinesquina praecursor Raymond.

Occurrence, Lowville beds, locality 139; Leray-Rockland beds, localities 41,
143, 147, 162, 274, 285; Rockland beds, locality 187.

Type. Holotype, G.8.C. No. 8985, Leray-Rockland beds, lots 3-5, con. III,
R.F., Gloucester tp., Ontario; paratype, No. 8986, La petite Chaudidre, Val
Tetreau, Quebec.

Opikina transitionalis (Okulitch)
Plate VIII, figures 12 a, b

Rafinesquina transitionalis Okulitch, Can. Field Nat., 49, No. 6, p. 97, Pl I, fig. 3.
Opikgn;; trg_méﬁanalia (Okulitch), éa.lmon, Jour. Pal., 16, No. %, p. 595, P%FLXXXVII,
. 15-18.

The species is readily distinguished by its large size combined with its definite
geniculation about halfway between the beak and the anterior.

Occurrence. Lowville beds, locality 139; Leray-Rockland beds, localities 139,
143, 147.

Type. Holotype, not from Ottawa-St. Lawrence Lowland but from Lowville-
Leray beds, Pointe Claire, Montreal Island, in the Redpath Museum, McGill
University, Montreal, Quebec.

Opikina tumida Wilson
Text figure 10, No. 10; Plate VI, figure 16
Opikina tumida Wilson, Roy. Soc., Canada, Trans., 3rd ser. 38, 1044, sec. 4, p. 187, text
fig. 10, No. 10, PL IT, fig. 16.

Small; semicircular; cardinal extremities slightly extended, but cardinal angles
blunt, almost a right angle; sides almost straight for half the length, then curving
into a broadly rounded anterior margin; greatest width at or near the hinge ; convexity

test just anterior to the middle, steep on all sides, lessening but not flat toward
the cardinal extremities; holotype measuring: width length, and thickness, 22 mm.,
19 mm., and 7 mm., respectively; specimens from the lower beds are slightly larger
and more tumid; striee fine, oceasionally a few finer ones but not regularly alter-
nating; growth lines not preserved; no crenulations; puncte typical.

Brachial valve not known.

Interiors not known.

The form is almost a homomorph of Rafi ina rotunda Wilson. It is pro-
portionately more convex than any other known Opikinae except O. hemispherica,
but is smaller, the wings are less flattened, and the change from the steep slope to
the flattened eardinal extremities is less abrupt. It is larger and more tumid than
0. minnesotensis (Winchell).

Occurrence. Lowville beds, locality 143; Lowville-Leray beds, locality 109;
Leray-Rockland beds, localities 147, 268; Sherman Fall beds, locality 200.

Type. Holotype, G.S.C. No. 8987, Leray-Rockland beds, Mechanicsville,
Ottawa, Ontario.
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Opikina wagneri (Okulitch) (?)
Plate VIII, figures 14 a, b

Rajinesquina wagners Okulitch, Can. Field Nat., 49, No. 6, 1935, p. 98, PL I, fig. 5.

Opikina wagners (Okulitch) Salmon, Jour. Pal., 16, No. 5, p. 596,%!. LXXXVII, figs. 19-27.

The species is characterized by its quadrate form. The two specimens referred
to this species may be a variety of it. The length is greater and the convexity is
less than the holotype deseribed, but until more material is available they are left
in this species.

Occurrence. Leray-Rockland beds, localities 41, 147.

Type. Holotype, not from the Ottawa-St. Lawrence Lowland but from Leray
beds, St. Vincent de Paul, Quebec, in the Redpath Museum, MecGill University,
Montreal, Quebec. )

Opikina wagneri robusta Wilson
Text figure 10, No. 8; Plate VI, figures 27, 28
kinag wagneri robusta Wilson, Roy. Sac., Canada, Trans,, ar, 38, 1944, sec. 4, p. 198,

Ori text fig. 10, No. 8, PL II, figa. %5&1, 25b. won, dxcieer. R WG w4, LR

Narrowly U-shaped; cardinal extremities extended, slightly auriculate; cardinal
angles less than 90 degrees; sides a little oblique; anterior margin rather narrowly
rounded; greatest width at the hinge line; eonvexity greatest anterior to the
gentre, where it culminates in a sharp curve, posterior and anterior only slightly
convex; width, length, and thickness averaging: 30 mm., 22 mm., and 9-5 mm.,
respectively; strise coarse, with an occasional finer one; fine growth lines not seen,
a few i:oarser ones in the region of greatest curve; no crenulations seen; puncte
typical.

Interior of pedicle valve not seen.

Brachial valve following the curvature of the pedicle valve; ridges and
adventitious shell material coarsely developed.

The variety has approximately the same outline and profile as the species, but -
it is larger and coarser in every respect.

Occurrence. Leray-Rockland beds, localities 151, 165, 271, 274; Rockland
beds, localities 148, 157.

Type. Holotype, G.S.C. No. 8988, Leray-Rockland beds, Huntley tp.,
Ontario; paratype, No. 8389, Rockland beds, north of Orleans, Ontario.

Opikina williamsi (Okulitch)
Plate VIII, figures 13 a, b
Rafinesquina williamsi Okulitch, Can. Field Nat., 49, No. 6, 1935, p. 98, PL I, fig. 6.

Opikina williamsi (Okulitch), Wilson, Roy. Soc., Canada, Trans,, 3rd ser. 38, 1944, sec. 4,
p. 199,

The very fine irregular pores indicate that this species is an Opikina rather than
a Rafinesquina. It is rather prolific in the Ottawa-St. Lawrence Lowland, but the
specimens add no new feature to the original deseription. .

Salmon! considers O. williamst (Okulitch) a synonym of O. wagner: (Okulitch)
and illustrates a much smaller specimen. A form occurs in the Ottawa-St. Lawrence
area that is closer to Okulitch’s description and illustration of O. williamsz.

The species is very similar to 0. inquassa (Sardeson), but the angle of geni-
culation is sharper and the convexity is less and situated farther toward the anterior
than in the specimen illustrated by Sardeson.

Occurrence. Leray-Rockland beds, localities 5, 77, 143, 146, 147, 156, 266, 271,
273.

Type. Holotype, not from the Ottawa-St. Lawrence Lowland but from the
Leray beds at St. Vincent de Paul, Quebec, in the Redpath Museum, MeGill Uni-
versity, Montreal, Quebec.

18almon, E, B.: Op. cit., p. 596,
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Genus, Opikinella Wilson
Genotype, Opikinella affinis Wilson

The genus is known only from the interiors of two brachial valves, which
show a stout cardinal process with two more or less triangular branches. The out-
standing characteristic is the septal system. Three ridges lie between the brachio-
phores. The central ridge divides at a short distance from the beak, and the 4
continue for more than half the distance to the anterior margin, the central pair
being longer than the lateral pair. As in Opikina, the ridges %enoome sharper and
more prominent anteriorly.

Opikinella is similar to Optkina in the presence and disposition of the adven-
titious shell matter, the pore system, and in having strong vaseular markings, but
it differs from Opikina in having 4 ridges instead of 5, and in the forming of the
central pair by bifurcation.

Opikinella affinis Wilson
Plate VI, figure 25
()piktg:agaaﬁnis Wilson, Roy. Soc., Canada, Trans., 3rd ser. 38, 1044, sec. 4, p. 199, PL II,

The species is known from the interior of the brachial valve only. U-shaped,
very flat; cardinal extremities not extended ; non-auriculate; cardinal angles approxi-
mately 90 degrees; greatest width at the hinge line; holotype measuring: width and
length, 18 mm. and 15 mm., respectively; thickness, convexity, striation, and
growth lines not known; puncte as in Opikina, very fine and irregular, and pustulose
in the interior,

Brachial interior typieal of the genus, the median ridge dividing 25 mm. from
the beak. The species is characterized by 3 broad, low inter-elevations between the
4 typical ridges, and by the delicacy of the whole interior.

Occurrence. Cobourg beds, locality 91.

Type. Holotype, G.S.C. No. 8990, Cobourg beds, south end of LeBreton
street, Ottawa, Ontario.

Opikinella salmoni Wilson
Plate VI, figure 26
Opz’kg;a salmoni Wilson, Roy. Boe., Canada, Trans., 3rd ser. 38, 1944, sec. 4, p. 200, PL II,
. 24,

The species is known from the interior of the brachial valve only. U-shaped;
cardinal extremities not extended; cardinal angles blunt, approximately a right angle;
gides straight near hinge, then curving in to a broadly rounded anterior margin;
greatest length slightly anterior to the hinge line; holotype measuring: width and
length, 24 mm., and 17 mm., respectively; thickness, convexity, striation, and
growt})lul:‘r;es not known; punet® very fine and irregular, pustulose in the interior as
1in Opikina.

);Smchia.l interior deeply impressed; vascular markings prominent; median
ridge dividing at 3+5 mm. from the bealk;all ridges close together, strongly defined;
inter-elevations almost obliterated, the few traces showing being very fine.

0. salmoni differs from O. affinis in its size, in the deeply impressed interior
mechanism, and in the closeness of the ridges.

Occurrence. Cobourg beds, locality 119.

Type- Holotype, G.S.C. No. 8991, Cobourg beds, Steamboat landing, Sussex
street, Ottawa, Ontario.

Rafinesquina-Strophomena Development

Just as the homomorphs of Rafinesquina have been described as Rafinesquina
species until recently, so a close examination of Strophomena within the Ottawa-~
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St. Lawrence Lowland has revealed a number of homomorphs that have been des-
cribed as Strophomena species. Persistent characteristics distinguish the homo-
morphs from Strophomena, restricted: a difference in the arrangement of the punets
in the intermediate shell layer, a constant difference in the size of the pedicle muscle
scar, and a difference in the form of the brachial scar.

Rafinesquing, Opikina, Opikinella, Strophomena, Trigrammaria, and Micro-
trypa undoubtedly had a common ancestry, but the order of the lines of develop-
ment is not clear. The reversal of the valves as between Rafinesquina and Stropho-
mena has long been established. Opikina and Opikinella, like Rafinesquina, have a
convex pedicle valve and a concave or flat branchial valve. Trigrammaria and
Mcrotrypa, like Strophomena, begin with a convex pedicle valve, which in maturity
becomes concave. The Rafinesquina group continued along the parent line, but the
Strophomena group diverged from it in this respect. Therefore, it would seem the
Strophomena group was the later to appear.

The Rafinesquina and Strophomena groups developed along related but not
parallel lines, particularly in gﬁanges in musele sear, geniculation, and puncte.
The Rafinesquina group preserved the pedicle muscle scar, so far as known, but the
muscle sear of the brachial valve, and the puncte of both valves were altered. In
the Strophomena group the pedicle muscle scar followed two lines, either developing
a large flabellate type or a small round type. This group like the Rafinesquina group
differentiated in the brachial valve. The brachial valve of Trigrammaria, so far as
seen, has the main median septum of Strophomena, but it is longer and there is
an additional lateral pair. Microtrypa, also, has the main median septum, but it is
forked anteriorly and there is the additional pair of laterals. Thus as it stands the
Strophomena group presents three lines of development, comparable to the three
lines of the Rafinesquina group—Rafinesquina, Opikina, and Opikinella—but with
the convexity of the valves reversed.

The puncte of Rafinesquina restricted are coarser and farther apart than
those of Strophomena restricted, and both are arranged radially between the strise,
but those of Opikina and Opikinella of the Rafinesquina group are similar to the
B:-mm of Trigrammaria and Microtrypa of the Strophomena group—a fine, irregu-

ly arranged network.

The accompanying table shows the relationship of the genera as they exist,
without reference as to which is the older form.

TapLe V
Relationship of Rafinesquina and Strophomena groups

Convexo- | _Anterior margin | Punctes Geniculation | Pedicle | Brachial

concave | Rounded | Angular Present| Absent | muscle septa
Bafinetpisinc A B by e d d e 1
Opikinella a b o d d, e 4
Opikina a b 01 d ? el 5
Strophomena | o/a b bs? o | 4 | ore 1
Trigrammaria o/a | by € d ofe, 3
Microtrypa o/s b e dy ofe 4

F
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The muscle scar of the pedicle valve of the Rafinesquina group is essentially
stable. Was the development of the brachial valve from the complex to the simple,
from the five septa of Opikina and the four septa of Upikinella to the strong central
septum of Rafinesquina? And was the puncte development from the fine, irregular,
unorganized network to the large, regularly arranged, radial arrangement?

In the lower beds of the Ottawa limestone Opikina is much more common than
Rafinesquina, both in numbers and in species. Rafinesquinag is much more common
in numbers and in species in the upper beds. Reasoning from this evidenece, develop-
ment was from the more complex and disorganized to the more simple.

On the other hand Strophomena, with its simple brachial valye scar and its
regular, radially arranged punctee, is more common in the lower beds than T'ri-
grammaria and Microtrypa. And, as mentioned previously, because the Strophomena
group in its early stages recaﬁitulates the convex pedicle and coneave brachial valves
of the Rafinesquina group, the ancestor of the Strophomena group was probably the
later development. In that case the large simple puncts of Rafinesquina have become
the small numerous puncta of Strophomena, though the system of arrangement has
been maintained, and the fine, irregular network of puncte of T'rigrammaria and
Microtrypa has developed from the small radial punect® of Strophomena.

Reasoning from this evidence, it would appear that the development was from
the more simple to the more complex.

There are two possible explanations for the contradictory evidence of these
two groups within the Ottawsa limestone.

If, as is often the case in contemporary life, development was from the more
complex to the simple, then Rafinesquina during the time of the Ottawa limestone
deposition followed the direct trend. Strophomena and its homomorphs were a
reversion. Having in earlier time developed from the more complex apeestor to the
more ordered form, as seen in Strophomena, the line tended to revert to the complex
Trigrammaria and Microtrypa of the upper beds, and the reversion was along the
lines of the development, of Rafinesquina.

If, on the other hand, development was from the more simple to the more
complex, then, during the period of its pauecity in the lower beds of the Ottawa
formation, Rafinesquina must have continued its development elsewhere, only a few
representatives entering this basin during this time of disposition, although its
homomorphs thrived, to be replaced largely by the Rafinesquina when they did
appear.

Considerable weight to the possibility of development elsewhere is given by
the fact that many of the Rafinesquina had developed a greater convexity and
geniculation when they did appear in great numbers within this basin, during
deposition of the upper beds.

Meanwhile the Strophomena, having separated earlier from the parent stock,
had become prolific in the lower beds and had given rise to its homomorphs.
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Figure 11. Suggested development of the arrangement of puncte in tha‘Raﬁncaqaim and
Strophomena groups.

Until the appearance of Salmon's! paper in 1942 there was no attempt to
geparate Rafinesquina from its homomorphs. Until the appearance of the paper on
Sirophomena and its homomorphs? no attempts had been made to separate Stroph-
omena from its homomorphs. The study is not comgleted. A revision of the Chazy
and Richmond Rafinesquina and Strophomena would be necessary to establish the
lines of development conclusively.

i Balmon, E, 8.: Jour, Pal. 18 No, 5, 1942,
! Wilson A. E.: Roy. Soc., Canada, 3rd ser. 39, 1945, seal & ppl 131-147,
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RAFINESQUINA GROUP

OTTAWA LIMESTONE |

SPECIES

PAMELIA
LOWVILLE
LERAY

ROCKLAND
MULL
SHERMAN FALL

BARIAL ARBANGEMENT

RAFINESOUINA  ALTERNATA (CONRAD}
R. ALTERNATA ALATA  WILSON

R ALTERNATA  INTERMEDIA WILSON
R, ALTERNATA  PLANA  WILSON
R.ALTERNATA PLATYS WILSON

R ALTERNATA OQUADRATA  WILSON
R, ALTERNATA POTA  WILSON

R, ALTERNATA  SEM{QUADRATA WILSOM
R, ALTERNATA TRANSVERSA wiLSON|
R APICALIE WILSON

R. CALDERI  WILEON

. R. CAMERATA  WILSON

R. CARLOTTINA  WILSON

R, DECLIVIS (JAMES)

®. CF. DEERENSIS SALMON

R. DELTOIDEA (CONRADD

A. EQUIPUNCTATA  WILSON

R, EIMONDENSIS BOREALIS WILEDN
| M. GiBBOSA  WILION

o NULLENSIS WiLSON

R. LAURENTINA  WILSON

A. LENNOXENSIZ SALMON

®. MIDDELTOIDEA WILSON

®. NOAMALIS  WILSON

R. NORMALOIOES — WILSON

R, OKULITCNf . WILSON

R, OPEONGENSIS WILSON

R. ORLEANENSIS  WILSON

R. OTTAWAENSIS WILSON

B, PATULA  WILSON

R. PRAECURSOR  RAYMOND

B, PRAEDELTOIDEA  WILSON -
R. PRESTONENSIS  SALMON
R. ROBUSTA  WILSON

£, ROTUNDA WILSON ——
R.SALMONI WILSON

R, SARDESONI  WILSON

R, SINUATA WILEON

A, SEMICIRCULARIS  WILSON

R SEMICIREULARIS MINOR WILEON
R. SUBCAMERATA * WILSON

R, SUBTRIGONALIE  WILSON —

~

(| ={ 1

. ,
) —- -
I

HETWORN ARRANGEMENT
GPININA  AMPLA  WILSON —_—
6. avmicutata " wiLSON
0. GLOUCESTERENSIS WiLSON _—

O. MEMISPHERICA  WiLSON —
0. INQUASSA  (SARDESOND —_—
4. OVALIS WILSON \'\_
J—
-—

| HI|| ‘l |“|l e

8. PLATYS WILSON .

8. RUGDSA  WILSON

O RUGOSA AVITA  WILSON

8. SEPTATA BSOREALIS WILSON - —

&, SINCLAIRI  WILSON -

. SUBTRIANGULARIS  WILSON —_—

5. TRANSITIONALIS (OKULITEND —
)

& TUMIDA  WILSON ~

8. wacwERI (oNULITCN)T

8. BASNER! ROBUSTA  WILSON
&, WILLIAMS! (OKULITEN)
BPIKINELLA  AFFINIS ~ WILSON it
d. SALMONI WILSON ———

Figure 12. Comparative range of forms of Rafinesquina group having radial and net=
work arrangement of puncte. ‘
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STROPHOMENA GROUP

OTTAWA LIMESTONE

SPECIES

PAMELIA
LOWVILLE
LERAY
ROCKLAND
MULL
SHERMAN FALL
COROURG

Il ARRA,

STROPHOMENA SILLINGS! W AMD §. — - e——
OELICATULA FENTON —

CF. DIGNATA  FENTON
EXTENSA WILSON e —
FILITEXTA  WALL s e 5 e B At
. FILITEXTA CRENULATA WILSON -

. FILITEXTA OBESA WILSON i 5 .
_ IRREGULARIS  WILSON T
MAGNA  WILSON

MILLIONENSIS AFFINIS  WitSON
MINUTA WILSON

MOLLIS WILSON

PLANUMBONA PRAECIPITA WILSON

—
—_—
—
—
—
ROTUNDA  WILSON —_—
. —
-
i

-3

THALIA  BILLINGS
VENUSTULA WILSON
| STROPHOMENA SP.

L I RO S

NETWORK ARRANGCEMENT
‘TRIGRAMMARIA PULCHRA  WILSON
T. TRIGONALIS  WILSON

—_—_—
—_——
y T. rn.{amu: PARVA | wiLson R — —
—_—
B
—

ST, TRIGONALIS PRIMA WILSON
v
MICROTRYPA ALTILIE WILSON —
MF MODESTA WiLSON
M7 NASUTA WILSON —
- M MITIOA wiLsow
M? PLANA WiLSON
M7 TERSA WiLSON

TGONALIS TUMIDA WILSON

Figure 13. Comparative range of forms of Sirophomena group having radial and net-
work arrangement of puncte.

Range

Figures 12 and 13, like Table II, are made to scale, showing as nearly as pos-
sible the relative maximum thickness of the rocks of the various beds as they have
been described in the past. It is felt that the constant use of the ‘‘formation’
names has given an impression that they have a more or less equal value, which
is far from the case. The whole, as stated above, is the result of uninterrupted
sedimentation. It is known that the thickness of some, probably of all, of these
“formations” varies laterally, due to the continuance of local conditions longer in
one place than in another.
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Genus, Strophomena (Rafinesque) de Blainville
Genotype, S. rugosa de Blainville

Transversely subcircular; coneavo-convex, the pedicle valve slightly convex
at the umbo, becoming concave; brachial valve flat or concave at the umbo, becom-
ing convex; greatest width at the hinge line; cardinal area conspicuous; pedicle area
deep with a wide triangular delthyrium pa.rtly or completely covered by a deltidial
plate; brachial area narrow; strim radial, fine, equal or alternate in size; some
specimens exhibiting wrinkles on the cardinal extremities ; puncte very definite
but fine, occurring in radiating rows between the stris.

Pedicle interior having strong teeth widely divergent, dental plates produced
into ridges surrounding a relatively short subeircular or flabellate muscle scar,
which is dee?]y excavated and divided by a median ridge.

Brachial interior with deep sockets; crural plates extended laterally; short,
bilobed cardinal process; muscle scar divided by a low median ridge; vascular
markings well defined.

The genus most closely resembles Rafinesquing in form, but the coneavo-
convex profile of the valves is reversed, and the puncte are much smaller and
more numerous. It differs from Opzkzm also in the reversal of the profile of the
valves, and in the puncte, which in the latter genus are finer and are not radially
arranged but form a network over the whole shell. It differs from T'rigrammaria
and Microirypa in having a larger flabellate pedicle musecle scar, and in the regular
radial arrangement of the pore system.

Strophomena billingst Winchell and Schuchert
Plate X1, figures 14 a, b
Strophomena recta Billings (non Conrad), Geol. Surv., Canada, Pal. Foss., 1, 1865, p. 130,

fig. 108,
Strophomena billingsi Winchell and Schuchert, Minnesota, 3, 1893, p. 397, fig. 32.

Semi-elliptical ; greatest width at the hinge line; brachial valve only gently con~
vex; Billings’ largest specimen measuring 1 inch and § inch in width and length
respectively; anterior margins uniformly rounded; cardinal extremities a right angle
or less; cardinal area - inch in height; strie fine, rounded, of different sizes, 4 to 5
finer ones between two coarser; some specimens slightly crenulated; fine concentrie

T,

Brachial valve very depressed for the genus, slightly resupinate at the cardinal
extremities, with a barely perceptible mesial depression extending from the beak to
mid-length.

Pedicle valve, gently convex in umbonal region, flat or gently concave elsewhere.

Interiors not known.

The species is characterized by its semi-elliptical outline and lack of convexity,
particularly in the brachial valve. Both these features distinguish it from S. fili-
texta, the species nearest to it. It differs from S. venustula Wilson in being shorter,
more transverse, and flatter.

Occurrence. Leray-Rockland beds, locality 76; Sherman Fall beds, locality 186,

Type. Billings type of Strophomena recta is lost, and a neotype should be
chosen from Minnesota material

Strophomena delicatula Fenton

Plate XI, figures 19-21
8. delicatula Fenton, Amer. Mid. Nat., 11, 1929, p. 155, PL IX, figs, 4-6.

Pedicle valves only have been recognized. The species is somewhat quadrate
in outline, smaller than the typical S. filifexta; the muscle scar is more delicate, less
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impressed, but extending one-half the distance from the beak to the anterior margin
as compared with approximately one-third the distance in S. filitexta.
Occurrence. Leray beds, locality 77.

Strophomena cf, dignata Fenton
Plate XI, figures 17, 18
8. dignata Fenton, Amer. Mid. Nat,, 11, 1929, p. 151, PL X, figs. 3-5.

Only brachial valves were reco%jzed. '

In his description of S. dignata Fenton made no mention of the strongly nasute
outline shown in his illustration. It constitutes another characteristic in which it
differs from 8. musculosa, with which he compared it. It is because of this feature and
the general agreement in size that these brachial valves are compared to S. dignata
Fenton. The stris are not well preserved, but they do not show the alternation as
described in that species.

Occurrence. Leray beds, locality 17.

Strophomena extensa Wilson
Plate XI, figures 22, 23

8. ex{)ama Wilson, Roy. Soc., Canada, Trans., 3rd ser. 26, 1932, sec. 4, p. 398, Pl VI, figs.
and 2; 39, 1945, sec. 4, p. 131. :

Semi-elliptical in outline; greatest width at the hinge line; very large, averag-
ing: width, length, and thickness, 65 mm., 40 mm., and 8 mm., respectively; anterior
margin broadly rounded; cardinal extremities extended, acute, but not definitely
auriculate; cardinal area not seen; stris alternating, 1 to 5 finer ones between two
coarser; fine concentric growth lines; punctee typical.

Brachial valve evenly convex; no fold or sinus; interior not known.

Pedicle valve resupinate at the cardinal extremities, slightly concave, flatter
than the brachial valve; no sinus; interior showing only a poor outline of the flabel-
late diductor muscle scar enclosing a pair of long adductor scars.

The form is so much larger than any other described species that it is readily
distinguished.

Occurrence. Cobourg beds, localities 208, 241, 257, 342.

Type. Holotype, G.B.C. No. 6658; paratype, No. 6658a; Cobourg beds, lot
21, con. VIII, Cornwall tp., Ontario

Strophomena filitexta Hall
Plate IX, figure 13

Leptaena filitexta Hall, Pal, New York, 1, 1847, p. 111, PL. XXXIB, fig. 3a-c.
Straphomﬁa itexta a:lHa!l and Clarke, Pal. New York, 8, pt. 1 05 . 251, PL IXA,
fig. 11; C. L. Fenton, Amer. Mid. Nat., 11, 1929, p. 501, B kvt figs. 1-5.
Shell large, pedicle valve projecting beyond the brachial valve by the height
of its cardinal area, making the ratio of length to width greater than in the more
transverse brachial valve, the latter appearing still shorter because of its anterior
convexity; resupinate; cardinal angles almost auriculate; cardinal area wide, that of
the pedicle valve high, with a prominent deltidium; strie round, alternate, several
finer ones between two coarser ones, all crossed by concentric growth lines. Fenton,
in re-defining Hall’s types states that there is no crenulation present. Nevertheless,
there are specimens in the Ottawa-St. Lawrence area that have a few faint erenul-
ations at the hinge line and almost at right angles to it. These when present are
easily distinguished from the marked crenulations of S. filitexta crenulata Wilson.
Pedicle interior having the muscle scar elevated; diductors striated, lobed,
divided by a broad, low septum, upon which lie the linear adductors.
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Brachial interior typical of the genus.

The species differs from others in its size, and in being longer in proportion to
its width than other large species.

Occurrence. Pamelia beds, locality 32; Lowville beds, localities 139, 339;
Leray beds, localities 7-9, 12, 36 38, 41, 71 74 77-79, 109, 137 139, 140, 143 146,
147, 159 264 316, 317, 320 322 326 334 337 339 Lers.y—RockIand beds, localities
20, 315 "Rockland beds, localities 136 156 Hull beds, locality 140; Sherman Fall
beds, loca.lity 10; Cobourg beds, loca,lit.y 232,

Type. Plesiotype, G.8.C. No. 7583, Leray-Rockland beds, La petite Chaudiére,
Val Tetreau, Quebee.

Strophomena filitexta crenulata Wilson
Plate IX, figures 14, 15a, b
8. musculosa Fenton, Amer. Mid. Nat., 11, 1929, PL VIII, figs. 6 and 7 (non 1-5).

8. plattinensis Fenton, ibid., Pl. X, ﬁg. 9 (non 7 and 8).
S, flileala crenulata ilson, Roy. Soc., Canada, 3rd ser. 89, 1945, sec. 4, p. 132, PL I, figs.

Semicircular in outline; the largest specimen seen, a pedicle valve, measuring:
width 44 mm., length 28 mm., holotype somewhat smaller; striee rather coarser
than usual, not always altematmg in size. The outstanding feature is the crenul-
ation compoaed of three or four large low-angled folds at the cardinal extremities
of the brachial valve, and four or five complementary folds on the pedicle valve.
Those of the brachial valve arise in the posterior third of the shell about one-third
of the total width apart on either side of the median line; in the initial stages these
are directed almost at right angles to it, then gently curve upward and outward to
end, one anterior to the cardinal a.ngle one approximately at the angle, and one
near it on the hinge line. The fourth smaller fold of the pedicle valve ends on the
hinge close to the preceding one,

8. filitexta crenulata differs from the species in being more transverse, and in
having the crenulations long, curving, pronounced, and regular, and in their low
angle to the hinge line.

Occurrence. Leray beds, localities 20, 41, 109, 147,

Type. Holotype, G.S. C. No. 7573, Lera.y beds, lot 3, con. 111, Gloucester tp.,
Ontario; paratype, No. 75674, Leray beds La petite Chauchém, Val Tet.reau, Quebec.

Strophomena filitexta obesa Wilson
Plate IX, figures 17 a, b, 18

Strophomena filitexta obesa Wilson, Roy. Soc., Canada, Trans., 3rd ser. 39, 1945, sec. 4, p. 138,
PL 1, figs. 20, 21.

Large, holotype measuring: width, length, and thickness, 40 mm., 81 mm., and
13 mm., respectively; outline having a tendency to be subtriangular; convexity
great; line of profile in a mature specimen rising almost perpendicularly from the
hinge, making a narrow curve, not a gemculatmu, and becoming gently convex in
the anterior part. The pedicle valve is more concave than that of the species, but
the difference in degree is far less than that between the convexity of the brachial
valve of the variety and that of the species. Strie as in the species.

Exfoliated brachial valves show a narrow but definite depression in the position
of the wide median ridge.

The variety is not a result of old age as shown by the fact that smaller specimens
have the gibbous umbonal region, and many of the large specimens of the species
proper have the low umbonal region.

Compared with the species the va.rlet-y is more obese, and on this account the
wings are smaller, flatter, and less resupinate.
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Occurrence. Leray beds, localities 7, 15, 83, 109, 11-:’.9, 143, 152, 154, 313, 319;
Rockland beds, locality 157; Sherman Fall beds, locality 13; Cobourg beds, locality
95.

Type. Holotype, G.S.C. No. 7651, Leray beds, Paquette Rapids, Ottawa
River, Ontario; paratype, No. 7570, Leray beds, southeast of Cumberland, Ontario.

Strophomena irregularis Wilson
Plate X1, figures 15, 16
8. irrelz%ularis Wilson, Roy. Soc., Canada, Trans., 3rd ser, 26, 1932, sec. 4, p. 398, PL V, figs. 11,

The most striking characteristics of the species are the sharpness of the stris,
and the fragility of the margin shown by the fact that all specimens found have had
their edges broken away.

Occurrence. Cobourg beds, localities 185, 191, 208, 223, 233, 241, 257, 259, 280,
305, 341.

’ Type. Holotype, G.8.C. No. 6656; paratype, No. 6657; from Cobourg beds at
lot 21, con. VIII, Cornwall tp., and lot 22, con. IT1, Roxborough tp., Ontario.

Strophomena magna Wilson
Plate IX, figures 11, 12
Sﬂmplhaonnna magna Wilson, Roy. Soc., Canada, 3rd ser. 39, 1945, sec. 4, p. 134, PL I, figs.

Semicircular in outline; greatest width at the hinge; large; holotype measuring:
width, length, and thickness, 44 mm., 32 mm., and 9-5 mm., respectively ; cardinal
extremities extended, slightly auriculate; cardinal area at right angles to the plane
of the shell, 2-5 mm. in height; strise alternating, 3 to 6 finer ones between two
coarser; fine growth lines, some specimens having a few larger lines near the anterior
and lateral margins; puncte characteristic of the genus.

Brachial valve having its greatest convexity at the middle or anterior to it,
then rounding off steeply to the anterior; no fold; interior not seen.

Pedicle valve very concave, following the convexity of the brachial valve; no
sinus. Two pedicle interiors associated with brachial valves are assumed to belong
to the species, muscle sear long, compared to its width, and coarsely striated.

The species is more pronounced than others in every feature. Compared with
8. filitexta the plane of the cardinal area is more erect and the muscle of the pedicle
valve is more elongate. Compared with S. filitexla obesa the position of the greatest
convexity and concavity is farther forward, and the cardinal extremities are more
auriculate. Compared with S. thalia the anterior is more broadly rounded, the
wings more auriculate, the concavity of the pedicle valve greater and farther for-
ward, and the cardinal area is flatter and higher.

Occurrence. Rockland beds, localities 156, 329.

Type. Holotype, G.8.C. No. 7579, Rockland beds, Stewart quarry, Rockland,
Ontario; paratype, in private collection of G. W. Sinclair.

Strophomena ? millionensts affints Wilson
Plate IX, figure 5

Strophomena ! millionensis affinis Wilson, Roy. Soc., Canada, 8rd ser. 389, 1945, sec. 4,
p. 135, PL I, fig. 5.

Elliptical in outline; small, thin, wiith greatest width at the hinge line, measure-
ments averaging: width, length, and thekness, 20 mm., 13 mm., and 3 mm., respec-
tively; anterior margin slightly sinuate because of a small fold and sinus beginning
about two-thirds the length from the beak; cardinal extremities almost a right
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angle, and slightly resupinate; cardinal area low, making a right angle with the
plane of the shell; striz very fine, irregularly alternating, 3 to 5 between two coarser;
growth lines very fine; puncts not seen.

Brachial valve very gently and evenly convex, with a small low fold on the
anterior third; interior not known.

Pedicle valve with a gentle concavity following the eurve of the convexity of
the brachial valve; a shallow sinus on the anterior third; interior not seen.

Neither pedicle muscle scar nor puncte have been observed, therefore, the
genus Strophomena is queried.

The size of the shell is similar to that of S. millionensis Foerste, which also has
a short, shallow fold and sinus, but this form differs in being very finely striate.
It also ocours at a considerably lower horizon.

Occurrence. Leray-Rockland beds, locality 186.

Type. Holotype, G.5.C. No, 7586, Leray-Rockland beds, from an unspecified
locality on the Cobden-Eganville road, Ontario.

Strophemena minuta Wilson
Plate IX, figures 1-3
Strophomena minuta Wilson, Roy. Soc., Canada, 3rd ser. 39, 1945, sec. 4, p. 185, PL I, figs. 1-3,

Semicireular in outline; greatest width at hinge line; rather thin for the genus;
width, length, and thickness averaging: 15 mm., 11 mm., and 3 mm., respectively;
anterior margin broadly rounded; cardinal extremities a little less than a right angle;
cardinal area not high, delthyrium very wide at the base on the hinge line; strize
exceedingly fine, 12 to 14 in 2 mm., at the anterior margin, two sizes, 5 to 8 finer
ones between two coarser; fine growth lines, in some specimens forming piled up,
heavier growth lines near the margins; puncte very fine.

Brachial valve having a gentle convexity, greatest about mid-length, evenly
rounded towards the margins; interior not known.

Pedicle valve with its concavity more shallow than the corresponding convexity
of the brachial valve; interior not known.

In size the species is close to S. millionensis Foerste or S. scofieldi W. and 8.,
but it differs from both in lacking the fold and sinus near the median anterior
margin, and in the alternation of the strim. It differs also from S. millionensis in
being less transverse, and in the fineness of the striee. It differs from 8. scofields in
lacking the reflex of the cardinal extremities.

Occurrence. Pamelia beds, localities 30, 324, 331, 335, 336; Leray beds,
localities 15, 19, 29, 38, 41, 76, 147, 318, 321; Rockland beds, locality 157.

Type. Holotype, G.5.C. No. 7616, Leray beds, Stewart , Rockland,
Ontario; paratypes, No. 7617, Leray beds, La petite Chaudiére, ga.l Tetreau,
gg:;b;c, and No. 7618, Rockland beds, upper 10 feet of Stewart quarry, Rockland,

0.

Strophomena mollis Wilson
Plate IX, figure 4

Mmﬂ?ﬁ Wilson, Roy. Boc., Canada, Trans., 3rd ser. 39, 1945, sec. 4, p. 136

Semi-elliptical or subtriangular in outline; greatest width at the hinge line;
measurements averaging : width, length, and thickness, 24 mm., 16 mm., and 5 mm.,
respectively; anterior margin rounded or subangular; eardinal extremities extended
but not auriculate; cardinal area not seen; strize sharply distinct, 1 to 3 finer ones
between two coarser; only fine growth lines seen ; puncte normal but very numerous.

Brachial valve having its greatest convexity concentrated at the middle or
anterior to it; no fold; interior not known.
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Compared with S. venustula n.sp., the form is smaller, more elliptical, and has a
more extended hinge line and a more centralized convexity. In outline it is very
similar to Microtrypa ? plana, but is readily distinguished from that species by its
pore system, and it is larger.

Occurrence. Leray beds, locality 147,

Type. Holotype, G.8.C. No. 75688, Leray beds, lots 3-5, con. III, R, F,
Gloucester tp., Ontario.

Strophomena planumbona praecipita Wilson
Plate IX, figures 9 a, b
planumbona praecipita Wilson, Roy. Soc., Canada, Trans., 3rd ser. 39, 1045,
sec. 4, p. 136, PL I, figs. 9, 10.

Semicircular or subquadrate in outline ; moderate size ; holotype measuring: width
29 mm., length 21 mm.;another specimen shghtly larger; grea.test width at the hinge
line; cardinal angles acut.e in some specimens slightly extended; anterior margin
almost parallel to hinge; greatest concavity of pedicle valve about three-fifths
length from the beak; stri® uneven but not alternating; fine corrugations on the
side of the teeth flush with the pedicle cardinal area and on the face of the area just
along the outer edge of the deltidium.

rachial valve not recognized.

Pedicle muscle scar stout, extending almost half length, deeply excavated;
median ridge prominent, ext-endmg slightly beyond the border of the muscle secar,
bearing linear adductor scars on either side; ovarian markings prominent.

The variety is almost the same as the species, but none of the descriptions
of the species refers to the presence of the fine corrugations on the teeth and on the
cardinal area margining the deltidium, and the species seems to lack these finer
striations.

Occurrence. Leray beds, localities 20, 109,

Type. Holotype, G.S.C. No. 1156a, Leray beds, above Mechanicsville,
Ottawa, Ontario.

Strophomena rotunda Wilson
Plate IX, figure 8

% ﬁgrotuudaWilson Roy. Soc., Canada, Trans., 3rd ser. 39, 1945, sec. 4, p. 137,
Semicircular in outline; greatest width at the hinge line; width, length, and
thickness, averaging: 28 mm., 25 mm., and 8 mm., respectively; anterior margin
almost semicireular; cardinal extremities slightly extended; cardinal area not seen;
strize alternating, 2 to 4 smaller ones between two coarser; fine growth lines, the
coarse growth lines common to many species near the margins are lacking in this;
puncte typical.

Brachial valve very convex; without fold or sinus; interior not known except
for the septal depression in exfoliated specimens.

Pedicle valve only known from one poor specimen, which shows the exterior
concavity to be considerably less than the corresponding convexity of the brachial
valve; interior not known.

ﬁlThe specimen is unlike any other described because of its compact, rotund
profile.
’ Occurrence. Leray-Rockland beds, localities 29, 73, 74, 147, 316, 322.

Type. Holotype, G. 8.C. No. 7589, Leray-Rockland beds, on hillock on road

east from Skead road, east of Ottawa.
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Strophomena thalia Billings
Plate IX, figures 10 a, b

Strophomena thalia Billings, Geol. Surv., Canada, Pal. Foss. 1, p. 125, fig. 103.

Subtriangular; greatest width at hinge line; holotype measuring: width, length,
and thickness, 40 mm., 20 mm., and 8 mm., respectively; pedicle valve most
strongly concave at two-thirds length; brachial valve most convex about half
length, and greatest convexity along the median region of the holotype and largest
specimen; other, smaller specimens proportionately less convex; cardinal wings
resupinate; cardinal area very low in both valves considering the size of the
shell; the plane between the edges of the cardinal area at right angles to the length
of the shell, not projecting at an angle asin 8. filifexta; striee rather coarse, one or
at most two finer ones irregularly between two coarser,

Interiors not seen.

8. thalia differs from 8. filitexta Hall in its subtriangular outline, in the con-
centration of the convexity in the median region, in the angle of the cardinal areas
to ng]c?i plane of the shell, and in having fewer fine striz, which are irregularly ar-
ra)

Occurrence. Leray beds, localities 20, 147; Cobourg ? beds, locality 133.

Type. Holotype, G.8.C. No. 1607b; paratypes, Nos. 1607, 1607a, and 1607¢;
Cobourg ? beds from an unspecified locality at Ottawa, Ontario.

Strophomena venustula Wilson
Plate IX, figures 6, 7

Str venustula Wilson, Roy. Boc., Canada, Trans., 3rd ser. 39, 1945, sec. 4, p. 138,

Semicircular in outline; greatest width at hinge line or slightly anterior to it;
width and length averaging: 25 mm. and 18 mm., respectively; cardinal a.ngles
blunt; cardinal area not seen; anterior margin broadly rounded; strie very fine,
alt.emating, several fine between two coarser ; concentric wrinkles more pronounced
near the anterior and side margins.

Brachial valve moderately convex, avm%mg 3-5 mm.; convexity greatest just
posterior to the central region, and gradually decreasing on all sides; cardinal
angles narrowly flattening out, in some specimens becoming slightly resupinate at
the cardinal angle.

Brachial interior not seen except that some partly exfoliated specimens show
a shallow median depression in the position of the median septum.

A considerable number of pedicle valves are associated with some of the
brachial valves. They appear to belong to this species. They average slightly
longer than the brachial valves, but that is common in the genus, the degree of
difference depending upon the angle and height of the cardinal area, which has not
been seen in this species, In outline, width, and radial and concentric striation they
correspond.

The form is very close to S, tnconsueta Fenton and may be a local variety of
that species, but it averages larger and is more transverse. Compared with S.
trentonensis W. and S. it is less transverse and of more than sixty specimens none
shows wrinkles common to that species. It is longer, less wide, and more convex
than S. billingst.

Occurrence. Pamelia beds, localities 325, 331; Lowville beds, locality 324;
Leray beds, localities 40, 73, 77, 139, 147, 337, 339 Leray—Rockland beds, localities
109, 314; Rockland beds localities 29 211 323

Typcs Holotype, G8.C. No. 7 591, Leray-Rockland beds, lot 24, con. VII,
Allumette, Quebec; paratype, No. 7599 Leray-Rockland beda, Mechamcawlle
Ottawa, Ontario.
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Strophomena sp.
Plate IX, figure 16
Strophomena sp. Wilson, Roy. Soe., Canada, Trans., 3rd ser. 39, 1945, sec. 4, p. 139, PL I, fig. 19.

Only brachial valves are known.

Subtria.ngular or semicireular in outline; greatest width at the hinge line; largest
and smallest specimen me width, length, and thickness, 41 mm., 22 mm.,
27 mm., and 17 mm.,, 7 mm., ang 5 mm., respectively; anterior margin irregularly
prolonged cardinal extremities less than a right angle, slightly resupinate, in some
cases having wrinkles; striz irregularly alternating; growth lines fine, occasionally
larger coarser ones; puncte normal. The outstanding characteristic is the nature
of the anterior margin, which is pinched up into one or more narrow sharp folds,
giving some specimens a somewhat frilled edge. When only one fold is present, it is
near the central region. One specimen has as many as five small folds.

Brachial valve having its greatest eonvexity about the centre, disregarding the
prolongation of the fold, sloping down rather abruptly to all edges and ﬂa.ttem.ng
out at the wi mtenor not known.

Pedicle v ve not known,

This form is so variable in size and number of sharp folds that the specimens
may not all belong to one species. For that reason i is not named here, though it
is felt that the sharp folds are worthy of notice.

Occurrence. Leray beds, locality 41; Rockland beds, loeality 211.

Type. Holotype, G.S.C. No. 7612, Leray beds, La petite Chaudiére, Val
Tetreau, Quabec.

Genus, Trigrammaria Wilson
Genotype, T. trigonalis Wilson

The species and its varieties, like Strophomena, have a resupinate ped:cle va.lve,
ooncave anteriorly, and a convex braclu:f valve. They are triangular in outline;
the brachial valve being more or less sharply geniculate with a broad anterior
fold prolonged beyond the general contour, and a corresponding sinus in the
pedicle valve; a small pedicle muscle scar and three septa in the brachial valve;
the median septum is prolonged and two lateral ones added, both curving inward
towards the median septum; puncte forming a fine irregular network.

The genotype of Strophomena, S. rugosa de Blainville, cannot now be examined.
The first Strophomena described and illustrated from North America was Producia
sncurvata Shepard, 1838, now recognized as S. filttexta Hall. This species illustrates
the typical form, the deepiy sculptured  pedicle musele scar and & single strong
median septum, and the radial arrangement of the puncte, and it is here regarded
as typical of the genus Strophomena.

Several score of S. filitexia were examined, none of them complete, but all
showed one stout median septum or its impression. Trigrammaria differs, then,
from Strophomena in having three septa in the brachial valve, in its small pedicle
muscle scar, and in the irregular network arrangement of the puncte. It differs
from the following genus Microfrypa in being triangular in outline and in being con~
vex and more or less geniculate. In addition, the median septum of Microfrypa
divides anteriorly making 4 septa in all.

The name is derived from tria (three) and gramme (g line) and refers to the

three fine septa.
Trigrammaria pulchra Wilson
Plate X, figures 1, 2
Trigrammaria pulchra Wilson, Roy, Soc., Canada, Trans., 3rd ser. 39, 1045, sec. 4, p. 140,
PL 11, figs. 1, 2.
Subtriangular in outline; greatest width at the hinge line; holotype measuring:
width, length, and thickness, 20 mm., 19 mm., and 6 mm., respectively; anterior
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margin sharply rounded; cardinal extremities acute; cardinal area not seen; strie
apparently coarse; almost all specimens are exfoliated, and the finer stris, if any,
are removed; growth lines fine; puncte typical.

Brachial valve with its greatest convexity about mid-length, narrowly rounded,
but not a true geniculation; anterior central region having a low indefinite fold;
interior showing the characteristic three septa.

A number of pedicle valves have been assigned to this species because of their
outline. They are less concave than the brachial valves are convex, and, conse-
quently, the anterior narrowing of a sinus is less marked than the fold of the brachial
valve; no interiors seen.

T. pulchra differs from T. trigonalis in size, in having the fold and consequent
anterior prolongation less marked, in having the angle of geniculation greater than
" 90 degrees, and, therefore, the convexity is more rounded. It differs from T'. irigonalis
parva in‘its less acute geniculation and less prolonged fold. It approaches Microtrypa
modesta in outline and convexity, but is smaller; the greatest convexity is more
anterior, and the central anterior part is more narrowly rounded.

Occurrence. Cobourg beds, localities 89, 162, 168, 194, 235, 238, 257, 294, 344.

Type. Holotype, G.8.C. No. 7652, Cobourg beds, about 2 miles west of
MeAlpine, Ontario; paratype, No. 7653, Cobourg beds, east of boundary of Corn-~
wall tp., con. IX, Charlottenburgh tp., Ontario.

Trigrammaria trigonalis Wilson
Plate X, figures 7-9 .
Trigrammaria trigonalis Wilson, Roy. Boe., Canada, Trans., 3rd ser. 39, 1045, sec, 4, p.141,
PL II, figs. 7-9.

Triangular in outline; greatest width at the hinge line, measurements averag-
ing: width, length, and thickness, 28 mm., 24 mm., and 9 mm., respectively; a
more or less sharply rounded geniculation at about 12 mm. from the beak alon,
the median line, the posterior part being subtriangular, flat, and when exfolia
having a small pronounced concavity at the beak; the anterior part sloping down
at an angle of 110 to 120 degrees; anterior margins pinched into a folcf and pro-
longed beyond the regular outline ; cardinal extremities extended, slightly auriculate;

inal area not seen; strise coarse, one specimen showing a few finer ones between
the coarser; growth lines fine, with coarser ones near the margins; a few short
crenulations along the hinge line present in some specimens; puncte typical of the

up.

Brachial valve very convex, greatest convexity in the median line in the region
of geniculation; fold in the anterior part quite characteristic; a few exfoliated
specimens show part of the interior; comparatively deep dental sockets; divergi
brachiophores; 3 very fine septa apparently arising close together near the beak, g
ending in the region of geniculation, the two lateral ones being slightly concave
towards the median one.

Pedicle valve not as deeply concave as the brachial is convex; an anterior
sinus corresponding to the brachial fold; one poorly preserved interior shows a
part of the pedicle muscle scar.

The species differs from others in its size, its triangular outline, its anterior
fold and sinus, and its pronounced geniculation.

The outline and profile suggest Strophomena fluctuosa. Unfortunately the type
of that species is missing. Other specimens examined show by the puncts that
the Strophomena fluctuosa is a true Strophomena, so that Trigrammaria trigonalis
is readily distinguished from it. It also differs in being smaller, in having a less
crenulated posterior part, a less prolonged anterior part, and a more distinet fold
and sinus.
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Occurrence. Cobourg beds, localities 85, 86, 116, 134, 168, 249, 257, 259, 280,
333, 340.

Type. Holotype, G. S.C. No. 7614, Cobourg beds, west end of Fifth avenue,
Ottawa, Ontario; paratypes, Nos. 7614a, 7614b, and 7637, Cobourg beds, corner
Fifth avenue and Percy street, Ottawa, Ontario.

Trigrammaria trigonalis parva Wilson
Plate X, figures 3, 4
Trigrammarie trf'fonalis parva Wilson, Roy. Soc., Canada, Trans., 3rd ser. 39, 1945, sec. 4,
p- 142, PL 11, figs. 3, 4.

The variety is almost a small replica of the species; averaging: width, length,
and thickness, 24 mm., 18 mm., and 9 mm., respectively ; angle of geniculation equal
to or less than a right angle, like that of 7. #rigonalis fumida; fold on the anterior
part like the species but more variable, continuing to grow in gerontic specimens
and, in many cases, curving inward.

Brachial valve showing the three septa, with the two lateral ones close to
the median one and curving towards it. The illustrated paratype shows a faint
indication of the right hand septum of a second lateral pair, not seen on any other
brachial valve. It is possible that this individual specimen has a tendency, not
established, to follow the line of variation of Opikina, a homomorph of Rafinesquina,
which has five septa so arranged.

Pedicle valve showing the typical small muscle scar. The scar of the specimen
illustrated is slightly obliterated anteriorly.

T. trigonalis parve differs from the species in being smaller, proportionately
thicker, and in the tendency to inroll.

Occurrence. Cobourg beds, localities 69, 85, 86, 134, 162, 189, 208, 243, 244,
258, 294, 300, 305.

Type. Holotype, G.S.C. No. 7656; paratype, No. 7657, Both from Cobourg
beds, Lalonde quarry, west of Alfred, and from Casselman, Ontario.

Trigrammaria trigonalis prima Wilson
Plate X, figure 20 _
igrammaria trigonalis prima Wilson, Roy. Soc., Canada, Trans., 3rd ser. 39, 1945, sec. §,

ﬂw;. 143, Pl.t?f, fig. 21p.n v

Subtriangular in outline; greatest width anterior to the hinge; holotype, a
brachial valve, measuring: width, length, and thickness, 33 mm., 256 mm,, and 7
mm., respectively; geniculate at about 10 mm, from the beak along the median line,
gloping down towards the cardinal margin so that the posterior part forms an
almost flat triangular space of approximately the same proportions as the outline
of the whole specimen, and its plane stands at an angle of about 20 degrees to the
plane of shell. The anterior part is gently convex, prolonged in the median region,
with an indistinet fluting-like irregularity on the surface; cardinal extremities blunt,
cardinal area not seen; striz alternating, 5 or 6 finer ones between two coarser; in
exfoliated specimens the finer ones are not always preserved, so that the coarser
gtriee have rather broad, irregular spaces between them.

Brachial valve the only one known.

The variety is larger than any of the others. It differs from the species in
being larger, in having its greatest width anterior to the hinge line, and in having
a porportionately smaller area posterior to the geniculation.

Occurrence. Leray beds, locality 41.

Type. Holotype, G.8.C. No. 7658, Leray beds, La petite Chaudiére, west of
Hull, Quebee. d
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Trigrammaria trigonalis tumida Wilson

Plate X, figure 15

Tngr;w;f:é:r?l trlmfonﬂ;lw tumida Wilson, Roy. Soc., Canada, Trans., 3rd ser. 39, 1945, sec. 4,
The variety is essentially the same as the species. It differs in rising more
abruptly from the hinge line; in having the outline of geniculation rounded
rather than triangular; in the smaller angle of geniculation, often attaining 90 de-
grees or less; in lacking the fold on the anterior part or having a suggestion of it;
and, in consequence, in having a more rounded anterior margin.
Occurrence. Cobourg beds, localities 85, 162, 177, 188, 191, 208, 243, 245, 281,
300.
5 Type. Holotype, G.S.C. No. 7659, Cobourg beds, Industrial school, Alfred,
ntario.

Microtrypa gen. nov.
Genotype, Microlrypa altilis Wilson

Microtrypa is semicircular or subtriangular in outline; has a low evenly convex
brachial and a resupinate pedicle valve, concave on the anterior part; a small
round pedicle muscle scar and four septa in the brachial valve. The median septum
is forked anteriorly and two laterals added, which do not curve as in T'rigrammaria.
The two limbs of the bifurcated median septum are subparallel, the two lateral
septa are divergent. Thus the brachial interior arrives at the same septal system as
Opikinella of the Rafinesquina group, though the convexity of the valve is reversed.
The punete of the intermediate shell layer form a fine, unorganized network,

Only one well preserved brachial valve has been found, and only that species
can be assigned with absolute certainty to Microtrypa rather than to the preceding
genus Trigrammaria. Other species are here assigned to Microtrypa because of their
low even convexity, their general lack of prolongation of a fold, and because the
musculature of the brachial valve is covered whereas the three septa of the brachial
valve of T'rigrammaria are evident on almost all specimens seen.

The species of this group, like those of Trigrammaria have, heretofore, been
identified as Strophomena and both might be regarded as a subgenus of it.

Microtrypa, like Strophomena, has a convex brachial valve and a resupinate
pedicle valve. It differs, however, in having a small round pedicle musele scar
instead of a large flabellate one; in having a fine, unorganized network of punct;
and in having 4 septa instead of 1 in the brachial valve.

Microtrypa differs from Trigrammaria in its low, even convexity, its general
lack of a fold in the brachial valve, andin having4 subparallel septa in the brachial
valve instead of 3.

Microtrypa aliilis Wilson
Plate X, figures 10-12

M inrggplaoa{t;lis Wilson, Roy. Soc., Canada, Trans., 3rd ser. 39, 1945, sec. 4, p. 144, PL II,

Semi-oval in outline, greatest width at the hinge; width, length, and thickness
averaging: 23 mm., 17 mm., and 3-5 mm., respectively; anterior margin broadly
rounded; cardinal extremities at approximately a right angle; cardinal area not
seen; strie irregularly alternating in size; concentric strie fine, a few coarser ones
near the margin.

Brachial valve very gently convex, eurving gradually towards the anterior
region, flattening or even reflexed towards the cardinal extremities; brachial in-
terior having deep sockets, cardinal process double, stout, projecting & little beyond
the hinge plate, with corrugated musecle scars on the inner sides of the shafts.
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Pedicle valve with its eoncavity very slight; no sinus; delthyrium very broad;
two poor interiors show diverging dental plates and a small flabellate musecle scar
that extends less than one-third the length of the shell.

Compared with M. nasuta it is more transverse and lacks the anterior fold.
Compared with M. trigonalis prima it is much less convex and lacks any genicula~
tion. It might have developed into M. nitida, which is much larger.

Occurrence. Lowville-Leray beds, locality 156; Leray beds, locality 20; Rock-
land beds, localities 148, 211.

Type. Holotype, G.8.C. No. 7649; paratypes, Nos. 5649a and 7650. All from
Leray beds, Stewart quarry, Rockland, Ontario.

Microtrypa ? modesta Wilson
Plate X, figures 16 a, b, 17

Micr ? modesta Wilson, Roy. Soe., Trans., 3rd ser. 39, 1945, sec. i |
f’bi.”ﬁf  lrocr n, Roy Canada, 14, p. 145,

Subtriangular in outline; greatest width at the hinge line; measurements of
the holotype and paratype: width, length, and thickness, 24 mm., 18 mm., and
5 mm., respectively; anterior margin angular but not produced ; cardinal extremities
acute, slightly reflexed; cardinal area low, at right angles to the plane of the shell;
strize fine, of two sizes, 2 to 4 between two coarser; growth lines very fine.

Brachial valve havin%]its greatest convexity posterior to the centre, rising
somewhat abruptly from the hinge area; no geniculation and no fold; interior not
seen.

Pedicle valve following the curve of the brachial valve; muscle scars not seen.

M. ? modesta Wilson is characterized by its subtriangular outline, its shortness
in proportion to its length, and the abruptness of its convexity. It differs from
M. ? nasuta Wilson in being larger, in lacking the fold, and in its finer striations.
It is larger than M, ? nasuta, but less robust, and it lacks the pronounced prolonga-~
tion of the anterior of that species.

Occurrence. Cobourg beds, localities 69, 224, 249, 294, 300, 343, 345.

Type. Holotype, G.8.C. No. 7643, Cobourg beds, dam west of Alexandria,
Ontario; paratype, Cobourg beds, about 2 miles west of McAlpine, Ontario, in the
private collection of G. W. Sinclair.

Microtrypa ? nasuta Wilson
Plate X, figures 13, 14
Mier ? nasuia Wilson, Roy. Soc., Canada, Trans., 3rd ser. 30, 1945, sec. 148,
PLTL, figs. 18, 14, S his
Triangular in outline; greatest width at the hinge line; width, length, and
thickness approximately 23 mm., 19 mm., and 3:5 mm., respectively; anterior
margin slightly nasute; cardinal extremities acute; cardinal area not seen; stris
irregularly alternating, 1 to 4 finer ones between two coarser; fine growth lines,
in some cases coarser ones nearer the margins; a fine network of punecte. )
Brachial valve gently convex, with the convexity maintained to the margin
forming a fold in the anterior half; sides sloping fairly steeply near the fold but more
gradually to the wings and hinge line; interior not known,
Pedicle valve less concave than the brachial valve is convex, and having a
sinus less pronounced than the fold of the brachial valve; interior not known.
The outline is suggestive of Strophomena nutans, but the convexity is more
evenly distributed along the median ridge and the form lacks the geniculations of
that species. It also resembles S. millionensis in outline, but the anterior fold and
sinus are more pronounced and more prolonged. The network of puncte show that
it is not a true Strophomena.
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Occurrence. Leray-Rockland beds, locality 29; Rockland beds, loeality 211.
Type. Holotype, G.8.C. No. 7641, paratype, No. 7641a. Both from Rockland
beds, Ange gardien road, 4 miles west of L’Orignal, Ontario.

Mocrotrypa ? nitida Wilson
Plate X, figures 21, 22

hﬁagmggazwmon. Roy. Soc., Canada, Trans., 8rd ser. 39, 1045, sec. 4, p. 148,
g8

Bluntly subtriangular in outline; greatest width at the hinge line; measure-
ments of the holotype, a pedicle valve: 38 mm,, 24 mm., and 4 mm. ; anterior margin
narrowly rounded; cardinal extremities extended, acute but not auriculate; cardinal
area not seen; stris irregularly alternating, 1 to 3 finer ones between two coarser;
small crenulations along the hinge line near the beak in some specimens; fine growth
lines; puncta typical.

Brachial valve elightly and evenly convex; greatest convexity just posterior
to the middle; interior not known.

-Pedicle valve with concavity following the convexity of the brachial valve;
muscle sears not preserved.

- Microtrypa ? nitida is very similar to Sirophomena filitexta in size and outline,
though it is less convex, but can be distinguished from it by its characteristic punete.
It is considerably larger than any other species of Microirypa yet found.

Occurrence. Cobourg beds, localities 95, 116, 283, 292,

Type. Holotype, G.S.C. No. 7644 ; paratype, No. 7645. Both from Cobourg
beds, top of hill, lot 8, between cons. VI and VII, Cumberland tp., and La Salle
Academy, Ottawa, Ontario.

Microtrypa ? plana Wilson
Plate X, figures 5, 6
. Mimﬁ? ﬂ:;s pgm. 5’ G.Wihon’ Roy. Boc., Canada, Trans., 8rd ser. 89, 1945, sec. 4, p. 147,

Semi-oval in outline; greatest width at the hinge line; measurements averaging:
width, length, and thickness, 20 mm., 14 mm., and 5 mm., respectively; anterior
margin broadly rounded; cardinal extremities a little less than a right angle, slightly
reflexed; cardinal area not high, not so oblique as in Strophomena filitexta; strie
alternating, 1 to 3 finer between two coarser, all comparatively coarse for the size of
the specimen; growth lines very fine, oceasional larger ones; puncte typical.

Brachial valve only slightly and evenly convex; no fold or anterior prolonga-~
tion; only poor interiors preserved showing widely divergent brachiophores.

Pedicle valve slightly concave, following the form of the brachial valve;
interiors showing the small muscle scar.

- The species is characterized by its delicateness, its rounded anterior, and its
comparative flatness.

‘M. ? plana differs from Trigrammaria trigonalis and its varieties in having a
rounded, not a protruding, anterior margin. It is smaller and more delicate than
any other described species.

Occurrence. Sherman Fall beds, localities 200, 259; Cobourg beds, localities
91, 95, 110, 121, 223, 232, 238, 258, 300.

Type. Holotype, G.8.C. No. 7646; paratype, No. 7646a. Both from Cobourg
beds, at the foot of Sussex street, Ottawa, Ontario.
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Microtrypa ? tersa Wilson
Plate X, figures 18, 19
Micr ? tersa Wilson, Roy. Soc., Canada, Trans., 8rd ser. 39, 1945, sec. 4 p. 147,
PL 11, figs. 19, 20,

Semicircular in outline; greatest width at the hinge line; measurements aver-
aging: width, length, and thickness, 30 mm., 23 mm., and 3-5 mm., respectively;
anterior margin rounded; cardinal extremities not very acute; cardinal area high,
at about the same angle as in Strophomena filitexta,; strize fine, alternating, 2 to 4
finer ones between two coarser; fine concentric growth lines with coarser ones near
thedma.rgins; a tendency towards crenulations in the eardinal region, not always
evident.

Brachial valve gently convex; convexity more confined to the centre than in
some species, leaving the wings comparatively flat, resulting in a more narrowly
rounded anterior margin.

Pedicle valve slightly concave, muscle scar small, extending about one-third
the Ien%t.h of the shell and having the surrounding thickened tissue projected
anteriorly a short distance so that it makes a sigmoid curve.

The form is characterized by its length in proportion to its width, and the posi-
tion and moderateness of its convexity. It is intermediate between M. ? plana
and M. ? nitida. It differs from M. ? plana in being larger and in having a more
narrowly rounded anterior margin. It differs from M. ? nitida in being smaller and
in having less acute eardinal angles.

Occurrence. Sherman Fall beds, locality 263; Cobourg beds, localities 91,
103, 116, 119, 131, 224, 228, 232, 233, 238, 243, 249, 330, 338.

Type. Holotype, G.S.C. No. 7647, paratype, No. 7648. Both from Cobourg
beds, corner Booth and Elm streets, and gtideau Hall grounds, Ottawa, Ontario.

Genus, Clitambonites Pander
Genotype, Pronites adscendens Pander

Semi-elliptical, hinge line less than the greatest width, outline biconvex or
€ONCAVO-COnVeX; ventra.%va.lve subpyramidal, ventral area very erect, often Bloplgﬁ
forward beyond the perpendicular; deltidium and chilidium well developed, do:
area shorter than pedicle area, and not erect beyond the perpendicular; surface
with many radii, often spinose, crossed by concentric growth lines. The interior is
similar to that of the following genus Vellamo.

Schuchert and Cooper* place all the American species under Vellame and
distinguish Clitambonites and Vellamo by the greater forward slope of the pedicle
area of the former, its rugose ornamentation, and the fact that usually the ventral
spondylium is longer than wide instead of wider than long as in Vellamo.

Clitambonites otiawaensts n.sp.
Plate III, figures 33, 34

Semicircular in outline; greatest width anterior to the hinge line; holotype
measuring:. hinge, width, length, and thickness, 18 mm., 21 mm., 17 mm., and
12 mm., respectively; thickness and width of the deltidium at the base 2-5 mm.
and 7 mm., respectively; cardinal area of the pedicle valve sloping forward at an
angle of 20 to 30 degrees from the perpendicular strize, and growth lines not well
preserved except in one spot, which shows a rugose ornamentation.

Pedicle interior not well preserved, but showing the spondylium of about equal
length and width.

13chuchert and Cooper: Peabady Mus, Nat, Hist., Mem. 4, pt. 1, 1932, pp. 113-114.




115

Brachial valve flat or slightly concave with a typical interior.

The forward leaning cardinal area and the rugose ornamentation show that
this is a Clitambonites not a Vellamo.
- Occurrence. Sherman Fall beds, locality 186; Cobourg beds, localities 43 and

Type. Holotype and paratype from Cobourg beds, Research Council Lab-
oratories, Sussex street, Ottawa, Ontario, in the private collection of G.W. Sinclair.

Genus, Vellamo Opik
Genotype, Orthis verneuili Eichwald

Semi-elliptical; hinge straight, as wide or wider than greatest width of shell;
profile plane or concavo-convex; ventral area elevated, projecting and slightly
twisted ; margin straight or broadly suleate; deltidium and chilidium well developed;
surface covered by rather coarse, slightly flexuous stri® crossed by fine concentric
lines; shell impunctate.

Ventral cavity deep; teeth strong; fossettes shallow; having a spondylium and
a median septum reaching nearly to anterior margin.

Dorsal cavity small, cardinal process linear; brachiophores orthid, supported
by extensions from the cavity platform; median ridge thick and broad.

The distinctions hetween Vellamo and Clitamboniltes are given under the genus
Clitambonates.

Vellamo sinclair: n.sp.
Plate III, figure 30

Subquadrate in outline; greatest width anterior to the hinge; holotype measur-
ing: hinge, width, length, and height, 19 mm., 23 mm., 17 mm., and 5 mm., re-
spectively; cardinal area flat, with a slight posterior slope; delthyrium of pedicle
valve 3-5 mm.in width at the base; striz, fine and numerous; fine growth lines not
preserved, but several specimens show coarse concentrie lines near the margin.

Interiors not seen.

The species differs from Vellamo trentonensis in being larger, proportionately
not so thiek, and in having a narrower pedicle delthyrium and more numerous stris.

It is difficult to compare the species with V. americanus and V. diversa from the
Richmond, because those two species have not been clearly distinguished from one
another, but the delthyrium of the pedicle valve of Vellamo stnclairi is narrower in
proportion to the cardinal area, though not so high as in V. ruedemanni.

The species is named after G. W, Sinclair, who has loaned his private collection
for this study.

Occurrence. Sherman Fall beds, locality 56; Cobourg beds, loeality 102.

Type. Holotype, Cobourg beds, from cliff at the west end of Sparks street,
Ottawa, Ontario, in the private collection of G. W. Sinclair.

Vellamo trendonensis (Raymond)
Plate 1II, figures 31, 32

Ch‘hg;bom‘ta b-;ntanmm Raymond, Geol. Burv., Canada, Mus. Bull. 81, 1921, p. 27, PL
Vam«ﬁoﬂ?&zm Raymond, Schuchert and Cooper, Peabody Mus. Nat. Hist., Mem. 4,
pt. 1, 1932, p. 114, PL. VII, figs. 14, 18, 28.
The simple strie and the angle of the pedicle cardinal area show this to be a
Vellamo. The species has been amply deseribed and illustrated.
Occurrence. Leray-Rockland beds, locality 13; Sherman Fall beds, localities
42, 186; Cobourg beds, localities 43, 121, 128, 133.
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Type. Holotype, G.8.C. No. 1612b (missing), from Leray-Rockland beds,
Jeeaopﬁpids, Bonnecheére River, Ontario; plesiotype, No. 6413, from Sherman
Fall beds, Castor River, about 1 mile east of run, Ontario. o

Genus, Triplecia Hall
Genotype, Atrypa éxtans Emmons :

_ Trilobed, transverse, biconvex; greatest width about the middle or anterior
to it; hinge line straight and short; anterior margin either invaginate or prolonged;
cfirldmal extremities rounded; cardinal area low, erect; delthyrium narrow; del-
tidium convex or flat, with a cireular perforation; brachial area narrow and beak
mcurved_; obscure concentric striz; impunctate.

Pedicle valve shallow, depressed anteriorly by a broad, deep sinus; teeth well
developed; short dental plates; two lateral muscle diductor scars with long central
adduectors.

Braghial valve very convex with a strong median fold; cardinal process erect,
deeply bifurcated, with a single groove at the end of each branch supported by a
callosity bearing two short crural points.

Shimer and Shrock! have adopted the original form of the name Triplesia,

but Hall and Clark’ state that the name was pre-occupied and adopt the term
Triplecia, which is the form used here.

Triplecia cuspidata (Hall)
Plate VIII, figures 3, 4
Atrypa cuspidata Hall, Pal. New York, 1, 1847, p. 138, Pl. XXXIII*, fig. 1.

Gibbous, pedicle valve convex, brachial valve very convex; length and width
sub-equal; hinge line short; anterior margin almost straight, interrupted by the
backward curve of the fold and sinus, which is not so produced as in T'. extans.
Fold narrow and subangular, delimited from the sides by a shallow narrow groove;
ginus having an angular floor.

The species is distinguished by its gibbosity, which is greater than in T. extans,
by the subangular narrow fold and sinus, and by its more squared anterior margin.

Occurrence. Rockland beds, locality 156; Cobourg ? beds, locality 228 (loose).
o Type. Plesiotypes, G.8.C. Nos. 6414, 6414a, from Rockland beds, Rockland,

ntario.
Triplecia extans (Emmons)
Plate VIII, figure 2

Alrypa exlans (Emmons), Geol, New Ygg:ixﬂieﬁt.. 9nd District 1842, p. 305, fig. 6; Hall,

YAl New York, 1, 1847, p. 187, PL. fig. 1.

Triplecia ex_}m (Emmons), Hall and Clarke, Pal. New York, 8, pt. 1, 1892, p. 270, PL XIo,
figs, 1-7.

Gibbous, pedicle valve somewhat convex, brachial valve very convex; !linge
line shorter than the greatest width, but more extended than in T. cuspidata;
width greater than length; anterior margin produced by the prolongation of a broad,
rounded fold on the brachial valve, delimited from the lateral part by a shallow
groove; a broad sinus with a rounded floor. . )

The species differs from 7', cuspidata in having the front produced, in having a
wider, subangular fold and sinus as compared with the more rounded type, and in
being more transverse.

Occurrence. Rockland beds, localities 106, 148, 156; Sherman Fall beds, local-
ity 129; Cobo beds, localities 228, 257, 259.

Type. P‘ljsgiotype, G.S.C. No. 6415, from Rockland beds, north of Orleans,
Ontario.

1 Index Fossils of North America, 1944, p. 807,
2Pal. New York, 8, pt. 1, 1892, p. 268—footnote.
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Triplecia nuclea (Hall)

- Plate VIII, figures 1 a, b

A nuclea Hall, Pal, New York, 1, 1847, p. 138, Pl XXXIII, fig. 2.

% Jeucleus (Hall), Hall and Clarke, Pal. Now ork 8, pt. ff‘mgz, p. 270, P XIe,

 8mall, average specimen measuring: width, length, and thickness, 12 mm.,
8 mm., and 8 mm., respectively; hinge line very short; anterior not produced;
fold on brachial valve very high and narrow, bearing a su ar crest and compris-
ing the greatest thickness of the shell, and separated from the lateral sections by a
definite narrow groove; sinus on the pedicle valve correspondingly deep, having a
narrow subangular groove on its floor and two shallow, lateral grooves marking the
separation from the down-curving sides. The fold and sinus form at least one-third
of the whole shell.

The species is readily distinguished by its small size, its three equal sections,
the upward turn of the fold causing a greater thickness, not a greater length as in
T. exlans, and its three sub-equal parts.

Occurrence. Cobourg beds, locality 43.

Type. Plesiotype, from Cobourg beds, Philemon Island, Hull, Quebec, in the
private collection of G. W. Sinclair.

Genus, Triplecella Wilson
Genotype, T. diplicata Wilson

“A very small brachiopod, only one valve known which appears-to be the
pedicle valve. The tip of the beak is buried. Convex, hinge very short. A faint
sinus broadens anteriorly. Within the sinus lie broad round plications. The sur-
face. ..........oovvin... is crossed by concentric growth lines which pericodically
become undulating wrinkles.”

“Interior not known.”
A further examination of the specimen reveals that what were at first thought
to be very fine striz covering the whole are probably due to the fibrous nature of t
shell material.
- ;I'hp genus was named T'riplecella because its form is suggestive of a small
plecia,

. Schuchert! did not believe the genus or species valid, but had no other sugges-
tion as to its relationship. As it is one of the few forms with a limited range, and as
}t -dogs not fit in with anything else, it is recorded here until further specimens are

ound.

Triplecella diplicata Wilson (?)
Plate VIII, figure 5

T. diplicata Wilson, Roy. Soc,, Canada, 26, 1932, sec. 4, p. 400, PL V, fig, 13.

As there is only one species known and it is not certain which characteristics
are generic the deseription of the genus corresponds to the description of the species.

Occurrence. Cobourg beds, locality 252.

Type. Holotype, G.8.C. No. 6659, from Cobourg beds, lot 35, con. IX,
Charlottenburgh tp., Ontario.

Genus, Camerella Billings
Genotype, C. volborthi Billings

Subglobular, sub-elliptical, or pentagonal in outline; biconvex, the convexity
of the dorsal valve being the greater; cardinal extremities rounded; cardinal area
minute or non-existent; delthyrium open, often filled by the beak of the dorsal

! Sohuchert, Chas.: Personal ication
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valve; posterior part smooth and unbroken, anterior with a fold and sinus; surface
smooth or having coarse, rounded plications on the anterior part; shell fibrous and
impunctate.

Ventral valve with strong teeth; angular spondylium; the supporting median
septum prolonged anteriorly a short distance.

Brachial valve with deep elongate cavity, the supporting plates uniting
anteriorly and forming the median septum.

Camerella hemiplicata (Hall)
Plate X1, figure 4

Atrypa hemiplicata Hall, Pal. New York, 1, 1847, p. 144, Pl. XXXIII, fig. 1.

Cameralla hemiplicata. (H1all), Billings, Geol, C 1883, p. 168, fig 164

Parmtro&uﬁh&mtplwam (Hall), Hall and Clarke, Pal. New York, 8, pt. 2, 1803, p. 221,
PL I, figs. 1-3; Wilson, Geol. Surv., Canada, Bull. 2, 1914, p. 131, PL IV.

Camerella hmﬁmm (.[,-IAU), Schuchert and Cooper, Peabody Mus. Nat. Hist.,, Mem. 4,
1932, p. 168, Pl. XXV, fig. 24.

Outline variable, sub-elliptical or subpentangular; width usually greater than
height; greatest width about the middle; size variable, but averaging considerably
larger than either of the succeeding species; cardinal extremities rounded; cardinal
area minute or absent; fold and sinus distinct on the anterior third and having two
strong delimiting striz at the edge; number of strize exceedingly variable, 0-6 on the
fold, 0-5 in the sinus, those of the fold arising just anterior to the beak, those of the
sinus just where the fold and sinus begin to differentiate; none, one, or two short
striz on each side, arising a short distance from the margin; specimens with no
strise or with only a few tend to be thinner and more transverse than those with
many.

This species differs from C. panderi and C. volborthi in being larger and more
alate, in having fold and sinus more defined, and, in the typical form, having more
and longer strize.

In the Ottawa-St. Lawrence Lowland C. hemiplicata is much more prolific
than the other two species, being more widespread and having a longer range.

For many years Hall’s species Atrypa hemiplicata was considered as a Camerella.
In 1892 Hall and Clarke! referred it to their new genus Parastrophia. Schuchert
and Cooper? again place it in Camerella. It is an exceedingly variable form and ex-
ternally it is often difficult to separate some of the more gibbous specimens of
C. hemiplicata from C. volborthi. Internally C. hemiplicata has the typical duplex
spondylium and the al@ of the cruralium belonging to Camerella.

Occurrence. Leray beds, localities 7, 30, 41, 163, 209, 210; Rockland beds,
localities 29, 68, 106, 135, 165; Hull beds, localities 51, 53, 60, 82, 210, 215; Hull or
Sherman Fall beds, locality 48; Sherman Fall beds, localities 56, 129, 265; Cobourg
beds, localities 43, 86, 90, 91, 92, 98, 103, 108, 110, 119, 122, 123, 130, 133, 176,
189, 192, 242, 244, 250, 252, 258.

Type. Plesiotype, G.8.C. No. 6416, from Rockland beds, Rockland, Ontario.

Camerella panderi Billings
Plate XI, figure 2

C. pander: Billings, Can. Nat. Geol,, 4, 1859, p. 302; Geol. Canada, 1863, p. 143, fig. 78;

Hall and Clarke, Pal. New York, 8, pt. 2, 1892, p. 220, Pl LXII, hr;ys 19, 21-23;

Wilson, Can. Field Nat., 46, No. 8, 1932, P1. TI, figs. 1-3 and 5 (non fig. 4).

Small, subglobular; gibbous, no cardinal area; fold and sinus beginning on

anterior quarter, shallow, turning upward abruptly, interfering but little with the

circular outline; strize, non-existent, or only faint indications along the anterior
margin; concentric growth lines fine but quite marked in some specimens.

! Hall and Clarke: Pal. New York, 8, pt. 2, 1892, p, 221.
* 8chuchert and Cooper: Peabody Mus, Nat, Hist., Mem. 4, p. 168,
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Pedicle and brachial interiors typical.

The species differs from the genotype C. volborth? in its smaller size and lack
of strie. The faint indications of striee on the occasional specimen are quite dis-
tinguishable from the definite strize of C. volborthi.

Schuchert and Cooper! do not recognize C. panders, but its small round form
18 much more prolific than that of C. volborths at the type locality.

Occurrence. Pamelia beds, localities 66, 79; Leray-Rockland beds, localities
2, 7-9, 11, 23, 30, 77, 106, 142, 156, 165; Rockland beds, locality 29.

Type. Cotypes, G.8.C. Nos. 1149, a-e, from Leray-Rockland beds, Allumette
Island, Ottawa River, Quebec; plesiotype, in the private collection of G. W. Sinclair.

Camerella volborthi Billings
Plate XTI, figure 3

C. volborthi Billings, Can. Nat. Geol,, 4, 1859, p. 301; Geol. Canada, 1863, p. 143, fig. 77; Hall and
Clarke, Pal. New York, &, pt. 2, 1892, p. 220, Pl. LXII, figs. 11-18; Schuchert and Cooper,
Peabody Nat. Hist. Mus., Mem. 4, 1932, PL. XXV, figs. 5, 20-22, 27-30.

Subglobular or pentagonal from the pedicle side; no cardinal area; fold and
sinus beginning on the anterior third, shallow but turning up abruptly; strie short
and broad, 2 to 4 on the fold, 1 to 3 in the sinus, and 1 or 2 on each side; concentric
growth lines very fine.

Brachial valve very convex with the typical interior.

Pedicle valve not so convex, and pedicle beak not so incurved.

The species is distinguished from C. panderi by its larger size and definjte
strize. It differs from C. hemiplicaia in being smaller, and in its fewer, less pro-
nounced striz, those on the fo{’d and sinus not beginning at so early a stage as in
C. hemiplicata.

Occurrence. Leray-Rockland beds, locality 7.

Type. Cotypes, G.8.C. Nos. 1148, a, b; plesiotype, No. 6417; from Leray-
Rockland beds, Allumette Island, Ottawa River, Quebec, and from Paquette
Rapids, Ontario. -

Genus, Eichwaldia Billings
Genotype, E. subtrigonalis Billings

Subtriangular; biconvex, pedicle valve usually a little more convex than the
brachial; greatest width anterior to the middle; length and width sub-equal;
specimens measuring: from very small to width, length, and thickness, 27 mm.,
27 mm., and 8 mm. (pedicle valve only); anterior margin broadly rounded, hinge
line quite short; shoulders sloping; cardinal area of the pedicle valve curved high,
triangular, extending well beyond the curved-in brachial beak. Billings describes
a perforation on the back of the beak through which the pedicle protruded. All
specimens known are silicified and they all show a break in the same position, but
none of the perforations, if that is the nature of the break, is round. One tiny
specimen shows a silicified tube that is supposed to be the protruding pedicle.
Concentric growth lines, but no radiating striee, present.

Brachial interior showing a prominent septum extending almost to the anterior
margin,

18chuchert and Cooper: Peabody Nat. Hist. Mus., Mem. 4, p. 168,
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Eichwaldia subtrigonalis Billings
Plate VIII, figures 6-9
E. ! iz Billings, Geol. Sury,, Canada, Rept. of Prog. 1857, 1858, p. 192, 24;
" Gan Nat. Gool. 31858, b 445, . 34 all and Clarker B Py o 5.

858, p. 443, fig. 24; Hall and Clarke, Pal. New York, 8, pt. 2, 1893,
p. 310, figs. 241, 242, PL. f.xx_klﬂﬁ, figs. 1-4. P

The species is the only known member of the genus, so that the generic deserip-
tion eovers it.

Occurrence. Leray-Rockland beds, locality 7.

Type. Holotype, G.S.C. No. 1145a; paratypes, Nos. 1145b-1145g; plesiotype,
No. 6418; all from Leray-Rockland beds, Allumette Island, Ottawa River, Quebec.

Genus, Rhynchotrema Hall
Genotype, Rhynchonella capaz Conrad

Subtriangular in outline; a definite fold in the brachial valve and sinus in the
pedicle valve; coarse, simple striee from the beak to the margins; fine growth lines,
zigzagging over the strie and at more or less irregular intervals cfeveic»ping a lamel-
lose structure. In certain lights and certain conditions of exfoliation the fine growth
lines intersecting the fibrous shell matter give an impression of minute puncte.

Pedicle valve projecting beyond the brachial; delthyrium generally covered.
Interior having strong teeth; two concave dental plates; muscle area large for the
size of the shell.

Brachial valve having deep dental sockets; a linear cardinal process lying at the
base of the crural cavity; a pair of slender brachidia and a median septum.

The genus differs from Clamerella externally in having strig. It is often difficult
to distinguish it externally from Camaroioechia. Usually the beak of Rhynchotrema
is less sharp. Internally the differences are readily recognized.

Rhymchotrema ainsliei N. H. Winchell

Plate X1, figure 7
ainslies N. H. Winchell, 14th Ann. Rept. Geol. Nat. Hist. Surv., Minnesota,

1886, p. 815, PL II ﬁg. 5, 6.

Rhynchotrema ainsliei N. H. Winchell, Winchell and Schuchert, Geol. Minnesota, 3, 1893,

p. 459, PL. XXXIV, figs. 1-8.

Rhynchotrema ainsliei is essentially the same as E. tncrebescens and the main
description is given under that species.

It differs from R. increbescens in being more transverse, in having a lower fold

and more shallow sinus, and in having more stri, from 5 to 7 of which are in the

sinus and correspondingly 6 to 8 on the fold.
It is found, at a lower level than R. increbescens and its range is more limited.

Qccurrence. Lowville beds, locality 156; Leray beds, locality 74.
Type. Plesiotype, G.8.C. No. 6419, from Lowville beds, Rockland, Ontario.

Rhynchotrema increbescens (Hall)
Plate X1, figures 12 a, b, 13
Atrypa insc;%;am Hall (pars), Pal. New York, 1, 1847, pp. 146 and 289, Pl. XXXIII,

yv% :ncrebmm all), Hall and Clarke, Pal. New York, 8, pt. 2, 1803, pp. 188
B itoon: Ganl Surv’, anadas BulL. 44, 1026, 1. 1V, a8 e

Subtriangular in outline; small, averaging 10 mm, to 12 mm. in width; having
from 16 to 22 strise, of which 4 are usually on the fold of the brachial valve and 3
in the sinus of the pedicle valve, though there is some variation.



121

Pedicle valve not so convex as the brachial. Interior typical of the genus. .

Brachial valve very convex; interior showing the typical double crural plates,
linear cardinal process, and a pair of long, slender brachidia, bifid at the extremities
and striated at the base, protruding into the visceral region.

Occurrence. Lowville-Leray beds, locality 163; Leray beds, localities 15, 19,
38,41, 63, 64, 71, 74, 77, 79, 109, 139, 143, 146, 150, 216, 220, 264 : Leray-Rockland
beds, localities 7, 8, 20, 147; Rockland beds, localities 22, 29, 129; Hull beds, locali-
ties 36, 49, 60, 208, 217; Hull or Sherman Fall beds, localities 48, 50; Sherman Fall
beds, localities 10, 11, 42, 56, 84, 129, 137, 180, 186, 188, 198-201, 203, 263 ; Sherman
Fall or Cobourg beds, locality 6; Cobourg beds, localities 3, 43, 85, 90, 91, 95, 99,
103, 104, 112, 114-117, 120-123, 128, 133, 141, 176, 177, 189, 191, 208, 225, 237,
242, 244.

Type. Plesiotypes, G.8.C. No. 1146f, from Leray-Rockland beds, Paquette

Rapids, Ontario, and No. 6420, from Leray beds, Merivale road, southwest of
Ottawa, Ontario.

Rhynchotrema intermedia Wilson
Plate XI, figures 8 a-c
Rhynchotrema intermedia Wilson, Roy. Soc., Canada, 26, 1932, sec. 4, p, 400, PL &, figs, 8-10.

This form has been described as completely as can be without interiors. The
illustration is slightly foreshortened. The average width, length, and thickness:
19 mm., 16 mm., and 10-5 mm., respectively. ‘

The species is larger than the typieal R. increbescens, has fewer and coarser
plications, and a more strongly marked fold and sinus. There are gradations between
it and R. increbescens. It is smaller than R. capax and usually has more sloping
shoulders, though there are gradations also between it and R. capaz.

Occurrence. Leray beds, locality 163; Sherman Fall beds, localities 13, 39,
55, 56, 84, 186, 188, 200; Cobourg beds, localities 69, 86-88, 91, 101, 112, 114, 121,
123, 133, 175, 185, 189, 191, 208, 231, 243, 248, 257.

Type. Holotype, G.S.C. No. 6660, from Cobourg beds, lot 32, con. III,
Kenyon tp., Ontario.

Rhynchotrema ? ottawaensis Billings

Plate XI, figures 9-11

Porambonites ¥ otlawaensis Billings, Geol. Surv., Canada, Pal. Foss,, 1, 1865, p. 140, fig. 117,

Rhynchotrema oltawaense (Billings), Schuchert, U.5. Surv., Bull. 87, 1897, p. 369,

Subtriangular; biconvex; greatest width anterior to the middle; most specimens
averaging: width, length, and thickness, 12 mm., 13 mm., and 8 to 10 mm., respec-
tively, though a few specimens are larger; shoulders sloping; pedicle valve having
a shallow sinus, and brachial valve a shallow fold extending from the umbo to the
anterior margin where it interrupts the evenness of the curve; both beaks ineurving,
that of the pedicle valve being slightly the longer; delthyrium of both valves large,
no trace of a covering; 3 large plications on the fold, 2 on the sinus, and 3 to 5 on
each side, none arising at the beak, those on the fold begin at the umbo, those on the
sides about the middle; concentric striz, in places almost rugose.

The pedicle interior having strong teeth, supported by two thin sub-parallel
dental plates. .

Brachial interior showing deep sockets in the two discrete plates of the
cruralium; each cruralium plate gives rise to a long slender brachidium, which curves
posteriorly, no septum visible.

R. ottawaense is about the same size as R. increbescens, but is more triangular
in outline and has fewer and coarse plications and these do not be%in at the beak;
three plications on the fold and two in the ginus as compared with four on the fold
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and three in the sinus; the brachidia curve posteriorly as compared with the straight
brachidia of R. increbescens.

The genus is queried because no trace of the linear median septum has been
seen.

Occurrence. Leray-Rockland beds, locality 7.

Type. Cotypes, G.8.C. Nos. 1143b ¢, g h, from Leray-Rockland beds,
Paquette Rapids, Ottawa River, Ontario.

Genus, Zygospira Hall
Genotype, Atrypa modesta Hall

Small, subcircular or transversely oval in outline; biconvex; hinge line short
and stralght cardinal extremities rounded; elongated fora.men a narrow prominent
umbo on the pedicle valve culminating in a ridge; brachial umbo depressed convex,
with a shallow sinus; surface sharply striate.

Teeth of pedicle valve lacking dental plates.

Brachial valve with stout bilobed cardinal process; spires small, loosely eoiled,
directed towards the centre; jugum a straight band.

This is the earliest known spire-bearing brachiopod.

Zygospira deflecta (Hall)

Plate X1, figures 5 a, b

A Hall, Pal. New York, 1, 1847, p. 140, Pl. XXXIII,

Z:(;yosp;mm quﬂeaa (Fiall), Hall and Clarke, Pal.-New York, 8, pt. 2ﬁ§sas, p. 157.

The species has been well described and illustrated. It is similar to Z. recurvir-
osirig in all essential features. It differs in being smaller, for the most part, in hav-
ing a less curved pedicle beak, and in that the sides become flattened and then
deflected at the lateral margins making the ridge more prominent as compared with
the effect of the convex sides of Z. recurvirostris.

Occurrence. Leray beds, locality 41; Cobourg beds, localities 86-88, 90, 102,
103, 121, 130, 242. ,

o Type. Plesiotype, G.8.C. No. 6421, from Cobourg beds, Booth street, Ottawa,
tario.

Zygospira recurvirosiris (Hall)

Plate XTI, figures 6 a, b

Atrypa recurvirostris Hall, Pal. New York, 1, 1847, p. 140, Pl XXXITI, fig. 5.
Zygospira recurvirostris (Hall), Chamberhn Geol. Wisconsin 1883, p. 155, ﬁg ‘Winchell
and Schuchert, Geol. Minnesota, 3, 1803, p. 466, PL xﬁx’lv figs. 3

Small, elliptical or subpentagonal; length s little greater than mdth, about
24 regular atriaa, which arise at the beak.

e species differs from Z. modesta in its smaller size and more compact form.
It differs from Z, deflecta in its convex lateral parts.

Occurrence. Lowville beds, locality 77; Leray beds, localities 1, 18, 80, 139,
142, 204-206; Leray-Rockland beds, localities 7, 8; Roekland beds, localities 30,
129, 140, 156, 210; Hull beds, localities 37, 44, 61, 213, 215; Hull or Sherman Fall
beds, locality 50; Sherman Fall beds, localities 13, 42, 43, 54, 56, 84, 129, 186, 198,
203, 218, 260, 263; Cobourg beds, localities 43, 84, 86, 90, 91, 103, 105, 112, 114,
118, 123, 130, 134, 194, 238, 241, 243, 246, 247, 252, 257.

Type. Plesiotype, G.S.C. No. 6424, from Hull or Sherman Fall beds, Brewery
Creek, Hull, Quebec.


























































































