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ABSTRACT

Well preserved, silicified molluscs, abundant in limestones
of the Middle Ordovician Chaumont Formation near Braeside, Ontario
are here described in detail, There are 9 speciee of pelecypods,
15 gastropods and 9 ceph::ml_opods.~ Specimens ére suffieiently common
to permit assessment of morphological variations in several species
and the present material suggests that many previously erected
specles may be gonspecific, Finec textured silicificationlhas Tre-
sulted in perfect replacement of delicate internal.and external
features. Many of these characteristics, although usually not preserve
ed in coarsely silicified or nonesilicified fossils are necessary
for accurate generic and specific identification, The following

new species are deseribed: Cyrtodonta ripana, Cyrtodonta ? perplexa,

Whitella ottawana, Clionychia naba, Trochonema wilsonae, Raphistomina

fissurata,




INTRODUCTION

A silicified molluscan fauna from the Chaumont Formation was
collected from exposures east of a quarry; two miles west of Braeside,
Ontario,‘on lot 16, Concession A, McNeb Township, Renfrew County
(fig. 1); Unusual prescrvation of these fossils affords an excellent
opportunity to study and record previously unknown taxonomic details,
which contribute to the palacontology and biostratigraphy of the
Ottawa Valley, Many stratigraphic problems in the Middle Ordovician
of Eastern Ontario can only be solved by the application of sownd

palaeontology and biostratigraphy.

The quarry is near the top of a hill which slopes gantly
toward the Ottawa River to the northeast and toward flat-lying land
to the southwest, Pleistocene beach deposits containing abundant
pelecypod shells occur on the flanks of the hill and indicate thgt
it was at times an island in the Champlain Sea. Previous %o this,
glacial ice covered the region but appears to have caused little
alteration of.the original topography, for flat surfaces of limestone
at three levels surrounding the quarry display striations and

polishing as the only glacial modifications,

The material was collected from less than 1000 sq. ft. in a
section about 2 ff. thick, The rock which is a dark groy limestone
containing calcite stringers becomes fragmentary whon weathered and
is a brown-buff colour on exposed surfaces, All visible fossils

were collected from these flat-lying beds which vary from 1/2 inch

to 6 inches thick in a very few feete
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These rocks contain fossils of most invertebrate phyla but
beautifully preserved pelecypods and gastropods’are most abundant
in gencra, spceies and number, Fine textured, selective silicific-
atlon of shells of both these groups has preserved delicate intornal
and cxternal featurcs, rarcly found on coarsely silicified or none
gilicified specimens but most important for accurate generic and
specific identifications, As. pelecypods and gastropods from the
Middle Ordovician of the Ottawa Valley are usually poorly preserved
(Wilson, 1951, Pe 2, 1956, p. 2), the present fauna contributes
valvable information on morphology and growth of several pelecypod
and gastropod species. Several species of cephalopods are present
but are not as well preserved or as numerous as the other molluses and
add little to existing knowledge, Silicified bfachiopods and bryozoa
are abundant; corals, although silicified, are poorly preserved and
scarce. Echinoderms, trilobites and ostracods are common and well

preserved but not silicified,

Stratiggaggx

The following remarks on stratigraphical position of the

Braeside beds were supplied by G.W, Sinclair (personal communication),

"The Wilderness stage of the Mohawkian is represented
in the Ottawa Valley by four formations which are usually
identificd with those defined in Now York! This identil-
fication is at lcast approximately correct, and may be
acceptod until a better classification is proppsod. These

formations arc, from bottom to top: Pamelia, Lowville,




Chaumont and Rockland,

The three lower formations are seen in the Braeside
outlier, the Pamelia along the road in Sand Point, the
Lowville in a small quarry of the golf course grounds,
and the Chaumont cappiqg the hill., I have scen no beds
in this region which seccmed to be Rockland, although
further cast, necar McLaren Landing, Miss Wilson has
described a scction which goes that high,

The fauna which you have studied from the Bracside
qQuarry is clcafly from beds of the Chaumont, Lowville
elements are completely lacking, in spite of the lithic
gimilarity of your beds to some which are found in the
Lowville. It may be that in the future we will want to
subdivide thc Chaumont, but until that step is taken
your beds should be referred to the Chaumont Formation,
and dated as being of middlc to late Wilderness age.

These beds have at times been referred to as Leray,
or as Leray-Rockland, a usage which I do not fecl to be
useful, Also, I sce no advantage in referring to the

Mohawykian as Ottawa."

From Dr. Sinclairts remarks above, the importance of palacon-
tological studies in the Middle Urdovician is apparent, Solution
of facics and biostratigraphic problems follows only when palaconto-
logical analysis comparable to that found in this thesis is achieved

at othor localities.




Tablc of Formations of the Ottawa Valley according

to G.W, Sinclair (porsonal communication)

STAGE FORMAT TON
RICHMOND ‘ RUSSELL
IEDIN-MAYSVILLE LART-SBAD
GLOU&E;T ER
COLLINGWOOD

UN-NAMED "WUPPER COBOURGH

BARNEVELD

" COBOURG"

SHERMAN FALL

HULL

WILDERNESS

ROCKLAND

CHAUMONT

LOWVILLE

PAMELTA

CHAZY "SENSU LATOM

. comn

BEFKMANT Cll?
NSENSU LATOM

At present this tablc is unpublished but it will appcar soon in a
Bulletin of the Geological Survey of Canada in which the complcte fauna

from Braeside is to be described,

- ..(‘_
'
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The Braesido.fauna is similar to those from othor localities
in the Ottawa Valley, In 1845 Sir William E, Logan collected
fossils from limestoncs at Paquettc Rapids (fig. 1). He submitted
these to J.We Salter of the Geological Survey of the United Xingdom

who described the fauna in 1859,

The following molluscs collected by Logan at Paguette Rapids

are also found at Braeside:

Peleccypoda Ctenodonta nasuta (Hall) sensu Salter

Tancrediopsis contracta (Salter)

Gastropoda Helicotoma planulata Salter

Lophospira serrulata (Salter)

Hormotoma salteri canadensis Ulrich and Scofield

Raphistomina

Trochonema

Cephalopoda Loganoceras regulare (Billings)

Elkanah Billings (1853) described Chaumont £6ssils fwom
limestones at Paquette Rapids and the Fourth Chute of the Bonnechore

River (fig..1). Vanuxemia inconstans Billings, a very common

species at Bracside, was here first studied from Fourth Chute,
Several, species of Cyrtodonta werc reported from both Paquetteo
Rapids and Fourth Chute but only one species has been discovered

at Braeside. Other spccics of mollusca originally described by
Billings from Paqucttc Rapids are also found at Bracsides Thoy are

Monomuchites decrcscens (Billings) 1857, Loganoceras regularc

(Billings) 1857, and Tancrediopsis abrupta (Billings) 1862,
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Alice E. Wilson mapped the geology of thc St. Lawrence Lowland
and published scveral papers on the Palacozoic faunas of that region.
Fossils from Bracside, 25 miles west of this map;area, were not
studied, Howcver, Wilson did include fossils previously collected
by Logan and Billings from Paquettc Rapids and Fourth Chute, also

west of hor map-area,
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Methods of Study

About 500 pounds of rock were processed in 2000 ml. glass
beakers containing 10-15% formic acide Periodically the liguid and
claywsized particles were decantcd; residual mud was washed from
the spccimehs and fresh water and acid were added, Once effervescence
had ceascd the insoluble material was washed and placed in carde
board trays to dry. Because dried silicified specimens are very
fragile and crumble when handled, the fossils were impregnated with

alvar, thus strengbhening the shcll for normal handling,

Unctched cephalopod specimens were sawed through the centres

in a dorsal-ventral direction and intcrmal surfaces were polished.

For photographing, spccimens weore coabed lightly with
ammonium chloride, Thc fossils were held in plasticine, illuminated
from the upper left and lower right directions and photographed

from above.




SYSTEMATIC PALAEONTOLOGY

PiLECYPODA

Cyrtodonta ripana n, sp.

Plate I, figurcs 1-8

Plate II, fipurcs 1-5

Material
7 specimens with both valves, three attached, four separated;
18 left valves, 19 vight valves,
Holotype: P 1 (Pl, I, figures 1-l); both walves separated,
Paratypes: P 2 - P 15:
Both valves: P 2 (PL. I, figurcs 5-8), P 7 (Pl, II, figure 3),
P9, P15: P 2, P 15 scparated; P 7, P 9 attached,
Left valves: P 3, P 6, P 10 (Pl. II, figurc L), P 11 (PL, II,
figure S), P 13, P 1z P 13 small left valve,
Right valves: P L (Pl, ITI, figure 1), P 5, P 8 (Pl, II,
figure 2), P 12, P 15: P 8 with bryozoa

adhering to the exterior surface.

Diagnosis
Cyrtodonta with moderately tliick shell, Moderately tumid

with a weak umbonal ridge. Hinge linc straight, 2-L anterior

lateral teeth; 2 or 3 posterior lateral teeth.

Description of Holotype

Exterior
Holotype relatively tumid, obliqucly subquadrate to elliptical,

IAnterior margin forming a L7¢ angle with the hinge line; postorior
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margin forming a 123° anglc wiih the hinée line., Individual shclls
rclatively thick, Hinge lino straipght with a narrow cxtornal liga-
mental arca bchind tho bcék; no lunulc or cscutchecon prosent, Boak
incurved, small but promincnt; situated closc to the antcrior cnd.
Umbo broadly rounded; umbonal ridgc weak, cxtonding obliquoly toward
the posterior ventral margin., Surfacc of the shell sloping stccply.
from the umbonal ridgec to thc antcrior marging sloping more gently to
$he posterior margin, Ventral margin broadly rounded; antcrior'margin
straight; sinus abscnt. Growtﬁ lincs concentric about the umbog
meeting in front of thc beak, closcly spaced postcriorly, morc widely
scperatcd along thc diagonal,

Hinge and diégonal lcngthé of Holotypc at diffcorcnt periods

of growth as scen from the growth lincs (fig, 1):

Length of hinge Length of diagonal
linc in mm in mm

17 2l

19 29

21 _ 3l

hf'nge /l'n e
2lmm
19mm
{7Tmm
onterror 7 Foste.mbr‘

3row‘f:h Iinea

Figure 3

Diagrammatic illustration of growth of Holotypc P 1
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Interior

Hinge plate yoke-shaped, narrow in the centre and cxpanded at
each end, Antcrior latoral tccth on the hinge plate, immodiatoly
beneath and in front of thc beak; throe in cach valve, moderate
size, nearly straight and sub-parallel to the hinge linef Posterior
lateral tceth at the postorior oxtremity of the hinge plate; nearly
gtraight and oblique to the hinge linef Anterior adductor scar
distinet, subcircular; situated bencath the anterior latoral teeth
on the floor of thé valve, Postérior adductor scar larger than
the anterior adductor scar; very faint; situated bchind the post-

crior lateral tceth on the floor of the valve,

Species Variations

Anterior margin of the shell often possesscs a sinus, elther slight
or pronounced, midway betwcen the dorsal and ventral margins,
Pronounced sinus - Paratype P 2 (Pl. I, figurcs 5, 6)

" Yeakcr sinus - Paratypes P 10 and P 11

Thickness of the shell varies slightly.
Paratypcs P 2 (Pl. I, fipures 5-8) and P 10 (P1, II,
figure L) - shells slightly thicker than the

holotypc

Size, shape and number of the anterior lateral teeth vary with cach
individual, '
Paratype P 2 (PlL. I, figurcs 5, 6) - three moderately
large, curved tecth; antorior portion of cach tooth

sub=parallel to thc hinge line and the posterior




portion oblique to the hinge liric,

Paratype P 11 (Pl, II, figurc 5) = four moderately
small, slightly curved tecth sitnated oblique to
the hinge 1ino,

 Paratype P 10 (PL, II, figure );) - two antcrior teoth

of moderatc sizc and a large socket,

Paratypes P 5 and P 1; have a faint narrow deprcssion on the inside

of the shell under the wumbonal ridge,

Many shells have a dopression, about thc width of the muscle scar,
parallel to the anterior margin of the sholl. Thc deprossion,
eithcr promincnt or obscure axtends from the muscle scar to the
middle of the shell, |

Prominent depression - Paratypes P 2, (Pl; I, figures

5, 6) P8, P10, P12, P 1§

Weak depression - Paratypos P 5, P 1l
Heasurements: |
Specimen: Antcrior Posterior Length Léngth (reatest Width

anglc in anZle - of hinge of diag- length - in mm
degreces  in degrees line in onal in parallel

mm mn to hinge
‘ » line in mm
Hclotype Pl: L7 123 21 3 3L 13
Paratypes P2: 57 ? 21 33 27 12
P3: 50 127 21 37 32 13
Pl: 6l 133 20 36 32 12
52: . 52 ? 20 35 ? 11
P6: 50 ? 21 37 ? ?
P7: 19 128 19 32 28 11
...... P8: 63 130 20 3L 29 12
P9: 50 125 20 3L 30 13
i P10: 57 121 22 38 35 12
Pl1: 5l 117 20 3L 30 11
Pl2: 62 135 - 19 32 29 12
P13: 56 118 16 22 21 9
Pl: L6 ? 19 35 30 11

Pl5: 55 ? 22 36 ? 12
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Discussion

- Length of hinge line, lcngth of diagonal and width are
relatively constant for .all spccimens, Antcrior and posterior angles
vary nearly 20°: In figu?e I (hinge linc in mm vs diagonal in mm)
all points but onc arc concontrated in a small arca, This indicates
a matarc population with one juvenile specimen, In figurc 5 (anterior
angle in degrccs vs hinge linc in mm X diagonal in mn) the rosult-
ihé:§ertica1 linc suggests that the antorior angle is an independent
variable. Spacing of the growth lincus show theat ﬁaximum growth
occurs along the dlagonal and that small addibions to thé“hinge"
line occur at its‘poéterior end (figure 3). The antcrior’énd
posterior angles increasc with age, but the resulting angle size
(as seen from figure 5) is indopendent of the size of the sholl

(figure 5)e

Severalvspedimens have encrusting bryozoans attached to the
outer surfaco (Pl, II, figure 2). Bryozoan stoms grow from the
encrusting forms, Several specimens have branching tubes, possibly

worm tubes attached to the inner surface of thé_shell.

Discussion df Specics of Cyrtodonta Previously Recorded from the

Ottawa Arca
From Leray - Rockland Beds at Paquette Rapids in the Ottawa River

Cyrtodonta rugosa Billings: (Billings, 1858, p. L32). Designated

as genobype by Wilson (1956, p. 29). Holotype and two

paratypes.. Thc prcsent species compared with C. rugosa is
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larger, morc clliptical, morc tumid, and has a beak that

is situated closcr to the anterior cnd,

C. canadensis Nillings: (Billings, 1858, p, L3L). The holotype is
a large silicificd speeimen lacking all of thc hinge line,
beak and most of the posterior periphery. The paratype is
a fragment showing the beak, enterior tecth and part of the
hinge line. Thc present specics comparcd with C. ggggggggig_is
is smaller, hes more promincnt, antorior-técth, stceper
sloping anterior, and beak situated eloser to the anterior

cnd,

C. angusta Wilson: (Wilson, 1956, p. 31). Holotype and paratype
arc scparated valves of onc spccimen, - The present spéCics
compared with C. angusta is larger and has larger anterior

tceth;

C. affinis minuta Wilson: (Wilson, 1956, p. 31). The holotype and
paraﬁypé arc silicified specimens showing only external
surfaccs, The prosent species is lergor than C. affinig

minuta,

C. simplex Wilson: (Wilson, 1956, p. 41). Holotype and two para-
typcs} The present species comparcd with C. simplex is
laréém, more tumid, has lorger anterior and posterior teeth,

/!

and bjpak situated closer to the anterior end.

C. obtusa (Hall): (Billings, 1858, p. L36). Hypotypes belong to

the genus Vanuxemia,
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C. spinifera Billings: (Billings, 1858, p. 4i35); Holotypc and para-

types belong to the genus Vanuxemia,

The genus Vanuxcmia.compared with Cyrtodonta uswally has a
more prominént beak situated closcr to the anterior ends The
anterior adductor scar in Vanuxcmia is carved out of the hinge
plate; in Cyrtodonta it is situated on the floor of thec valve
(Ulrich, 189, p. 550). C._spinifcra Billings and C, obtusa (Hall)
sensu Billings appear to have charactcristics intermediate betwoen
the genus Cyrtodonta and the genus Vanuxcmia: Bceause the anterior
adductor scars arc carved out of the hinge plete, C. Einifefa
Billings and G, obtusa (Hell) sensu Billings arc here assigned to
the genus Vanuxcmia, Howover, the shells arc moderatoly thih and
‘the hoaks arc less prominent and situated closer to the anterior
end than is usual with mature specimens of thc genus Vanuxemia,
Irmature speceimens of Vanuxcmia from Braesidé, although smaller

than C. spinifcra and C. obtusa, also have thesc charactcristics

Billings thought that thc specimens from Paquctte Rapids were

conspeeific with fmbonychia obtusa Hall and that all belonged to
thc gonus sztodontagblThe specics A. obtusa Hall is based on a
steinkcrn (Hall, 1847, p. 167) and since comparison with steinkefns
is difficult, it is possiblc that the fossils from Paquettoc Raplds

are not thc same specics as 4. obtusa Hall,

Present material from Bracside indicates that considerable

variation is possible within one spcecics. It is therefore possible
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that morc abundant meterial from Paguette Rapids might suggést an

amalgamation of all or sevcral of the spceies of Gyrtodonta recorded

from that locality,

From Areas Othcr than Paguette Rapids

Many species of Cyrtodonta from the Ottawa arca have been
based on specimens showing only external features, but, because
several gencra appcar similar externally, positive generic identis-
fication cannot be madc on this basise Thc maturial from Bracside
indicatcs that considerablc variation is prosont within onc gpocics,
Spceific comparison between speeimens from diffcerent arcas is

therefore difficult unless asscmblages showing variations within

the speeics arc prescnta

The following speeics, basad on type spceimens showing only
external featuris, arc much smaller than the spceeics from Bracside:
C. affinis Ulrich scnsu Wilson, C, bruviscula Billings, C? planumbona
Wilson, C

—

«? pudica Wilson, C. rocklandensis Wilson, C.? subquadrata

Wilson, C. affinis and C.? pudica from Lowville beds on Merivale

Road, Ottawa, both appcar wido‘with rcespeet to diagonal lcength and

arc poesibly thc samc spceics, Comparcd with the specimens from
Bracsidc Ce subcarinata Billin;s is narrowcer and has an umbonal

ridgc thaf is mﬁro angulér; G, mecdiocris Wilson is larger; C. glabella
(Ulrich) somsu Wilson and Co oviformis Ulrich scnsu Wilson arc

wider, Co modesta Wilson appears similar cxtcrnally but sincc intcrn-
alvstructurc is not scen and variations arc unknown spccific come

parison is impossiblc., C. mcdioeris, C. glabella, C, oviformis and

C. modesta, from Mcchanicsvillc ncar Ottawa may all be conspccific,
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Material is too poor to pormif comporison with Ulrich's specics and
the following occurrcnces from the Ottawa arca arc questionable:
C. atfinis Ulrich, C. glabeclla (Ulrich), C. oviformis Ulrich. A&
partially visible hinec linc on C. oviformis positively assipns
this specics to the genus Cyrtodoﬁta but dcfinite generic affinite
ics of the other 10 specimens arc unknown.

Thesc speeics of Cyrtodonta from éreas other than Paquottce
Rapids hove boen bascd on singlc gpeeimens uwsually showing only poorly
prescrved cxternal surfaccs. This is poor matcrial on which to baso
ncw spceics, for‘comparisons with othcr specimens, particularly from

differcent arcas,‘afc difficult,

Cyrtodonta ? perplexa n. sp.

Platc IT, figurcs 6-9

Matcrial
Onc spccimen, Hblotypc P 16, Both valvcs sbparatcd; lower antcerior
side of lcftlvalvc missing; antcrior margin of right valve poorly

prescrved.

Diapnosis

—— ot s mres

Speeics similar to Cyrtodonta pipana n. sp. but with a 1argcr,
thicker shcll, coarscr tecth, an escutchcon, morc deeply oxcavatod

musclc scar.

DcscriEtion ‘
Exterior

Shell reolatively tumid with a sub-elliptical outline.
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Mterior margin forming a 60° anglc with the hinge linej postcrior
margin forming a 125° anglc with the hingc line. Shell of cach valvo
very thick. Hinge linc straight behind the beak but curving above
the anberior latcral tccth immediatcly benecath and in front of the
beak, Cardinal arca with a narrow cscutchcon but no lunule. Liga=
ment cxternal; situated bchind the beak. Boak incurved; small but
prominent; situated closc to the anterior cnd, Umbo broadly rounded;
umbonal ridge weak, Surfaco of the shcll sloping stooply‘frOm the
umbonal ridgc to the anterior marging sloping gently to the posterior
margin, Ventral margin Eroadly rounded, Postcrior margin with an
indentation immediatcly bencath the postcrior tccth.:_GrOwth linos
concentric aboukh the umbo; strong ncar the mrrgin but weakor on older

parts of the shell,

Measurcments:
lcngth of hinge linc - 2k ym
lcngth of diagonal - L3 m |
greatest length parallcl to hinge line -~ 30+mm
antorior angle = 60°

posforior anglc - 125°

Interior

Hingc platc yoko-shapcd, narrow in the centre and‘expanded
at each cnd; dorsal margin straight along thc hinge line and ventral
margin arched, Antcrior latcral tocth very coarsc, straight and
obliquec to the hinge linej situatod on the hinge plate immediately

beneath the beak, Right valve with three simplc tecth, two large
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tcoth anterior to a small tooth, Left valve with two large tceth,
Postorior tooth of the loft valve widc, containing a "Vﬁ-shaped
indentation, occupicd by the émall tooth of the might valve when
valves closed, Front tooth of the left valve with an cxcavetion on
the anterior side, oceupicd by the front tooth.of the right valvoe
when valves closcd. Postorior latoral tecth very coarse,; four in
cach valve; situated oblique to the hinge linc at thc posterior

cnd of the hinge plate. Floor of thc valve with a promincnt de-
pression about the width of the muscle scar; cxtonding perallel to
the anterior margin of the shell from thc muselc scar to the middleo
of thc shell, Low ridge about 8 mm wide, adjacent to the inncr
boundary of the dcprossiqn; caxtending from benecath the umbo to the

middle of the shcll,

Discussion |
This specimen, although closcly related to Oprtodonta, is
quostionably assigned to that genus., Compared with gzzﬁodbnta it
has a largor, thicker shell, coarser tceth, cscutcheon, and more
decply excavated anterior muselc scar. Bocauso thesc may be fea-
turcs cmphasized by old age or discase, a ncw genusg, although
strongly supgested, shduld not be crected on the basis of onc specie-

nen,

Varnxcmia inconstans Billings

Platc III, figurcs l-ll

1858 Vanuxcmia inconstans BIRLINGS? p. 438, fig. 15, 16.

1956 Vanuxemia inconstans Billings, WILSON, pe 46, pl. VI, fige 3=5.
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Material

27 right valves, 1 lcft valvess spccimens well proscrved, various
sizes, Hypotypes: P 17 - P 35:
| Right valves: P 17 (Pl, III, fig. 1, 2), P 18 (Pl, III,
fige 3, L), P 19 (P1l, III; ﬁg. 5, 6), P21 (PL, III,
fig. 8-10), P 23 (Pl, ITI, fig, 13), P 2l (Pl. IIT,
- fige W), P 26, P27, P 30, P 31, P 32, P 33, 'P 3L,
P35, |
P17, P 16, P 19: small right valves,
P 2lL: bryozoa adhering to oxterior surfacc.
Left valves: P 20 {Pl. III, fig. 7), P 22 (Pl. III, fig. 11,
12), P 25, P 28, P 29, |

Deseription
Exterior

Shell tumid, Large speeimens sub-ovate with the shell grad=
ually expanding from the umbo to the vcntfal margin (PL. ITI, fig.
9, 12); small spccimens more circular (Pl, III, fig. 1-6). Shell
of all specimcnsg ﬁhick. Beak promincent and incurved; in iarg01
specimens situated aboéc the antcrior cnd of the hinge plate (Pl.
IIT, fig. 8, 11, 13) but in smallor specimens situated slightly
behind tﬁe anterior end (PL. III, fige 2, 3)s Umbo broadly roundcd.
Hingc linc straipght or gently curved; in somc spccimens curving sligﬁt-
ly over the anterior tecth (PL. III, fige. 8). Cardinal arca gently
arched; no lunulc or cscutchcon prcscnt.' Ligamental arca oxtornally
situated behind the beak; somctimcs having faint longitudinal

striations (Pl, IIT, fige 8, 13). Posterior and ventral margins
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broadly rounded. Anterior region of small specimcns broadly roundcd
or projecting forward beyond the hinge line (Pl. III, fig, 2, 3);
curvature and prominence of this arca decreasing with sizc of the
specimens,  Tmmediately bencath the beak of large speeimens anterior
margin forming a depression into which the hingc plate projects as

a small anterior ear (Pl, III, fig, 10), Ornamcntation Limited to

strong concentric growbth lincs,

Measurements”
Hypotypes Longth of hinge line Length of diagonal
. in mm ‘ in m :
P 17 : -8 13
P 19 ‘ 11 20
P 20 ' 17 28
P21 19 30
P 22 19 30
P 23 247 37
P2k 19 29
P 25 16 28
P 26 21 31
P 28 22 35
P 29 17 29
P 30 18 28
P 3l 13 22
P 32 107 17
P 33 17 27
P 34 ' 22 ) - 32
P 38 15 25
Intcrior

Hinge plate yokc-shaped, narrow in thc centre and expanded
at cach ondj dorsal margin straight olong the hinge line and ventral
margin arched, Anterior tceth two to four in number, clongate, slightly
curved and often striated (Pl, IIT, fig. 7, 8, 13); situatcd abovo

the éntefior muscle scar, at thc anterior ond of the hinge platc,




24

Two or thrce posterior tocth situsted oblique to the hinpe line at
the postcerior cnd of the hinge plate; clongate, straight or very
slightly curved but scldom striated. Anterior adductor impression
circular and strong; in lorge spccimens embedded in the hingé plate
(P1., III, fig. 7, 8, 11, 13) but in smaller specimeons partially or
wholly on the floor of thc valve (PL. ITI, fig. 2, 3, 5). Posterior
adductor imprcssion faint or absent; circular to clliptical and
situated on thc floorvéf'the valve beneath the posterior end of

the tecth,. Pallial line not scone

Discussion

This specics is highly variable, Figurc 6 showing a lincar
rclation between the lcngth of the hinge line and the diagonal
surgosts a lifc asscﬁblagc with meturce and immaturce individuals,
Young spccimens arc éircular with submarginal bcaks and maturc
specimens arc ovabte with marginal beaks., This suggests that the
umbonal and lower posterior regions grow morc quickly than other
arcas of the shell. Circular, immaturc spcciﬁcﬁs with submarginal
bcaks and musclc scars partially or wholly on thc floor of the shcll
rcsoemble the genus Cyrtodonta. Howcver, the anterior surfacc of a
young Cyrtodonta slopcs at a constant anglc from the umbonal ridge
to the margin of the shells The inncr anterior surface near the
margin of a young Vanuxcmia turns out slightly and as size in-
croascs the hingc platc appears teo expand into this arca and ine

corporate ‘the anterior adductor impression,

Scveral specimens have cnerusting bryozoa attached to the

outcr surfacc of the shcll (Pl. III, fip. 14). Bryozoan stoms grow
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from the cnerusting forms, Scveral speeimens have branching tubcs,

possibly worm tubcs attached to the inncr surfacc of the shell.,

Discussion of Specics of Vanuxemiz Previously iccorded from

the Ottawa Arean

V. inconstans Billings: (Billinps, 1858, p. L38). Genotypc.
Syntypcs from Leray-Rockland beds at Fourth Chutce,
Bonnechcere River.’ Spceimens incomplcete chowing poorly
preserved hinge platc but no interior, Haturc specimens

from Bracside appcar similar to V, inconstans.

V. phascola Wilson: (Wilson, 1956, p. u8)f Holotype and paratypo
silicificd spceimens from Leray-Rockland beds at Paquette
Rapids in the Cttawa fiver, Paratype too poorly prescrved
for generic identification, Holotypc mcdium size with beak
gituated bchind the anterior margin, similar to juvenilc
forme of Vanuxemia from Bracside. Until further study this

namc should be retaincd as a separate specics.

Several spceics of Vamwmemia from tho Ottawa arca have becn
bascd on stoinkerns or spccimens showing only poorly prcscrvcd extern-
al surfaces. Bocausc comparison with other shclls is difficult.
stoinkerns arc poor material on which to basc new spceics. However,
speeific comparison with othor steinkcrns may be possiblc on size,
shapc and horizon wherc found . Sevcral goncra appcar similar
oxternally, so positive goncric identification cannot bc made solcly

on thc basis of cxtcrnal fcaturosr
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The following spcei.cs based on steinkerns arc rccorded from
the Ottawa arca: V. canadensis Wilson, V. parvula Whitcavcs,
V. skeadensis Wilson, V. suborceta Ulrich scnsu Wilson, Spceioes
based on spccimens showing only poorly preserved axtornal surfaces
arc: V. ampla (Ulrich) scnsu Wilson, V. rotundata (Hall) scnsu
Wilson, V. tutrix Wilson, Matcrial is too poor %o permit comparis-
on with speeics of Hall and Ulrich and the following bccurronces
from the Ottawa rcgion are questionable: 2; rotundata (Hall), Cyrtodonta

ampla Ulrich, V, subcrceta Ulrich,

Whitclla ottawana n. sp,

Plate IV, figures 3-6

Matcerial
Onc specimen, Holotypc P 36, Both valves, separated; cardinal
arca and umbonal region of thc right valve and lower anterior rcgion

of the left valve missing,

Diagnosis 4

Whitclla obliquely subquadratce and tumid; with a thin;Shell,
antcriorly situated beak, wide cscutcheon, stecply sloping surface
from thc uﬁbonal ridge to the anterior margin, pronounced anterior

sinus, small antcrior toccth, no posterior tceth.

Description
Exterior
Shcll obliquely subquadratc and tumide. Anteorior margin

forming a 60° anglc with the hinge linej postcrior margin forming a
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125° angle with the hinge linc. Shcll of each valve thin. Hingo
line straight; cardinal arca with a wide escutchcon but no lunule,
Beak incurved, small but promincnt; situeted very close to the
anterior cnd of the hinge linec. Umbo tumid; umbonal ridge broadly
roundcd, cxtcnding toward the ventral margin of the shell, Surface
of the shell sloping steeply from the umbonal ridge to the anterior
margin and sloping gently to the posterior margin, Ventral margin
broadly rounded; antcrior and postcrior nmargins almost parallel

and ncarly straight, although antcrior margin with a pronounced sinus
a little sbove midway betwocen the dorsal and ventral margins of the
shell, Growth lincs strong, concentric about the umbos mecting in
front of thec beak, closcly spaced posteriorly and morc widely sep~ |

arated along the diagonal,

Measuremcnts: :
length of hinge linc - 2L mm
length of diaponal - L3 mm
greatest Length parallcl to hinge line -~ 30 mm
antcrior anglec - 60° |

posterior angle - 125°

Interior

Hingec platc vcry narrow cxccﬁt for a slight cxpanded arca
in front of the beak, Two veory small anterior tecth in cach valve
gituated on the coxpanded rcegion of the hinge platc. Internal sur-
face with a faint ridge at the posterior cnd of the hinge linc;

ridge adjacent to a slight intcrnal depression in the posterior upper
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corncr of the shell; oblique to the hinge linc and meeting it about
two-thirds the distance from the antorior margin, Antcrior adductor
scar distinet and circular; situated in front of the tecth on the
floor of the valve. Imncr cdge of the sear partially outlined by a
slight ridge axtending from benecath the hinge plate, Poétcrior a0
ductor scar faint; situatcd on the floor of the valve at the
postcrior end of the hinge line, Pallial line visible beneath the

anterior adductor scar of the right valve,

Discussion

This spceinen with its thin shell, escutchecon, small
antorior tecth and no posterior tecth appears to belong to the
genus Whitclla, As in Whitella an internal and extornal ligament
is préscnt; thc intcrnal part occurring along tho posterior third of
the hinge line, occupying thce small intcrnal depression 2nd support-
ed by thc adjecent ridgee The prosent species comparcd with
prcviously described specics of Vhitelle has the beak eloscr to
thc anterior end. The cxtornal shape is similer to Cyrtodohta
but has a stecper sioping an’c.orior surfacec and a morc pronounced

sinus in the antcerior meargin,

Clionychia naba n. sp.
Platec V, figurcs 1=}

Material
Onc incomplcte left valve, Holotype P 37; fragments of the beak

rogion of 6 othcr specimenss
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Diagnosis

Clionychia obliquely subquadrangular and tumid, Longer with

respect to hcight and larger than other recorded specics,

Deseription of Holotype

Exterior

Shell obliquely subquadrangular and tumid, Postorior margin
broadly rounded; ventral margin not prescrved; antcrior margin broad-
1y rounded with a distinet indentation immediatcly beneath the beak
(Pl. v, fig, 3). Shcll thin, Hinge linc straight. Beak prominent;
alirned with the hinge linc at the anterior cnd of the shell,
Umbo broadly rounded. Umbonal ridge wide but poorly dcfined; ex-
tending obliquely toward the posterior ventral cxﬁremity,. Surface
of thc shell sloping steeply from the umbonal ridpc to the antefior
marging morc stceply sloping‘near the hinge line than ncar the
ventral margin, Growth lincs present ncar fhe margin of thc shcll;
constrigted-bcncath'thc beak (Pl, V, fig. L) and morc scparated

ventrally.,

Measurements:
length of diagonal = 57 mm
greatest length porallcl to the hinge line - about 50 mm

greatest hoight - about 35 mm

Interior
Hinge platc edentulous at thc anterior end, missing 2t the
posterior e¢nd; 3 mm wide at a point 35 mm bchind the beak, becim~

ing narrowcr toward the antorior end and disappearing at the beak
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(Pl. v, fig, 3). Arca behind the beak hollowed into an clongate
depression (Pl. V, fig, 1, 3) with growth lincs projecting forward
in the depression and curving back slightly beneath the beak (Pl. V,

fig. 3). TFloor of thc valve very poorly prescrved.

Discussion

Good specimens of Clionychia are rarc because the shell is
very thin and scldom preserved, Much of the former work: Hall (1861),
Whitficld (1895), Ulrich (169L), Wilson (1956) was therefore based
on steinkerns. The present specimen, is longer with rospeet to

hecight and larger than any proviously rccorded,

Discussion of Spocieé of Clionxchia Previously Recorded from
| the Ottawa Area

C.? ottawacnsis Whitcaves, Ce? gibbosa Whitcaves, E,‘subundata
Ulrich sensu Wilson arc smallér than the specics from Braosiae.
C. subundata Ulrich sensu Wilson, from Paquettc Rapids,lis a
silicified specimen with the enfirc margin including the hinge line
missing, Synonomy with Ulrich's spceies is questionable for the
outline of the Ottawa sﬁccimcn is not as oblique .as that of the
holotype. C. undata (Emmons) sensu Wilson is a poorly preserved
steinkern of the anterior region of a specimen from Leray bcds,
Glouccstor Township; As it is larger than thc holotypc therefore,
synonomy with Fmmons' spccics is guestionable. This specimen is
about the same sizec as the Bracside specimen and from about the same
horizon, and is possibly a steinkcrn of that specics, Wilson

(1956, P1, VIII, fig, 1) also fipured a similor, poorly prcserved
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steinkern from Leray beds at Val Tctrcau as Ambonychia amygdalina

Hall .
Modiolopsis ? sp,
Plate V, figurcs 5, 6
Matcrial

Two incomplcte specimens; one right valve, one left valve.

Hypotypes: P 38 (PL. V, fig. 5, 6) left valve; P 39 right valve.

Description -

Exterior

Shell slightly tumid; outlinc subovatc with posterior cnd
larger than the antcrior end._ Beak small, ircurved; ncar thec anterior
cnd of‘the hinge linc, Umbo small, Umbonal ridge missing on the
left valveo; on the right valve broadly rounded and cxtending oblique- .
ly toward the ventral posterior cxtremity of the shell, Hinge line
straighf behind the beak, but curving over the anterior lateral
teeth immediately in front of the beak, ILigamental arca narrow and
external; occupying the cardinal arca bchind thc beak, Anterior
angle sharply rounded; ventral anterior cdge straight, forming 33°
angle with the hinge line., Posterior margin broadly rounded.

Ornamentation limited to faint concentric growth lincs,

Measurements:

Specimen longth of length of hinge anterior anglc
diagonal in mm . line in mn in~desrcer

P 38 38 23 33

P 39 29 ? 32
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Interior

H:nge plate thin with onc indistinet tooth and sozket ime
mediately in front of the beak, Left valve with two well defined
posterior lateral tecth at the postcrior end of the hinge plate;
tooth most dorsal in position appcaring as an oxtension of the hinge
plate and the ventral tooth extending from under the hinge plate,
Posterior rcgion of hinge plate of right valve partially missing
but presence of postorior lateral tecth suggested, Anterior muscle
scar not preserved in the left valve. In the right valve circular
in shape although indistinet; situated near the anterior margin on
the floor of the valve, bencath the éntorior lateral teeth,

Posterior adductor scar not scen,

Discussion.

 These specimens most closely resemble the génus Modiolopsis
Hall (emend, Ulrich, 192L) but differ in the possession of postcrior
‘iateral teeth. Ulrich (192, p. 187) deseribed the genus as having
only "a single undefined subrostral tooth and socket in each valve",

Orthodesma, Modiodesma and Whitcavesia are similar in appearance

but cdentulous, Orthodesma also differs in having the dorsal and
ventral sides of thc valvc necarly parallcl, Modiodesma in having a
1igamcnt that is internél and external, Whiteavesia in having a
large umbone,

Present specimens may represent a new genus but material is
insufficient and prcscrvation too poor for the definition of

such,
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Ctenodonta nasuta (Hall) (sensu Salter)

Plate IV, figurecs 1, 2

1847 Tollinomya nasuta HAIL, p. 152, Pl, XXXIV, fig, 3a~c.
1856 Tcllinomya nasuta HAIL, p. 392, fig, 1-3,

1859 Ctenodonta nasuta (Hall), SALTIR, P, 35, Pl, 8, fig. 1, 2

3 -0

1863 Ctenodonta nasuta (Hall), BILLINGS, p. 176, fig, 166,

189L Ctenodonta nasuta (Hall), ULRICH P. 584, Pl, XLII, fig. 30,

1956 Ctenodonta nasuta (Hall), WILSON, p. 26, P, II, fig, 19, 20,

Material

Four moderately preserved specimens; 3 left valves, onc right valve.

Hypotype P 1,03 left valve, somc of lateral region missing.

Diagnosis
Large Ctenodonta with an elonpate shell, narrow postcrior,
subcentral beak, slightly arcuate hinge line, continuous scries of

teeth along the hinge plate.

Description

See Wilson (1956, p. 26). Wilson hore deseribes the tecth
as "straight and vcrtical at the outer ends, but becoming oblique
toward the boék with tops dirccted outward". Teeth of present
speeimens are convexly curved outward necar the outer cnds, straight
and oblique with tops dircected outward near the beak, straight and
vertical Bencath the beak, Hypotypc P LO has a strongly impressed
elongate scar in the underside of the hingc plate boyond the outer

posterior tecth, Strong impressions arc present in front of the
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anterior tecth but preservation makes the shapc indeterminable,

Discussion

Hall (1847, p. 153) based the genus Tellinomya on internal
and cxternal casts of I. nesuta from the Trenton of Middleville M.Y.
In 1851 Salter proposed the namc Ctenodonta for spceimens having a
hingo linc with a "double serics of bent teceth, connected by smaller
ones bencath the beak" (sec Salter, 1859, p. 3L). Saltor rejected
the name Tellinomya as a synorym of thhodoqﬁg since Hall's spceimens
show no characteristics of the hinge and tecth, However, he accepted
Hall's spocific name nasuta, naming spceimens from Paquette Rapids
C. nasuta (Hall), Ulrich (189L, p. 518) considercd Tellinomya and
Ctenodonta to Be congeneric., e rejceted the preoccupied name
Tellinomya in favour of Ctenodonta and defined the genotype as

Ctenodonta nasuta (Hall), Hc also deseribed (Ulrich, 189k, p. 585)

C. nasuta var, robusta from Paqueltc Rapids., Robusta compared with

nasuta has "the anterior end higher and larger and the posterior ond

shorter, so that‘thc beaks, instcad of boing in front of the midlength
are just bcﬁind that point, the muscular‘impressions are deeper and
the hinge plate is on thc whoike narrower and much less constricted
in tho middle" (Ulrich, 1894, p. 585).

The prescnt specimens are similar to C. ggggﬁg,(Hall) gsensu Salter
from Pequette Rapids (Salter, 1859, p. 35)., Examination of Ulrich's
holotype in the United Statcs National ifuscum would determine if

Salter's specimens belong to 0, nasuta robusta and if conspecific

with Ulrich's specimen, the neme C. robusta should be adopted.
Otherwisec, a ncw name must be introduced and nasuta rejected, on the

basis that nasuta rcfers to a cast showing no internal structurcss
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Tancrediopsis contracta (Salter) =

(Form "AM of McAlester)

Plate IV, figurcs 7, 8

1856 Tellinomya cuncata HALL, p. 392, Tig. 6, 7,

1859 Ctenodonta contracta SALTER, p. 37, PL. 8, fige Ly 5.

1863 Ctenodonta contracta Salter, BILLINGS, p. 175, fig. 160a, b,

1956 Ctenodonta contracta Saltcr, WILSON, p. 23, P1, I, fig, 7-9.

1963 Tancrcdiopsis cuncata (Hall) McALESTER, p. 5, fig. 1-80,

Material
1 spceimens in various states of prescrvation; 2 specimons with both
valves attached, L right valves, & left valves 2

indeterminable valves, Hypotype P hl: right valve; well pfeServéd.‘

Diaggosis

Tancrediopsis with a constrieted posterior, central umbone

strong adductor inpressions, and chovfon—shaped taxodont dentition
having approximetcly cqual numbers of tecth on both sides of the

umbone,

Descrigtion
Sce McAlester (1963, p. 5, 10)."

Measurcmenis: Hypotype P Ll: length - 12 mm

hcight at beak = 8 mm

Discussion

This specics is usually described under the gencric name

Ctenodonta Saltcr for which C. naguta (Hall), a large species is tho
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genotype.  Beushausen (1895) proposcd for smaller specics thc sub-

generic nare Tancrediopsis and Cossman (1897, p. 94) chose C. contracta

Salter as the genotype (see lcAlestor, 1963, p. L). McAlester also

considercd two gencra to be represented and uses the namc Tancrediopsis

ag proposcd byBeushausone

Hall (1856, p., 392) figured the specics Tollinomya cunecata

from Paquctte Rapids, Salter (1859, pe 37) doscribed Ctenodonta
contracta a probable synonym for T, cuncata, also from Paquctte
Rapids. Duc to priocrity MbAloéter (1963) re-efccted cuncata, a
nane unuscd for morc than %0 years exccpt by Basgsler (1915, p. 302),
Because the type of cuncata has becn lost, synonomy with contracta
is subjective; availability of the typc Q; gggﬁzgg&g'Saltef and
goneral usage of the name indicates that C. contracta Salter should

be the name for the specics,

Tancrediopsis "abrupta" (Billings)

(Form "B" of McAlester)

Plate IV, figurecs 9, 10

1862 Ctenodonta abrupta BILLINGS, P, L6, fig, LBa, b, co

1863 Ctenodonta abrupta BILLINGS, p. 175, fige 1l6la, b.

1956 Ctenodonta abrupta Billings, WILSON, p. 21, Pl, IT, fig. 3-6.

1963 Tancrcdiopsis "abrupta" (Billings), MeALUSTER, p. 12, fig, 3,

e

Mateorial
9 specimens in various states of preservation; 3 specimens with both
valves articulated, 2 right valves, li lcft valves.

Hypotype P Li2; right valve, good preservation,
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Diagnosis

Tancrediopsis similer to T. contracta (Salter) (Form "pA" of

MeAlcster) but with the umbo closc o the posterior margin and with
the postcrior surface morc 8beeply sloping from the umbo to the
posterior margin of the shell, Intcrnal differences arec small,

(MeAlester, 1963, p, 10),

Desceription
Sec MeAlestor (1963, p. 5, 10),

Heasurements: Hypotype P L2: length - 12 mm

height 2t beak - 9 mm

Discussion
MeAlester (1963, p. 12) assigned this species provisionally

to Tancrcdiopsis abrupta (Billings). Thc exteriors are similar but

as neither the holotype nor paratypes of‘abruota show internal

structures, synonory cannot be definitely detcrmined,
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GASTRROPODA

Lophospira milleri (14l1ler)

Plate VI, figurcs 1-6

1847 Murchisonia bicineta HALL, p. 177, P1, 38, fig, Sa-f.

1697 Lophospira bicincta (Hall), ULRICH and SCOFIFLD, p. 96l,
Pl. 72, fig. 1-5,

1941 Lophospira rilleri (Miller), KWIGHT, p. 179, PL. 39, fig. La,b.

1951 Lophospira milleri (Ifiller), WILSON, p. 36, Pl, V, fig. Lo

Lophospira saffordi (Ulrich / Scoficld), WILSON, p., 38, Pl, V,
fige 5.

lMaterial

74 spccinens, usually brokcﬁ, variovs states of prcservation; L2
large shells (diamoter greator than lO'mm), 32 small shells
(diametor lese than 10 mm. )

Hypotypes: G 1 - G 10,

Gl- g6 (PL., VI, fig, 1-6).

Description

Spirc modcratcly high; having 5 or 6 tricarinatc whorls
coilod about a narrow umbilicus, Ifiddle carina stronpcst, forming
periphery of the shell., Upper and lowcr carinae situated about
cqual distances from the middle carinaj uppcr carina about one
third the distance between the upper suturc and whorl peripherys;
separated from the preecccding whorl by a flat, slightly concave
or slightly convex arca. Upper and lower carina scparated from

the middle carina by concave arcas, morc strongly concavo above tho
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pcriphery than below. Uppcr carina sharply differentioted (PL. v,
fig. 1, 2, L) brondly rounded (Pl. VI, fig, 3, 5) or‘barcly visible;
lower carina obscurc or slipghtly raised (PL. VI, fig. 1,.2, L);

both usually more sharply definid on the carly whorls, Periphcral
carina rounded (Pl, VI, figs L, 5, 6) or trilincatc (PL., VI, fig.

2, 3); if trilineatc having weak clevatcd lines margining a stronger
central ridgo. Base broadly rounded into thc narrow umbilicus.

Each whorl ovdrlapping lower cariﬁa of the prcceeding whorl, Growth
lincs faint or obscure; extending gently back from the upper suture
and swinging sﬁrongly back from beclow the uppcr carina to the
periphory; swinging strohgly forward bencath the periphecry and
passing vertically into the umbilicus. Broad notch at the poriph-
ory (PL, VI, fig. 1). Lip slightly thickencd with inner lip ro-
flexcd about the umbilicus (Pl, VI, fig. 1).

ticagurcments

Hypotypcs Heipht of Width of body Apical anglc in
spire in mm whorl in mm degrecs

G1l 22+ 23 65

G2 18 18 : 70

G 3 19 19+ 65

Gih 20+ 22 70

G5 26+ 25 65

G 7 2l 22 65

Discussion

-Promincnec of carinac ie highly variablc within thc specics.
Peripheral carinac arc rounded or trilincate wherc degrec of round-
ness may be a peculiarity of the specimen or of prcsorvation,

Specimens with trilincatc pcriphcral carinac have cither sharply
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defincd or obscure upper and lower carinac indicating that this
variation is a pceuliarity of the specimen not a peculiarity of

prescrvation,

Lophospira serrulata (Salter)

Platc VI, figurcs 7-11

1859 Murchisonia scrrulota SALTER, p. 20, Fl, L, figs 1

1897 prhospira serrulata (Saltcr), ULRICH and SCOFIILD, p. 968,
Pl. 72, fig. 51-55, Pl. 73, fig, 57,

1951 Lophospira serrulata (Saltcr), WILSON, p. 38, P1. V, fig. 8, 9.

Matorial
17 specimens, usually well preserved.
Bypotypes: G 11 - G 2L

G 1l - G 13 (PL. VI, fig. 7-11)

Description

Spire modecratcly highj having 5 or 6 whorls coiled about a
narrow umbilicus with the last whorl having a tcndency tq uncoil
(Fl, VI, fig., 7); each whorl with L carinac. :Upper carina promin-
¢nt; slightly lcass than half the distance from the preceeding
suture to_fhb sccond carina and scparated from the upper suture by
a slightly‘concavo arca, Sccond carina sﬂrongest, forming peri-
phery of the whorl and scparated from the upper carina by a strongly
concave arca; rouhdod, or trilincate with two wezk clcvated lincs
margining a stronger contral one (Pl. VI, fig. §, 10, 11) whoro
the central line, cspeeially on the carly whorls often with a ser-

rated edge (Pl. VI, fig, 10, 11l). Third carina prominent; about
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the same distance from the periphcry as the upper carina and scp-
arated from the periphery by a strongly concavc arca. Tourth
carina weoakest; oneircling the umbilicus and visiblc only or: the
body whorl (Pl, VI, fig. 8, 9); scparated from tho third carina

by a slirhtly concave arca. Growth lines prominent; extending
gently back from the upper suturc and swinging morc sharply back
bclow the upper carina to the periphery; swinging sharply forward
to the third carina and from there xteonding sharply back, crossing
the fourth carina and passing vertically into the umbilicus. Long
slit rcsulting at tho periphery. Inncr lip preatly thickcned but

outcr lip not as thiék.

Measurcmcnfs:

Specimen Height of ¥Width of body Apical angle
number spire in mm whorl in mm in deprcces

G 11 o0+ 2l, 75

Gl 20+ 26 68

G 15 18+ 2h 70

G 17 Lyt 19 70

Discussion of Speeics of Lophospira

Previously Recorded from the Ottawa Arca

Lophospira helictcres (Salter): (See Saltcr 1859, p. 21 and Wilson

1951, p, 3L). Cotypes erc fincly silicificd specimens
from Leray-Rockland beds at Paquette Rapids in the Ottawa
River, The speeics is distinguished by its large size,
tendency to unecoil and four obtusc carinac. The first
carina, cxposed on the top of the uncoiled whorl is other-

wisec ohscured by the preceding whorl,
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L. serrulata (Salter): (Sec Salter 1859, p. 29 and Wilson 1951,
Pe 38). Paratypcs are fincly silicificd specimens from
Leray-Rocklond beds at Paquette Rapids in the Ottawa
Rivcr? The specics is distinguished by four sharply de-
fined keels with sorrated edges.  The fourth kecl encircles
the uwmbilicus,

L. milleri (i1lcr): Sce Wilson (1951, p. 36). Hypotype coarscly
silicified spceimen from Leray-Rockland b eds ot Paguctte
Rapids in the Ottawa River, Growth lincs arc not sccn.
The upper carina is not as distinct as on the holotypc.
but Braeside spceimens show thot promincﬁco of -ecarinac
varics grcatly within the speeies. |

L. saffordi Ulrich and Scoficld: (Scc Wilson 1951, p. 38).
Bypotypc coarscly silicified specimen from Leray-Rocklend
beds at Paquotte Rapicds in the Ottawa River. Wilson
stated that compared with L. milleri this specimen is
smallcr, has backward dirccted prowth lincs at the
periphery, morc rapidly cnlerging whorls and less promin-
ont upper and lower carinac. Howcver, the diffcrcnce in
size is not great; no pgrowth linec arc present on the speei-
men; thce apical anglé is within thc range for L. g}}}ggi;
prominecnce of carinac varics greatly within thc species
as seecn from the Braeside spceimens. Although Ulrich and
Scoficld have no illustration of L. saffordi thoy statc
that "the peripheral band (is) unusually prominent, uppcr

and lowcr kecls (are) both distinct!, (1697, p. 962).
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Becagso tho w;per and lower kcels of the present specimen
are indistinet and becauso L. saffordi is an upper Trenton
form, synonomy with Ulrich and Scoficld's specice is
questionables This speeimen appcars to bclong to the
species Lo milleri (Miller).

L. peranpulata (1lall); (Scc Wilson 1951, p. 37). Hypotype coarscly -
silicificd specimen from Leray-Rockland beds at Paquette
Rapids in the Ottawa Hiver, This specimen compared with
L. millcri is smaller with a much fainter upper carina,
Ulrich and Scoficld record L. pcrangulata from Paquette
fapids and the specimen Tits thpir dcscfiption and drawe-
ings (1897, p.v972, pl. 73, fig, 1-~7). However, comparison
with Hallts description and drawing is difficult (1817, |
p. b1, PL. 10, rig. k).

L. medialis Ulrich and Scoficld: (Sece Wilson 1951, p. 35).

| Hypotypo coarscly silicificd spceimen, from Leray-Rockland
bcds'at Paquetto Rapids in the Ottawa River. Wilson
gtatcd that this spceimen compared with E.‘Eerangulata
has more compact form, fewer whorls and less pronouhccd
angulation where the wopcer carina is absont and the lower
carina indistinet, Howcver, the form of thc two specimens
is cssentially the same, the number of whorls is the same
and both havc promincnt lowcr carina. Ulrich and Scoficld
(1897, p. 973) stotc thet the lower carina of L. mcdialis
is "generally quite indistinet", Becausc the lower carina

of the present form is prominent, synonomy with L. mecdialis
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is questionable, This specimen appcars the samc as —_—

L. pcrangulata sensu Ulrich and Scoficela,

L. ventricosa (Hall): (Sce Wilson 1951, p. 39). TFipured specimens
(onc spoeimen silicificd and the other a stcinkern) from
Leray-Rockland beds at Paquettc llapids in the Oftawa River,
Comparison with Hall's dcseription and drawings is diffi-
cult but this specimcn according to Wilson was identificd
by Billings and Wilson accopts tho identification of ‘
Billings" who no doubt was familior with Hall's species®
(Wilson, 1951, p.39). Shc said that this specics can be
readily distinguished by its ventricosc whorls. The
silicified specimen compared with the hypotype of L,
Eill&ii is larger with a more roundod,pcriphcral carina,

and‘slightly fainter upper and lower carinac .

L. peracuta Uirich and Scoficld: (Sce Wilson 1951, p. 34). Figured
specimen from‘Lcray~Rock1ané beds at faquette Rapids in the
Ottawa lliver. The spoeics L. poracuta Ulrich and.Scoficld is
dietingnished by its sharply angular periphcry and lapk of
upper and lower carinae ( Ulrich and Scofield, 1697,‘p,'976).
Tho present specimen howcvcr, has a distinct lower carina
and very faint upper carina and appcars the same as g.

ventricosa (Hall) scnsu Wilson,

L. procris (Billings): (Scc Billings 1862, p. 3L and Wilson 1951,
Pe 37)s Holotypc from Leray-Rockland bods at Paquetic

Rapids in the Ottawa River. Billings originally described

/
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i
this specimon under the genus turchisonia; Ulrich and

Scoficld referred the specimen to the genus Hormotoma;
Wilson assigncd it to the genus Lophospira, The genus
Hormotoma Salter 1859 hos a midwhorl périphcfy with slit
and solcnizone}whereas the growth lines of this spceimen
Pass almost vertically from suture to umbilicus indicating
no slit or sclcnizonc. This spccimen compared with the
genus Lophospira Whitficld, is too high with rcspecct to

.
the width, has whorls which arc morc roundcd, vertical
growth lines and no poripheral carina, A new gonus may

be represcnted,

Summary
L. helictéros‘(Saltcr): well defincd specics

. scrrulata (Salter): woll defined specics

e

L. milleri (Filler) and L. saffordi Ulrich and Scoficld scnsu

Wilson belong to the same specics L. g}}lg;}_(Miller).

L. pcrangulata Ulrich and.Scéficld and L, medialis Ulrich and
Scoficld sensu Wilson belong o the samc speeics L. pcranpgulata -
Ulrich and Scoficld,

L, ventricosa (Hall) sensu Wilson and L. pcracuta Ulrich and
Scoficld sensu Wilsoﬁ belong to the same spocicss

Morc matcrial from Pagquettc Rapids may indicate gradations among
L. milleri (Biller), L. perangulata Ulrich and Scoficld and L.
vontricosa (Hall) scnsu Wilson and supgest amalgemation of the
spccics.

L. proecris (Billings) does not bolong to the genus Lophospira.
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Comparison with specics as deseribed and illustrated by
Ulrich and Scoficld is difficult as numerous specics have many

similarities, One spceimen might appear to fit the rcquircments

of soveral specics,

Irochoncma wilsonac n, sp.

Plate VI, figurcs 12-15

Matcrial

el

11 spcecimens, various states of preservation,
Holotype: G 25; (Pl. VI, fig., 1o-1i); rclatively small specimen,
outer lip rcgion missing,
Paratypes G 26: (Pl. VI, fig. 15); mcdium sized specimen.ﬁﬂ
G 27: Relativcly‘largc specimen,

Paratypes G 26 #nd G 27 have complete inncr and outer lips,
Diagnosis
Trochonema similar to T. umbilicatum var, canadensis Ulrich

and Scoficld but with (1) lower spire (2) more rounded carinac (3)

smaller umbilicus (L) coarser, morc distinet growth lincs.

Description of Holotypc

Holotype with a short spire, broad basc and four or five
whorls coiled sbout an opcn wmbilicus; each whorl with five carinac.
Top carina situated about onc-third the distance from the prececding
whorl to thc second carina and scparatcd from each by a slightly
concave arca., Sccond carina situcted a little above midewhord,
vory sliphtly in from the periphcry. Third carina situated on the

periphery, slipghtly below mid-whorl; scparated from the sccond
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carina by a wide, gently concave peripheral band., Sceond and third
carinac more promincnt than the first. Fourth carina weaker than
the preceedingg bordering the umbilicus and separated from the third
carina by a gontly gloping, flat 6r slightiy convexj arca, TFifth
carina ncarly obscure; situated well within the steoply sloping
umbilicus, Xach whorl partially overlapping periphcral band of

the prececding whorl, Growth lincs strongly oblique back from the
upper suturce to the sccond carina, gently concave forward on the
periphcral band, strongly obliquc back between the third and fourth
carinac and stecply sloping into the umbilicus. Inncr lip ﬁhick;
ened and slightly reflexed about the umbilicus, Outcf lip missing,

Ornamentation limited to fairly coarsc growth lincs on tho'body whorl,

D¢ seription of Paratypes

Paratypes G 26 and G 27 arc¢ similar to tho Holotypc cxcept
for the prescnec of o broad shallow sinus on the periphcral band of

the outer lip.

Measurcments:
Specimen length of diamcter height of spire apical angle

‘ in mm in mm, in depgrees
Holotype g 25 23 . 13 - ' ‘115 :
Paratypes G 26 27 1 110

.G 27 30 - 15 112

Raphistomina fissurata n, sp,
Plate VII, figurcs 7-10

Matcrial

li spceimens; one well preserved.
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Holotype G 28: wcll prescrved bub with outer lip rcgion missing,

Diagnosis

Raphistomina similar to R+ lapicida but with (1) short
pcripheral sclenizonce and slit ncar the aperture (2) lest whorl
desconding further below the poriphcry of the prececding whorl
(3) smaller umbilicus with the 1ip slightly roficxcd about the

urmbilicus (L) stronger growth lincs (5) slightly greator sizo.

Deseription of Holotype

Holotypg with five whorls coilcd about an open umbilicus,
a gently convex spire, more strongly convex basec, ond anguiar
pcriphery,  Above the periphery: inncr twﬁ-thirds of the whorl
gently convex and outer third moderately concave. Boloﬁ the
pcriphery: outer surface slightly concave and inner surfacc
strongly convex with the basc sharply rounded into the umbilicus,
Above tho periphery: growth lines sharply oblique baékward from the
upper sutﬁro; appcaring gently convex forward on the inner part of
the whorl and pontly concave forward on the oﬁtcr port of the whorl.,
Growth lines ncar thc aperturc arching sharply béck, forming a
sclenizone and short slit at thc periphery, althouph older rcgions
of the pcriphery roundpd with no sclenizonc. Below the periphery:
growth lines radial, appearing slightly concave forward noaf the
periphery ond gently convex forward ncar the umbilicus. Lip thick-
ened and slipghtly reflexcd about the umbilicus. Suture sharply
incised boneath the prececding whorly forming a smoothly sloping

spirec with little intcrruption at the sutures cxccpt at the last
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whorl which desconds a 1ittlc bencath poriphery of the precceding

whorl, Ornamentation limited to growth lincs, appearing coarscr

below periphery than above, Sharp break in tho shell toerminating
growth lincs in the last whorl; subsequent shell matorial growing
from undcr the prccccding shell with growth lincs reappcaring be-

yond broken cdge.

Mcasurcments: length of diameter - 33 mm
hcight - 17 mm

gpiral angle - 145°

Discussion

The prcsent specimen of Raphistomina has a promincnt

sclenizone and slit'noar the aperturc, although Ulrich and
Scoficld when crecting the gonus (1897, p. 942) claimed that no
slit was prcsont. The rounded periphcry on older ropions of the
sholl sugpests that sclenizonc and slit were cither not devcloped
on earlicr whorls, or if originally presont were obliterated with
agc. Liospira, a genus with solenizonc and slit, is closely re-

lated to the genus Raphistomina although compared with Raphistomina,

Liospira has a ncarly flat whorl profile with scarccly distinguiéhy
ablc suturcs, and dolicatc surface markings including growthvlincs
and revolving striac (Ulrich and Sqofiold, 1897, p. 953).

Thc sharp break in the la st whorl appears to bc an injury
subsequéntly hbaled by growth from undcr the broken edge., Separ-
ation betwcen the body whorl and previous whorl may be cmphasized by

dircction of this ncw growth,
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Clathrospira subconica (Hall) t‘“»uqnﬂ

Plate VII, figurcs 11, 12

1847 Plcurotomeria subconica HALL, p. 17h, 30k, PL, XXXVII,
figs Ba-c.

1863 Pleurotomaria subconica Hall, BILLINGS, p, 180, fig. 17h.

1897 Clathrospira subconica (Hall), ULLICH AND SCOFIELD, p. 1006,

Ple IJXD{, fiE. ).L?"SO, Pla LXX’ fi[’;. S’ 6b

18L1 Clathrospira subconica (Hall), KNIZHT, p. 78, Pl. 3k,

fig. ha, b,

1951 Clathrospira subconica (Hall), WILSON, p. 57, Fl. VII, figs 3.

Material

18 spcciﬁcns; various sizos.and statces of precscrvation,

Hypotypcs: G 29-G 3k
G 29 PL. VII, fig. 11, 12, G 31, G 33, G 3L: large
spceimens with dclicate ornamcntation.
G 30, G 32; mcdium sized spceimens lacking ornamcntation,
G 29 and G 32 cach have a sharp mended break in thé

sholl of the body whorl,

Diagnosis

(1)\Promincnt sclcnizonc at the pcriphery, lying just
above the lower suture line. (2) Above the periphcry, inncr half of
cach whorl slightly convex, outcr half moro strongly concavc.
Undcrside of whorls broadly rounded. (3) Outer lip broadly notchcd.
Tnncr lip refloxed about the umbilicus, (L) Ornamcntation consist-

ing of growth lincs and finc transversc lincs.
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Description

See Ulrich and Scofield (1897, p. 1006). Hypotype G 29
has a sharp break in the shell of the body whorl. Subsequent growbh

appears from wnder the broken edge.

Veasurement of Hypotype G 29:
height = lj2+ mm
width = 46 mm

apical angle - 76°

Discﬁssion

The sharp break in the last whorl appears to be an injury
subsequently healed by growth from under the_broken edge.

This specimen is 1arge for the species'but within the
range given by both Hall (1647, p. 175) and Ulrich and Scofield
(1897, p. 1006),

Tetranota cf, bidorsata (Hall)

Plate VII, figure 6

1847 Bucania bidorsata HALL, p, 186, Pl, 4O, fig. 8a, 9,

1897 Tetranota bidorsata (Hall), ULRICH AND SCOFIELD, p. 877,
Fl, 65, fig. 10-18, |

1941 Tetranota bidorsata (Hall), KWIGHT, p. 347, Pl. 8, fig. L.

1951 Tetranota bidoréata (Hall), WILSON, p. 30, Pl.‘IV, fige 1, 2.

Material
7 incomplete, poorly preserved specimens, various sizes.
Hypotype G 35: (PL. 5, fig. 6) specimen with most of vody whorl

missing but with flared onter lip preserved.
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Description

Shell planispiral, compressed dorsal-ventrally, Dorsal
surface with four rounded concentric ridges and a wide concave
selenizone, Two prominent central ridges bordering the selenizone
and separated from the less prominent 1atera1 ridges by a concave
area, slightly wider than the selenizone, Broadly rounded circum-
umbilical ridge bordering umbilicus and separated from the lateral
ridge by a concave area similar in width to thec arca separating
the central and lateral ridrves. Umbilicus not exposed on thesec
specimens. Outer Lip of Hypotype G 35 flaring into two subquadrate
lobes witﬂ straight inncr edges meeting at about 95° in a broad
anterior sinus., Each addition of shcll to the rim of the sinus
slightly beneath the older shell, Rim of the sinus therefore
slightiy inturned and surface of the lobe gently convex, Apefture
not exposed., Growth lines seen only on the lobes. Shell thin and

often missing,

Discussion

This species is closc to T. bidorsata, Poor preéervation
of both the holotype and present specimens makcs comparison diffi-
cult although this specimen differs from the‘holotypo by having a
flared outer lip and by lacking a slit and tendency'towardkg aouble
circum-umbilical salient (Knight 1941, p. 347). The outer 1lip of
the holotypc is not preserved and the Brasside material if better
breserved might show a slit ond double circum-umbilical salient.
Compared with the Bracside specimens T. bidorsata as shown by Ulrich

and Scofield (1897, Pl, LXV, fig. 15) has rounded, more laterally
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flared lobes with a smaller sinus.

T. sexcarinata has strong growth lines and six prominent

ridges, the outer pair not bordering the umbilicus,

Tctranota sp.

Plate VII, figures 1, 2

Material

One very small modcratcly well prescrved specimen, Hypotype

G 36.

Description

- Dorsal surface with ridges, sclenizone and concave arcas
gimilar to that of T, cf, Eiggzgéyg. Growth lines faint; on the
dorsal surface extonding obliquely back from the ﬁmbilical salicent
to the central ridge and traversing straight across the selenizone,
suggesting a dorsal sinus but no slit; on the ventral surface
extending vertically into the umbilicus. Outer 1ip not complete
but appearing to flare into a small rounded lobe in front of the
umbilical salient, Umbilical slope steep; haviﬂé a slightly convex

ventral surface, Whorl height about three times that of the pre-

ceeding whorl, Inner whorls not preserved. Height - 2 mm,

Discussion
This specimen is probably a juvenile form of the preceeding

species T, cf., bidorsata.
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Phragmolites ? sp,

Plate VII, fipgures 3, U

Material
Two small, well preserved specimens.

Hypotypes: G 37 (Pl. VII, fig. 3, L), G 38: hoth specimens with small

imner whorls and apertures missing.

Description

Shell planispiral with a conspicuous dorsal keel and three
or four loosely coiled whorls embracing only the keel of the prev-
ious whorl., Dorsal surface convex with convexity decreaging toward
the keel until surface slightly concave at the base of the keel,
Irmer surface of the whorl almost vertical although very'siightiy
convex; meeting the outer surface at an acutely angulor edge. Each
whorl about three times the height of the preceeding whorl..

Ornamentation (including growth lines) absent.,

Measurenents:
largest diameter of the holotype - 7 mm

lergest diameter of the paratype - 3 mm

Discussion

In comparison with the genus Phragmolites the prgsent speci-
mens have (1) no zig-zag surface ornamentation produced by periodical
flaring of the aperture. (2) no slit occupying the centre of a
bilineate keel,

| A ﬁew genus may be represented., However, 1f these specimens

belong to the genus FPhrapgmolites, surface ornamentation has not been
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preserveds The fossils are possibly too small to show a bilineate

structure of the kecel of an associated slit,

Phragmolites SP.

Plate VII, figure 5

Material

One specimen, Hypotypc G 38: preservation too poor for description

or species identification,

Pterotheca expansa (Emmons) sensu Wilson

Plate V, figure 7

1842 Delthyris expansus EMMONS, p. 397, fig. 2.

1951 Pterotheca expansa (Emmons), WILSON, p. 33, PL, II, fig. 19, 20.

Material
2L incomplete specimens

Hypo_typés: @ 39 (P1., V, fig. 7), G L0,

Diagnosis

: Apex gently incurved but without coiling, Interior plat-
form about twice as broad as long with the two sides formihg a right
angle at the apex., Dorsal surface gently convex with a strohg median
crest péssing back to the apex, Narrow sinus associated with the

crest,

Description

See Wilson, 1951, pe 33.
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Hormotoma salteri canadensis Ulrich and Scofield

Plate V, figure 8

1859 Murchisonia (Hermotoma) gracilis SALTER, p, 22, Pl, 5, fié. 1.

1863 Murchisonia (Hormotoma) pracilis Salter, BILLINGS, p. 183,

fig. 178,

1897 Hormotoma salteri canadensis ULRICH AND SCOFIELD, p. 1016,
Pl. 70, fig' l’.}.l.“;l.

1951 Hormotoma salberi canadensis Ulrich and Scofield, WILSON, p. L2,

PL, IV, fig, L.

Material

i large specimens (height 30-35 mm), 9 medium siéed speciméns

(height 6-20 mm), 16 small specimens (heightg 8 mm),

Hypotypes: G L1, G 42: large specimens having depressed band on
large whorls,

G L3, GLl, G L5: small specimens,

Description

Spire very high; mature specimens having 13 or 1 beaduliké
whorls coiled about a narrow umbiliéus. .Middle of the large whorls
occupied by a wide depressed band covering about one-fourth of the
whorl; band obscure or azbsent on small whorls. Growth lines fine
and often obscure; projecting sharply back from the upper suture |
and forward below the peripheral band. Sinus and perhaps a slit on
the outer lip of large specimens; sinus barely visible in small
specimens, Base rounded, Imner lip reflexed about and obscuring

the umbilicus.
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Measurements:

Specimen Height of spire Width of body Apical angle
in mm whorl in mm in degrees

G Ll 25+ 10 21

G L2 - 25+ 9 20

G L3 8 3 20

G Ll 8 3 20

G L5 5 2 19

Discussion

The present mature specimens are similar to Salter's para-
types., Immature specimens generally lack surface features but are

otherwise similar.

Helicotoma planulata Salter

Plate V, figures 9, 10

1859 Helicotoma planulata SALTER, p. 1, PL. 2, fig. 5-7.

1897 Helicotoma planulata Salter, ULRICE AND SCOFIELD, D. 1033,

CPL, 7h, fig. 16, 17,

1941 - Helicotoma planulata Salter, KNIGHT, p. b, P, 78, Pie -

1951 Helicotoma planulata Salter, WILSON, p. 6Ly Pl, XI, fig., 8-1l.

Material
11 incomplete specimens

Hypotype G L6: (Pl. V, figs. 9, 10)

ulagnosis

(1) Spire compressed (2) whorls nearly flat, rising above
each other in'sﬁep;like apﬁearance, Each whorl about twice the diamet-
er of the preceeding, Outer upper angle bluntly carinate (3) About

half each whorl on the underside covered by succeeding whorl,
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Umbilicus steep.

Description

Seec Salter (1859, p. 1),

Subulites cf, repulsris Ulrich and Scofield

Plate V, fipure 11

1897 Subulites regularis ULRICH AND SCOFIFLD, p. 1072, Pi, 81,

fig. 35, PL. 82, fig. L7, L8,
1951 Subulites regularis Ulrich and Scofield, WILSON, p. 89, P1L. XV,
fig,’ )-l-“'?g'

Material
29 poorly preserved specimcns.

Hypotypes: G L7 (Pl. V, fig. 11), G L8,

Description

Spire high, apical angle small (about 13° ), Whorls hiph;
outer surfacé slipghtly convex and sutures shallow, barely indenting
continuous clope of the whorls. Body whorl elonpate and taperings

aperture and umbilicus not visible. No ornamentation visible.

Diccussion

Subulites, Cyrtospira and Fusispira arc treated as separate

genera by Ulrich (1897). Knight (Index Fossils 1949, p. L77) treats
the threc as subgenera with intergrading characteristics in which:
(1) Subulites has (a) high straight spire, (b) high, flat whorls

(c) very narrow aperture, (2) Cyrtospira has (a) curved spire
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(3) Fusispira has (a) more inflated whorls, (b) wider apertures

Different species of Subulites appear to be based on slight var-
iations of the outer lip, aperture and gibbosity. Revision of

the genus appears neccssary.
Holopea sp.

Material
One specimen, too poorly preserved for description or comparison

with formerly described spccics.

Hyolithes cf. baconi Whitfield

Plate V, figures 12-17

1877 Hyolithes baconi WHITFIILD, p. 77e

1R82 Hyolithcs baconi WHITFIELD, p. 225.

1920 Hyolithes baconi Whitfield, FOERSTE, p. 211, Pl. XXT, figs

Material

11, incomplete specimens, apex and apertures missing,

HWpot&pes: G-h8 - G 53:
G L8 (PL. Vv, fig. 16); convex side showing ornamentation.
G L9 (PL, V, fig. 17); flatter side showing ornamentation,
é 50-G 53; small speciments with flatter side showing

conical shape of dissolved area.

Description
Cross~-section sub-trianpgular; one side almost flat althoueh

’;ery slightly convex (Pl. V, fig. 17); other side more strongly
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convex having a ?ounded median ridge flanked on cach side by a
concave arca (PLl. V, figi 16). Ornamentation faint or absent,

Shell striated transverscly by growth lines; 6 occurrihg in 1 mmj
having a slight upward curve on the convex side and a stronger

upward curve on the flatter side. Transverse striae crossed by
finer vertical striae; 10 occurring in 1 mm, Apex of the shell
appearing to have conical thickenings; visible on ctched specimens
where one side of the shell often dissolved away in a conlcal shape
toward the apex (Pl. V, fig, 12-15), Walls moderately thick although

the flatter side usually thinner, dissolving away more readilys

Mcasurements:
Longest fragmental length about 17 mm,

apical angle about 20°,

Discussion

The present specimens, although smaller than Hs baconi,
disylay the same external shape and ornamentation, Conical
thickenings in the apex of the shell have not formerly been des=

eribed for the speciese
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CEPHALOPODA

Loganoceras regulare (Billings)

Plate VIII, figures 15

1857 Cyrtoceras rep..lare BILLINGS, p. 31k,

1932 Loganoceras regulare (Billings), FOERSTE, Pl. 25, fig, 1A, B,

Loganoceras paquettense FOFRSTE, Pl, 25, fig, 5A-C,

Manitoulinoccras? canadense FOFRSTE, Pl. 25, fig. 8A, B.

1933 Loganoceras repgulare (Billings) FOFRSTE, p. 70.

Logénocerésvpaquettense FOFRSTE, pe T2.

Manitoulinoceras? canadense FOFRSTE, p. 127.

1961 Loganoceras regulare (Billings), WILSON, p, 101, Pl. XXXV,

Loganoceéras paquettense Foerste, WILSON, p. 101, Pl., XXXV, fig.

3y be
Loganoceras? canadense (Foerste), WILSON, p. 100, Pl, XXXV,
fig. 1, 20 :

Material

Phragmocone picces of two specimens.
Hypotypes: C 11 (Pl, VIII, figures 1=3)

© ¢ 12.( PL, VIII, figurcs L, 5)

Descri§£idn‘

| Sﬁall,'circular, éyrtoconic shell with apical region less
curved t£ah the youngef région. Size increQSe rapid with diameter
of C lllincreésing from 3 mﬁ to 11 mm in a ventral longth 32 mm, Growth

lines distinet; transverse (Pl. VIII, fig. 3) except on the venter
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where a bend toward the apex indicates the hyponomic sinus (PL. VIII,

fig., 2); crowded dorsally, more separated ventra}ly. Septa concave.

Distance between the septa indeterminable on C 11 but on C 12 at

dteameter 1 rm, 2 mm apart on the venter and 1 mm apart on the

dorsum. Siphuncle about 1 mm across at septal diamétér ll.mm and

almost in conbact with the ventral wall (Pl. VIII, fig. 1, L)
Unusual septal development visible on C 12 (Pl; VIII,

fig. 4) where one septum appears to have grown on two growth levels.

Stepped appearance»of septum results from an abrupt Join of the

two septal levels. . Suture, continuous with uppér level of the

stepped septum indicates a once continuous septum at thaﬁ level,

Step also vigible oh underside of the septum as seen through a

hole in the side'of,the conch, Surface of C 12 covered by*ah

irrepgular bumpy ngWth (Pl, VIII, fige 5)e

Discussion
Foerste (1933, P. 70, 72) described L. regulare (Billings) and
E.‘anuettense,sp. nov, from Paquette Repids and‘(l933,_p. 127)

describedain internal caSt of Manitoulinoceras ? canadense sp. nqv.

from,La‘Potite-chaudiere, Ottawa, He stated that the conch of L.,
paquettense curves more strongly lengthwise and enlarges at a more

rapid rate than that of L. regulare, Wilson (1961, p. 100)

assipgned g? canadenée to Loganoceras? canadense and stated that this
specieé differs from L. regulare "in being a little less curved in
the adult region and in its'pgyevrapid enlargement,

Comperisons of the threé holotypeé sugpgest them 4o he con-

specific; L. paguettense a smaller fragment with the same dimensioas
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as a section of L. regulare, and L.? canadense a fragment further

from the apex than L, rcgulare (fig. 7):

Actinoceras cf. acquale Flower

Plate VIII, figurc 12

1957 Actinoceras acquale FLOWER, p. 35, PL. 3, fig. 1-5, text fig. 3F.

1961 Actinoceras aequale Flower, WILSON, p. L8, Pl. XV, fige. 143.

Material
3 fragments of phragmaconcs,

Hypotype C 1: (PlL, VITI, fig., 12), polished section,

Description

Large, smooth shell, compresscd dorsal;ventraliy; Suﬁufés
transverse oxcept for a broad, shallow lobe on the venters Dofsaln
ventral diameter increasing from 4O mm to 50 mm in length of 50 mm,
Distance betweon septa about 11 mm, Therefore; 1engthdwidth-ratio
of camerae apout 1/, Siphuncle situated close to‘the venter ﬁith
distance from the ventral wall inecrcasing orad. Septal necks.long,
brims short, connecting rings strongly curved. Width of the.v.
siphuncle 8-15 mm at the septal neck; ecxpanding to.18-22 mn at the
widest part of the connecting ring. Cameral deposits and ‘siphuncle
deposits lacking, Thin secondary deposits of calcite present Onfthe

septal necks and connccting rings of all specimens.,

Discussion
The present specimens closely reserble A. acquale Flower, orig-

inally described from Lowville beds near Ottawa. Compared with the
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holotype as deseribed by Flower, the present specimens are incom-
plete and do not show ratio variation with growth. Siphuncle de-

posits, typical of the specics (Flower, 1957, p. 36) are absent

here,
Ormoceras Sp.
Plate VIII, fipure 11
Material

Two small phragmacone pieces of one specimen, Hypotype C 2,

Description

Shell medium size and smooth with circular cross-section,
Width of Shelliinéreasing from 20 mm to 30 mm in length of 95.mm.‘
Therefore, angle of increase about 6° , Distance between scptae
at greatest'width about 6 mm, Therefore, 1ength/widﬁh ratio of
camerae about 1/5, Siphuncle close to the ventral wall, Septal
necks and brims short, connecting rings strongly curved giving‘
each segment a globular appearance., Width at the septal nebk‘about
L mm;>axpanding to about 9 mm at the widest part of the connecting

ring, Most of this specimen rcerystallized,

Discussion

Coﬁpériébn wiﬁh previously described species is difficul#
as many. specios arc based on external featurcs. Present material
is secanty and péorly preserved, so that identification is possible

only to generic level.
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Mizhelinoceras sp, 1

Plate VIII, figures 9, 10

Material
5 fragments of phragmacones,

Hypotypes: € 3 (Pl, VIII, fig, 9), polished section,

C L (PL, VITI, fig, 10), etched silicified specimen,

Description

Shell smobth and slender with an apical angle about L}° ,
Distance between septae 2+ mm at shell width 9 mm, Therefore,
length/width ratio of septa about 1/h. Siphuncle small, stréight
and centrally situated, Septal necks and brims short; connécting
rings straight or slightly curved. Siphuncie length 2+ mm and

width 1.5 mm at cameral width 9 mm,

Discussion

Comparison with previously described species is difficult
as many species are based on external features alone. Present
specimens ére few and poorly preserved, Thus identification is.

possible only to generic level,

. Michelinoceras SPe 2

Plate VIII, figure 8

Material
L fragments of phragmacones.

Hypotype C 5: (Pl, VIII, fig. 8), polished section,
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Description

Shell smooth and slender with an apical angle about 2° ,
Distance between septae 3+ mm at shell width 10 mm, Therefore,
length/width ratio 6f septa about 1/3. ‘Siphuncle small,‘straight,
centrally situdted and poofly preserved, Siphuncle necks short and

connecting rings straight or slightly curved.

Discussion

As with M, sp. 1, comparison with previously described spec-

ies is difficult and specific identification is not possible,

Michelinoceras sp. 3

Plate VIII, figures 6, 7

Material
3 fragménts of phragmacones.

Hypotype C 6: (Pl. VIII, fig, 6, 7), etched specimen,

Description ‘ .

| Sﬁeli'smooth and slender with an apical angle less than é?f
Distaﬁce beﬁwéen septa 245 mm at shell width 5 m, Therefore5jlength/
width ratio of septae about 1/2. Siphuncle small and gentrally'

situated; siphuncle necks and connecting rings not preserved.

Discussion

Tﬁe present‘specimens and M. beltrami (Clarke) have slender
phragmacones and similar cameral ratios,. ﬁowever, comparison with
yk‘belframi is not possible as the siphuncle is known in neither

specimen,
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Spyroceras (general note)

Hyatt erected the genus Spyroceras for specimens having
annulated shells with longitudinal markings (see Flower, 1946,
p. 213), Shimizu and Obata later introduced many new generic names
for cephalopods with ggzroceras-typé external markings, Two of

these genera, Anaspyroceras and Gorbyoceras have been recognlzed by

Flower (1946, p. 21L). Anaspyroceras has an orthochoanitic

siphuncle and Gorbyoceras a cyrtochoanitic siphuncle, Spyroceras
is a Middle Devonian form with a crytochoanitic siphuncievbéaring
organic (sic) deposits which grow orad along the connecting ring
in each segment of the siphuncle and finélly fuse and form a cone .
tinuous lining (Flower, 1946, p. 218),

Because brdovician sPecimens'have been-previously assigned
to ngzoceras without sufficient information regarding internal
structures, Flower continues to use the generic name until further
study indicates proper generic position (Flower, 1946, p. 215),
"Spyroceras" is used here because of lack of inforﬁation qoncerning

internal structure,

“nggoceras“ 8D
Plate IX, figures 1-3

Material

Two smali silicified fragments,.

Hypotypes: C 9 (FL. IX, figs 1, 2).
¢ 10 (Pl. IX, fig. 3)




70

Description

Small annulated shell with prominent longitudinallétri;ém
Cifcular cross-sectlon with diameter of the largest fragment in;
creasing from 2 mm to 75 mm in 50 mm lengtﬁ. Therefore, angle of
increase about 7° , Annulations'disﬁinct but low”and‘broad, almost
transverse; 5 occurring in 10 mm, 32 primary ‘ongitudinal ribs
about circumferepce of the small fragment; secondary ribs faintly ‘
indicated in séVeral groéves. Septa transverse but cameral length

indeterminable, 'Siphﬁncle centrally situated but not preserved,

Discussion

No previousxy described species appears to be similar;
However,‘the preseﬁt material is inadequate to designaté a new

species, .

Monbﬁuchites'z decrescens (Billings) sensu Wilson

‘Plate IX, figures 7, 8

1857 'oﬁﬁhdceras decrescens BILLINGS, p. 337,

1932 Gycloceras decrescens (Billings), FOERSTE, p, 6L, PL, 12,
fig. la-C-. | .
1961 Monomuchites decrescens (Billings), WILSON, p, 25, Fl. V,

; fig.y 7, 8.

Materisl o ‘
Fragments of two specimensj both with phragmacone and living chamber,
Hypotype C 7: (Pl. IX, fig. 7, 8), polished section,

......
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Description

Shell medium oize, having annulations but no longitudinal
ornamentation, Cross-section sub=circular. Septa concave with
concavity about L mm; 3 mm apart at diameter 22 mm, Angle of taper
and shape of the sutures indeterminable. Siphuncle sub-central,
having short septal necks and sliphtly curved connecting rings.
Siphuncle width at the sép't.al neck about 2 mm; indeterminable at

the connecti_ng ring, About 7 annulations occurring in a length
equal to the diameter of the shell,

Discussion

The name gygloceras has been widely used for all specimens
having an annulated exterior with no longitudinal ornamentation. )
'I'eicher‘b (:Ln Moore, 196’4; Pe 259) recommends application of the
generic name gzglooeras to the type specimen only, as the ntype
specimen is baged on an internalmold ef a body chamber on which
even position of siphuncle is :Lndiscernable" Wilson (1961, p. 2k)

defined a new genus Monomuchites to inelude. specimena aimilar to

Cyc loceras but having on'.ly one suture between two annular rings,

for according to her, McCoy's original description of g\_rgloceras
stated that two chanbera occurred between two annular rings.‘ Flower
(1962, p. 32) atated that "relative specing of septa and annuli fails
to differentiate obviously vahd species, groups or genera"

However, he atated that in the genus Monomuchites segments of the

siphuncle, broadly expanded in the young and slender in adult, are
occupied by annmuli, These siphuncular features are not evident in
the holotype of g[_,'costalia, the type species. Until further re-

vision however, the generic name Monomuchites is useds
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"Cycloceras" cylindratum (Foerste)

Plate IX, figures l-6

1847 Orthoceras arcuoliratum HALL, p. 198, Pl, 42, fig. Tb, ¢ (not 7a).
1932 Spyroceras cylindratun FORRSTE, p. 97, P, 11, fige 6A, B, TA, Ce

1961 "Spyroceras® cylindratum Foerste, WILSON, p. 35, Pi. X, fig;‘ 1-5.

"Spyroceras" arcuoliratum (Hall), WILSON, p. 35, P, VIII,
fig. 2, 3.

Material

Four small fragments of phragmacones.
Hypotype C 8: (Pl, IX, fige L-6),

Deseription .
| Small, annulated shell with no longitudinal ornamentatibn.

Cross-gsection clrcular. Diameter of largest frapment increasing |
from S mm to 5,5 mm in 20 mm length. Therefore, angle of increase
about 2° , Five annulations occurring in length equal to dia‘xmétérv
of the shell, /Annulations slightly undulating on about ’owo—-thiﬁds
of the shell but on reméining\ third rising abruptly into roundgd
arches with heights slightly more than one annulation above the’ir
lower limit., Septa concave but seldom preserved. Sutures trans-
verse, abouﬁ 3 mm apert, so tha'b less than two camerae occur :I.n |
length equal to diamaer-' of the shell, Siphuncle centrally site

uated,

Discussion ' ‘ '
Foerste (1932, p. 97) erected the species S. cylindratum

on specimens from both Watertown and Paquette Rapids and chose the
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specimen from Watertown as the holotype, As the Watertown specimen
figured by Hall (1847, Pl. L2, fig, 7b, c) is an interior cast,
comparison with silicified materiai from Paquette Rapids is not
possible and différent species or genera may be present in each
case.

Foerste (1932, p. 98) assigned this species to the genus
Spyroceras claiming that in cross-illumination one srecimen from
Paguette Rapids "appears distinctly striated vertically", He felt
that coarse silicification had obliterated the striae in other
specimens. .However, neither the paratype nor other specimens
present‘in'thé collection of the Geoiogical Survey of Canada,appear
to have had 1ongitudina1 striations, The,Bréeéide spebiméné afé,“
similar to those from_Paqﬁette'Rapids and also appear never to have“
had iongitﬁdinal ornamentation, A genus oﬁher than Spyroceras is
here therefore, suggested. Tﬂélspecies is here assigned to the
genus "gxcloceras" until further study 1ndicates proper generlc
p081tion.

Wilson (1961, Pe 35) recorded “S" arcuollratum (Hall)

from Paquette Rapids, This specimen, however, does not appear to
have a 1arger apical angle as suggested by Wilson and therefore,

belongs to the species "C', czlindratum (Foerste).

' Colour Markings on Cephalopods

Longitudinal colour marklngs are present on 5 specimens,
The smooth exteriors and diameter sizes of these specimens suggest

Actinoceras.although exact affinities are indetcrminable as
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sectioning in a dorsal~ventra1 direction would destroy the colour
markings,

The markings are longitudinal bands confined to one side of
the specimen: The lines, dark brown on a light brown or grey back-
ground of the rest of the shell, vary in width with the specimen and
appear to become narrower and more widely separated at the lateral
regions of the colour-marked area (Pl. IX, fig. 10), Deeper weather-
ing of the colour bands on‘two specimens suggests a dissimilarity
between the bands and the rest of the shell (PL, IX, flg. 9.
Ruedemann (1921, pP. 8L) also records differential weatherlng between
the colour markings and “the rest of the shell but on his speclmens

the ¢olour bands show‘greater resistance than the rest of the shell,

Measurements:
Diameter of  Width of colour Distance apart from mid-
shell in ma  band in mm point of colour band in mm
60+ ) 9210
3y 2 ‘ \ 51
37 2 (on lateral edge 2%
o of marked area) o
32-!- 1 .35
2l 1L 3

Teichert (in Moofe, 196L, p. K2l) stated that the "colour Markings
of fossil shells are in fact patterns of pigmentatioh ...‘indicating
Presence of former colow markings", Foerste (1930, pe 1i5) suge-
gested that the £rismatic layer,lwhich carries the colowr markingg
is covered by the mantle or a horny layor during the life of the‘
animal, This mantle or horny layer may show colours but the colours
are not retained by‘the shell in fossil form, However, he suggested

that there is a relation between the colour markings of the fossils
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and the affect of light on the living animal, Distinet colour
markings arc found today primarily on the shells of animais living
in shallow seas, If these marks are confined to one side it is
assumed that the animal lived in a horizontal position with the

colour markings on the dorsal side of the shell (Ruedemann, 1921,
P. 8h).
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Conclusions

Specimens from Braeside are sufficiently common to permit
assessment of morphological variations in numerous species and the
present material suggests that many previously erected species may
be consgpecific. Study of specimens o£ Cyrtodonta (ps: 13 )s

Vanuxemia (p, 26 ) and Lophospira (p: 42 ) in the type collection

of the Geological Survey of Canada illustrates this point. Fine
textured silicification has resulted in perfect replacement of
delicate internal and external features, Many of these character~
istics, often not prescrved in fossils from other localities, are
necessary for generic and specific identification, Certain taxon-

omic details have here been reported for the first time.

‘Stratigraphical Affinitics

Important similarities and differences occur among the
molluscan faunas of Braeside, Fourth Chute and Paquette Rapidss

The.following genera and species of mollusca recorded by
Wilson (1951, 1956, 1961) from Paquette Rapids are also found at

Braesides

Pelecypoda Ctenodonta nasuta (Hall)

Tancrediopsis abrupta (Billings) : o

Pancrediopsis contracta (Salter)

\_ ‘ gzztodonta
Modiologsis
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Gastropoda Helicotoma planulata Salter

Hormotoma salteri canadensis Ulrieh & Scofield

Lophospira milleri (Miller)

Lophospira serrulata (Salter)

Plerotheca cxpansa (Emmons) sensu Wilson

Subulites regularis Ulrich and Scofield

Holopea

Raphistomina

Tetranota

Trochonema

Cephalopoda‘ Loganoceras regulare Blllings

Monomuchites decrescens (Billings)

Actinoceras

"gzcloceras“

Michelinoceras

uSpyrocerash

- Ormocceras

The following genera and species rccorded by Wilson (1951,
1956, 1961) from Fourth Chute arc also found at Braeside:

Pelecypoda Ctenodonta nasuta (Hall) scnsu Salter

Vanuxemia inconstans Billings

gzgtodonta

Gastropoda " Hormotoma salteri canadensis Ulrich and Scofield

The fauna from Paquette Rapids is better known than that from Fourth
Chuteq
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The following new speciqs are found at Braeside:

Pelecypoda ' Cyrtodonta ripana

Cyrtodonta ? perplexa

Whitella ottawana

Clionychia naba -—

Gastropoda Trochonema wilsonae

Raphistomina fissurata

Although the beds near Braeside have fossils similar to thosé
at Paquette Rapids and Fowrth Chute, important differences are seeﬁ.'
Maclurites is common at Paquette Rapids and at the top of'the gorge
at Fourth Chute. This genus is not found in the sampled bedS'aﬁ '

Braeside butvis;seén higher in the face of the quarry, Clathrospira,

common at Braeéidq is unrecorded from Paquette Rapids and thé‘tpp R
of the gorge at Fourth‘Chute. However, onq\spedimenvis known from_.
beds in the gorge. These differences suggest that the‘sampiedrbeds
at Braeside are slightly Lowar stratigraphically than those at “
Paquemﬁe Rapids and at the top of the Fourth Chute gorge. Beds
Lower in ﬁhe gorge at Fourth Chute arec probably étratigraphicaily‘

equivalent to those at Braeside.

Palaeoecologz'

Some infoﬁmation on the habitat of thesc organisms can be
deduced from preserﬁation of the fossils, Large branching bryozoa
encrusting the Bivalves, delicately ornamented unbroken shells, and

articulated pelecypod valves suggest a quiet water enviroment,
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probably too inactive for post-mortem shell transportation,, Colour
markings on cephalopods may be indicativé of clear, shallow water
in the photic zone. Large branching bryozoa, adhering to the
exterior surfaces of pelecypod shells suggest a slow rate of sedi=-
mentation, Worm tubes are found on the inside of several pelecypod
and gastropod shells. Thore arc however, no holes in the shells to
indicate boring parasites.

The resulting picture is of a shallow, quiet water, marine

environment supporting a diverse molluscan fauna,
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‘ QQH‘ E Plate T
ik E (all figures x 2)
: £§ ;1 Figurcs 1-8, Cyrtodonta ripana n;'sp; (page 9 ')
ﬂ:?; 1, 2 Left valve (fig, 1); right valve (figin);

interior views showing shell outline,
straight hinge linc, position of beak,
anterior and posterior teeth, anterior

adductor scar, Holotype P l;

3, L Left valve (fig, 3); right valve (fig. h)'
exterior vicws showing outllne of shell,
tumldlty, .growth lines. Holotype P 1; -

E. 5, 6 . Left valve (fig. 5); right valve,(fig;‘é);
E fi'); ' interior views showing thick'shell,janﬁerior
,YA@: é? -and posterior teeth, pfonounded anterior
‘E:f; 1 ‘ 31nus, prominent depression parallel to
%ifﬁ-.% antorlor margin of ‘shell, Paratype P 25
S1 | | ' '
jE | 7, 8 ~ Left valve (fig, 7); right valve (fig. 8);
ﬂ N extorior vieyw showing tumidity and growth
1 n:ﬁ;? : lines; Paratype P 2,

I
b {
v
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Pla'hc II

(all flgures x 2)

» . .

Figures 1-5“' o Etodont rlpana 'n. 5D, (page 9 )

1 o Right va1Ve, 1nternal view showz.ng; 1arge

anterior angle. Paratype Pla

2 , Ri[;-_ht‘ vélvo* extcrnal v1ew show:mg at‘bached

bryozoa, Paratypc P 8

3 Attached valvcs showlng tumldlty, growth

J.:Lnes, lunge 11ne with external 1lgamontal

aroa, no lunulo or escutcheon. , Paratype P 7. :

.' L o Teft valve' hlngc lme shom.ngantecm.orteeth.
| - _Paratypc P 10, e
5 . Left: valve, hlnge line showmg anterior and |

posterior teeth Parat;v'pe P 11- |

Figufés'&-Q o '%todonta Ete n. sp. page 19 )

6’ 7 | Le:f.‘t VulVO (flCo 6), rlfaht valve (fig' 7), ‘

actcrlor views showing tum.ldl’ry, g;_owtav_g i
: llnes. Holotype P 16 |
o -89 : Léft iraliroi('i‘ig;.*iB) 3 right valve (fig. 9);,

mterlor news showlng th:.ckness and outline

of shell, anterior position of beak, anterior~ :

adductor scar, depressn,ons on. floor of valve,

coarse anterior ang posterior teeth Holotype P 16, .













Plate III

(all figures x 2 except where otherwise'stated)‘

Figures l-1l

Vanuxemia inconstans Billings (page 21 )

Right valvc, exterlor v1ew show1ng sub—

rounded outline, Hypotype P 17.

Right valve; interior view showing sub=

rounded outline with anterior region pro-

- Jecting forward beyond the hinge line;
.anterior addugtor_séqrion floor of valve,
- Hypotype P 17.
| Right valve; interior view showing sub.

“rounded outline with antcrlor répion pro-

 ject1ng forward beyond the hinge line, -

anterior adductor scar on floor of valve,

Hypotype Pvlg.f

‘Right valve; exterior view showing sube

rounded outline, Hypotype P 18,

Right valve; interior view showing sube

‘rounded to sub-ovate outline with beak

" close to anterior extremity of hinge line,

anterior adductor scar on floor of valve.

~ Hypotype P 19,



Plate III (continued)

6 Right valve; exterior vicw showing sube

rounded to sub-ovate outline, Hypotype P 19,

L 7 © Left valve; interior view showing subw
§,51;§ ' rounded butline,'anterior'aaductor scar
‘Ejﬂ ‘; embedded in hinge'plate, striated anterior

and posterior tecth, Hypotype P 20,

8 Right valve; interior view showing sub-
ovafe outline with beak very closé to |
anterior end of hinge line, hinge line
curved over anterior téeth, striated cxe
ternal‘ligaméntal'afea; anterior adductor
scar embedded partially in the Hinge plate
and partially on the floor of the valve.
Hypotype P 21,

9 Right valve; cxterior vicw showing sube
ovate outline, growth lincs. Hypotype
P 21,

10 Right valve; exterior viey showing anterior
ear, Hypotypc P 21,_

11

Left valve; interior view showing sub-ovate

outline with beak at anterior end of hinge

line, anterior adductor scar embedded in

hinge plate, Hypotype P 224




I Plate IIT (continued) -

gt ?k 12 Left valve; exterior view showing sub-
ig -é ovate outline, concentric growth lines,
RN Hypotype P 22.

oo

% % ‘%% 13 Right valve; interior view showing sub-
{ ovate outline with beak at anterior end

of hinge line, striated external ligamental

area, striated gnterior teeth, anterior

adductor scar embedded in hinge plate.

Hypotype P 213,

i ' xl. Right valvo; cxterior view showing

attached bryozoa, Hypotype P 2L,

i
cr !
e
i o
: i
. b
i
i
i
il :
& !
,
by "
: ;
I I
H i
’ e
Y i
I |
. i
F o v
A
i Lo




Plate IIX

[ 3 Y







AT
NS O

oK

Es
=
e

fid s

I




Plate v
- (all i‘igui‘esv x.2)

Figures 1, 2 Ctenodonta nasuta (Hall) gensu ‘Salter]:(page 3l )
1 Left valve; interior view showing shell

outline,, contixiuous jseries of teeth along
hlnge line, muscle mpressiona under hinge

plate., Hypoty'pc P uo, :

2 Lei‘t vﬂ.ve, 1nterior view under hing"" -
platc showing musclc unpression& ‘ .-Lypotyp
P ho« . [v;'k; ’::/";“"”,‘ ""'”"‘:\"" . "\,' L “ L

e 24 ttente ottma v . (ugn21)
3y , Right valve (fig. 3) 3 left v&lve (fig. h) 3

stecply sloping" surfacc. from umbonal ridg&,
to anterior margin‘ and gontly slop:lr;f' ,ta

posterior margin,{_pronounced sinua in

anterior"margin, strong conaentric growth

lineg. Ho’lotype P 36. .: . '.L,.': PO 1‘

5y 6 : Right vqlve (fig, 5), left valve (flg. 6), .

interlor views showing narrow hinge plate,
two small anterior teeth, faint ridge at
posterior end of hinge line, anterior -

- l

addu,ctor] scar. Holotype P 36.




Figures 7, 8

Figures 95 10

10

Plate IV (continued)
(a1 figures x 2)

Tancrediopsis contractaJ(Saltsr)'(ﬁage 36)

Right vaive; interior view showing shell

outline, taxodont dpntition,'subcentral

beak, strong adductor scars. Hypotype P L1,

Right valve; exterior view shqﬁing shell
outune, sub-central u.mbo. Hypotype P L1,
RS S il '3,‘ Aodd

Tancrediogsi. br t 0 (Billings) (page 37)

- Right va1Ve, interior vicw ahowing shell
'-outline, taxodont dentitlon, posteriorly

.situated bcak strong adductor scars.

A Hypotype P h2o o

"nght valve- cxterlor view showing shell

‘outlinc, posturiorky situated umbo.“‘
Hypotype P hl '












Plate} '
(all figures x 2 unless otherwisc stated)

“ s Figures lel Clionychia haba Ne 8Pe (page 29 )

e |
! 1l x 1, Lcfg valve; interior view showing outline
~ of shell, Hypotype P 37s |

0 2 X 1la. Left valve; exterior view showing

L outline of sheil, ILirpotypfe P 37,

I 3 Left valves interior view showing straight
i : ) -

i hinge line, beak, depression behind beak,
i

growth lines in depression and along ante

erior margin, Hypotype P 37,

l Loft valvey exterior front view showing

growth lincs meeting beneath the beafk,

Figures 5, 6 ‘Modiologsis;sp.. (page 3! ),

5 Lefy valve; interior view showihg outline

ol of shell, hinge plate with two small ante

;,' T erior teeth and two w_ell-Qeifinggl vosterliop

teetht,: Hypotype P 38,

i
i 6 Loft valve; cxterior view showing outline
(;
|

of shelly' Hypotypc P 38,




i Plate V (continued)

e b e o R, S

Figure 7 Pterothcca expansa (Emmons) scnsu Wilson
(page 56°), Dorsal vicw showing outline of
shell,  incurved apex, median crest, narrow

i sinus, interior platform, Hypotype G 39.

Figure 8 Hormotoma salteri canadensis Ulrich and Scofield,

(page 57 ). Side view showing peripheral band,

growth lines, Hypotype G L1,

T Figures 9, 10 Helicotoma planulata Salter (page58 )

9 Top view showing stcp-like appearange of whorls,

Hypotypc G L6,

10 , Bottom view showing umbilieus, Hypotype
Figure 11 Subulites regularis Ulrich and Seofield

sensu Wilson, (page 59) Side view showing

high spire, shallow sutures. Hypotype G W74

Figures 1217 Hyolithes baconi Whitficld (page 60 )

12-1) x li. Views of flatter side showing conical
shape of missing region, Hypotypes: G 50

(fig. 12), G 51 (fig, 13), @ 52 (figs 1),

15 X Ly View of flotter side showing partial

dissolution in conical shape. Hypotype G 53,




1 f ; Plate V (continued)
i 16 x ko View of convex side showing rounded
1 | ; median ridge flanked on each side by concave
= i area, fine transve.’rsvé growth lines with
1 ‘. slight upward curve, finer vertical striae.
| il Hypotype G L8,
': 17 x he View of fj.atter side showing fine
ik transversc growth lincs with stronger up~
ward curve than on convex side, finer
1 vortical striacs Hypotype G L9
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Platoe VI

(all figures x 2)

Figures 1-6 Lophospira milleri (Miller) (page 39)

}gé 1 Apertural view showing broad notch,'inner ‘

lip reflexed about umbilicus} Hypotype G 1,

i ' 2 Side view showing growth lines) trilineate
| Hf peripheral keel, sharply defined upper and

lower carinze, Hypotype G 2,4

P 3 Side view showing trilineate peripheral

keel, broadly rounded upper carina and very

faint lower carina. Hypotype G 3,

n Side view showing growth lincs, rounded

i periphcral keel, sharply dofined upper

carina and slight ridge for lower carina,

Hypotype G L.

Ul

Side view showing rounded peripheral keel, .
broadly rounded upper carina, very faint lower

carina., Hypotype G 5.

Side view showing rounded peripheral carina,

very faint upper and lower carina. ~Hypotype

G 6, )




Plate VI (continued)

Figures T=-1l Lophospira serrulata (Salter) (page L1 )

7 Side view showing growth lines and peripheral
slit, strong carinae, uncoiling body whorl,

" Hypotype G 11,

. 8 Side view showing growth lines, aperture
with peripheral slit, four strong carinae,

trilincatec pcripheral keel. Hypotype G 1l.

g 9 Side vicw tilted further back than in
| fig. 8; showing same features as in figy 8a

"

10 Side view showing growth linecs, four
strong carinae, trilineate peripheral

keel with serrated edge., Hypotype G 124

11 Side view showing growth lines and periph-
eral slit, thrce strong carinae, rounded -

peripheral keel on bottom whorl, trilineate

keel with serrated edge on top whorl,
Hypotypc G 13,
Figures 12415 Trochonema wilsonac ng SP. (page L7 )
12 Side vicw showing growth lines, first,.

second, third carinae. Holotype G 25,

o

13 Top view showing outline of shell Holotype G25;




Flate VI (continued)

i Side view showing apertﬁre, four strong
carinae scparated by concave arcas, growth

lines; Holotype G 25.

15 Bottom vicw showing wide, open umbilicus,

fourth and fifth carinae, aperture with

inner lip slightly reflexed about umbilicus,

]

Paratype G 26,




"Plate VI :
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Plate VIT

(a1l figures x 2 unless otherwlse stated)

Figures 1, 2

Figures 3, L

Figure 5

Figure 6

Figures 7-10

Tetranota spy (page Sh') 

x L. Dorsal view showing ridges, sclenizone,

concave arcas, Hypotype G 36.

x b, Side view showing umbilicus, Hypotype

G 36.

Phragmolitcs ? sp. (page 55 )

x L, Side view showing loosely coiled

whorls,. Hypotype G 37.

x h, Dorsal view showing gonspicuous

kecl, Hypotype G 378

“Phrapmolites sp, (page 56). Side viow
- showing surface ornamentationg  Hypotype

© G 38,

Tetranota cf. bidorsata (Hall) (page 52 )

Dorsal vicw showing flared outer lip.

Hypotype G 35..

Raphistomina fissurata n.fsp.,(page 48 )

Side view showing outlinc of spocimen,ismoothly
sloping spire; peripheral keel, position

of aperture,  Holotype G 28,




Plate VII {continued)

8 Side view showing outline of specimeﬁj
periphcral kecl with sclenizone near
aperture, growth lines, position of body
whorl comparcd with position of preaceding

whorl, Holotype G 28,

9 Top view showing grdwth lines, injury

and subsequent growth on body whorl,

Holotype G 28,

10 Bottom view showing growth lines,

thickened inner lip slightly reflexed

about umbilicus, Holotype G 28,

Figureskll, 12 Clathrospira subconica (Hall) (page 51 )

11 Side vicw showing outlinc of shell,.

ornamentation, prominent selenizone,

Hypotyne G 29, -

i 12 x 3. - Side view showing selenizone,

e growth lines and transverse lincs.

if‘ il Hypotype G 29..




Plate VIX
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Flate VIII.

(all figures x 2 except where otherwise stated)

Figures 1-5 Loganoceras regularc (Billings) (page 62 )

1 View of septum showing circular outline;

position of siphunclei Hypotype C 11,

2 Ventral view showing downward bend of
growth lines at position of hyponomic:

sinuss Hypotype C 114

3 Lateral view showing transverse growth

lines. . Hypotype C 114

h Vicw of septum showing positioh of
siphunclcggsteppcd;naturc‘of‘septum.:
Hypotype C 12,

5 Lateral view showihg'ifregular bumpyv

growth on surface. Hypotype C 12,

Figuros 6, 7 Michelinoceras sps 3 (page 68 )

5 View of interior showing separation

of septa, Hypotype.C 6,

7 View of exterior, Hypotype C 6.

Figure 8 Michelinoceras sPe 2 (page 67 ).

Polished section showing siphunclé,

separation of septas  Hypotype C 5,




Figures 9, 10

10

Figure 11

Figure 12

Plate VIII (continued)

Michelinoceras sp, 1 (page 67 )

Polished section showing siphuncle
with septal necks, éeparation of septa,

Hypotype C 3,

Vicw of interior showing separation of

septa. Hypotype C ),

Ormoceras sp. (page 66 ). :olishecd

section showing siphuncle with septal

necks, brims and conniecting rings,

B .iv - - . oS l,’. A', .
Separation of septa, Hypotype ¢ 2,

o

Actinoceras ef,. aequale Flower (page 65 )
x 1, Polished section showing siphuncle

with septal necks, brims and cqnneéting

- rings, separation of septa. Hypotype C 1.
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Plate IX (continued)

10 X ls Colour bands narrower at lateral

regions of shell,

1l x 1o Wide coiour bands,




Fipgures 1=3

Fipurcs L6 .

46

Figureél7, 8

Figures 9-11

Plate IX

(all-figurcs x 2 unless otherwisc stated)

"Spyrocera "sp. (page 69 )
Side view showing amnuli, primary and
secondary longitudinal ribs, EBypotype C 9.

Vicw of septum. Hypotype C 9.

Side view showing annuli, primary,

longitudinal ribs. Hypotype G 10,

"Cycloccras® ecyliniratum Foerste (page )

Side vicws showing undulating annulations,

scparation of sutures, Hypotype C 8.

Tonomuchites deercesecens (3i1llings) sensu

Foerste (page 70 )

x l. Folished scetion showing body
chamber, siphuncle with secptal necks,

separation of scpta. Hypotypc C 7.

x 1. View of exterior showing annuli,

Hypotypc C 7.
Cephalopods showing colour markings,

Etched specimen with more deeply weather-

ed colour bands than remainder of shecll,
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