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/ ABSTRACT

This thesis is a study of the palaeontology of the Long

Point and Clam Bank Formations exposed between Misty Cove and Sa]mon

Cove on the west coast of the Port au Port Peninsula of_VWestemr -

Newfoundland.
o : The red-beds which outcrop along the ccast north of lLourdes
Cove, have previously been thougbt to be part of the red sandstones
and conglamerates of the Clam Bank Formation. A detailed study of the
rocks in thf_n section and of the palaeontology of these beds and those
imnediately below them, showed that these beds are conformable with,
and of similar age to, the Long Point Formation. ’Ihey_have, therefore,
been named the Lourdes Member of the Long Point Formation. .

The féuna of the uppef' part of the Misty Cove Member arid the

Lourdes Member of the Long Point Formation, and the fauna of the total ‘.
exposed Clam Bank Formation is described. The aée of the upper part
of the Long Point Formation deduced from the fauna, is thought to be

at the boundary between the Middle and Upper Ordovician, and that of the

Clam Bank Formation to be Pridolian in age.

f . l/ ‘ ] N




CHAPTER 1

INTRODUCTION

Location and Area

The thesis area, in which the Clam Bank Formation
énd part of tHe Long Point Formation are exposed,?ig on
the northwest coast of the Port au Port Peniﬁsula of
Western Newfoundland; it lies between North Latitude 48°37°
and 48°42' and West Longitude 58°55' and 59°10' (Fig. 1).

The nearest town of any size is Stephenville which
has an airport serviced by Air Canada. The frans Cénada
Highway passes about ten miles to the east of Stephenville.
Good roads connect Stephenville with the Trans Cane@é
Highway to the east, and with the Port Eu Port Peninsula
to the west as far as Campbell'§ Creek. A dirt road leads
from Campbell's Creek tb Lourdes, and from there otner.dirt
roads provide ready access to all parts of therthesis area.

'Farming and fishing are the océuﬁations ?f most of
the people living in the area who do not commutefto
Stephenyille. Mﬁéh of the area has been-cleared for

. . o0
farming and the remainder is either wooded or bogland..

- Inland, except in wooded areas on hi&her ground, bedrock
is largely hidden beneath glacial deposits, and outcrops

are infrequent and isolated from one anoﬁher. Along the
rd

shore, however, the strata are well exposed in coastal cliffs.

'1




Purpose of the Study

The present study of the Clam Bank Formation and
of' the upper part of the Long Point Formation was under-
taken in order to 1) establish their stratigraphy and
structural relationship, and 2) determine the nature of
their contained fossils. It is based on field investi-

gations carried out in the summers of 1968 and 1969.

Topography

The relief of the northern part of the Port au

Port Peninsula has been essentially controlled by the
.

structure of the underlying rocks and their 1lithology.
The area is underlain by shales, sandstones and limestones;
the thicker sequences of the latter, being relatively more
resistant, stand up as the hills of Round Head and the
Long Point Peninsula.. These northerly trending hills have
been carved, rounded and smoothed by the passage of ice of
the Wisconsin whic.h was the lastl stage of the Quaternary
Qlaciation to affect Newfoundland. Glaciai drift covers
mach of the lower land. Irregularities in the surface of
the drift are filled with water to give small ponds.
Vegetative matter has completely filled many of these
ponds 1n post-glacial times leaving thick deposits of
peat inland south of Black Duck Brook and in the vallef to

the north of Round Head. The ponds which still remain,

lie within marshy areas where the formation of peat, which

started after the retreat of the ice cover under




veriglacial conditions, is.still taking place (Plate 1)..
In front of Round lead massive screes have developed in
the past which now protect the cliffs from frost action so
that scree development has virtually ceased along most of
the cliff face. Where frost action is.no longer active,
the screes are covered wit;,h vegetation.

Stream courses follow fault zones, the strike of
the beds, or they are controlled by the distribution of
glacial deposits.

The ea#t side of Long Point 1is bounded along most
of its length by steep cliffs 150 feet or more in height
but towards its northern end they gradually become lower
until at the tip of Long Point they ate insignificant and
only a few feet high. Such low cliffs are aldo typical of
the west side of Long Point from its northern tip almost
as far south as Black Duck Brook, where the coast curves
west to Misty Point and gives rise to the sandyembayment
of Misty Cove. Cliffs are absent around the cove where
wind blown sand has accumulated above peat deposits.

At Misty Point the shoreline turns sharply south-
wagd, and the beach is again backed by low cliffs that
developed here in an old peat deposit (Plate 2) with an
exposed thickness of about 10 feet. Southward, towards
Winterhouse, the peat wedges out against bedded gravels of

fluvio-glacial origin that dip gently northwards beneath

the peat.




Nearer to Winterhouse the gravels overlie, and are

gradually succeeded by, bedrock so that at Winterhouse the

cYiffs are entirely in bedrock. From Winterhouse south- “m
wards to Salmon Cove there i%s a-gradual increase in the
height of the cliffs, and in frc;nt of Round Head they are
over 200 feet high. l

South of Red Head the cliffs are still being
actively eroded by the sea but northward, except around
the headlands, the cliffs are né longer under wave attack
and are nov'v subjected only to subaeriatl weathering, As
weathering proceeds, the rocks crumble, and grass and
other vegetation establishes itself, which clearly indica(es
that marine erosion no longer plays a role in the develop-
ment of the cliffs along these sections of the coast. A
well developed beach, through which bedrock projects in
places, extends frgm Misty Point to Salmon Cove except in
front of the more rugged headlands where the base of the
cliffs is only exposed for a short period at low‘.tide. At
these headlands, as for example in front of Round Head in
. Salmon Cove where the cliffs are very high, and also in
Lourdes Cove, a wave-cut platform adjusted to present sea
level extends a considerable distance out to sea. Some
distance off-shore there are resistant ridges of sandstone

forming reefs. The presence of the wave-cut platform and

reefs made it possible to measure a more complete sequence

of the higher beds of the underlying Clam Bank Formation
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than would otherwise have been possible from coastal
sections alone. i

The unusual dagger—-shaped headlands of the northern
side of the Port au Port Peningula were carved into their
present outline as a result of glacial erosion during the

Pleistocene. The final advance and retreat of the ice

obliterated nearly all evidence of earlier glacial activity.

Geomorphic and depositional evidence of the waning of the

ice, and of eustatic readjustment of sea level, is found

at several places on the coast of the Port au Port

Peninsula.

Previous Geological Work

Richardson (1861-63) made the first stratigraphical
study of Western Newfoundland. His finciinga were published
by Sir William Logean in 'Geology -of Canada' (Logan, 1863).
Richardaon numbered the f;sznatioi':s in the region 1-16, bdbut
these numbers were subsequently changed by Logan (1863) to
the letters A to Q. The Long Point Formation, as presently
recognized, is included in his division O (Table 1). The
Clam Bank Formation was not distinguished as a separate

unit at that time.




TABLE 1

N ’ MIDDLE ORDOVICIAN - DEVONIAN FORMATIONS OF WESTERN
NEWFOUNDLAND (AFTER SCHUCHERT AND DUNBAR, 1934)

Dev. Lwr. “Clam Bank Series 1,700
Sil. No record known.
Logan's
divisions.
Q Humber Arm series at least
much 5,000
extended
P Cow Head thrust breccia.
o Faulting and eclevation.
much Long Point series. 1,530'
extcended -
Chazyan N to K Table Head series 1,380’
Canadian I to D St. George's series
1,570 - 2,080"' +
Q in Green Point series, 1,700' -
part
«

Murray (1866) was the first geologist to des;}ibe
the Clam Bank strata and he referred them to the Carboni-
ferous. In his later work with Howley (1881), the Clam
Bank strata and the red beds at the top of the Long Point
succession were regarded as a continuation of the flat
lying Carboniferous red beds of Red Island (Fig. 1) which L
“abutt against the Lower Silurian strata Qf Round Head"

thus "indicating a fault which would run in a nearly

straight line from the cliffs nearly opposite Red Island .

on a bearing about NE towards Long Point." They

[ 2




estimated the thickness of the Long Point sequence as
approximately 800 feet. Fossils collected from the
sequence were identified by Billings who concluded that
they are of Black River age (Murray and Howley, 1881).

' Schuchert and Dunbar worked in this area between
.1910 and 193%. In their "Stratigraphy of western New-
foundland" (1934), thé strata from Three Rock Point to
Lourdes, and of Long Point, are called, respectively, the
Clam Bank Series, and the Long Point Series, the former
being described for the first time in any detail. They
found the Long Point Series to be about 1,500 feet thick,
almost twice the thickness estimated earlier by Murray
and Howley (1881), and divided it into five beds with the
youngest strata exposed at Misty Point "where the red
basal sandstones of the Devonian rest upon the Long Point
shales". Their section of the upper part of the Long Point
Series is shown in Table 2.

The Long Point Series is described by Schuchert
and Dunbar (1934) as being faulted'against the Clam Bank
Series, and they claimed that this fault contact can be
seen "near the waterfall of the brook half & mile to the
north of Clam Bank (Lourdes) Cove." Cooper (in Schuchert
and Dunbar, 1934) identified the fossils collected by
Schuchert and Dunbar, and he corr@lated the fauna with

that of the Decorah Shale of the Black River Valley, New

York.
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TABLE 2

SECTION OF THE UPPER PART OF THE LONG POINT
SERIES (AFTER SCHUCHERT AND DUNBAR, 1934)

Bed [Thickness (ft.)

.

5 Greenish thin-bedded rippled
calcareous sandstones, with some
blue limestones and =zones of
greenish shale, containing, in the
upper part, Dinorthis aff. D.
iphigenia, Hesperorthis aff. H.
tricenaria, Plectorthis sp.,
Valcourea sp., Dalmanella rogata,
Sowerbyella services (large),
Rafinesquina aff. R. minnesotensis,
and in the lower part, in brick-red
sandstone, Rafinesquina near R.
deltoidea (dip 25°N. 45°W.) 536

4 Unstudied strata from Black Duck
Cove to near the lighthouse, 7

miles north along the west shore,
estimated 667

3 Greenish-gray, somewhat rippled,
calcareous shales interbedded with
three layers of fine-grained limy
sandstone and some sandy limestone,
the harder beds in the upper part
replete ‘'with three species of
Buthotrephis . . . (Dip 20°N.54°W.) 150

Schuchert and Dunbar (1934) also measured and
described the Clam Bank Series (Table 3) and assigned it to
the Lower Devonian because the fossils they collected
included "a Spirifer more like a Devonian than a Silurian
form” and "a single specimen of the characteristic

Camarocrinus (the "root" of Scyphocrinus), a peculiar

chambered crinoid root not previously known in the lower

Devonian of America north of central New York but also
‘ L




occurring in, the Lower Devonian of Bohemia.™

that the conglomerates

They thought

at the base of their section

resembled the continentdl Connecticut Valley Triassic

sandstone.

TABLE 3

LOWER DEVONIAN. CLAM BANK SERIES (AFTER

SCHUCHERT. ,AND DUNBAR (1934)

BEDS 1 AND 2 MEASURFED BEgWEEN
T

LQURDES AND MI&TY POI

Top covered by the sea

Thickness (ft.)

;U"

Interbedded red shale and sandstone.

Variegated shale and sandstone with
ostracods near basc.

Variegated sandy shale with some
sandstone and limy shale.

Gray thin-bedded rippled sandy and
muddy limestone with alkundant

Spirifer.

Variegated rippled shale and
sandstone.

Gray rippled l#my sandstone with
layers of Spirifer.

Red sandy shale above, below thinly
bedded muddy limestone with
Leperditia, Camarocrinus,Favosites.

'

Variegated shaley sandstone with
small pelecypods.

Variegated shale and sandstone.

Dark-red cross—-bedded conglomerates,
sandstones and some sandy shale.

_210

100

365

35

90

25

40

135

425

265

Total
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Sullivan (1940) in his: study of the rocks of the

Long Point and Clam Bank Series, changed the status of

eagh of these stratigraphic units from Series to Group.

He was the first to recognise that the beds of the Long

Point Group at Lourdes and at Three Rock Point are over- e
tugned, and to establish that the Group contains the

youngest Ordovician fauna known from the west coast of

Newfoundland; he thought this fauna might represent an

of fshore facies of fhe Humber Arm Group which had been.
brought into closex relationship with the Humber Arm
terrain by thrusting. He also considered the Long Point
Group to be faulted against the massive limestone-brecc{a
of Round Head and believed some of the large fragments in
the breccia included fossils like those of the Group.

o The Long Point Group was divided by Sullivan
(1940) into seven beds of which beds 5, 6 and 7 represent
the upper part of the Group (Table 4). Beds 6 and 7
together are approximately equivalent to bed 5 of the
section described by Schuchert and Dunbar (1934), and
bed 5 is their bed 4. However, a brick-red sandstone
noted by Schuchert and Dunbar (1934) at the base of their

bed 5 (Table 2), was apparently not found by Sullivan as

there is no mention of this sandstone in his description

of bed 6 (Table 4).
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TABLE 4

UPPER PART OF THE LONG POINT GROUP
(AFTER SULLIVAN, 1940)

Bed |Section measured from contact with Thickness (ft.)
Clam Bank Group at Misty Point

7 Thin-bedded knobbly limestone with
occasional sandstone layers.
Greenish grey. Very fossiliferous,
containing Dinorthis cf. D.
iphigenia (Billings), Hesperorthis
tricenaria (Conrad), Dalmanella
rogata (Sardeson), Sowerbyella
sericea (Sowerby), and Rafinesquina
cf. R. minnesotensis Winchell. 300

6 Slabby, greenish-grey, sandy
limestone beds, sparsley .
fossiliferous. Exposed near inner .
part of cove at Black Duck Brook. 90

5 Thin-bedded knobbly limestone,

light grey, interbedded with [
greenish-grey shaley layers. A few |
sandstone layers. Almost entirely !
unfossiliferous. Exposed along f
west shore of Long Point between
Black Duck Brook and lighthouse. 443

~,
N

Sullivan's (1940) section of the Clamean Group
is shown in Table 5, where his beds are correiated with the
appropriate beds of the section established by Schuchert
and Dunbar (1934). Beds 1 and 2 of Schuchert and Dunbar
(1934) do not belong to the Clam Bank Group as they were
measured between Lourdes and Mi;Ey\Point, and they are,

therefore, not comparable with beds 1 and 2 of Sullivan.




TABLE 5

SULLIVAN'S (1940) SECTION OF THE CLAM BANK GROUP
SHOWING ITS RELATIONSHIP TO THE SEQUENCE OF
SCHYCHERT AND DUNBAR (1934) FROM BED 3-7.

BEDS 1 & 2 OF SULLIVAN ARE NOT COMPARABLE.

12

WITH BEDS 1 & 2 OF SCHUCHERT AND DUNBAR (SEFE TEXT)

= Lot = = C et

{(ft.)

' . R
| S&D I S iThickness
19341940 ) '
9510 "7 Interbedded red and green

thinbedded sandstone, cross-

bedded and ripplemarked. 370"
7&8 6 Arenaceous and argillaceous

j l1st. interbedded with sandy
shale. Limestone layers

replete with brachiopods
Spirifer modestus var.
| licatus Maynard and Legtaena’

rhombocidalis (Wilkens). 409
6 5 Reddish crossbedded sandstone
and shale. 93
1 46&5 4 Grey-green mud cracked sandy
ist. B7
3 3 Greyish-green, sandy lst. and

shale. Ripplemarked and mud
cracked. Very fossiliferous
including the following:
Platyceras sp., Sanguinolites
sp., Dalmanella cf. concinna
(Hall), Leptaena rhomboidalis
(WilkensTTEgﬁffoer modes tus
var. plicatus Maynard

Strophonella cf. S. geniculata
(Hall), Favosites sp. and

1 Brick-red, thinly laminated
and crossbedded sandstone and
.{interbedded conglomerate.

Mud cracked and ripplemarked. 345

Zaphrentis sp. 125
2 Reddish shale and micaceous
sandstone. 450 .,

-

1,879




Sullivan (1940) comsidered that the fossjils he
. . : g
collected from the Clam Bank Group represented a fauna
similar to that of the Helderberg Limestone of the central

Hudson Valley of New York, now regarded as Gedinnian to

early Siegenian (Boucot et al., 1969).

Cooper (1942) suggested correlation of the Clam

~ Bank Group with the Keyser Limestone of the central
Appalachiéns, thus giving the formation a basal Devonian
age. Several years later, Cooper (1956) restudied the
brachiopods from the Long Point Group and correlated them
with his Upper Wilderness Stage, the equivelent of the
lowest Trenton of Kay (1948).

. In Geological Survey of Canada Memoir 323, Riley
(1962) reviewed all previous work carried out in the‘
Stephenville Map-Ares, but he did not proQide &ny new
information relevant to the thesis area.

Rodgers and Neale (1963) saccounted for the’
conpleiity of the stratigraphy ana structure of the
Palseoczoic rocks of the west coast of Newfoundland, by
proposing the existence of two klippen, one st the northern
tip of the Groét Northern Peninsula and the other extending
from the Port au Port Peniniula-north tb Daniels Harbour.
Part of the latter is shown in Figure 2. They thoughé
the klippen moved into place during the Middle Ordovician:
a deep water greywacke sequence (Humber Arm Series) to the
east was uplifted and slid voatvardl‘undor the influence
of gravity, assisted by lubrication from shales being
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The ;}unger Ordovician age of the Long Point Group
suggested to them that the Long Point Groﬁp and the Clam
Bank Grouﬁ were deposited after the arrival of the klipge,
t%:f giving Zn uppér limit to the time of its enplaceméﬁt.

The fossils collected by Rodgers and Neale from
the Clam Bank Group in 1961 were identified by Cumming
(in Rodgers and Neale, 1963) who considered their age to
be latest Silurian to esrliest Devonian. "

Rodgers (1965) studied both the Long~Point and the
Clex Bank strata, and he reduced the stratigraphic status

of both sequences from Groyp to Formation. He considered

that an unconformity separates the Long‘Point Formation

from Humber Arm terrain and this relationship was sub-

[y

gsequently confirmed by Utting and Brueckner when they dug
out the contact on the east comst of Long Point (in Rodgers,
1965). In the northeast corner of Cl#m Bank (Lourdes) Cove,
Rodgers (1965) described the top beds of the Long Point
Formation and, like Schuchert and Dunbar (1934), noted the
maroon cast of the higher beds, which he stated "still -
resemble the beds in the Long Point more than those in the
Clam Bank." He recorded that HiddI? Ordovician fossils

. were found in this locality in 1961, both by Eindle and

Whittington and by Rodgers and Neale. Although Rodgers
(1965) did not observe the contact between the long Point
and Clam Bank Por-atibns, he boiI:;;E\tg:t the maroon cast
of the highest beds of the former, "hints at a gradation”
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and also that if the Long Point Formation grades up into
the Clam Bank Formation, the lowest 700 feet of the Clam
Bank Formation must represent the time interval’ from Upper

Ordovician to the end of the Silurian. Previous authors

had regarded this contact as a fault because they thought

that the highest beds of the Long Point Formatlon lie against

the highest Clam Bank Strata.

Rodgers (1965) studied the outcrop of the Clam Bank
Formation from Misty Point to Three Rock Point and found
the highest beds exposed on a point a little more than a
mile southwest of Clam Bank (Lourdes) Cove at Red Head
{for this name see Figure 1), with the same stratigraphic
sequence appearing "below them in both directions along
the shore, to Clam Bank (Lourdes) Cove on the one side &and
to Salmon Cove on the other . . . the top and bottom of
this stratigral-jhic sequence are thick units of red bags ,
the upper one especially coarse.” He had difficulty in
fitting the red beds exposed along the shore northeast of
Clam Bank (Lourdes) Cove into this sequénce but suggested
that if a sirigle large cross-fault (shown in Figure 3)
werg;_ present just north of the brook at the northeast
corner of Clam Bank (Lourdes) Cove, then the entire |
section beyond couid be explained as a redder and coarser
version of the sequence southwest of the cove.

Rodgers (1965) noted that north of the communify

of Lourdes, both the Long Point Formation and the Clam

O

NN
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Bahk Formatton strike northeast and dip northwest, whereas
in the vicinity of Lourdes, both formations change from
this dip through vertical to overturx;ld 80 that they dip
to the southeast between lourdes and Three Rock Point. He
states "therefore all strata face or young to the northwest,
whatever their dip; they evidently form & single honocline
extending the length of the outcrop belt.”

Lilly (1966) examined outcrops occurring as shoals
in coastal waters approximately 130 miles north of Port au
Port Bay. Hé found the beds little'disturbed and thought
they represented a northerly continuation of the Clam Bank
Pormation which, in that area, has an overall structure of
a very gently folded anticline plunging to the north.
Further south, Jjust west of the Port au Port Peninsula,
Lilly (1966) found that the rocks eare dipping at 20° ‘to the
northwest, vhereas eight miles offshore the beds are alm:mt:~
horizontal; he also discovered that the Junction between
the undeformed Clam Bank Formation and the intensely
defo;-ned strata of the Humber Arm Group is present about
six miles from the coast.

Bruecknen (1966), fn a review of the geology of
Western Newfoundland, suggested that the Long Point

Formation is an "older neo-autochthonous sequence” of late

Middle Ordovician age'.
Cumming (1967) drew a cross-section through
Anticosti Island to the northern part of the Port au Port
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4

fossiliferous limestone 1n‘ the Clam Bank Formation
representing the total sedimentation of the Silurian
Period on the west coast of Newroundland.
. Kay (1969) divided the Long Point Formation into
four unnamed units:
Unit -
4 BShaly and sandy beds.
3 Sandy and shaly bagal beds succeeded by well-
bedded limestone (30 m).
2 Basal sandy and silty beds overlain by bedded
limestone with reefs and the coral
Labyrinthites (25 m).
1 BSandstone and mudcracked calcilutite (20 m).
He suggested that the Long Point Formation may bde a
continuation of the Mingan Limestone of the Mingan and
Anticosti Islands, and placed it in the Valcourien-Ashbyan
and Porterfieldien Stages of the Chagya.n and Bolarian
Series of the Appalachian region. ,
Weerasinghe (1970) and Shaikh (1971) studied the
Long Point Formstion of the northern and southerm parts
respectively of Long Point. As they were working in an
adjoining area of significance to the present ,ltﬂd’,Ai,{—
was Butually agreed that, to facilitate description of the
Long Point Formation, it was necessary to divide it into

members (Table 6).




TABLE 6

MEMBERS OF THE LONG FOINT FORMATION (FPROM WEERASINGHE 1970)

Formation | Member

8 Lourdes
7 Misty Cove
6 h&achpoint
5 Le Roy
4 Black Duck
3 Portage
2 Shorepoint

B =2 H O N @@ 2 O

1 Tea Cove

2

Members 1, 2 and 3 were named by Sheikh, 4, 5 and 6 by
Weerasinghe, and 7 and 8 by Weerasinghe in conjunction
with the writer.

Weerasinghe (1970) correlated the Long Point
Formation with Briti;h, American and Canadian torn@fions
of Middle to Upper Ordovician age (Table 7), and suggested
that the fauna is noét closely related to that of the
Ottawa Formation of Central Ontario. He also noted that
there is only a slight aée ditf?rence between the fauna
from the uppernosf and lowermost beds resp.ctive;; of the
Long Point‘rorlation. )

Shaikh (1971) found no evidence of a fault contact .

between the Clam Bank Pormation gnd the Long Point
. T




Formation in the northeast cormer of Clam Bank (Lourdes)
Cove; he did, however, describe a fault contact between
the red beds at the top of the Long Point Formation and
the lowest beds of the Clam Bank Formation in the southwest

»

corner of the cove.

”




TABLE 7

CORRELATION OF LONG POINT FORMATION OF THESIS AREA WITH THE
OTTAWA FORMATION (AFTER A. C. WILSON) AND THE TRENTON GROUP

(AFTER T. J. M. SCHOPF)

AFTER A. WEERASINGHE 1970

. Lawrence
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PLATE 2

Cliff, four feet high, devglopgd in the pesat
neﬁr Misty Point showing two tree layers, and
a layer of carbon Just above the pebbles of
the existing beach in the roregrognd.

Cross-bedding in the coarse sand}tones of the ¥

Lourdes Member at Misty Point.







Fig, 1.

Fig. 2.
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PLATE 3

View northeastward across Lourdes Cove looking
along the top of the red sandstones which
strike N 50° E. The en are standing on an

outcrop of the same beds on the beach.

-

View, from the road turning at Winterhouse,
looking northeast towards Misty Point, showing

the beds along the shore striking N 40° E,

and dipping 36° to the NW.
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CHAPTER 2

LONG POINT FORMATION

Rocks of the Long Point Formaticon underlie the
thesis area between Misty Cove, at the southern end of
Long Point, and Lourdes Cove (Fig. 1); only the upper part
of the Misty Co;/e Member and the Lourdes Member are
.represented (Table 8). |

‘ The beds of the Misty Cove Member crop out\ belowv
low tide level in Misty Cove, in the stream bed and the
waterfall close to the northeast corner of Lourdes Cove,
and also in the low cliffs between the waterfall and the
fishermen's huts, toward the southwestern end of the same
cove They are best exposed at the waterfall and behind
the huts, :as the cliffs between these localities are

«

largely grass covered.

The upper 358 feet of the Misty Cove Member c/;:op
cut’ Jf‘\ the thesis area. The lower part of this sequence
is made up of an alternation of grey-green sandstones and
shales, the middle part comprises shales, caicareous
sandstones and thin interk?_gds of limestone, and the upper
pa&t consists of sandstones containing little calcareous
material. The colour of the beds changes from grey-green

at the bottom of the sequence to maroon at the top.

The rocks of the Misty Cove Member are overlain

-
T
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’ TABLE 8

DIVISION OF THE LONG POINT FORMATION

tComposite section measured in Lourdes Cove,
the shore from Misty Point to Lourdes Cove.

INTO MEMBERS AND BEDS

and. along

Member

[ Bed

Lithology

Thickness

Lourdes

3

Brown fissile shales, and

flagstones

Maroon shales with
ses, some contai

imy len-
ng tossils

Red, current-bedded conglo-
merates and sandstones with
red-brown shales at base
ripple marked, in places. a
mud-breccia, graded bedding,
bitumen in joints

38!

64’

115"

Misty

Cove

3

Alternating reddish-pink and
brown sandstones and shales.
Sandstones flaggy showing
some current bedding. Red
sandstone at base very fos-
siliferous. Top beds browner,
less fossiliferous

Sandstone and limestone beds
alternating with grey-green
shale. Limestone more
crystalline 2"-6" thick.
Browner and more (sandy to-
wards top. Very fossili-
ferous

Fine-grained calcareous sand-|

stone, some grey limestone

beds. Layer of brachiopods
79' from top of waterfall,

otherwise sparsely fossili-
ferous

Coarse, grey calcareoug sand-
stone with green-grey shaly
layers. Weathers brown.

Sparse brachiopods and grap-
tolites

46"

95"

162°

55'

i




conformably by 217 feet of red beds of the Lourdes Member

(Table 8). The latter underlie the coast between Misty
Point and the northeast corner of Lourdes Cove, and they
are also present in the southwest corner of the same cove.
At Misty Point the lowest beds exposed are coarse, trough-
bedded red sandstones with numerous pale-green re;Jction
spots. They grade upwards into more shaly beds which
include calcareous lenses. Most of the iron in the cal-
careous lenses, and in the shales immediately surrounding
them, has been rec?uced, so that the lenses and the shales
around them are bright green. These red and green beds
are overlain in the coastal cliffs to the south, between
Winterhouse and Lourdes, by an alternation of dark brownish-
red shales and fine-grained flaggy sandstones which are the
highest beds of the Long Point Formation exposed on the
Port au Port Peninsula.

Beds 1 and 2 of\ the Misty Cove Member (Table 8) are
present on the eastern~side of Misty Cove, and in the stream
section above the waterfall in the northeast corner of
Lourdes Cove. Bot';h consist dominantly of calcareous
sandstone, but those of Bed 1 are cqrser- grained than those
of Bed 2, and they are interbedded with shafs, whereas the
sandstones of Bed 2 contain intercalations c;f limestone.

Bed 3, which crops out in the waterfall in th'ev

northeast corner of Lourdes Cove and also behind th'e

fishermen's huts, comprises sandstones, shales, and both
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sandy and crystalline limestones. The more sandy beds are
not as fossiliferous as the calcareous beds, and they are

generally cross-bedded. Mica and chlorite are particularly

abundant in the sandstones and the shales.

Bed 4 is exposed in the cliffs between the waterfall
and the small headland in the'northeast corner of Lourdes
Cove which is partly covered by Pleistocene marine clay.
It consists of an alternation of reddish-pink and brown
sandstones and shales that form a transitional sequence
between the calcareous rocks of the Misty Cove Member and
the predominantly noncalcareous rocks of the Lour;ies Member.

The red beds above the Misty Cove Member (Table 8},
that are here regarded as forming the Lourdes Member of the
Long Point Formation, have previously been considered as
Clam Bank strata. 'I‘hus,' the beds between Misty Cove and
Lourdes Cove, and also those in the southwest;ern part of
Lourdes Cove, were thought to represent, respectively, the
uppefmost and lowermost portions of the Clam Bank Formation.
The reasons for the assignment of these red beds 'to the
Long Point Formation are discu§sed in Chapter 7.

Bed 1 of- the Lourdes Member is exposed in the
southwestern and northeastern corners of Lourdes Cove, and
it is agéin exposed along strike, in a small headland in
- Lourdes Cove between these two other outcrops. Both in

the exposure in the southwest corner of Lourdes Cove and

in this small headland, Bed 1 shows some trough-bedding
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within the beds and & considerable degree of graded bedding,
with each graded bed reaching a thickmess of up to 18 inches.
Along strike to the north of Lourdes Cove this Bed becomes
progressively more trough-bedded until it is covered by

Bed 2. From Winterhouse, at the point where the Lourdes-
Black Duck Brook roasd turns east Across the Long Point
Feninsula, northward to Misty Foint, Bed 1 reappears showing
extensive cross- and trough-bedding. The cross- and trough-
bedding indicate that, at th¥ time of deposition of the
sediments,'the currents came from 10° to 20° E of N. showing

that_their gource was in that direction. Bed 1 becomes

increasingly more arkosic towards ite tbp. The cement of

the sandstone and the arkose is limonitic and hsaematitic.

The maroon sandy shalés of Bed 2, above the coarse
sandstones of Bed 1, are much darker in colour, and they
contain reduction spots which, in places, form large
patches where the iron has been reduced to‘giye the rock
& bright green colour. Most reductjon spots have sdﬁll
particles of organic material centrally, and in theﬁmore
widely reduced limy lenses there are poorly preserved
gastropods and thick-shelled brachicpods. Af the top of
Bed 2, the colour changes from maroon to dark-brown.

The shales of Bed 3 are dark-brown and very fissile.
. They grade upward into thinly-bedded, dark-brown flagstones.
Bed 3 contains no calcite, and it is unfossiliferous. B

The overall mineral composition of the beds of the

a




upper portion of the Long Point Formation changes quite

gradually up the section. However, changes in the mode of
ocpurrence of a particular mineral, eépecially calcite and

the iron minerals, give rise to quite sudden visible changes

in the rock types.

Beds 1 and 2 of the Misty Cove Member are mostly
grey-green in cqldur but typically weathgr a bright rusty
colour as a result of the weathering of chlorite and possibly
biotite. Both these Beds have a calcite cement.

Bed 3 contains more calcite-rich beds than the
previous Beds; the average composition of the sandy
limestones, which make up much of this Bed, being 33% 4
calcite, 33% chlorite and biotite, and 33% quartz, bitumen
and heavy minerals. Biotite flakes are found, curved and
distcorted along the curve of the cross-bedding, with their
long axes parallel to the current direction. Most of the
biotite has altered to chlprite, some crystals completely
and others partially, and some appear to be ble&ched. The
last may, however, include muscovite. Bitumen occurs as
grains and flakes in all the rock types of Bed 3.

In Bed 4 the percentage of chlorite and mica in the
red sandstones is similar to that of Bed 3. Quarti is more
abundant, and small amounts of feldspar are present. The
proportion of calcite is much less than in Bed 3; excluding

the shell fragments, the rock is wvirtually free of calcite

as, it does not occur as grains or cement. The amount of

\

\
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limonite and haematite increases upward in Bed 4 until,

in the brown beds at the top of the sequence, these minerals
form the cement.

Bed 1 of the Lourdes Member lies conformably on

ﬁop of Bed 4 of the Misty Cove Member. The proportion of
one mineral to another is similar in the sandstones,
conglomerates and shales in Bed 1 but these prQPortions
change gradually from the base to the top of the Bed with
calcite decreasing and feldspar increasing towards @he top.
Feldspar occurs as fresh plagioclase, altered orthoclase

or graphically intergrown with quartz; limonite and haematite
are present as a skin round the grains and also as cement.
The joints of Bed 1, just ﬂorth of Lourdes Cove, are filled
with bitumen which has seeped in at some time after con-
solidation of the sediments.

In Bed 2 limonite becomes more important and makes s
up 20% of the total rock in the shales; it is present as
grains or as a cement, but not as a skin around the grains.
The gquartz content is higher, and the plagioélase content
lower, than in Bed 1. Epidote is present in small quantities.
Calcite occurs in lenses but is not distributed throughout
the rock.

Bed 3 of the Lod}des Member contains no calcite,
and the iron content reaches-a maximum for the Long Point

Formation. . ’

All the red beds of the Lourdes Member contain




little or no calcite, and most of the iron present is

limonite or haematite.

On Long Point, the rocks of the Long Point Formation
strike northeast, almost parallel to the coast line between\'7
Misty Cove and Lourdes Cove. At Misty Cove the beds dip
at 34° to the northwest whereas half a mile to the south
they are vertical, and in thé waterfall in the northeast
corner of Lourdes Cove they are overturned and dipping
steeply to the southeast (65°). 1In the southwest corner of
Lourdes Cove, graded red beds striking at N 50°E, and dipping
tothe southeast at 47°, can be traced across the bay (élate
3) into the northern corner of Lourdes Cove. These are
’/the highest beds of the Long Point Formation represented
on the southern side of the cove. A covered interval south
of the red béds, representing about 130 feet in ;ection,

v

separates them from round-grained ‘'sugary' well sorted,
&

evenly-bedded calcareous sandstones and red shales of the

" Clam Bank Formation striking N 30°%E into the bay. The
covered interval thus conceals the boundary between the
Clam Bank Formation and the Long Point Formation. The
sudden change in strike of the beds from N 50°E on one side
of the covered interval to N 30°E on the other, indicates
the presence of a fault contact between the two formations.

Topographic expression of this fault can be seen as a

valley which extends, in a southwesterly direction, from

just behipd the top of the cliffs above the covered intervald




in Lourdes Cove to the point where it joins the larger
valley in front of Round Head.

Minor faults are present in the Long Point rocks .
in Lourdes Cove; and the rocks of Bed 3 of the Misty Cove
Member are very shattered and slickensided.
Two sets of more or less vertical joints are

distinguished in most localities, one set cuts the beds i

¥
at N 113°E and the other set cuts them at N 57°E.

Fossils are found in all the Beds of ﬁhe Misty
Cove Member; Bed 3 is very fossiliferous, Bed 2 and most
Qf Bed 4 are fairly fossiliférous, and Bed 1, and the top
of Bed 4 are sparsely fossiliferous. The dﬂétribution of

the various fossils in the Beds of the Lonngoint Formation

is shown in Table 9.
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TABLE 9 " - |
DISTRIBUTION OF IDENTIFIABLE FOSSILS '
WITHIN THE LONG POINT FORMATION

-

]
) Fossil Misty Cove :
. Bed
’ 1 3 Juf 1] 2] 3
Rafinesquina esmondensis b4 X
Rafinesquina deltoidea x | x {
Rafinesquina miodeltoidea X X
Rafinesquina laurentina x X ;
Sowerbyella sericea b
Sowerbyella subovalis’ X
Rafinesquina cf. R. hermitagensis X .
Rafinesquina cf. R. planulata X '
‘ Paucicrmma cf. P. rogata X X X x| -
Hesperorthis of. H. tricenaria x | x| '
Climacograptus spiniferous X X
Hormotaoma trentonensis X
Euconia cf. E. etna : ‘ x
Ischadites iowensis ' . X
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CHAPTER 3 ©

PALAEONTOLOGY OF THE LONG POINT FORMATION ,

Brachiopoda

Brachiopods were collected from two outcrops within
the upper 300 feet of the Long Point Formation, one at the
waterfall in the northeast corner of Lourdes Cove, and the
other behind the fishermen's huts near the southern end of
the same cove. Those collected from the lower beds in this
part of the succession, grey—-green sandstones, generally
have quite well preserved shell material present, whilst
tﬁe brachiopods in the succeeding red beds at the top of
the formation are represented mainly by internal moulds;
some external and internal casts were also found.

The specimens have been classified to genus, and, .

in most cases, to species level. Where diagnosis of the

"

species is upcertain, the designation 'cf.' is used to
indicate a comparable, possibly conspecific form and 'aff.'
is used for a related but possibly different species.

The brachiopods collected from the top of the.

Long Point Formation are entirely articulate forms belonging

to the orders Orthida and Strophomerfida.




ORDER STROFAOMENIDA Opik, 1934

{ This order is represented by two genera,

Rafinesquina and Sowerbyella. The rafinesquinids generally

occur alone in the redder, more sandy beds, while the

sowerbyellids are ususlly associated with orthids in the

finer-grained beds (see Plate 4, Fig. 1).

Family STROFHCOMENIDAE King, 1846
Subfamily RAFINESQUININAE Schuchert, 1893

Genus RAFINESGUINA Hall & Clarke, 1892 ‘

Generic description (from Muir-Wood & Williams, 1965).

The EEEil is concavo-convex with a vestigial
pseudodeltidium. The ornamentation is unequally parvi-
costellaté with feeble posterolateral rugese. In the
pediclelvalvé the muscle scar is small, subcircular and
weakly impressed, without bounding ridges except for

“extensions of divergent dental plates. In the brachial

valve the notothyrial platform is weak and trans-

muscle serta are not preserved. c

Rﬁfinesgpina cf.'g. hermitsgensig Bassler$ 1932
\ B

(FPlate 4, Fig. 2).

Material .

N
The single specimen collected from the grey-green

shaly sandstone of the Misty Cove Member, halfwéy between 3%

the top of the waterfall in Lourdes Cove and the rosd from

Lourdes to Winterhouse, is an internal mould of a pedicle

\

>




~ Description

b}
']" ‘

valve.

The shell is broadly U-shaped in outline, &and it is
slightly widér than it is long. The cardinal angle
measures about 9C°. The greatest width occurs behind the
bhinge line. Where the true lateral margins c&n be seen,
they are approximately parallel. The anterior and lateral
margins follow a smooth, almost semicircular curve. The

valve is generally very flast round the mérgins but shows

~considerable convexity in the median region behind the umbo.

Ornamentation consists of costae of two sizes although all
except the median costa, which is thickened, are verj'fine.
The angle between the dental ridges is about 100°.

Discussion

This deacripfion is very similar to that of Salmon~

(1942) for Rafinesquina trentonensis (Conrad) except with

reéard‘to size, as the Long FPoint specimen is larger. In

this feapect it is similar to the plastotype of
R. hermitagensis Bassler figured by Salmon (1942).

Cooper (1956) suggests that because R. hermitagensis
Bassler is consisteﬁ?ly 8lightly different in shape and
ornamentation, it is probably a valid species. If "this
is so, then the\Long Point specimen is probably
Refinesquina hermitagensis Bassler. Bassler (1932)

described this species from beds-of the same age as

the Upper Sherpan Fall beds of the Ottawa Formation.




Rafinesquina cf. R. planulata Cooper 1956.

(Plate 4, FPig. 3) .

Material

A very poorly preserved external mould of a pedicle

valve was collected from the grey-green sandstone above the
waterfall in the northeast corner of Lourdes Cove.

Description

This i1s the smallest of the species of Rafinesquina

collected from the Misty Cove Member of tﬁe‘Long Point
Formation. It has a U-shaped outline, with the greatest
width reached at the hinge line, and nearly parallel lateral
margins so that the cardinal angles are practically right
angles. The anterior margin 1s broadly rounded. The_
valve is flat arownd the margins with greatest convexity
occurring at, and just anterior to, the umbo.

Ornémentation consists of a thickened median costa
and coarser lateral costae with finer costae between.
Faint growth lines can also be seen.

The greatest width is 14 mm. and the valve is 11 mm.

long.
W

Discussion
Cooper (1956) states that R. planulata can be

distinguished from R. trentonensis-by its smaller size,

plano-convex profile and delicate cardinalia. The Long
Point specimen is slightly smaller than those described by

Cooper as R. planulata, but otﬁerwise appears to correspond




PLYTE 4

RAFINESQUINA

Fig. 1. Hand specimen of red sandstone of the Misty Cove
Member of the Long Point Formation, showing shells
at three levels. Lowest level rafinesquinids only;
niddle level rafinesquinids with sowerbyellids;

. ’ .
upper level most;i sowerbyellids. The majority of

the small shells are filled with mud and thus

show almost perfect internal moulds.

OLB 2. Internal mould, with external features
superimposed, of the pedicie valve of a large

specimen of R. cf. BR. hermitagensis Bassler, 1932.

OLB 3. Modelling clay cast of an external mould
of the pedicle valve of a small specimen of

R. cf. R. planulata Cooper, 1956.

OLB 4. Internal mould of the pedicle valve of

R. esmondensis Salmon, 1942.







in outline, convexity and ornamentation. As it is much
smaller and has coarser costae than R. trentonensis, the
Lohg Point specimen is more likely to be R. pla.nulat‘a

than a youthful specimen of R. trentonensis. R. glanuiata

is present in the Oranda Formation of Virginia (Cooper,
1956), but the range of this species is unknown because
no upper limit has yet Been determined. ,

Rafinesquina esmondensis Salmon, 1942

var. borealis Wilson, 1946.
(Plate 4, Fig. 4)
Material ‘

Three specimens were collected from the sandstone
of the Misty Cove Member just below the fed beds at the
base of ‘the waterfall in thé northeast corner of lLourdes
Cove. Only internal moulds of pedicle valves were found.
Description |

'.'l'he. outline is U-shaped and the valve is wides‘t
at the hinge line. Ehe pedicle valve is noderate]}
convex bu‘i: as the greatest convexity is veﬁ close to
the anterior margin, the valve appears to be almost flat
posteriorly. The angle between ti:e dontal ridges is )

narrow, about 90°. The ratio thickness : width : length

is 1 : 5.3 : 3.6; the greatest width is 25 ‘mm.




{

Discussion

This species is characterized by its very narrow )
strip of shell along the anterior margin which mskes the
valve look much wider than long, and flat, when the
convexity of the shell is quite high. The specimens from
the Long Point Formation are smaller than those described
by Salmon (1942) but they are otherwise similar, and tho'
ratio of their length to width is thé same. They are also
smaller than those described by Wilson (1946), although .

only slightly, and likewise correspond in the ratio of
| their length to width. Wilson (1946) used the smaller
size of her specimens from the upper part of the Cobourg
beds of the Ottawa Formation as a sufficiently important
_characteristic to erect the varietﬁ borealis to distinguish
the Cobourg specimens froi 't'he original Mohawkian species
of ‘Salmon (1942). If-this distinction is valid then the
‘specimens from the Long Point Forﬁtion belong to this

-

‘variety.

Rafinesquina deltoidea (Conrad, 1839) e-endgd Conrad, 1839.
(Plate 5, Pigs. 1 to 3)

4

Material .

‘ Five ap§cinons were collected from the red sand-
stone at the top of the Misty Cove Member at the foot of
the waterfall in the northeast cerner of Lourdes Cove.

They are internal cnoulds of pedicle valves which show

{
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‘ PLATE 5

RAFINESQUINA DELTOIDEA

[ ]
Three specimens of pedicle valve showing

variations in shape.
All figures X 2.

Fig. 1. OLB 5. Internal mould, with external features -
superimposed, of pedicle valve of R. deltoidea
showing typical deltoid shape with smooth

lateral margins and angular anterior margin.

Fig. 2. OLB 6. Internal mould of pedicle valve of
R. deltoidea showing pentagonal outline with

sinuous lateral margins.

Fig. 3. OLB 7. Internal mould of pedicle valve, with
external features superimposed, showing

pentagonal outline with smooth lateral margins.
b

e

-
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outline, superimposed exterhal ornamentation and, in
specimen OLB 7, weakly preserved muscle scars. No
brachial valves were found.

Descript&on

The specimens range from deltoid to subpentagonal
in outline, all with small ears and ve?y small umbos. The
shells are convex.with angular geniculation about 18 mm.
from the &mbo. The posterior part of the shell is rather
flat, and specimeﬁs OLB 6 and OLB 7 show slight wrinkling
which could be postlateral rugae. The angle between the
dental ridges is about 100°. Specimens OLB 5 and OLB 7
exhibit very fine costellae, and specimen OLB 6 shows
slight thickening of the median costa. The ratio of
thickness : width :. length of the figured specimens is
1: 2:7 : 2.3. The greatest width is 25 mm and the
qreateét length is 21 mm. 4
Discussion

The Long Point specimens are similar in size énd
outline to R. deltoidea from the Ottawa Formation as
described by both Wilson (1944) and Salmon (1942).
However, they differ in being :less convex, i.e., the
thickness of their shells is about 8 mm as against a

t‘thickness of soﬁe 10 mm for the Ottawa specimens. Some
of the more subpentagonal Lonq Poingyspecimens are alsé

similar in shape and outline to R. praecursor, but R.

praecursor is highly convex, while the Long Point specimens

i N ¢




are all geniculate, and this clearly distinguishes them
»

from that species.

Rafinesgquina miodeltoidea Wilson 1944,

{({Plate 6, Figs. 1 - 6)
‘Material
Six well preserved and several eroded specimens

of internal moulds of pedicle valves were collected from
the red shndsténe at the top of the Misty Cove Member of
the Long Point Formation at the foot of the waterfall in
the northeast corner of Lourdes Cove. No brachial valves
were found.

Description

The outline is deltoid to subpentagonal/@ith
slightly auriculate cardinal angles. The greatest width
is at the hinge line. The posterior portion of the shell
is flat. Geniculation occurs about 12 mm from the umbo
where is is sudden and angular, 100 - 110° between the

anterior and posterior portion of the shell. Specimen

OLB 10 (Plate 6, Fig. 6) is probably an older shell as the

'length of the anterior portion of the shell from the

geriiculation to the anterior edge is greater than in the
other specimens. There are two sizes of costae, and the
central costa is slightly thickened. The angle between
the §ental ridges is about 110°. The ratio of thickness

»

width’: length is 1 : 3.1 : 2.6 and the maximum width is

-

20 mm.
]










Discussion

The specimens are very uniform in outline and size
and correspond exactly to those described by Wilson' (1944)

from the Ottawa Fdrmation as R. migdeltoidea. R.

miodeltoidea is found throughout the Coberg beds, where it

is associated with R. deltoidea, and also in the topmost

)

Sherman Fall beds.

Rafinesquina laurentina Wilson 1944.

(Plate 7, Figs. 1 - 4 and

Plate 8, Figs. 1 - 3 )
Material

Six specimens are figured from a total of fifteen

specimens which were cellected f£om the red sandstone of
the Misty Cove Member in the northeast corner of Lourdes
Cove, and from the grey beds behind the fishermen's huts
in the same cove. They-are external and internal moulds
of both pedicle and bra;hial valves. The dental gidges
of the vales collected from the grey beds still consist
of shell méterial.

Description

The specimens are U-shaped or subpeqéagonal in
outline. The greatest width occurs at, or just in front
of the ¥{hge line. The shells are highly convex with a

maximum convexity half way between the anterior and

posterior margins. The part of the shell posterior to the




PLATE 7

RAFINESQUINA LAURENTINA

All figures X 2,

Fig. 1. OLB 1l1. Internal mould of pedicle valve, with
external features superimposed, showing typical
U-shaped outline. Some wrinkling of the surface

is apparent and there & e faint impressions of

muscle scars. The cardinal extremities are
damaged in this specimen which has its greatest

width in front of the hinge line.

Fig. 2. OLB 12. Internal mould of pedicle valve that
differs in possessing sinuous lateral and slightly

alate cardipal angles.

Fig. 3. OLB 13a. Internal mould of pedicle valve with

greatest width at the hinge line.

Fig. 4. OLB 13b. Profile showing high convexity and
contiﬁuous curvature of the pedicle valve from .

umbo to~vanterior margin. .







. All figures X 2.

- FLATE 8

L4

RAFINESQUINA LAURENTINA

BN

Fig. 1. OLB 14a. Internal mould in plaster of paris'

) Fiso 20

of pedicle valve showing muscle scars. '

OLB 14b. This internal mould of & pedicle valve
looks much wider than long because of the great

convexity of the shell.

fal

OLB 15. Pedicle valve exterior. This damaged

valve has a U~-shaped outline, and is.ornamented
with two sizes of costae, 3 to 5 finer ones

between coarskr ones.
R. DELTOIDEA or R. LAURENTINA

OLB 16 a. Plaster of paris mould of brachial' valve
interior showing flatness of velve and shape of

muscle scars. The median septum is slightly off-

. centre. Angle between dental ridges about 90°. '

OLB 16b. Disgram of interior of specimen OLB 165,
an example of R. trentonensis type brachial
interior (Salmon, 1942).
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level of maximum convexity is wider than long givi:ng some
specimens an appearance of much greater width than length.
The ratio of thickness : width : length is 1 : 3.8 : 3.0.

Interiors .of both ped'icle and brachial valves are
found (see OLB 14a and 1l6a). The muscle scars of the very

flat brachial valve are of the simple R. trentonensis type

as described by Salmon (1942) (see Plate 8 Fig. 5). The
cardinal process is very small. The angle between the
dental ridges is generally wide, about 120°. The dorsal
median ridge is about one half to one third tpe length of
the shell. : %

The pedicle muscle scar is almost circular,
slightly elongated and narrowing anteriorly; it shows
radial ridges. The adductor scar is elongated and distinctly
separated from the diductor scars. The border of the
anterior end of the scar is faintly impressed. Simple
teeth are present on At‘he hinge margin.

Ornamentation consists of coarse costae separated
by finer costae, the number of the latter is rather
variable, especially in the central part of the shell
(Plate 8, Fig. 3).

Discussion

Specimens from the Long Point Formation are

generally slightly smalle;: than thés? of R. laurentina

.

described by Wilson (1944) from the Ottawa Formation. Some

of the specimens with a subpentagonal outline (see




52

OLB 12, Plate 7, Fig. 2) resemble R. deltoidea but they
have been included with R. laurentina because they are
highly convex, without geniculation, and have a slighfly
less .angular outline.

In the Ottawa Formation Wilson (1944) found

specimens of Rafinesquina whose characteristics of outline

and geniculation or convexity fall between those of R.
deltoidea and R. laurentina.  This is also true of some of
the specimens of this genus collected from the Long Point
Formation. R. laurentina is found associated with R.

deltoidea and R. miodeltoidea throughout the Coberg beds

of the Ottawa Formation.

Family SOWERBYELLIDAE Opik 1930
Subfamily SOWERBYELLINAE Opik 1930

Genus SOWERBYELLA Jones 1928

Generic Description (from Wilson, 1946 and from Muir-Wood

L 4
and Williams, 1965).

Tﬁe oﬁtline of the shell is oval or semicircuiar.
The shell is concavo-convex with the greatest width at or
near the hinge line. The cardinal angles are ;cute and
extended in some cases. The cardinal area is low, usually

striated, and occasionally crossed by transverse wrinkles.

The delthyrium is triangular and partly closed by the

~deltidium. -
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The ornamentation is parvicostellate, either smooth
or slightly beaded and variably segregated. J

The pedicle muscle scar is small and bilobed,
bounded posterclaterally by short dental plates and
anteromedianly by a bair of divergent ridges which bifurcate
from a 'short median ridge ind bear the adductor scars. The
brachial valve muscle scar hn. a pair of strong median
septa flanked by raised suboval areas. The nediaﬁ ridge
is variably‘de;elopod. ,

"In S. (Sowerbyella) the parvicostellae are

: a‘égregated into narrow segments by many accentuated costellae.
The median ridge in the brachial valve is weak or aﬁunt.

Bov'erblella sericea (Sowerby, 1839) Jones; 1928. /

_ (Plate 9‘, Pigs. 1 - "5)
Haterial_ ‘ |

' Fumerous specimens vere collected from the grey- A

. green sandy limestones at the top of the Misty Cove Member
of the Long Point Formation in the waterfall af the
northeast corner of Lourdes Cove, and algo from the beds
'in the cliffs behind the fishermen's huts near the southern
side of the same cove. They are well preserved, with shell
material still present, n;ad include exteriors and interiors
of both pedicle and brachial valves. |

Other,\ldditionai spscimens of pedicle and brachial

valves were collected from the red -andltoﬁe at the base of
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PLATE 9

SOWERBYELLA SERICEA

All figures X 4.

Fig.

Fiqg.

Fig.

Fig.

Fig.

1.

OLB 17a. Pedicle valve exteriors aad, top right,
an internal mould of a brachial valve. The
former shows two sizes of costae and the punctate

nature of the shell, and the 1a£ter, the cardinal

area.

OLB 17b. 1Interior of a small brachial valve with
muscle scars of a more circular form than is
typical of this species; possibly a specimen of

S. subovalis.

OLB 17c. Internal mould of pedicle valve showing

muscle scars. and lemniscate mantle canal pattern.

OLB 18. Internal mould of poorly preserved

brachial valve of quadrate form.

.

OLB 19. Exterior of small brachial wvalve of

quadrate form showing two sizes of costae.

-~
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the Qaterfall in thé northeast corner at Lourdes Cove.

Most of these are poorly preserved as internal moulds but
where shell material is still present it is in a weathered,
very friable state and shows the punctate nature of the
shell. Many of the shell® are mud filled and they yield
véry detailed internal moulds whea the rotten shell

material is removed or scraped away. -

Description

The outline of the valves is a variable feature
and specimens range from semi-circular to subrectangular
(Plate 9). Nearly all specimens show the gieatest width
at the hinge line, but some of the smaller brachial valves
habﬁ Umﬂl'greatesp width just in front of the hinge 1line
as their cardinal angies exceed 90°. The width of the
valves varies from 8 mm to 18 mm, and the length from 5 mm
to 9 mm. Curvature of the pedicle valve is moderate,
occurring in -the median part of the valve.

Ornamentation consists of two sets of obviously
different sized costellae, the thicker ones dividing the
shell into segments (Plate 9). This separation into
segments is especially well developed on the pedigle valves
but not so noticeable on the brachial valves. The shell
is highly punctate (Plate 9).

Oon all the brachi;l interiors, the two submedian

septa are conspicuous, and on most specimens a small median.

ridge can also be seen between the anterior ends of the




median septa (Plate 9, Fig. 3). In the better prederved
émalier specimens, the raised suboval areas which suppq;ted
the adductor muscles are distinct (Plate 9).

The interior of the pedicle valve (OﬁB 17¢)} shows
bilobed muscle scars separated by a short median ridge
thch bifurcates about halfway down the length of the
mugwle scar lobe. Submedian septa occur on each of the
two lobes. The punctate nature~of the sgs}l is evident
beyond the muscle scars towards the anterior margin of the
shell, and the impression of a . lemniscate mantle canal’
pattern can also be distinguished.

The cardinalia are.small and are only well
preserved inVa few specimens. (Plate 9, Fig. 1).

+

Discussion

Wilson's (1946) description of $. sericea from the
Ottawa Formation is applicable to the Long Point specimens
which similarly exhibit a great rénge in the size of the

valves, the smallest brachial valve measuring 8 mm in

width and the widest 18 mm. Variation in size is thus

characteristic of this species. However, the brachial

valve of S. subovalis is described by Wilson (1946) as

aeing indistinguishablé from smald speéimens of 5. sericea,
and it is thus possible that some of the smaller specimens
included here represent the brachial valve of S. subovalis
rather than S. sericea. In the Ottawa Formation, S. sericea

is found throughout the‘Sherman Fall and Coberg beds.




Sowerbyella subovalis Wilson 1932.

(Plate 10, Figs. 1 - 3).

Material

Several specimens were collected from the sandstones
just below the red beds of the Misty Cové Member in the
northeast corner of Lourdes Cove. Most of them retain
some shell material but it is weathered and friable. The
roéten shell material is quite easily removed to reveal

« the internal moulds present within these shells., Only
pedicle valves were positively identified.

Description

The outline of the pedicle valves is almost oval.
The lateral margins, almost parallel toggach other, curve
smoothly into the anterior marygin. The length is two
thirds to three quarters the width. The pedicle valves
are convex-with the greatest convexity just in front of the
umbé, and the sides curve down suddenly to give the shell
a short thick appearance (Plate 10, Fig. 2).

The brachial valve was originally described by
Wilson (1932) as being indistinguishable from that of
S. sericea. The smaller specimens of brachial valvéé,
especially those with the more oval outline and rather
narrower Qidth (OLB 17b), are probably, thereforg, the
brachial valves of §: subovalis;

Costae of three sizes occur, the largest dividing

" the shell into segments which' are then filled with costae










—
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of two smaller sizes that alternate with one another.
Discussion
It is difficult to distinguish between this species

and S. sericea. However two different forms are present.

The more rectangular form has been included with §. sericea

and the oval form with a more convex pedicle valve with
§./subovaiisﬁ
The latter species occurs throughout the Upper

Coberg beds of the Ottawa Formation.

. 3

Order ORTHIDA Schuchert and Cooper 1923,

This order is represented by two genera, Paucicrura

and Hesperorthis. The paucicrurids are reasonably abundant

and quite easily recognised whereas the hespercorthids are

»
-

broken, badly preserved and very difficult to identify,

Family DALMANELLIDAE Schuchert 1929

Genus PAUCICRURA Cooper 1956

Paucicrura cf. P. rogata (S5ardeson) 1892.
(Plate 10, Figs. 4,‘5)
Material
Several whole, and a number of broken; specimens
were collected from the sandstone beds, both grey and red,
at the bottom of the wat%rfall andbalso above the waterfall

in the northeast corner of Lourdes Cove. An external cast
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of a pedicle valve and of a brachial valve are figured.
Most specimens are casts or moulds but those from the red
bed% still have some shell material present. Many of thé
specimens are crushed or broken and no interiors were
found with complete cardinalia or showing muscle scars.’

Generic description (exterior only, from Cooper, 1956)

The outline is quadrate to subcircular and the
profile is convexo-concave to plano-convex. The brachial
valve is gentlyséulcéte. The hinge line is shorter than
the greatest width. The cardinal area is very small with
the delthyrium and notothyrium open. Orqamentation is
coarsely fascicostellate to finely costelléte, wit£ the
costellae grouped in bungles which curve élightly on: the
wings and along the cardinal region. The costellae are
occasionally hollow. The shell is punctate.

Description

The pedicle valve has a convex profile and is
subquadrate in outline. The greatest convexity develops
in front of the umbo to give an almost triangular posterior
view. The hinge line is shorter than the greatest¢ width
of the valve. The cardinal angles are rounded. The umbo
is very small but only the exteriop\is seen. The
ornamentation is fascicostellate with the cogtellae
_curving up towards the hinge. on the cardinal angles.

The brachial valve is shorter than the fedicle

valve, and it is almost flat, with a slight sulcué on the

@




61

posterior part of the valve; the sulcus is deeper on the
smaller specimens. The costellae again curve towards the
hinge line. |

The specimens vary in size but all are small; the
average width is 10 mm and the average length 8 mm.

Discussion

The external characteristics of these specimens
resemble those of Faucicrura rogata (Sardééqp), but'with—
out any inté}iors to help confirm this.diagnosis, only the
designation c¢f. can be given.

F. rogata (Sardeson) is described from Missouri,

Minnesota, ard Wisconsin from rocks of Wilderness to Trenton

age, and as Dalmaneila rogata Sardeson it is described
from all exposures of the Sherman Fall beds, and the Cobourg

beds of the Ottawa Limestone (Cooper, 1956; Wilson, 1946).

Family DOLERORTHIDAE Opik, 1934
Subfemily HESFERORTHINAE Schuchert & Cooper, 1931

Genus HESPYEROKRTHIS Schuchert & Cooper, 1931

Hesperorthis cf. H. tricenaria (Conrad, 1843)

- (Plate 11, Figs. 1 to 3)
Material
A few fragmentary valves and two internal moulds h
of pedicle valves were collected from the grey-green |
sandstone of the Misty Cove Member, halfway up the water-

fall in the northeast correr of Lourdes Cove.

w



Flate 11

HESFERORTHIS CF. H. TRICLNARIA (CONRAD, 1843%)

.

All figures x 4.

n

Fig. 1. OLB 25. 1Internzl mould of pedicle valve, slightly
crushed and distorted, showing cardinal area and

simple, strong costae.

OLB 26. Internal mould of a broken pedicle valve
-showing outline of the shell, the simple costae,

and the interior of the cardinal area.

Fig. 3. QLB 27. Plasticine mould of broken valve taken to
show the internal structure of the ribs. Note that

each rib has a glight median cleft.
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Generic description (from Wilson, 1946).

Semicircular or semi-elliptical in outline. Plano-
convex or concavo-convex in profile. The hinge line is
straight. The cardinal angles are acute or form a right
angle. The anterior smargin is straight or broadly convex.
The pedicle interarea is long, plene, or gently curved,
and the brachial interarea is plane and shorter.

The"pedicle valve is convex with a gently curving
beak. The delthyrium is long and narrow covered by &
partial or complete deltydium. The pedicle interior has a
deep cavity with small teeth and shallow, oblique crural
fossettes.

1
3

The costae are sinﬁlg and strong vith a few finer

P

ones between then. Internally each ridb has & median cleft.

4¥
B

The shell substance is ilpuncjzate.
Desérigtion

Two complete but poorly preserved internal noulds
of pedicle valves were found, The outline is aenicircular
and the hinge line is straiéhtv As both specinena are
dalaged on one sin.a-v this descriptlon is bqsed on the

undanaged side of each specimen. Both specimens are

convex in profile. The costae are strong &nd simple-smd, —_—

internally, there is a slight cleft down the centre of each
rih‘ge near the anterior margin. The beak is gently curved
and, long, but the delthyrium cannot be seen; on either

side there is a mould of a deep cavity withismall oblique
i - ; '

\

-




dental ridges.

Some shell material removed in cleaming one of the
speéinens was impunctate. |

‘The- vﬁllves average 22 mm wide, and 19 mm long in
their undamaged state. |
Discussion u

It is difficult to make a positive identiticatién
on the basis of two badly weathered specimens. Those
characteristics still preserved indicate that they belong
to ¢t | enus Hesperorthis and possibly to the species
H. tricenaria.-- The stratigraphic rangé of the genus is‘ -
from Lower Ordovic'ian to Upper Silurian but H. tricenaria
is normally restricted to the ‘lower end of this i'ange
although it has also been collected from the Cobourg beds
of the Ottawa Limestone by Wilson (1946). 1‘

Other fossils of the Long Point Formation

A

In eddition to brach10pods, other fossils were
collected from the upper part of the Misty Cove Henber .
and from the Lourdes Member of the Long FPoint Pomtion. o )
These include paptolites, gaatropodl, crinoids, n}rilobite
and an alga. Apart from the graptolites, which are locally
sbundant, the other groups are less widespread, and they
are represented by only a few specimens belonging to a -

limited number of species or even to a single species.




Class ' GASTROPODA Cuvier, 1797 | /

Family RAPHISTOMATIDAE Koken, 1896  ° v
Subfamily OPHILETINAE Knight, 1956
Gegns EUCONIA Ulrichk & Scofield, 1897
‘ Euconia-cf. Euconia etna Billings, 1865
(Plate 12, Xig. 1) o
Material

One broken internal mould was collected together

Joway

with a few thick-shelled bra%hibpods ans\gngher small
gastropod (Plate 12, Fig. 2) from a limy lens in the
Lourdes Member in the cliffs on the small hesdland just

before the road turns across Long Point at Winterhouse.

Generic description (from Twenhofel, 1938)

The shell is trochiform, acutely conical with °
shellow sutures. The sinus culminates at the angular
periphery Jjust above the upper suture in & short notch.
Description '

Only the two middle whorls of the shell are preseﬁt, .
with both the apex and the aperture missing. The shell is -
slightly compressed laterally but not sufficiently: to
obscure its main characteristics. The form of the shell
is a flat cone with a proJected.?pical angle of 65°. The ]

. sutures are shallow, accentua&iné the flat sides of the

cone. " There are wrinkles on the surface of the lower

whorl curving in an abapical direction tqwarda the aperture.

The base of the lower whorl is very flat at an angle of




~ Fig.

Fig.

1.

2.

PLATE 12

FOSSILS FROM THE LOURDES MEMBER

OLM 12. X 2 Internal mould of Euconia cf. E. etna
showing trochiform outline, very shallow sutures

and subrhomboidal cross-~section of lower whorl.

Three thick shelled,indeterminate
brachiopods and an iﬁternal mould of a small com-

prgssed roundly trochiform gastropod. Some shell

structure remains in the brachiopod shells.







70° to the side and then curves gently to a small umbilicus

in the centre of the concave area. Although the aperture
is missing, the exposed crcss-section of the lower whorl
shows it to be subrhomboidal,.

The specimen is 3.6. cm wide ;cross the base and its

‘

reconstructed height is 2.8 cm.

Discussion

The specimen is very similar to both Euconia
ramseyi (Billings) and E. 'etna (Billings). It is
-apparently larger than E. ramseyi, but exactly the same:
size (if reconstructed) as specimess of E. etna illustrated
by Billir:;s (1865) and by Knight (1941).

The genus Euconia appears to be thé only aqutely
‘conical trochiform genué present in the drdovician, but’so:
far has only beentfound in rocks of Lower Ordovician age.
E. ramseyi, of which only one specimen has been described,
was collected from the Romaine Formation in the Mingan
‘Islands (Billings 1859, Twenhofel, 1938) while E. etna
was described by Billings (1865) from Western Newfoundlaﬁd
and by Knight-(1941) from Division G of the St. George's
Group as well as from the Table Head Group of Western
Newfoundland. The Lourdes Member, however, lies at the
top of the Long Point Fo;mation which is dated as vyoungest
Trenton age and, therefore, since Euconia has only been
found as high as the Beekmantown in the past, either the

range of Euconia has to be extended, at least to the bottom
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of thg Upper Ordovician, or this specimen must b¢ regarded
a8 a derived fossil from the St. George's Group or tﬁe
Table Head Group. The specimen was found closely
associated with other internal moulds of & turreted fora
as well as with a small, roundly trochiform gastropod and
thici shelled brachiopods which are very worn (Plate 12,
Pig. 2). )

Supérfamily MURCHISONIACEA Koken 1896
Femily MURCHISONIIDAE Koken 1896
Genus MURCHISONIA  Salter 1859

Hormotoma trentonensis (Hall, 1847) Ulrich;;nd Scofield, 1897
(Plate 13, Pigs. 1 - 2)

Materisl

Several broken 6r incomplete specimens, all
internal moulds, were collected from the red ssndetone in

. ~ .
the banks of tha\atrean below the vgtorrall in the

northeast corner 9f Lourdes Cove.
Generic description (from Wilson, 1951)

Large, high-Bpired, practically imperforate A
shells up to 75 mm in length with an apical angle of
38-40°. There are ioven or eight yolﬁtibns which are
rounded on the ;xterior and enlarge rapidly. Aperture

r .
“vith a2 broad deep notch in the outer lip.

Descriptiog -
Specimen OLM 7 (Plate 13, Pig. 1a) is a partial

t




HORMOTOMA TRENTONENSIS (HALL, 4847) ULRICH AND SCOFIELD, 1897

Fig.

Fig.

l‘ig .

1a;

1b.

2.
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PLATE 13

Ol 7. Partially eroded specimen showing_
exterior of two conpletg whorls and two
poorly preserved whorls below. The apical

whorls are missing.

Composite diagram of OLM 7 taken from tracing
of photograph and by inspection of apecimen.
Continuous lines indicate features present,

end dotted lines represent inferred structure.

OLM 8. Three apical whorls of small broken

" specimen which is crushed so that the width

of the specimen is exaggerated.
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8pecimen with two, or probably three, apical whorls nisging.
ot tﬁe remaining whorls, tvokﬁie complete and, below them,
two others can be distingﬁished together with éhe
aperturdﬁor the body whorl and the central columellg.

The whorls are rounded and expand very rapidly towards

th; ﬁperture. . No shell natefial remains and there is,

thus, no evidence of growth lines or of a notch or
selenizone.

Discussion |\

Hormotoma trentonensis (Hall, 1847), typical of
the Trenton Group, }s rafely found';h Minnesota where the
" type specimens were collected, but it is common in the
Trenton Limestone of Canada and New York (Ulrich end
Scofietd, 1897). Wilson (1951) rdﬁtricts this species

to New York, and considers that a smaller variety,

Hormotoma trentonensis crassa is the typical Canaqian form.
This variety is found throughout the Ottawa Linestone'with
the exception of the lowest Pamelia beds (UiIéon, 1951).
The Long-Point specimens:-are generally smaller than those
reported tfon the.Rew York area but due to the incomplete-

ness of ﬁie Long-Point specimens it is not possible to

decide‘whethér or not they belong to the smaller variety
recognized by Wilson. |

-




Class GRAPICLITHINA Bronn, 1846

Order GRAFTCLOIDEA Lapworth, 1875

Family DIFLOGRAFTIDAE Lapworth, 1873

Subfamily CLIMACOGRAFTINAE ' Frech, 1697
s

Genus CLIMACCGRAFTUS Hall, 1865

Climacograptus spiniferous Ruedemann, 1912

(Flates 14 8nd 15)
Material

Twelve more or less complete specimens as well as
many fragments were collected from the listy Cove Member
of the Long Point Formation in the cliffs behind the
fishermen's huts near the southern end of Lourdes Cove.

A number of poorly preserved specimens was alsé collected
from the same horizon in the beds exposed in the waterfall
in-the northeast corner of Lourdes Cove. "

In spite of the coarse texture cof thé rock some of
the graptolites are well preserved as a yhin carbon film,
particularly those collected from the locality behind the
fishermen's”huts, which are generally more or less complete
with the sicula still present.

Generic description (from Elles & Wood, 1906, and from

Ruedemann jin Treatise on Invertebrate
Paleontology, rart V, 1955)

The rhabdosome is biserial throughout with bilgteral
*éymmetry. No synrhabdosomes have beenrfound. THe thecae
- are tubular with the ventreid wall of each showing sigmoid
curvature. The apertural margins are typically horizontal in

&

a well -defined excavation, occaéioﬁally introvertwd. The upper
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PLATE 14

CLIMACOGRAPTUS SPINIFEROUS

OLM 3. Small specimen showing slight narrowing of
rhabdosome at theca 2! at the top of the sicula

and two fine straight spines.

OLM 4. Enlargement X 40 of part of rhabdosome of
a broken specimen showing the thickened rim of the
thecae and the typical biconcave free wall of tHe

Long Point specimens.
-

. ¥ X . .
OLM 5. Larger specimen showing typical delicate

straight spines with an angle of 110° between them.

OLM 6. Small specimen with nema extending twice

the length of the rhabdosome. ’

-
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PLATL 15

ld

CLIMACOGRAPTUS SPINIFEROUS RUEDEMANN 1912

Fig. 1. OILM 2a. X 6. The largest specimen collected

L4

showing the narrow rhabdosome and the long, thin

r

basal spines.

Fig. 2. OLM 2b. X 40. Enlargement of a part of the

rhabdosome of specimen OLM 2 to show the
characteristic features of a single theca: shape,
thickened apertural rim, small mesial spines,
biconcave form of the free ventral wall. These
features have been emphasised by erosion of the

surface leaving only the thecal outline.

Fig. 3. Diagramatic represcntation of Fig. 2.
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part of the ventral wall is approximagely vertical and
free, the middle part has an impressed edge which curves
sharﬁly inward to form the so-called excavation whilst the
lower part resumes the vertical position and is in_contact

with the theca next below. Thecal spines are ventral and

medial in position. Thé aperture may be bordered by a riﬁ.
A virgula is present expanded at the antisicula end in some
species.- .A sicula groove is sometimes present beginning
near the sicula end.

Description

The straight, scandent, biserial rhabdosomes are
small, between 0.5 cm and 1.0 cm long although three
specimens exceed this and reach 2.0 cm in length. The
rhabdosome widens'vgry rapidly over a distance of about
2 mm from the sicula end (theca 3!) to a maximum wi%th of -
1.2 mm in thd three lafger specimens, and to approximately
1.0 mm in the smaller ones, Just before maximum width is
reached there is 'a slight narrowigg on twohof the specimens
at about the lével of theca 27.

The thecae are small and close, averaging 20-24 in
10 mm; 20 in 10 mm in the larger specimens. 1In the larger
specimens the sigmoidal thecae are a?out 1.0 mm long. The g
free ventral wall overlaps one third of the total theca
Plate 15, Figs. 2, 3). The horizontal apertural edge,
situated in an elliptical excavation, is thickened into a

4
rim which extends outwards as a small spine. There is also
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a small mesial spine at the top of each excavation. The
free wall between these two spinés is not concave but
father biconcave (Pléte 15, Figs. 2, 3).

Discussion ( | .

Only one species of Climacograptus appears to be

represented by the Long Point specimens which superficially
resemble C. bicornis. However, they are smaller, narrower,
have straight spines and neither theca 1! nor theca 1’ is
ever modified to the extent of being only a spine. Elles
and Wood (1906) suggested that-small forms similar to

C. bicornis are a dwarfed survival of that species and-they
placed them in a separate species, Q{ supernus. C. supernus
differs from C. bicornis in being smaller and harrower,.and

it also shows a slight narrowing of the rhabdosome about

the level of theca 2! and theca 2° at the top of the sicula.

.Furthermore, the basal spines of C. supernus are smaller -

and finer and are only enfargements of the mesial spines of
theca 1! and 12. The Long Point species is very similar to
C. supernus, even:to the extent éf the two specimens showing
a slight narrowing abéve the sicﬁla at the level of theca '
2?7, but its straight and slender basal spines are never
curved as is frequently the casé with the basal spines of

C. bicornis and C. supernus. Two other, smaller

climacograptids with straight spines that also resemble -

the Long Point specimens are C. pygmaeus (Ruedemann, 1925)

and C. spiniferous (Ruedemann, 1912, 1947) but the spines of
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the former are distinctly smaller while those of the latter
are slightly larger and thicker. Apart from this minor

difference, ¢. spiniferous and the Long Point form are

. 6therwise remarkably similar, and although\ the latter is
generally slightly smaller, and has its thegtae more closely
arranged the; are’ con31dered to be conspecific.

Both C. splnlferous and C. pygmaeus are index

fossils of theé highest graptok zones of rocka of Middle

Ordovician age in Eastern Canada 1va, 1969). C. supernus

is found at gn equlvalent level 1n t e British P. lxnea?ls
zone, 91m11ar1y at the bourndary between the Middle and
Uppei Ordovician. .
Weerasinghe (1970) and Shaikh (1971) both describe
climacograbtids frdm the Misty Cove Member of the Long
Point Foi’mation.o In both cases these fossils have been.

®

identified as Cllmacograptua eff. C. 1nu1t1 milis Wilson.

Inspectlon of these specimens 1nd1cate that tnby are in
fact -the same as those described above. The apertural rim
is thickened and extended into a sllght spine snd there is
A mesial spine on each theca but between these spines the
free vantral wall is biconcave rather than cbncave. The
thecae are Bmaller and more cloaely arranged ‘than those of
C. inuiti ‘gimilis and the sicula end shows two Bpines
2

developed from the mesial apinés of thecae 11 and 1 The

spines are straight, relatively long and slender like those
N

of C. spinjiferous. Like the specimens described”above,
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those of Shaikh "(1970) were also found associated with

fragments of diplograptids.

h Class . CRINOIDEA
S L (Plate 16, Pigs. 1, 2)
One thecal plate, possibly from a cystoid, and
long crinoid stems were found in the Misty Cove Member,
'btvath in the waterfall in the northeast corner of Lourdes@
Cove and behind the fishermen's huts in the same cove. .

: . Behind the fishermen's huts, crinoid stems are

found in & thin muddy band above the shell banks of
sowerbyellids. ~'ﬂ.‘hé_ segments are <very long, althoﬁgh no
__— complete sbecipén was found, so they cam;oi:' ha‘ve travelled
' far from their growing position. In the northeast -
_ corner of the c¢ove a crinoid layei' occu&rs at the same
level but' m‘this localit; the branches and stems are
broken up into small segments or even individual

vcolumnais. The poasible( cystoid plate. was found amongst

these. _ . ¢




- Fig.

Fig.

Fig.

PLATE 16 2

1. OLM 9. Slab from crinoid hgd in southwest

corner of Lourdes Cove showing external moulds

of long aections of stems.

-

OLM 10. Singlé calyx plate, possibly from

a ¢cystoid, from seame site ms above.

ENCRINURUS SF.

e

OIM 11. Pyglidilm of very small.specimen
showing triangular outline, ten distinct
annulafions_ﬁnd more vague ones in the
narrow axial lobe, and backwardly curved

pleurae with their distal ends separated

from one another. - \m\\\

+
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Class  TRILOBITA Walch, 1771

Family ENCRINURIDAE Angelin, 1854
Subfamily ENCRINURINAE Angelin, 1854
Genus =  ENCRINURUS Emmrich, 1844

T

Encrinurus sp. Emmrich, 1844
(Plate 16, Fig. 3)
Material |
One very small infernal mould of a pygidium
was collected from the crinoid bed begeath the red sandstone
at the top of the Misty Cove Member in the waterfall at the

northeast corner of lourdes Cove.

Description

The specimen is very small (3.4 mm long, 3.8 mm
ide ‘anteriorly) and sharply trianéglar with an acute
:iﬁterior angle. .Tpé axial lobe is narrow and reaches
to the posterior extremity with 10 visible annulgtions

and 7 fing furrows. Eight pleurae can be distinguished

., which are curved backward; they diverge from tﬂb axis .

80 that they are quite separate from one anothe: at the
margin of the ﬁygidiun.
Discuasion

i‘Q The specimen is small but well preserved. The
numerous axial fings on the very narrow axis, the back-

ward curvature of the pleurae, and the separatioﬁ of the
[ 4

outer ends of the pleurae, suggest that it belqhgs to
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the genus Encrinurus. ‘A larger, but similar, pygidium

was colletted by Weerasinghe (¥470) from a lower level in

the Long Point Formation; this specimen is present in his
collection but not figured or described in his M.Sc.
thesis. Encrinurus renges from Middle Ordovicién to

Silurian.
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Subking@om THAiLOPHYTA
Phylum CHLOROFHYTA
Class CHLOROPEYCEAE Kutzing, 1843
Family - ° DASYCLADACEAE Kutzing, 1843

Genus ISCHADITES Lonsdale, 1839
Ischadites iowensis (Owen, 1852)
(Plate 17, Figs. 1 & 2)
-Material

L

Three compressed specimens in the form 6f internal
moulds, were found closely sassociated on a single surface
in a red mudstone layer at the top of the red beds of the
Misty Cove Member below the waterfall in the banks of the
stream in the northeast corner of Lourdes Cove.

Generic description (from Kesling & Graham, 1962)

Only the thallus is known. The thallus consists
of a group of branches radiﬁting from an apparently
uncalcified originalfcentral axis. Branches bear distal
and subdistal expansions fo form two walls, an ouber‘and
an 1nner, between which theﬁganetang1a‘?re formed (Fig. 5).
The thallus orlglnally grew in a- varlety of different
forms or was deformed in many ways after bur1a1 due to .
lack of calcification of the central acis. Uilson (1948) |
describes the fossils as subglobulana‘cone{ biscuit or
irregularly hornshaped forms. The specimen of Kesling
and Graham (1962) is best described as bulbogs (see Fié. 5).

The unita of the inner wall overlap. On weathered

J



- PLATE 17

(
ISCHADITES IOWFNSIS (OWEN)

Fig. 1. OLM 1. Internal mould. Apical view of saucer- )

shaped specimen resultianfrdm collapse of apex
of thallus, with the impressions_ of the rhomboidal
plates of the inner wall giving the characteristic

ornamentation of concentric rings.

Fig. 2. Diagramatic reconstruction of part of the thallus
as secen from the side. Outer wall is exfoliated

to show the pattern of plates in the inner wall

-

(from Kesling & Graham, 1962).

’)

1

N L e .
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surfaces the matrix between the plates of the inner wall

remains as narrow crests forming a characteristic rhomboidal

. T
pattern. The outer wall 1is rarely found in Ischadites but

when present it gives a reticulated pattcrn at an angle to
the rhomboidal network of the inner wall.,

Description

Compression of the thallus has resultcd in 1its
collapse over the central axis to give a saucer shaped
fossil. Ornamentation on the surface is actually that of
the inner wall where the subdistal expansions of the
branches from the central axis gilve rise to a rh9mbohedra1
pattern which is more or less concentric, exactly as
illustrated by Shimer and Shrock (1955) 4&nd by Wilson
{1948). All the spccimens found at the top cf the Loang
Point Formaticn are between 5 and 6 cm in diameter. None
of the orfginal calcite skeleton 1is preserved.
Discussion

Shimer and Shrock (1955) illustrate a specimen of
I. iowensis from the Ordovician of Minnesota that is 4 cm
in diameter. Larger specimens of Ischadites with a
diameter of 8 cm are known from the Ottawa Formation and

their size led Wilson (1948) to erect a new species for

these forms, I. ottawaensis. However, Weiss (1954) noted

that apart from size they are otherwise identical to

specimens of I. iowensis, and he therefore regarded them

as conspecific; I. ottawaensis thus becomes a junior synonym




of I. iowensis. The speciﬁens from the Long Point
Formation, as well as that described by Kesling and Graham
(1962) from Towa, are of indetermingte size, some

6 cm in diameter, and it thus seccms likely ﬁhat specimens
of I. jowensis differ in size because they represent
different growth stages.

According to Shimer and Schrock (1955), I. iowensis
is characteristic of the Middle Ordovician in Eastern
tanada and throughout the U.S.A. It appears to be
restricted to rocks of Trenton age. In the Ottawa Limestone
it occurs in the Coberg beds (Wilson, 1948).

N.B. Although this form is here treated as an alga, the
systematic position of the receptaculids is a matter

of dispute between authors.

Foster (1973) believes that although the receptaculids

have the characteristics of both sponges and algae the

preponderance of evidences favors their assignment to

the sponges.




CHAYTER 4

Clam Bank Formation

The Clam Bank Formation consists of some 1,470 feet
of sandstones, shales, and limestones that indicate a
cyclical depositional history. These strata underlie the
' thesis area between the southwest corner of Lourdes Cove
and the small community of SalmonACove at the southwest
end of Round Head; exposures are continuous in the cliffs
between these two p&aces.

The seguence has been divided, for convenienée of
description, into five Stratigraphic units (Table 10) on the
basis of the general characteristics of the beds (colour, -
sedimentary structures, fossils etc.) because similar rock
types occur at different levels in the succession.

The succession of the Clam Bank Formation is from
Unit 1 at Lourdes Cove to Unit 5 at Red Head, and then in
the succeeding section, Red Head to Salmon Cove, from Unit
5 to Unit 1. This reversal of the sequence is not a
a structural reversal indicating the presence of & syncline,
but is éimply due to the way in which the coast curves
seaward across the strike of the beds between the two
coves.

Unit 1 crops out in the Bouthwest corner of Lourdes

Cove, to the west of a covered interval, and also in Salmon




TABLE 10 N
DIVISION OF THE CLAM BANK FORMATION INTO UNITS AND BFDS

Sectlon of the Clam Bank Formatlon measured along
the coast from Salmon Cove to Red Head

T

Bed ’ Lithology Thickness'

14 |Red conglomerate and sandstone with ¢

"lnodular limestone lenses 340

13|Red and green shales with algal mats 292

12{White and red sandstone witﬁ a 1 foot
grey shale at its base 64

11, Pink limestone and sandstone 90

10 ({Red sandstone and pink limestone with
Tentaculites and crinoid ossicles 32

Nodular pink limestone 67

Pink limestone containing occasional
fossils

Nodular fossiliferous limestone,
mostly grey, with some pink areas

Red énd grey shales

Grey and white, very fossiliferous,
laminated, argillaceous limestone

Red and greenish-grey shales with
ostracods

Silty, laminated, and slump-bedded
grey and white fossiliferous limesto

Red and green shales with ripple-marks
and a 2' thick pink limestone band
26' above the base

Leached, vellowish-white °'sugary'’
sandstone

Thin, medium-grained, red sandstone
with calcareous cement

2 |(Green and red shale
Pink and grey laminated limestone

Red shale and sandstone
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Cove at the southern end of the section. The sandstones

of this unit are composed of well-rounded quartz grains of
uniform size Fhat are bound by a calcareocus cement. The
beds within the unit at Salmon Cove differ in thickness
from those in Lourdes Cove, but thin, laminated silty

limestones provide marker horizons that enable the beds at

-each end of the section to be: ccrrelated with one another.

Unit 2 occurs in the headland of Red Point at the
southwest corner of Lourdes Cove, and also more extensively
in Selmon'Cove. It consists of an alternation of grey
1ime§tones and red, purple or green shales. Limestone is
the d&minant rock type in this unit, and crystalline, very
sandya and muddy varieties are present. Most of the

|

limedtones, and some of the shales are fossiliferous. The

\
\

muddy\limestones, which typically contain brachiopods,
ostracods and cephalopods, are thinly bedded and charac-
terized by a variety of sedimentary structures, load casts,
slumped bedding, ripplemarks, mudcracks, and salt pseudo-
morphs, which are indicative of the conditions under which
the beds were laid down. The crystalline limestones
contain a greater variety of fossils than do the sandy or
muddy limestoneé; their fauna includes brachiopods,
bryozoans, corals, crinoids and gastropods. Some trace
fossils are also present.

Unit 3 is exposed in the northern part of Red Bay,

and also on a small headland in Salmon Cove. It is made
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up of predominantly red, calcareous fine-grained sandstones.
They are cross-bedded, and their bedding surfaces are
Tipplemarked. ILoad casts also occur. The sandstones are
generally unfossiliferous, but one bed contains lamelli- | .
branchs, and another, tentaculites and.crinoid ossicles.
At tﬁe top of the unit there is a small algal reef.

Unit 4 has about 65 fget of sandstone at its base.
The sandstones crop out close to the southern side of Red
Point in Red Bay and also just south of Red Head. At Red
Head these sandstones are made up of aslternating red and
white beds. The white beds contain.a higher percentage of
calcite‘than the red beds. At Red Point the sandstones are
mostly red with some calcite-rich white lenses. These &
sandstones contain grains of chromite. Above the sand-—
stone, the remainder of Unit 4 comprises some 300 feet of
red shale which includes thin intercalations of siltstone,
mud-breccia, and gritstone. Grey-green algal mats are
_present within the sequence which otherwise appears to be
unfosgiliferous. .

Unit 5 is below sea level except at Red Head where
s beds of the lower part of the unit underlie the headland.
Offshore, at this locality, beds of the upper part of the
unit are exposed at low tide, and they were studied from a

boat. The unit consists of about 340 feet of red con-

| glomerates interbedded with sandstones. Occasional lenses

of nodular limestone are assodiated with the sandstones.
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The beds of conglomerste and sandstone are lenticular, and
cross-~-bedded. The majority of thevlarger fragments in the
conglomerates are pebble sBize, although some beds contsin
cobbles up to 6 inches in diasmeter. The c¢lasts are, in
general, well-rounded, and they are set inla matrix of red,
arenaceous calcareo;s mud. Pebbles, of soft micritic limestone,
similar to the‘matfix, calcareous mud ballg, which look as
if they had be;n rolled in sand, and & fine-~grained red
sandstone predominate, but some pebbles of vein quartz and
serpentine are also present. |

In the southern corner of Lourdes Cove, the lowest
exposed beds of the Clam Bank Formation strike across the
bay at N 30° E. They are overturned, and dip at 45° to 50°
to the ESE. South of Red Point, the strike of the beds
gradually changes to about N'70° E, and it then remains
unchangedlalmoFt to Salmon Cove; over this distance there
is a slight steépening of the dip (55° to the SSE at Salmon
Cove). Ample evidence for the entire Clam Bank sequence
being overturned is provided, particularly in Beds 7 and 8,
by graded beds, slumped beds, pseu@oboudins, ripple marks,
load cests, and trough-bedding (Plates 18, 19).

Half a mile east of Salmon Cove; the strike of the
rocks changes from N 70° E to S 83° .E over a distance of
about fifty yards. West of this locality the Clam Bank
Formation disappears beneath Pleistocene dune sands and

marine clays, and there are no further exposures of the




Fig. 1.

Fig. 2.

30

PLATE 18

Laminated calcareous claystones and siltstones which show

- convolutions and pseudoboudins with undisturbed laminge at .

the base of the picture.

More intensely deformed laminated beds. X
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Clam Bank Formation west of this point. On Three Rock
Point, whiéh is separated from the Pleistocene deposits of
Salmoh Cove by a long covered interval, rocks)of the lower
members of the Long Point Formation are exposed. The
presence of Long Point strata vpare Clam Bank rocgs would
se expected (along strike) indicates that a fault lies
beneath the covered interval. This fault cuts off the
southwestern end of Round Head, and it is probably respon-
sible for the change in strike of the beds at the south-
weapérn end of the outcrop of the Clam Bank Formation.

Minor normal and reverse faults, of limited throw, e

‘are present on Red Point and in“Salmon Cove. The majority

are,/powever, reverse faults; in some cases slickensiding
indihates that povenent was oblique. In several places
it 18 possible to observe the throw of a fault décreaaing
slong the fault plane until the fault dies out in a
flexure (Plate 19a). |

The Jjoint paftern consists of two lhjor sets: one
set cuts the beds at § 67° E and another st N 57° E. In
Salmon Cove a less well developed set cuts #he rocks ef the.
Clam Bank Formation at N 75° E (Plate 19b).

Unit 1 is, in gonoral, unfossiliferous, but Bed 5
atvtho top of the unit includes ostracods and inarticulate
brachiopods. 'Unit 2 is very fossiliferous, Qith the grey
limestones of Bed 7 containing the most varied fauna. ﬁnit

3 is sparsely fossiliferous, although certain spocioi are
¢ , '



PLATE 19%9a

View looking SE in Salmon Cove showing three
different types of ripple-marks. Most are
parallel symmetrical ripple-marks which run
E-W, a few similar ripple-marks run N-S and
there are also interference ripple-marks on

one large bedding surface.

Flexure in laminated silti;ones and mudstones

where a small fault gradually dies out.







PLATE 19b

g
N

Small normal fault on the beach in Salmon Cove

with a displacement of 8 feet.

‘View showing jointing in the flaggier Yeds aof

Unit 2 in Salmon Cove. Camera was lboking S.W.







locally abundant. Unit 4 contains algsl mats associated

!
with shales at several levels, and Unit 5 is totally

unfossiliferous. The fauna recognized from each unit is

shown in Table 1.




TABLE 11
DISTRIBUTION OF FOSSILS IN CLAM BANK FORMATION

Units
Fossil 2 N
Beds
718{9{10 12
) Kloedenia deckerensis
Leperditia cf. L.scalaris x
-Beyrichia cf. B. tonolowayensis x 4
Lingula lewisi
Orbiculoidea cf. Q. subplana
Prot'ozeu,ga anticostiana X
Howellella cf.'H. crispa mut. moydartensis \ x
Howellella cf. H. angustiplicatus ' X
Striispirifer sp. X
? Resserelia sp. x
Modiolopsis exilis x| %
Paleopecten danbyi x
Leptodesma subrhomboidea - X
Ptercnitella cf. P. venusta var. cblonga X
Hexameroceras cf. H. panderi x
Ormoceras sp. x
Tentaculites aff. T. attenuatus p x
Mesoconularia aff. M. fragilis X
Pelechypodichnus anticostiana
Scolecodonts ‘ .
Worm tracks x X
Crinoid ossicles x x
Bryozoa X .
Fish remains X
Algal reef or mats _ X
Plant remains ’ Q




CHAPTER 5

PALAEONTOLOGY OF THE CLAM BANK FORMATION

v Brachiopoda

Articulate and inarticulate brachiopods are found
in the Clam Bank Formation. Thé inarticulates are found

in Beds 5 and 6, and most of the articulates are found in

Bed 8, with one species present in each of Beds 7 and 9.

Class INARTICULATA Huxley 1869
Family LINGULIDAE Menke 1828
Genus LINGULA Bruguiere 1797

Lingula lewisi Sowerby 1839.

(Plate 20, Fig. 1)
Material
Several almost'complete specimens and some fragments
were collected from Bed 5, and from the lowest grey limestone
of Bed 6 of the Clam Bank Formation, both in Salmon Cove and
in the southwest corner of Lourdes C0ve.. Msst specimens
o

have shell material preserved.

Description

The shell is subquadrate, longer than wide and has

almost parallel sides. The umbones are obtusely angular.

The slightly convex valves have well developed growth lines

-




that are accentuated by erosion. There is an obvious

median ridge extending two-thirds the length of the shell
on brachial valves.
Discussion

In Beds 5 and 6 of the Clam Bank Formation, Lingula
lewisi is found associated with another inarticulate

brachiopod, Orbiculoidea, and with numerous ostracods,

fish remains and scolecodonts. L. lewisi is also found in
the Stonehouse Formation of Arisaig, Nova Scotia, and it is

also common in the Wenlock of England (McLearn, 1924). -

Family DISCINIDAE Gray 1840

Genus ORBICULOIDEA D'Orbigny 1847

Oybiculoidea cf. 0. subplana (Hall) 1860.

(Plate 20, Fig. 2)
Material |
A coﬁplete pedicle valve, and part of another valve,
were collected from Bed 6, Unit 2 of the Clam Bank Formation
in salmon Cove. Some shell material is still present,
particularly apically.

Description

The pedicle valve is almost circular, 14 mm long and
15 mm wide. The apex is situated posteriorly at one-fifth
the distance frcm the posterior to the anterior margin.

The pedicle furrow begins just behind thé:apex. The valve

is somewhat crushed but still convex. &he surface is




strongly decorated with growth lines.

Discussion

The Clam Bank npoéinen closely resembles
Orbiculoidea subplana described by McLearn (1924) from the
Arisaig series (now recognired as e group) of Arisaig,
Nova S8cotia, although it differs from it in being a little
wider. In Arisaig, this species is found in the lower
part of the Stonehouse Formetion which is thought to be
of Pridoli age (Berry and Boucot, 1970).

Superfamily DAYIACEA Vaagen 1883 //\

Pamily DAYIIDAE Weagen 41883

Subfamily DAYIINAE Vaagen 1883

Genus FROTOZEUGA Twenhofel, 1913

Protozeugg mﬁicost;gga Twenhofel 1914 ‘
Material | . i

Numerous tiny specimens were collected from Bed 9,
Unit 3 of the Clam Bank Formation in Balmon Cove, and a
few from Bed 8, Unit 2. They are nearly all entire shells,

and no interiors were found.
Description

.~ The shells are uncqual_ly biconvex, subcircular in
outline, slightly -ﬂxﬁ:'td vontrally’ and very small, the
larger ones being 5 mm long and 4 mm wide. '!ho hinge line
is very short, the ventral boak. is aharp, Gpointod and

. . ,D . | S
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incurved, and there is no development 6f an interarea.
Growth lines are well develox_)ed near the anterior margin
and 8also close to the umbo. The shell is impunctate.
Discussion

No internal features were revealed by soctﬁming
as the interiors of these shells have undergone recrystal-
lization. Assignment to a particular species has,
therefore, been based entirely on external features.
These have been described above and they correspond most
closely to those of Protozeugs anticostiana Twenhofel,
1914. This species was collected by Twenhofel (1914)
from rocké of Upper Bilurian ago. on Antocosti Island.-

-
~




Pamily DALMANELLIDAE Schuchert, 1913
Genus  RESSERELLA Bancroft, 1928

7 Resserella sp.

(Plate 21, Pig. 3)

Material

Several shell fragments, and two pedicle vaives,
were collected from limy sandstone bands in the iinestones‘
6f Bed 7, Unit 2 of the Clam Bank Formation in Lourdes Cove.
Description - J | ,

Theﬁrragnents of the brachial valves are slightly
convex and costellate. The pedicle valves are deeply
conyex and costellate. The ca;dinal proceses is bilobed.
and the brachiophore bases are divqrgeht.

Discussion | | -
The specimens are poorly prqserved and show few

R . -

internal features. They -are tentatively assigned to the

genus Resserella which occurs throughout the Silurian.




Superfamily CYKTIACEA Frederiks, 1919 (1924)

Family CYRTIIDAE PFrederiks, 1919 (1924)
Subfamily EOSFIRIFERINAE Schuéhert & LeVere, 1929

Genus STRIISPIRIFER Cooper & Muir-Wood, 1951

Striispirifer sp. -

-+ (Plate 22, Figs. 1 to 4)

Material J v -

Many broken specimens were collected from a shell
bank in the rubhly limestone of Bed 8, Unit 2 of the Clam
Bank Formation in Salmén Cove. They are found associated
with bivalves, %stracodes, and fish remains. Many have
reﬁained the or#ginal shell material. Removai from the
matrix was diffﬁcult because the specimens are fragile and
‘crumble readily; but suffiéiént pieces were removed from
the matr&x to see the shape of the outline, and some good
interiors of brachial ‘valves were found;

Dpscription

The shells are biconvex and weakly transverse with
rounded cardinal extremities. The hinge line is slightly
shorter than the maximum width. The lateral slopes have
three or four weak plications with a smooth fold and sulcus.
The interior of the brachial valve has long crural plates.
‘The delﬁhyrium is wide and the interarea is anacline and

strongly curved. The pedicle interarea is apacline and

the delthyrium encloses an angle of about 60°.




PLATE 20

LINGUYA LEWISI SOWERBY 1839

Figs. x 3.

Fig. 1 o

Brachial valve showing subquadrate outline,
obtusely angular umbo, a clearly defined median
ridge and well developed growth lines.

ORBICUIOIDEA CF. O. SUBPLANA (HALL, 1860)

Pedicle valve of almost circular ou‘tl}ixe with

 prominent apex about: dne fifth the distance from

the posterior margin, and conspicuous growth

lines.







PLATE 21

PROTOZEUGA ANTICOSTIANA TWENHOFEL 1914

Fig. 18. Individual shells (x 3) each showing high beak,
tear-drop outline, lack of decoration, snd very

sharp commissure.

Fig. 1b. Hand specimen showing specimens of Protozeuga

anticostiana throughout the rock with isolated

shells above showjng brachial, pedicle and

side views respectively from left to right.

? RESSERELLA SF.

Fig. 3. Pedicle valve showing convexity, which is
greatest just in front of the umbo, the slight .
flattening of the valve neér the lateral and
anteriqr‘margins, and the deep costellae; the

features of the cardinal érea are indistinct.







PLATE a2

STRIISPIRIFER SP.\

Hand specimen showing very sngll specimens of
. this genus associated with séells of the
brachiopod Protozeuga anticostiana and the
ostracod Leperditia. |

Fedicle valve with weakly developed plications

shdwing the impunctate shell material.

Pedicle valve with more strongly developed

pPlications.

Brachial valve showing long crural plates.







Discussion

The Clam Bank specimens closely resemble Striispirifer

stonehousensis from Arisaig, Nova Scotia, except for their

outline which is rounder and less alate. In some specimens
the plications on the lateral slopes are poorly developed
giving an almost non-plicate specimen. These~rmay belong to

the genus Eospirife;' rather than Striispirifer. In other

Clem Bank specimens, 3 or 4 -plicetions are well developed
on the lateral slopes, and in every way they correspond to

- the generic description of Striispirifer of Cooper and Muir-

wWood (in Boucot, 1963). It is possible that two or more
genera are reﬁresented in the Clam Bank specimens but every
stage between the very plicate and the non-plicate is
represented so that 8ll the specimens have been assigned to

the genus Striispirifer. ‘ l

i

Family DELTHYRIDIDAE Wasgen, 1883
Genus HOWELLELLA Kozlowski 1946
Howellella cfs H. crispas mut. moydartensis‘ (McLearn, 1924)
(Plate 23, Fig. 1)

Material

Numerous near perfect ?ecimens ‘of the genus

Howellella were collected from Bed 8, lzit 2 of the Clam

Bank Formetion on the second headland in the southwest
corner of Lourdes Cove. They were found in pockets of shale,

from which they could easily be removed, at the base of




large ripples in hard, sandy limestone scattered over a
large exposed area of a single bedding surface.

Description

The shells are biconvex and transverse with a
smooth fold and sulcus and lateral slopes bearing four
stronc plications. The pedicle interior has well developed
dental plates with no median septum, and the brachial valve
interior poésesses short crural plates. The sulcus of the
pedicle valve is not always central but sométimes swings

Q
diagonally across the: valve towards the right. The beak

on the pedicle valve is high giving an apsacline cardinal

area. The dimensions of these specimens are as follows:
1.4 cm wide 1.1 cm high
cm 1.2 cm
1.1 cm

cm 1.2 cm

size is rather larger -than those of the Moydart
Formation but in all other ways they apéear identical. ﬁany
of the Clam Bank specimens are crushed and broken, and,
therefore, their dimensions can not be measured accurately,
so that it was not found possible to determine the ratio of
their width to height for comparison with-éhe Moydart
material.
Discussion

This species was described by McLearn (1924) under

the name of Delthyris crispa mut. moydartensis. Koslowski




YA 107

'

{1929) used Delthyris crispa (Hisinger) as the tdg; species

for his new genus Crispella which he renamed Howellella in
1946. It is therefore described here by the name Howellella
crispa. In Arisaig, this species is found in the Moydart
Formation which is thought to be of Ludlow age (Berry.&
Boucot, 1970). The Clam Bank specimens are found associated
with another, more guadrate or rectanrgular form of Hoﬁellella

which 1s described below. . .

Family DELTHYRIDIDAE Waagen 1883

Genus HOWELLELLA Kozlowski 1946

Howellella cf. H. angustiplicatus Kozlowski 19,6

{Plate 23, Figs. 1 énd 2)
Material .
Several nearly perfect as well as some slightly
damaged specimens were found associated with H. crispa

mut. moydartensis in Bed 8, Unit 2 of the Clam Bank

Formation in the southwest corner of Lourdes Cove.

Description
The species is very similar in form to H. crispa

mut, mqydartensié except that the beak is lower and

rounder and béoth valves are slightly more convex. The
sulcus is straight down the centre of the pedicle valve.
The outline is subelliptical. In all exterior features
the Clam Bénk specimens correspond exactly with the

specimens illustrated in the Treatise on Invertebrate .

»
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Paleontology, Part H, Vol. 2, as H. angustiplicatus

"Kozlowski, except that the sulcus is less deep.
Discussion

H. angggti;glic.atus is foupd in beds of Ludlow age
in Poland (Boucot et al., 1965). The Clam Bank specimens
appear to be closely related to this species. |

Phylum  MOLLUSCA

Class BIVALVIA

PFamily MODIOMORPHIDAE Miller, 1877
Genus MODIOIOPSIS Hall, 1847

Modiolopsis exilis Billings, 1874

(Plate 24, Pigs 1 & 2)
Material
Bedding surfaces covered with specimensof
Modiolopsis, and 'of Pteronitella, were found in the
lower part of Bed 6, Unit 2 of the Clam Bank Formation

in Iourdes Cove, and & few ismolated specimens were collected
" from the ame' level in Salmon Cove. Other specimens ﬁere
collected from the pink snd red sandstones of Beds 9 and

10, Unit 3 in Red Bay and Salmon Cove. All are external
moulds, and no interiors or glenticula‘tion,can be seen.
Description ‘ | _

j " The shell outlines are subovate and, in some

. specimens, slightly arcuate. .The length is at least twice
the height of the shell. The beaks are set in the anterior
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L
third of the shell but the position is variable. The

hinge line is straight. The anterior margin of the shell
is broadly rounded. The posterior margin slopes from the
end of the ilinge line to about the midheight of the shell
and it is then eitker rounded or subtruncate. From the N
umbones an obtusely rounded angulation extends to the
lower postérior angle. The ventral and "dorsal margins of
the specimens are subparallel.
Minimum height 0.6 cm Maximum ht. 1.1 cm
Minimum length 1.4 cm Maximum 1th.2.7 cm
All sizes between are represented, and the ratio o‘f height
to length varies from 1:2.33 tb 1:2.45.

Discussion

The original description of Modiolopsis exilis by

Billings in 1874, is applicable to only about half the
specimens collected from the Clam Bank‘ Formation, as he would
have placed the remainder in related species. Thus, when
McLearn, 1924, discussed the variable characteristics of

this genus he included severalv other of Billings' species
and varieties within the species M. exilis, pointing out

that the great varietyb in shell outline, variability in the
sharpness of the angulation from umbo to the lower posterior
angle, and the position of the umbo, are not good ';enough

criteria for separating” M. exilis Billings from M. ruda

Billings. He also indicated that M. leightoni Will"‘ams

(1913) from Maine is a generally smaller, closely related,




if not overlapping, species in its veriations, and that M.

-s0lenoides (Sowerby) from the English Upper Lucilogv, which

and ventral margin; is. also
) _ .

has nearly parallel dorsal
closely related td M. gxil:is. )
The Clam Bank specimens seem to include some of the
characteristics of all 1:our sﬁecies discussed above. They
are slightly smaller than the Arisaig specimens, aﬁd the
dorsal gnd ventral mergins are more nearly parallel t_han
"those of any of the North American species, and in this
respep‘b they most closely resel}ble the English Form.
However, in view of the known variation in the form of the
shells of M. exilis (McLearn, 1924), and the fact tpat mazﬁ
of the Clam Bank specimens are :l.pdiatinguishable from that
species, it seems likely that only this species is
represented in the beds eof Unit 2 of the Clem Bank
Formation. Both the Pembroke rpfmAti:n of Maine and the
Stonehouse Fomtion of -Ar;lui‘g. Nova Scotia, are of Pridoli

~ to early Gedinnian age (Berry and Boucot, 1970). - .

PAMILY ' PTERINEIDAE Miller, 1877
._ GENUS LEPTODESMA Hall, 1883
| Leptodesma subrhomboidea McLearn, 1924
_Ha‘teria'll ‘ '
‘ Three co}y{ﬁ:e left ‘valveﬁ and several fragments
were collected from ﬁe&g 6, 7 and 8 in Unit 2 of the Clam
Bank Formationm in SBaduon Cove and Lourdes COv;. A1l

. J .
specimens are external moulds with no internal features
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showing, and no original shell material has been retained.
In Beds 6 and 7 the specimens are associated with other
bivalves whilst in Bed 8 the specimen is found in a shell

bank mainl§ composed of Striispirifer sp., large

Pteronitella sp. and the remains of a fish.

Description

The outline of the sheli is subrhomboidal with the
anterior and posterior margins subparallel. The hinge line
is straight and the dorsal margin is extended into a Qing
on either side of the umbo. The anterior wing'is flat tened
and not auriculate; the posterior wing is moderately well
defined and haé its posterior border slightly concave but
it is not auriculate on the posterior dorsal margin. The
ventral margin is smoothly rounded. Decoration consists of
widely spaced concentric striae.

Dimensions Of the three complete ‘valves are as ,
follows: 4/

2.2 cm high and 2.4 cm long

>

2.1 em " * 2.2 cm "
1.9 cm " " 2.0cm "
Discussion

No interiors are seen, so that the Clam Bank specimens,
like those of Arisaig, can only be tentatively assigned to
the genus Leptodesma. The Clam Bank specimens show the

same relationshjip of'heigh; to length as the Arisaig

specimens, and in spite of their slightly larger size, they
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are assigned to the same spbcieé. )

In the Arisaig ar?a, L: subrhomboidea is confined
to zone d of the Ross Brook Formation and does not sppear
in higher beds (McLearn, 1924). This zhne is of late
Llandovery to early Wenlock age, which is oldér than the
age of other specimens that have been described (Berry

and Boucot, 1970).

Family PTERINEIDAE Miller 1877
Genus PTERONITELLA Billings 1874
Pteronitells ¢f. P. venusta var. oblonga Billings 1874

Material

’ One surfece in the shell bank of Bed 8, Unit 2 of
the Clam Bank Pormation in Salmon Cove is covered with
rather eroded external moulds. PFour single specimens
were also collected from Beds 6 and 7 in the southwest
corner of Lourdes Cove. All are left valve exterior
“moulds, and no internal‘méulds or right valves were
collected.

- Description
As the name of the variety indicatea, these

specimens are almost rectangular in outline. The hinge line‘ .
is straight, extending only a short distance in front of the

\ .
umbo but almost to the posterior extremity of the shell
behind the umbo. The anterior extremity in front of the
y umbo is small and triangular, extending down about one /

quarter of thd‘height of the shell. From there the anterior

)

4

e
.
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margin slopeg downward and curves backward to the ventral
margig of thehshell, which confinues almost parallel to the
hinge line. The posterior margin curves smoothly up to
"half the height of the shell, and it then curves forwards
and finally backwards to give a slight sinus just below
th; hinge.line. '

' _ Decoration is limited to concentric'atriae, which
are best developed on the antero-ventral part of the shell
and on the posferior(wing. The strise .are, hpwéver,
almost entirely absent from the oiderApart of the shéll.

“ Dimensions of the smallest and largest apecimens

collected are as follows: | S

3.0 em long and 2.5 cm high

4.0 cm long and 3,7 cm high
Discussion

The ratio of height to lemgth of the Clam Bank
specimens is constant at 1 : 1.2, whilst the figures for
two specimens from Arisaig give a ratio ofAheight to lengtﬁ .
of 1 : 1.4 and 1 : 1.6 respectively. The Arissig apocin?ns
also tend to be rather iarger than the Clam ﬁénk’specinons.

Identifiéation of the Clam Bank specimens is based entirely
on external featuies, and, therefore, the dosignation’of'
thoio_-p;cilensfis only tentative. However, they appear

to be very similar in form, and are probadbly conspecific.

' h ke i P ‘ i
;n the Arisaig rocks the var oﬁy'pf E. Yenuste is found in




the Silurian formations up to those of Pridoli age.

Family LEIOPECTINIDAE Krailova, 1959
Genus FALEOFECTEN Williams, 1913

Paleopecten denbyi (McCoy, 1851)

(Plate 25, Figs. 1 & 2)

Material

\\\Qne complete left valve and several fragments of
both Ieft and right valves were foﬁnd closely associated
in Bed 7, Unit 2 on the headland at the southwest éorngr
of Lourdes Cove. Unfortunately, owing to the fragile
nature of the rock, only fragments could be collected,
and the completé valve was in too dark a place to
photograph. The shape of the original valve shawn in
Flate 25, Fig. 2 was constructed from drawings made in
the field; and from the fragmen;s collected.

i ‘ -
Descrlptlon (external only) j : ‘ -

The left valve is concéve, suboval and prosocline,
neither- wing is well defined and there 1s}no byssal notch.
The anterior of the shell is well-rounded;,becoming more
pointed to the postérior. Growth lines are seen sparsely
near the umbo but extensively towards the ventral margin.
Several radial ridges extend from the umbo towards the

ventral margin. Where sﬂbll aterial is present, ghese can

be seéb'to be long wrinkles %n the shell which fade out

ventrally'as the growth lineﬁ become stronger. On the




fragments of the right valve, which is flatter than the

left, only growth lines are visible and radial ridges
appear to be absent. No interiorsﬂwerglpeén. The
complete valve measures 4 cm high and about 6 cm wide.
Discussion e

The Clam Bank specimen is very similar/ o those of
the Stonehouse Formation of Arisaig, Nova Sco?}é. This
species is also found in the Edmunds aﬁd Pembroke
Formations of Eastport, Maine, and in the Upper Ludlow
of Westmorland, England (Mclearn, 1924).

Phylum  MOLLUSCA -» .
Class  CEPHALOFODA o

‘Family m:tpmcmoqmmmu roers{:e, 1926

Genus HEXAMEROCERAS Hyatt, 1884

Hexameroceras cf. H. panderi (Barrande, 1867)
(Plate 26, Pig. 1)

Material
A siﬁgle incomplete specimen was collected from
Bed 7, Unit 2 of the Clam Bank Formetion in Salmon Cove.

Description

This specimen is a small ondogqatpic‘breviéone,
6 cm long, with a maximum width of 4.5 cm. 'The conch is

-9ompre§aed. and'haq curved dorsal and ventral outlines.

The phragmocone is made up of seven camerae, with the
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intervening horizontal septa equidistantly spaged some 4 mm
apart except for the last septum which is much closer to
the previous septum to give a narrow camera beneath the
body chamber. The body chamber is inflated, amd the
apperture is contracted and visored, but unfortunately the
peristeme is not clearly seen as it is partly hidden beneath
sediment, and compression of the conch has also distorted
the sinuses. However, the pattern of the peristome appears
to be as follows: it is produced ventrally into a léng
narrow hypernomic sinus slightly expanded at its end, with
a dorsal salient opposite and three lateral sinuses on
either side apically (only fully visible on one side of the
'ébécimen). The two dorsal sinuses are short and are
directed straight backward, while the ends of the two
dorso-lateral sinuses curve slightly backward, and the two
antero-lateral sinuses face in the direction indicated by

$

their names.
I FY4
Discussion

Teichert and Sweet (1962) used the number of lobes

of the peristome as a generic distinction and placed the

forms with eight lobes into the genus Octamerella and those

with six lobes into the gehus Hexameroceras.

In shape, the Clam Bank specimen closely reéembles

Hexameroceras panderi (Barrande) as figured by Foerste (1926).

The apperture and shape are distorted as the spécimen is

flattened. The Clam Bank specimen is, therefore, assigned




to the species Hexameroceras panderi (Barrande) because of

the six lobes of the perigtome and the similarity of its
shape” to the specimen of this spe;ies figured by Foerste » J
(1926) ~ | B '

‘ This genus is quite widespread in North America in
rocks ol Silurian ége although re;atively few specimens | {‘

‘have been found.

Family  ORMOCERATIDAE Saemenn, 1853
Genus  ORMOCERAS Stokes, 1840

Ormoceras Bp.

(Plate 26, Pig. 2)

Material )

A single incomplete specimen was collected from
Bed 8, Unit 2 of the Clam Bank Formation in Salmon Cove.
The specimen is part of a phregmocone. that has been
laterally conpreased, and consequently tho septa are brokep .
md,crushed.‘ ‘l'he original outline is distorted both by
breakage axid by'collapae of ‘the structu;e of the conch.

Doscriptlog :
' The specimen represonts part ’Df ’ straight

~ . .
'

. phragnocono that has the upper and lower canerae miasins
Longitudinal uctioning reveals that this part consista of
| about 15 camerae uparated by saucor-shp.ped septa. The

. siph_uncle( is w.oll preserved, but the septa and the deposits

L
B - l

“
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within‘ the camerae are broken and in a chaotic state due

to compression of the conch which now has an elliptical
instead of a circular cross-section. The ectosiphuncle
consists of cyrtochoanitic septal necks that are joined by‘
connecting rings which entirely surround the septal necks
and bulge outwards between succeeding septa to give a
nummuloidal siphuncle. The annulosiphonate deposits are
hardly more than incipient rings and are not very big, even
towards the base of the conch.

Discussion .
The size of this specimen is similar to Ormoceras

allumettense (Billings) but the endosiphuncular deposits

are much less extensive than is typical for this Ordovician

species. The interior of Ormoceras species became

progressively less filled by endosiphuncular deposits from

the Ordovician to the Devonian (Teichert, 1964). This
specimen's deposits fall somewhere between those described
for the yenus Ormoceras and those of the Carboniferous

genus Carba#tinoceras. The Clam Bank specimen is therefore

assigned to the genus Ormoceras but no species is given as
no species is described like this one in the available

literature.









Fig. 1.

- Fig. 2.

Fig. 3.

Fig.. 4.

Fig. 5.

"and arcuate outline.

PLATE 24 -~

BIVALVES FROM THE CLAM BANK FORMATION
&

Left valve of Modiolopsis exilis: internal

mould showing outline of shell and growth lines.

Internal mould of left valve of Modiolopsis

exilis showing & rather truncated posterior,

Leptodesma subrhomboidea: internal mould of

left valve showing long hinge line, emphasized
growth lines, and slight concavity of posterior ¢

margin to give a slight wing.

Pteronitella cf. P. venusta var. oblonga:
internal mould of left valve showing almost
rectangular outline, long hinge line which

extends from Jjust in front of the umbo almost

‘to the posterior margin. This specimen is

bédly preserved and shows very little decoration .

of the shell surface.

Pteronitella cf. P. venusta var. oblonga:

internal mould of left valve showing decoration of
concentric growth lines’ which are restricted to the
younger, marginal part of the shell, and almost

entirely lacking on the older part of the shell near

the umbo.







Pis. 1a..

Fig. 1b.

Pig. 2.
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PLATE 25

PALEOPECTEN DANBYI (MCCOY, 1851)

Two fragments of a left valve. The larger
fragment is an external mould showing the original

valve to be concave with ridges radiating from the

umbo. The smaller fragment consists of original

shell material with the growth lines closer

-

together.

Shell fragment from the posterior msrgin of the
f

right valve showing growth lines cjtoaing

together.

Reconstruction based on meny fragments, and on

a drawing made in the field.
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PLATE 26

o~ -
HEXAMEROCERAS CF. H. PANDERI (BARKRANDE, 1867)

Fig. 1. Internal mould of brevicone showing constricted
aperture apically. The aperture is partly
obscured and only the meggin of the hyponomic sinus,
extending towards the ventral side, and the ,
right dorso-lateral and antero-lateral sinuses

can be seen in this Bside view.

ORMOCERAS SP.

Fig. 2. Longitudinal section showing broken cameral

deposits, and annulo-siphonate deposits.







FLATE 27

LEPERDITIA CF. L. SCALARIS (JONES, 1886)

1
'

Fig. 1. Surface sﬁowing numerous crushed carapaces of

|
different| instar stages.
!

I
Fig. 2. x 2. Large right valve of adult animal.
} .

Fig. 3. x 2. La#ge left valve. The eye tubercle is

obvious Tn the anterodorsal area of the valve.

J
|
|
!
|
|
l
|







PLATE 28

BEYRICHIA CF. B. TONOLOWAYENSIS ULRICH & BASSLER 1923

Fig. 1. Right valve of male specimen showing straight hinge

line, three lobes, and the striate frill along the
margin of the valve which is best developed in the

midventral and anteroventral portion of the shell.
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Subclass  OSTRACODA Latreille, 1806

Order LEFERDITICOFIDA Scott, 1961
Family LEPERDITIIDAE Jones, 1856
Genus LEPERDITIA Rouault, 1851

Leperditia ¢f. L. scalaris (Jones, 1886)
(Plate 27, Figs. 1 to 3)
Material

Numerous carapaces of all instar stages are fouﬁd
in the shales of Beds 5, 6, and 7, Unit 2 vf the Clam Bank
Formation. Specimens were collected from the shales and
limestones in \the southwestern corner- of Lourcies Cove, from
Salmon Cove, and also from the road gut_ter near the stredm
at Tucker's Barn at the western end of the community of
Lourdes. Many shells aré cruished, and most are slightly
eroded. No gocd hinge lines or muscle scars were found.

Description

Many of the specimens are of large size; the
largest has a length of 18 mm and a width of 6 mm.‘ The
hinge line is straight, &and the shell is' smooth and un-
cﬁ'rnamented. It is rather angular on the anterior margin,
and is rocunder and deeper in the posterior. The anterior
cardinal angle is slightly obtuse, and the posterior éngle"
nighly obtuse. A small eye tubercle is preseit in the
anterodorsal area. There is a slight rim alo‘xi/'é the margin
of the left valve which acts as ? stoi) for the right valve.

Discussion

¥

Thé 'Clam specimens are similar in outline, size
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and convexity to L. scalaris (Jones). Hinge lines and’
muscle scars are not well enough preserved to compare fine
detail so that the designation cf. is used for the Clam
Bank specimens. L. scalaris (Jones) is found in the; Upper
Silurian (Cayugan) o.f Ontario and also near New York (Shimer
and Shrock, 1956). Some of the middle sized Clam Bank
specimens of 5 to 6 mm leggth seem rather broader and more-
convex. This is either a characteristic of the instar of that
age or else it is possj:ble that apother species of Leperditia
is present. Some of the shalier beds are almost entirely
composed ‘of small carapaces, either whole or as separate
valves.' Usually when they are very abundant the valves are
smaller, earlier instar stages indicating an accumulation
of melted valves rather than the remains of dead animals.

In the limy beds the v'alves tend to occur only on bedding
surfaces where they are associated with Beyrichia, small

brachiopods and bryozoa.

Family BEYRICHIIDAE Matthew 1886

Genus  BEYRICHIA M'Coy 1846 .

o

Beyrichia ¢f. B. tonolowayensis Ulrich & Bassler 1923

(Plate 28, Fig. 1)
Material
Two right male wvalves in good condition, and

numerous crushed and broken specimens were collected from

Bed 7, Unit 2 of the Clam Bank Formation at Red Point and
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in Salmon Cove. The shell material is well preservéd but
the valves are too fragile to remove from the matrix and
no interiors were seen.

Description of male valve

The hinge line is straight and the valve is

distinctly trilobate. The cardinal angles are slightly /.“

/

. /o
obtuse and subequal, .and the posterior sulcus is slightly/

longer Ehan the anterior sulcus. The middle lobe is ?ﬁer

smallest and is detached. A wide striate frill, almyét‘
t /

half as wide as the valve, is developed around the free'

margins. The valves are up to 2 mm long. '/
/

I

Discussion /

’ This species is found in the Tonoloway #1mestone
of the middle Appalachian region of the Easter Unlted
States of America (Shimer and Shroék 1956)./ It has been
tentatlvely dated as Pridoli age (Berry and éoucot 1970).

The Clam Bank spec1mens are also similar 1# form to

Velibeyrichia paucigranulosa Swartz and Whltmore, 1956

but they are more trilobate, and the decoration of the
shell surface is much finer, so they are more cldéely

related to Beyrichia tonolowayensis. They are found in

association with Leperditia in the more lime rich beds of

Unit 2.

~.




Family BEYRICHIIDAE Matthew, 1886

Genus KLOEDENIA Jones and Holl, 1886
Kloedenia deckerensis (Weller, 1903)
Material
A few small specimens were collected from the shales
of Bed 5 at the top of Unit 1, and from the shale of Bed 6,
Unit 2, Salmoanove.

Description =

The hinge line is straight for most of its length.
The carapace is subovate in outline and the cardihal angles
are slightly obtuse and subequal. The anterior margin is
bigher and more broadly rounded than the posterior maréin.
The ventral margin is moderately convex. The surface of
the shell is rather grénular.

A flattened border parallels the free margins.
Trilobed, with the lobes moderately convex. The median
tobe is about one fifth the width of the shell, and it is
obpyriform with the summit elevated and rounded. It does
not réach the dorsal margin of the valve. The pedian
sulcus is subvertical, quite wide, and extending halfway to
the ventral margin. The anterior sulcus is moderately deep

in the upper quarter of the valve.:;The best specimen is

a female as a well-developed brood pouch is present in the
anﬁeroventral and mid-ventral part of the shell.
Digcussion

The best specimen is without doubt a femsale,




129
)

and it seems no female of this species has been described
before as Swartz and Whitmore (1956) only do;scribe a mele
valve. The Clam Bank apecinéns are also close to Kloedenia
ventralis (Ulrich & Bassler), but they are a little more
elongate, and the slightly obpyriform median lbdbe confirms
the diagnosis of K. deckerensis, Shimer and Shréck (1956)
report K. sussexensis as of Devonian age from the Helder-
berg and Keyser Limestones. In the Dec‘ker Limestone,
Swartz and Whitmore (1956) found that K. sussexensis is
associated with K. deckerensis. The lower part of the

Keyser Limestone has now been given a Pridoli age, and only

the upper part is Devonian (Begxry & Boucot, 197Q).

Class TENTACULITA ~Boucek, 1964
Family TE!?TACU‘LITIDAE ‘Walcott, 1886
Genus TENTACULITES Schlotheim, 1820

Tentaculites aff. T. attenuatus Hall, 1885
(Plate 29, Fig. 1)
Material ~ _
, Nunei'ous broken and eroded specimens were collected
from su;t'faceq in Bed 10, Unit 3 of the Clem Bank Pormation.
Other fragments were also found in the lower sandy

limestones and shales( of. Bed 7, Unit 2.
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Description

The longest specimens measure 15 mm but they are
broken at both ends. Most other specimens measure between
3 mm and 10 mm‘in length. The juvenile part of the shell
is very slender and pointed and the annulations are regular.
In the more mature portion of the shell the size of the
growth angle is reduced to 4%° to 5° and the annulations
are more irregular, averaging 2 rings/mm. Between the
rings the surface shows occasional transverse striae. One
steinkern of a portion of a mature shell is preserved N
showing the internal shape of the rings which differs from
these on the exterior of the shell. The shells are thick,
and the outer layers are‘pierced by radial canals.
Discussion .

Size, shell thickness, the slimness of the entire
shell, and the pointed juvenile portion of the shell agree

with the diagnostic characters of the genus Tentaculites

as redescribed by Boucek (1964). The steinkern shows

an internal pattern which differs from the rings on th

exterior of the shell. Fisher (1962) useés this feature to
separate the Tentaculitidae from the othervmembers of the
class. Specific differencés-normally are features of the
size and decoratidn of the shell, and the decoration of
the Clam Bank specimens is mostly eroded. The rather slim,
fragile nature of the Clam Bank spécimens mos% closely

resembles the featnres of T. attenuatus (Hall) as figured




131

in Shimer and Shrock (1955). This form is found ,in Ontario
and the east coast of the U.S.A. from New York to Maryland,

in rocks of Middle Devonian age. The Clam Bank specimens

are very similar in form and may be related to Tentaculites .

attenuatus Hall.

Family CONULARIIDAE Walcott ,N886
Genus  MESOCONULARIA Boudek, 1939

-

.. Mesoconularia aff. M. fragilis (Barrande, 1867)
(Plate 29, Fig. 2) '
Materialy\ "
| One rather crushed fragment was collected from
Bed 7, Unit 2 of the Clam Bank Formation in Salmon Cove.

Description

The specimen is steep sided and pyramidal in
>form. Reconstructed it would be at least 2.5 cm long.
The faces are marked with tramnsverse ribs which are
deflected abaperturally in crossing the face, which is‘

a distinctive characteristic of the genus Mesoconularia.

The chner grooves are developed but do not interrupt
the tr%psverse sculpture. The midline is distinct and
emphasized in the broken portion of the periderm. The

periderm is thin with no thickenihg on the corner'

grooves.




Discussion

The Clam Bank specimen is small and delicate. It
is similar in form and.deboration to M. fregilis (Barrande)
which is a Lower Devonisn form from Crechslovakia. No .
description of any member of the genus Mesoconularia could N

be found in fhe literature from North America. The

designation aff. is given because although the specimen
closely resembles the Cszechoslovakian form, it is

ihcomplefe, and may well belong to a different species.

TRACE POSSILS-
b ]

Genus PELECYPODICHNUS Soilacher, 1953

elecmg_i_chnue anticostiana ('I‘wenhofel 1928) 2
(Plate 30a, Fig. 1)
Material . .

Nuierdus'apecinens were found'covering a8 single
bedding surface in Bed 6, Unit 2 of the Clam Bank Formation
in the aouthwest corner of Lourdes Cove.

Description ;

These siall p;dlike.fOSSila, taperingxto a sharp
. point at either end, are similer in shape to a grain of /
long rice. Their length is varisble, and reanges from 0.5
to 1.0 cm, but ﬁhé-najority are closer to 0.5 cm than to

1.0 cm. They are aligned in sll directions on the rock

. surface.
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Discussion .

These fossils are described by Twenhofel (1928) from
the English Head Formation of Anticosti Island under the

name of Lockeia anticostiana. Other fossils of this type

were described from Cincinnati by James in 1879. Like

those figured in the Treatise on Invertebrate Raleontology,

Part W, from Germany, the -Cincinnati specimens are broader
and stumpier in outline than the Clam Bank specimens which
are similar in size and shape to those from the Ordovician

of Anticosti Island.

Worm Burrows

Be?ding surfaces in Bed 7, Unit 2, and in Bed 10,
Unit 3, are covered with horizontal worm tubes of varying
length;. Where the surface of the tube is preserved, long
st;iations parallel to the side of the tube can be seen
along the length of the burrows. The average width of the
tubes is 0.3 cm. Some -tubes are up to 6.0 cm long, whilst

others are more pellet-like in form.

§2
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Superclass PISCES
Class - AGNaTHA = 7
- Fish fragments
(Plate 30b, Figs. 1 and 2)

Material

(1) The posterior half of the trunk of a fish
(without tail) wes found in Bed 8, Unit 2 of the Clam
Bank Fornntioﬁ in Salmon Cove in association with shells
of brachiopods and bivalves. The body is flattened and
covered with smﬁll diamond-~shaped plates; the fregment
is about 6.5 cm long and 4.0 cm wide at its greatest
width. A vertical section of the plates reveals a cone-
shaped opéning towards the’surféce. 2.5 mm below ‘the
plated surface, & layer‘bearing striations is present;
the Btrietions are oriented'along the length of the fish.

| (2) A very large fish piate waa‘found in Bed 6,
Unit 2 of the Clam Bank Formation in Salmon Cove. The
scale is suboval in shape and about 2.5 cm across its
long axis. Thersurface is dished and covered bj a
lajer of "dimpled" calcite beneath which a finger-print-
like‘pattérn is spparent. This pattern isrcaitinued up
into the calciteylayer to give rows of crystals following
this pattern; the dinpiea of the upper surfa;e are super-

imposed on the oval pattern beneath. The left margin of

thé plate is rounded but the right margin asppears to be
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extended to & point.

41gal mound

- One small, dome ahapfd algal mound was c}iacovered
at the top of Bed 11, Unit 3 of the Clam Bank Formation in
Salmon Cove. This mound measures about 80 cm in
di#neter;vand has & maximum height of 40 cm. Tﬁe surface
is pustulose. Laminae of fine sediment can be seen lying
parallel to the surface of the puatulei,‘but'no evidence
of a filementous algal form or any other morphological

N4
feature of any kind can be distinguished.

. Y
.

Algal nags

Several grey horizons in the red shales of Unit 4
of the Clam Bank Formation in Salmon Cove re;eal thinly
bedded grey-green shale with a pustulose surface containing
- an easily erodable mineral which leaves behind a holey:\V"
uneven, patchy surface much rédder in colour than the rest
of the grey layer. On top of this pustulose layer, in each
case, there is a thin shale layer which is finely cracked ‘
in a polygonal pattern. These algal patciés are of
variable lateral extent, and their vertical tbickneas'is
abdut 1.0 cm. Vértical sections show laminae lying parallel
to the surface of the pustules and a few uneven sﬁﬁll blobs

in short strings can be seen close towtﬁe'upper surface of

a
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the pustules.

Flant remains

At the top of Bed 6, Unit 2 of the Clam Bank
Formation, 8 layex, of fragmentary plant remains is
present. They are agsociated with shells of the

inarticulate brachiopod genus Orbiculoidea and with
A N 4 ~

scq}ecodonts. The whple bedding surface is stirred up
and the fragments are distributed haphazardly throughout
the layer. On the‘aufface, soneﬂiarge; fragients like

that figured in Plate 31, Fig. 2, remain preserved a&s a
carbonaceoua'film; The figured specimen is composed of
8 hollow tubg, which is somewhat compressed, made up of
small segments. The width of the tube is more or less

constant but the length of the individuel segments varies;

other fragments are of different widths.




: FLATE 29

'TENTACULITES AFF. T. ATTENUATUS HALL,,1885.

Fig. 1. Specimen showing simple, regular annulations,

and slender fointed tip.

MESOCONULARIA AFF. M. FRAGILIS (BARRANDE, 1867)
' ) )
Fig. 2. Broken specimen showing transverse ribs deflected

abaperturally and not interrupted by the corner

grooves.
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PLATE 30a
FELECY:I CDICHNUS ANTICOSTIANA (TWENHCF:L, 1928)
Fig. 1. -Small podlike trece fossils usually about 1 cm
long showing no surface markings or interndil
structure.
!
!
/
i







Fig. 1. Portion of body of fish

Fig. 2,

PLATE 30b

FISH REMAINS

#howing covering of
diamond-shaped plates.

Larg'e, suboval fish plate.







\ - PLATE 31

ALGAL MOUND AND PLANT FRAGMENT

Fig. 1. Small dome-shaped algal mound with Pustulose*

surface.

‘Pig. 2.

Plant fragment breserved as a carbonaceous film.







CHAPTER 6

DISCUSSION

-

Distribution and relationship of the long Point and Clam

Bank Formations

The most recent interpretation of the ge:{)logy of
the area is that of Rodgers (1965) who made, brief visits to
‘the west coast of the Port au Port Peninsula in the
summers of 1963 and 1964. His map (aee Fig. 3, Ch.1)
shows the Clam Bank f‘ormation as underlying two narrow
coastal strips, north amnd south, respectively, of Lourdes
Cove, yith the intervening atrefqh, in the cove itself,
occupyed by rocks of the Long -Point Formation, which also
border the Clam Bank outcrops on their landward side. The
. northe:n strip extends from the _n’ortheastém corner of
Lourdes Cove t;) Misty Point, and the southern, from the
aouthwesteﬁ corner of Lourdes Cove to just north of
Salmoh Cove; these strips are hereafter referred to as
the northeri; and southern outcrops. | ' '

The northern outcrop. consists of some 250 feet
of almost u.ntoseilifefons red, maroon, and brown congloin-
erates and sandstones with subordipate red, and, less
commonly, green ahalgs that enclose occasional lenses of

limy sandstone. The southern outcrop is made up of

‘generally fossiliferous grey-green limestones (often
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sandy or muddy), shales, siltstones and sandgfonesb and ,
at the top and the bottom of the stratigraphic queossion,
unfossiliferous red-beds which are mainly aandsto#es.
However, the red sandstones at the top of the suc¢ession
are paryicdlarly coarse and ihclude conglomeraticflayers;
red shales and sandatoﬁes also occur as intercalations in
the main part of the succession. The total thickmess of
strata represented in the southern outcrop is 1,365 feet.
It is evident that the northern sequence is dQéinated by
red-beds, and that comparable beds are only pfesont‘at the
top, and, to a lesser ext;nt, at the bottom of tﬁe abuthern
sequence. |

Previous workers have assnned that because the
apparently similar red-beds of the northern and southern
outcrops have more or less the same strike and are only
separated from dhe another by a short distance, as well as )
being bordered to lgndwaid by Long Point atrata,.thlt they
"belong to the same sequence, i.e. the Clam Ban Formation.
The distribution of rocks attributed to theytdam Bank
Formation, almost as shbyﬁ‘on Rodgers' (1965) mmp, hd;, in
fact, been accepted since Schuchert and Dunbuf:(1934) |
firsf,studied them in some detail, but Iharoéi oaflier
workers considered the northern outcrop bo'roﬁrmsont
either the uppermost or lowermost part ‘of the Clam Bank
sequence, Rodgers (1965) suggested that i’t is 'oquivalent

to the whole of the succession proscnt ‘in the aoutnorn

4
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outcrop. Thus, according to Rodgers (1965), "if a single
large cross-fault is postulated just north of Clam Bank
(Lourdes) Cove" (to explain the offset to the east of the
northern outcrop in relation to the southern), " then the
entire‘sequence beyond can be explﬁinod as 2 redder and
coarser version of the sequence aouthwes? ;f the cove",
and "the pockets of limy sandsto;o with large shells seen
at Winterhouse .... represent all that is left of the zone
of fossil limestone" of the southern outcrOp; It should be
noted that Rodgers (1965) did not observe a fault in the
placé auggeated and neither, apparently, did he collect or
identify the large shells secn at Winterhouse. While a y
fault is necessary to.explain the offset of the northern
outcrop in relation to the abuthorn. although it need not
be-juat.porth of Lourdes Cove, & reduction in thickness
of the Clam Bank succession from 1,365 feet to 250 feet
. over A distance ol a fev hundred yards seems unlikely,
particularly ih view of the fact that the greater part of
the thicker, southern sequence does not consist of red-
beds.” Assuning,>hoiever,‘tofhthe time-being, that such ag
drastic reduction im thickmness is possible, and that the |
two éequonces are atratigrnphically oquiiaient and, there-
fore; of the same sge, i.e. the late-B8ilurian age (see
below) ‘r the undoubted Clam Bank strata of tho southern
outcrop, then the Clam Bank Pormation would hlvo to

have either an uncontor-able or a raulted eontuct'iith
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the long Poinf Formation, because tﬁe lattgr ia.or.Hiddle
Ordovician age. Rodgers (1965) did not observe the contact
but he thought that the red colour of tbe rocks of the
uppermost part of the lLong Point Formation hinted at s
gradation, which implies that the Clam Bank Formation '
overlies the Long Point Formation conformably. This is
clearly impossible because of the difference in their ages
- sediments roprésenting the Upper Ordovician and the
greater part of the Silurian are liﬁsing. It is obvious
thaf ags far as the sohthern outcrop is concerned, a
grad;tion cannotrexist, but it is atill possible for the
beds of fhe northern outcrop ﬁo conformably succeed the
Long Point strata provided,that they are not of Clam Bank V
age. It follows that if the red-beds north of Lourdes
Cove are'not of Clam Bank age, they are unrelated to
‘either part or all of the southern sequence of undoubted
Clam Bank strata. Purtheflore, if the red-beds of the
northern outcrop sradé downwards 1nto’the Long Point
Pormation, they are only 8lightly younger than the
uppermost Long Foint strata and it seems reasonable to
include them in the Long Point Pormation. These con-
clusions are, of course, in part, theoretical 'since it has
not been shown in the discussion up to this bointfthat the t
red-beds of the northgrn outcrop are nof of Clem Bank age,

or that they grade downward into the Long Point succession.

However, the same conclusions have been arrived at as a
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result of the writer's field and laboratory studies, and the
evidence .is preseﬁted below. .

1. Just north of the stream seaward of the waterfall
in the northeast corner of Lourdes Cove, there is a smsll
headlahd which is underlain by coarse, non-calcareons red
sandstones that are identical lithologically to sandstones
in the cliff across the small bay to the north, on the . '
"other side" of Rodger's (1965) postulated fault, and
similar to red‘sandstoneé that crop out on the southwestern
side of Lourdes Cove. The sandstones of these three
localities are on the same strike, and it is evident that
they belong to the same succession, and that no lateral
no'vement has taken place befveen'then. There is, then, no
evidence for a fault in the position suggested byknodgers
(1965), which, in any case, appears to coincide with a
covered interval in the cliffs. A careful search also
failed to reveal the fault between the Long Point Formation
and the beds of the northerh outcrop that Schuchert and
Dunbar (1934) claimed could be seen in the vicinity of the
waterfall. ~A rault;is still necessary, howvever, to explain
the d!!tw&id shift of the Long Point strata in relation to
those of the Clam Bﬁnﬁ Formation south of Lourdes Cove
because of their similar strike. This fault has been
recognized at the southern end of the Cove (see 3 be}ow).

|




2. A careful examination of thé sequence of beds at the
bottom of the waterfall, and on the small headland
immediately north of it, indicates that there is a
continuous transition (depositionally and lithologically)
fron grey#green, calcareous fossiliferous rocks through red,
calcareous rocks to the red unfossiliferous clastics like
those between Lourdes Cove and Misty Point. No indication
of & disconformity,-unconformity or fault was found. Since

most of the foesiliferous beds referred to above are already

recognized as belonging to the Long Point Formation, there

is clearly a transitional sequence between the beds of the
Long Point Formation and those formerly attributed to the
~élan Bank Formation. Fossils discovered in red-beds above
the level of those already included in the Long Point
Formation indicate a Middle Ordovician age for the beds
containing thenm. These’beds.have, therefore, been added
to the Histy Cove Member which previocusly included red,
fossiliferous beds in its upperno,t part (see Table 8,

ch. 25. The addition of these bqﬁs to the Long Point
Formation leaves some 217 feet of red-beds overlying the
Misty Cove Member conformably, and the discovery of an
Ordovician gastropod in the upper part of this sequence
"shows that these beds also belong to the Long Point -
Formation. The 217 feet of red-beds thus form the
uppermost part of the Long Point Pormation, and &s they:
constituFe a distinct str&tigraphic unit; it has been
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designated -the Lourdes Member. The distribution of the
Misty Cove Member and Lourdes Member is shown in Fig. 1.

3. . In the southwest corner of Lourdes Cdve, a short
covered interval aeﬁ!rates two outcrops of'red sandstone.
Thdse south of the covered interval gtrike sesward at N 30°E,
and they are overlain conformably by shales containing |
late-Silurian fossils so that they are definitely associated
with the Clam Bank Formation. The red ‘sandstones north of

the covered interval strike atVN 50°E toward the headland
on the north side of the cove, and.us theyhafe similar to
the Long Point sandstones underlying the headland which now
form part of the Misty Cove Helber;_fhéy ﬁelong to the logg
Point Formation. Thin section studies conf%rned that the
‘two sandstones are different from one anéther (for
descriptions see Appendix at the end of-thi;,chapter).

The covered interval with sndstones of the Lbng
Point and Clam Baenk Formations on either side of it, evidently
conceals the contact between the two forilfions."gﬁo-abaonco
of Cla; Bank strata north of the covered. intervel, the

shortness of the covered interval, and the difference in

RN

the strike of'the beds on either side of it, indicate that
the contact is a fault. A apall velley which ruﬁ; from the .
tob of .the cliff;. il!edi&&o}y ibpve the covered interval,

in a southwesterly digoction towards the large ENE-WEW

\

valley in front of Round Head, is believed to be a o
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topographic expression of this fault because the low ridge
of Long Point limestone which passes in an almoat E-W
direction through the community of Lourdes can omnly be

tracec as far as the valley. In the northern bank of the

streéam in this valley, shales containing Leperditia
gcalaris of Bed 6, Unit 2 of the Clam Bank Formation, crop-
out Jjust across the road from Tucker's Barn (s/ge Fig. 1).
The faulted Jjunction ‘between the Clam Bank. and )
Long Point formations thus follows & broad curve which
becomes N 75°E before turning abruptly to N 97°E on the.
beach sbout a mile north of the community of Salmon Cove.
The change in strike at the gouthern end of the outcrop
of fhe Clam Bank Formation-is believed to be due to another
fault which cuts off the end of Round Head and also | Cos
results in fhe reappearance of the lower members of the
Long i’oint_\Formation further west along the coast at
Three Rock Point.
The Clam Bank .Form‘ation is, therefore, in fault-
cohtact with the Long Point Formation, and possibly with
the Table Head strata of Round Head. ,.In fact the entire
_,outérop of the €lam Bank Formatiqn (gn land) appears to
. be fault bdpn.ded. | v

- A\

The age of the upper part of the Long Point Formation.

Weerasinghe (19705 concluded from his study of

the fauna of the Long Point Fornatidn' that it was partiy
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of: Middle, and partly of Upper, Ordovician age. Riva (1969)

found that the graptolite Climacograptus spiniferous, which

.. is abundant throughout the Misty Cove Member, is indicative
of the youngest strata of the Middle Ordovician. The

calcareous alga, lIschadites iowensis, from the upper part

‘of the Misty Cove Member, is characteristic of the Middle
Ordovician in Eastern Canada and throughout the U.SG.A.
(Shimer and Sh.rock, 1955). Most of the limited number of
brachiopod species collected from t_he upper part of the
Long Point Fdrmation have a fairly wide range, but taken
as a whole, the brachiopbd fauna is most like that found
in the Cobourg ahd Bherman _Falls‘ beds of the Ottawa Form-
ation of the Ottawa Valley of Ontario. which are thought
to be of youngest Middle Ordovician age (Wilson, 1946).
‘There seems little doubt from the foregoing that the upper
part of the Long Point Forx;ation is of yogngest Middle

Ordovician age (late Caredocian).

The age of the Clam Bank Formation

The Clam Bank stratg were originally thought ta
belong to the Carboniferous (Murrey, 1866; Howley,. 1881)
but subsequently Schuchert and Dunbar (1934) assigned these
beds to the Lower Devonian because the fossils they
collected included "a Spirifer more like a Devonian than
a Silurian form" and & single specimen (since lost) of -

] f,, -
. Camarocrinus .(the root of the crinoid Scyphocrinus). The
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4
Silurisn/Devonian boundary has been redefined “8inde the o

time of Schuchert and Dunbar,‘and Camarocrinus is now an

index fossil for the Pridolian Séries‘(- Downtonian in
{ '
part) of the Upper Silurian (Berry and Boucot, 4970).

Unfortunately, neither Camarocrinus nor graptolites of

Pridbli age were found by the writer but a few specimens

of the ostracode Kloedenia deckerensis wére found wpich

are normally indicative of a Pridoli or Devonian age. TE;'
fauns as a whole indicates that the Clam Bank\Formation‘
is of Pridoli age. Several authors have cogpared the 2
Clam Bank Formation with the Helderberg lee%fone of New
York, and also with the Decker Limestone of Ney Jersey and

eastern New Yark (Berry and Boucot, 1970), but it appears

to be closest in its fauna, faunal range and associationms
\

to the Hoydart and Stonehouse Formationg{of Arisaig, 1 \vi
Nova Scotia, descrlbed by McLearn in 1924_‘the parts o}

these formations which corgespond to the Tlam Bank .
Formation sre also of Pridolian age. - i

»
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APFENDIX

Description of red-beds in aoﬁthwest corner of Lourdes Cove

/

These arkosic sandstones contain little or no
calcite, but asbundant quartz and plagioclase, microcline
and a few gralns of quartz intergrown with feldspar, which
have the tw1nn1ng of the feldspar at 90° to the lines of
intergrown quartz giving an almost plaid effect when
examined in polarised light. The ceﬁent of the sandstones
is mostly haematite. The grains are mogerately well sorted
and Become ﬁore angular towards the top of the beds as the
size of the grains de¢reases. . The lowest part of these
graded beds is a conglomerate with clasts from 1" - 3" in
diameter, whilst the highest part of this outerop is a
medium to coarse-grained sandstone. The colour of the

rock is due to the cement.
. J

b) Clam Bank Formation

These calcareous sandstones are composed
predominantly of quartz grains, each of which has a
haematite skin. They gontain quite a high, butc;ariable,
p}opOrtion of rock fragments and grains of iron minerals.
The grains, which are very well rounded and well sorted,
are fine to medium size, and thg sandstones are cemented

with calcite. The colour of the rock is mainly due to

the haematite skins on the quartz grains.
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