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ABSTRACT 

This thesis is a study of the palaeontology of the Long 

• Point and Clam Bank Fonmtions expesed between Misty Cove and SaJ..rrDn 

Cove on the west coast of the Port au Port Peninsula of. \.Jestern 

Newfoundlanq. 

The red-beds which outcrDp along the coast north of Lourdes 

Cove, have previously been tho~t to be part of the red sandstones 

and conglanerates of the Clam Bank Formation. A detailed study of the 

rocks in thin section and of the palaeontology of these beds and those 
r 

irrrnediately below them, showed that these beds are _conformable with, 

and of similar age to, the Long Point Fornation. They have, therefore, 

been named the I..ciurdes Member of the Long Point Fornation. 

The fauna of the upper part of the Misty Cove Member arid the 

lDuroes Member of the Long Point Form3.tion, and the fauna of the total 

exposed Clam Bank Formation is described . The age of the upper part 

of the lDng Point Formation deduced frum 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. 

1 
I 
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CHAP'f:ER l 

INTRODUCTION 

Location and Area 

The thesis area, in which the Clam Bank Forma't ·ion 

and part of tHe Long Point Formation are exposed, ~ is on 

the northwest coast of the PDrt au Port Peninsula of 

Western Newfoundland; it l~es 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 Trans Canada 

Hi~hway passes about ten miles to the east of Stephenville. 
-

Good roads connect Stephenville with the Trans Canada 

Highw~y to the east , and with the Port ~u Port Penin~ula 

to the west as far as Campbell's Creek. A dirt road l~ads 

from Campbell's Creek to Lourdes, and from there oth_er dir't 

roads provide ready access to all parts of the thesis area. 

Farming .:md fishing are the occupations of most of 
\ 

the people living in the area who do not commute .to 

Stephet\_ville. Mu~h of the area has been , clearea for 

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

Inland, except in wooded areas on higher ground, bedrock 

is largely hidden beneath glacial deposits, and outcrops 

are infrequent and isolated from one ano,her. Along the 
/ 

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

The present study of the Clam Bank !-ormati o n and 

o f the upper part of the Long Point Formation was under-

tuken in o rder to l) establish the ir stratigraphy and 

s tructur.;1l relationship, and 2) dete rmine the nature o f 

their contained fossils. It is based on field investi-

qat ions carried ~ut in the summers of 1968 and 1969. 

Topography 

The relief of the northern part of th e Port au 

Port Peninsu la has been esse ntiall y controlled by th e 

struc ture of the underlying r ocks a nd their litho logy . 

Th e area is underlain by shales, sa.ndstones and limestone s; 

the thi c ker seque nces o f the latte r, being r e _latively mono. 

r es istant , sta nd up a s the hills of Round Head and the 

Lo ng Point Peninsula... These northerly trend i n q hills have 

been carved, rounded and smoothed by the passage of i ce o f 

the Wisconsin which was the last stage of the Quaternary 

"laciation to affect Newfoundland. Glacial dri f t covers 

mu c h of the 1 ower land. Irregularities in the surface of 

th e drift are filled with water t o give small ponds . 

Ve ge tative rna tter has completely filled many of these 

ponds in post-glacial times leaving thick deposits of 

peat inland south o f Black Duck Brook and in the valle~ 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 
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per iglacial conditions, is . still takinq place (Plate 1) .. 

In front of Round Head massive screcs have developed l n 

t h e past which now protect the cliffs from f rost ac t i o n s o 

th a t scree development has virtually ceased along most of 

the c liff face . Where frost act ion i s. no l o n g er acti ve , 

the scr ees are covered with v egetation . 

Stream courses fo l low fault z o nes, the s t ri~e of 

th e b e ds, · or the y are controlled by the distr ibution of 

g lac ial d eposits. 

The ea•t side of· Long Point is bourided a long most 

o f its leng th by ste~p cliffs 150 feet or more in h e i ght 

but towards its northern end they gradually become lower 

un t il at the tip of Long Point they a'te insignificant and 

only u few f eet hig h. Such low cliffs a re also typical of 

the west side of Long Point from its northern tip almost 

as f ar south as Black Duck Brook, where t he coast curves 

west to Misty Point and gives rise to the sandyembayme nt 

of Misty Cove. Cliffs are absent around the cove whe.re 

wind blown sand has accumulated above peat deposits. 

At Misty Point the shoreline turns sharply south-

w;vd, 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. 
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Nearer to Winterhouse the g ravels overlie, and are 

g radually succeeded by, bedrock so that at Winterhouse the 

en f fs a re en tir~ ly in bedrock . From Wi n terhouse s o uth-

wards to Salmon Cove there i"s a .gradu<ll increase in the 

height of the eli ffs, and in front of Round Hearl they are 

over 200 feet hi qh. 

South of Red Head the cliffs are still being 

actively eroded by the sea bu t northward, except around 

the h ead l a nds, the cliffs are no l~nger under wave attack 

and are now subjected only to subaerial - weathering. As 

we a the ring p r oceeds , the rocks crumble, and grass and 

other vege tation establishes itself , which clearly indicales 

that marine erosion no longer plays a role in t he develop

ment of the cliffs a long these sect ions of the coast. A 

well developed beach, through which bedro~k projects in 

places, extends frqm Misty Point to Salmon Cove except in 

front of the more rugged headlands where the base of the 

c liffs is only exposed for a short period at low· tide. At 

these headlands, as for example in front of Round Head in 

Salmon Cove whe r~ the c 1 i ffs are very high, and also in 

Lour,des Cove, a wave-cut platform adjusted to present sea 

level extends a cons iderable distance o ut 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 !roa coastal 
.. 

sections alone. 

The unusual dagger-shaped headlands of the northern 

side of the Port au ·Port Peninsula were carved into their 

pre~ent 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 readjustae~t o! 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 stratigr~phical 

study o.! Western Bew!oundland. His findinss were published 

by Sir Willia.a Logan ill \ 'Geology -of Canada' (Logan, 1863). 

Richardaon nUilbered the !'t>raations in the region 1-16, but 

these nuabers were subsequently chailged by Logatl ( 1863) to 

the letters A to Q. The Long Point Poraation, as presently 

recognized, iB included 1n his division 0 (Table 1). The 

Claa Bank Ponaation· was not diatinguished •• a separate 

r unit at that tiae. 



TABLE l 

MIDDLE ORDOVICIAN - DEVONIAN FOffi~TIONS OF WESTERN 
NEWFOUNDLAND (AFTER SCHUCHERT AND DUNBAR, 1934) 

Lwr. 

Chazy an 

Logan's 
divisions . 

Q 

much 
extended 

p 

0 
much 

extended 

N to K 

Clam' Bank Series 1,700' 

No record known. 

Humber Arm series at least 
5,000' 

Cow Head thrust breccia. 

Faulting and elevation. 

Lorig Point series. 1,530' 

Table Head series 1,380' 

6 

Canadian I to D St. George's series I 

Q in 
part 

1,570' - 2,080' + j. 

Green Point series, 1,700' -

----
' ' Murray (1866) was the first geologist to describe 

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 of 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 
.. -"-" .... 



estimated the thickness of the Long Point sequence as 

approximately abo feet. Fossils collected _from th~ 

sequence were identified by Billings who concluded that 

they are of Black River age (Murray and Howley, 1881). 

7 

Schuchert and Dunbar worked in this area between 

1910 and 1933. In their "Stratigraphy of western New

foundland" ( 1934), the 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 t ,ime 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". Tbeir 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 a mile to the 

north of Clam Bank (Lourdes) Cove." Cooper (i!! Schuc.hert 

and Dunbar; 19~4) identified the fossils colleeted by 

Schuchert and Dunbar, and he correlated the fauna with 

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

York. 

• 
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Bed 

5 

4 

3 

TABLE 2 

SECTION OF THE UPPER PART OF THE LONG POINT 
SERIES (AFTER SCHUC!IERT AND DUNBAR, 1934) 

Greenish thin-bepded rippled 
calcareous sands'tones, with some 
blue limestones and zones of 
greenish shale, containing, in the 
upper part, Dinorthis aff. D. 
iphigenia, Hesperorthis aff-.-~ 
tricenaria, Plectorthis sp., 
Valcourea sp., Dalmanella rogata, 
Sowerbyella serv1ces (large) , 
Rafinesquina aff. R. minnesotensis, 
and in the lower part, ~n br1ck-red 
sandstone, Rafinesquina near R. 
deltcridea (dip 25°N. 45°W . ) 

Unstudied strata from Black Duck 
Cove to near the lighthouse, 7 
miles north along the west shore, 
estimated 

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.) 

536 

667 

150 

Schuchert and Dunbar (1934) also measured and 

8 

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; 
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occurring in. the Lowe r Devonian .of Bohemia." They thought 

that the conglomerates ' t the base of their section 

resembled the continent 1 Connecticut Val~y Triassic 

sandstone. 

Bed 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

TABLE . 3 

LOWER DEVONIAN . CLAM BANK SERIES {l\FTER 
SCHUCHER'i'- , AND DUNBAR ( 1.9 3 4) 

BEDS l AND 2 MEASURED BEJ'T.oJEEN 
LQURDES AND MI~TY POI~T 

Top covered by the sea Thickness (ft.) 

Interbedded red shale and sandstone. 

Variegated shale and sandstone with 
ostracods near base. 

Variegated sandy shale with some 
sandsLone and limy shale. 

Gray thin-bedded rippled sandy and 
muddy limestone with abundant 
Spirifer. 

Variegated rippled shale and 
sandstone. 

Gray rippled limy sandstone with 
layer~ o~ 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. 

Total 

' 

210 --- -

100 

365 

35 

90 

25 

40 

135 

425 

265 

1,690 

J 
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Sullivan (19 40) in his : study of the rocks of the 

Long Point and Clam Bank Series, changed the status of 

each of these stratigraphic units from Series to Group. 

He was the f irst to recognise that the b eds of the Long 

Point Group at Lourdes and at Three Rock Point are over- ~ 

tu~ned, and to establ~sh that the Group contains the 

youngest Ordovician fauna known from the west coast of 

Newfoundland~ h e thought this fauna might represent a n 

of fshore facies o f the Humber Arm Group which had been . 

brought into close~ relationship with the Humber Arm 

terrain by t hrusti ng . He also considered the Long Point 
i 

Group to b e faulted against the massive limestone-breccia 

of Round Head and believed some of the large fragments in 

the brecc ia included f ossils like those of the Group. 

The Long Point Group was d ivided by Sullivan 

(1940) into seven beds of which beds 5, 6 and 7 represent 

the upper p a rt of the Group (Table 4). Beds 6 and 7 

toge the r 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 tbe base of their 

b ed 5 (Table 2) , was apparently n ot found by Sullivan as 

there is no me n tion of this sandstone in h is description 

of bed 6 (Table 4). 

·-, ... 

·' 



TABLE 4 

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

ll 

Bed ] s;~~i-on measur~,~~=~-~'~'~ contac~ ~-i-;~--- ~ Thi-ckness (ft.) 
Clam Bank Group at Misty Point 

7 

6 

Thin-bedded knobbly limestone with 
occasional sandstone layers. 
Greenish grey. Very fossiliferous, 
con~aining Dinorthis cf. D. 
iphigenia (Billings) , Hesperorthis 
tricenaria (Conrad), Dalmanella 
rogata (Sardeson), Sowerbyella 
sericea (Sowerby) , and Rafinesquina 
cf. R. minnesotensis Winchel.l. 30 0 

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

• I 

5 ~hin-bedded knobbly limestone, 
light grey, interbedded with 
greenish-grey shaley layers. A few 
sandstone layers. Almost entirely 

· unfossiliferous. Exposed along 
west shore of Long Point between 
Black Duck Brook and lighthous~. 

90 

443 

\ 

Sullivan's (1940) section of the Clam - B~nk Group 

I 

is shown in Table 5, where _his beds are correlated 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 Mist~ Point, and they are, 

therefore, not comparable with beds l and 2 of Sullivan. 
·' 
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7&8 

6 

4 &5 

3 

TABLE 5 

SULLIVAN'S (1940) SECTION OF THE CLAM B~NK GROUP 
SHOWING ITS RELATIONSHIP TO THE SEQUENCE OF 

SCHBCHERT AND DUNBAR (1934) FROM BED 3- 7 . 
BEDS l & 2 OF SULLIVAN ARE NOT COMPARABLE-

WITH BEDS l & 2 Of SCHUCHERT AND DUNBAR (SEF. TEXT) 
·- -- - .·: . ....:- - - . ~!'- ·. -- .. . -- --. 

1 2 

!Thickness (ft.) 

7 

6 

5 
I 
! 
I 4 

3 

2 

l 

.. 

Inte rbedded red and qreen 
t~inbedded sandstone, cross
bedded and ripplemarked . 

Arenaceous and argillaceous 
lst . interbedded with sandy 
shale. Limestone layers 
replete with brachiopods 
Spirifer modestus var. 

l
plicatus Maynard and Leptaena l 
rhomboidalis (Wilkens). ' 

I I Re ddish cross bedded sandstone 
and shale. 

Grey-green mud cracked sandy 
lst. 

Grey ish-green, sandy lst. and 
shale. Ripplemarked and mud 
cracked. Very fossiliferous 
including the following: 
Platyceras sp. ' San~uinoli tes 
sp., Dalmanella cf. concinna 
(Hall) , LeEtaena rhomboidal is 
(Wilkens), Spirifer modestus 
var. J2licatus Maynard 
Stroehone lla cf. ~.seniculata 
(Hall) , Favosites sp. and 
ZaEhrent1s sp. 

Reddish shale and micaceous 
sandstone. 

Brick-red, thinly laminated 
and cross bedded sandstone and 
interbedded conglomerate . 
Mud cracked and ripplemarked. 

~ 

370 ' 

409 

93 

.. 
R7 

125 
• 

450 

345 

1' 879 

• 

' 
'J 
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Sullivan (1940) .cons~dered that the .ross_~ls he 
~ 

collected fro• the Claa Bank Group represented a fauna 

siailar to that or the Helderberg Liaestone or the central 
.. 

Hudson Valley or New York, now regarded as Gedinnian to 

early Siegenian (Boucot et !!!_., 1969). 

Cooper (1942) suggested correlation or the Claa 

Bank Group with the .Keyser Limestone or the central 

Appalachians, thus giving the toraation a ba~al Devonian 

. age. Several years later, Cooper (1956) restudied the 

brachiopods rroa the Long Point Group and correlated thea 

with his Upper Wilderness Stage, the equivalent of the 

~owest Trenton or Kay (1948). 

- In Geological Survey of Canada Meaoir 323, Riley 

(1962) reviewed all previous work carried out in the 

Stephenville Map-Area, but he did not provide ~ new 

inroraetion re~evant to the thesis area • 

Rodgers and Neale (1963) accounted ror the 
! . 

coaplexity or the stratigraphy an4 structure or the 

Palaeosoic rook• or the west coast or ll.ewroundliiJld, by 

proposing the existence or two klippen, one at the northern 

tip or the Great Northern Peninsula and the other extendi~ 

troa the Port au Port Peninaula. north to Daniela Barbour. 

Part of the latter is shown .in l'igure 2. 'l'he7 thought 

the klippen aoTed into place during the Middle Ordovician: 

a deep water graywacke aequence (Buaber Ara Seriea) to the 

east waa uplifted and slid westward• under the inrluence 
. ' . 

ot gravity, aaaieted by lubrication troa ahales being 
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deposited on the shallow water carbonate sequence (the 

14 

Table Head and St. George's Groups), to overlie the rocks 

of the carbonate sequence as far west as the Port au Port 

Peninsula. The Humber Arm Series moved in slices so that 

older rocks came to overlie younger rocks and, in places, 

part of the carbonate sequence itself was involved and 

became intercalated in the greywacke sequence. This 

interpretation of the structure also accounts for the 

presence of fossils of the same age in both sequences . 
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... 
The y~unger Ordovician age of the Long Point Group 

suggested to them that the Long Point Group and the Clam 

Bank Group w~re deposited after the ·arrival of the klipie, 

thus giving ~ upper limit to the time or its emplacement • ... 
The rossils collected by Rodgers and Neale rrom 

the Clam Bank Group in 1961 were iden~ified by ~Cuaming 

(~ Rodgers.and Neale, 1963) who considered their age to 

be latest Silurian to earliest Devonian. 

Rodgers (1965) studied both the Long Point and the 

Cl~ Bank: strata, and he reduced the stratigraphic ·status 

of both sequences fro• Gro¥P to Foraation. He considered 

that an uncon!oraity separates the Long Point Formation 

from Humber Arm terrain and this relationsh~p was sub-
. . 

sequently confiraed by Utting and Brueckner when they dug 

out the contact on the east coast ~f Long Point (in Rodgers, 

1965). In the northeast corner o! Clam Bank (Lourdes) Cove, 

Rodgers (1965) deseribed the top beds o! the Long Point 

Foraation a.nd, like Schuohert and Dunbar ( 1934), noted the 

aaroon cast of the higher bed~, which be stated "still 

reaeable the beds in the Long Point aore than those in the 

Cl8.11 Bank." He recorded that Middle Ordovician fossils 

were found in this locality in 1961, both b1 Kindle and 

Whittington an~ by Rodgers and Neale. Altho~ Rodgers 

'(1965) did not obserTe the contact between the Long Point 

and Claa Bank l'oraations, he bel~t the aaroon cast 

ot 1:he highest beds ot the !oraer, ''hints at a gradation" 

c 
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a n d ai"so tha t if t h e Lonq Point Fo rmation g r ades up in t o 

the Cl a m Ba n k F o r ma tio n, the l owes t 700 fee-t of t he C l am 

Bank Forma t ion mus t r epr e s en t the t i me i nte r vaJ' from Upper 

Ordovician to the end o f · the Siluri a n. Previous a uthors 
,· -~ 

.had r egarded this co1'1 tact as a fau l t bec ause t hey tho u g ht 

that t he highest beds o f the Long Point Forma tion lie a g ainst 

the hi gh e st Clam Bank Strata. 

Rodgers (196 5 ) studied the ou tcrop of the .Cl am Bank 

Forma tion from Misty P oint t o Three Rock Point and f ound 

the hi ghest b eds expos e d on a point a l ittle mo r e t han a 

mi l e s ou thwest of Clam Bank (Lourdes) Cove at Red Head 

(fo r this name see Figure l ), with the same s tratigraphic 

sequence appearing "below them in both directions a l ong 

the s hore, to Clam Bank (Lourdes) Cove on the one s i de ~nd 

to Salmon Cove on the other . the top anq bottom of 

this stra tigraphic sequence are thick units o f red b.s, , 

the upper one especially coarse." He h ad diff i culty in 

fitting the red beds exposed along the s h ore northeast of 

! 
Clam Bank (Lourdes ) Cove i n t o this sequence but suggested 

that if a single large cross- f ault (shown in Figure 3) 

were present just north of the brook at t he northeas t 

corner of Clam Bank (Lourdes) Cove, then the entire 

section beyond could be explai ned as a redder and c oarser 

version of the sequence southwest of the cove. 

Rodgers ( 1965) noted that north of the conununi ty 

of Lourdes, both the Long Point Formation and the Clam 

C) 

• 
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Geological map of the outcrop belt of the Long Point 

and Clam Bank Formations (after Rodgers, 1965). 



18 

. 
Bank Poraat±on strike northeast and dip northwest, whereas 

in the vicinity o! Lourdes, both .toraations change fro• 
'1 

this dip through vertical to overturned so that they dip 

to the southeast between Lourdes and Three Rock Point. He 

states "therefore all stra.~a !ace or young to the northwest, 

whatever their dii>; tl1ey evidently form & singl~ hor,·ocline 

extending the length o! the outcrop belt." 

Lilly (1966) exaiained outcropa occurring as shoals 

in coastal waters approxiaately 130 •iles north o! Port au 

Port Bay. He- -found t _he bed a little disturbed and thought 

they represented a northerly· continuation o! the Claa Bank 

Formation which, in that area, baa an overall structure o! 

a very gently folded anticline p~unging to the north. 

Further south, just west of the ~rt au Port Peninsula, 

Lilly ( 1966) rouD4 that the rocks are dipping at 20° to the 

northwest, whereas eight ailes orrshore the beds ~e al•oat 

horizontal; he also discovered that the junction between 

the unde~oraed Claa Bank Poraation and the intens'l7 

de!oraed strata o! the Huaber Ara Group is present about 

six ailes !roa the coast. 

Brueclmen ( 1966), fn a review of the geolou o! 

Western Bevfoundland, suggested that the Long Point 

Poraation is an "older neo-a~tochthonous sequence" o! Late 

11id·dl e Ordovician age • 

C\maill8 (196?) drew a croas-aection 1W.rough 

Anticosti Island to the northern part o! the Port au Port 

·. 
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peninsula (Figure 4) which shows the Long Point Formation 

above the allochthonous rocks of the klippe (Humber Arm 

Group), the Clam Bank in depositional contact with the Long 

Point Formation, and a complete absence of Silurian strata 

in the latter area. The strata of the Port au Port area 

are also shown as continuing beneath the Gulf of St. 

Lawrence so that to the west they are present beneath 

Anticosti Island. Cumming (1967) also noted that the 

klippe rocks acted as a cap rock to trap petroleum in the 

underlying platform carbonates. 

ANTICOSTI ISLAND 

FEET 

50]-t---.----,, 
0 50 

MILES 

SECTION FROM MINGAN 
TO TABLE MOUNTAIN 

FIGURE 4 

SECTION FROM MINGAN TO TABLE MOUNTAIN. (CUMMING, 1967) 

Williams (1969), like Rodgers (1965), discussed the 

possibility of the 700 feet of strata beneath the 



rossili!erous l~eatone in the Claa Bank Poraation 

representing the total sediaentation or the Silurian 

Period on the west coast o! Newfoundland. 
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Kay (1969) divided the Long Point Formation into 

tour unnaaed units: 

Unit 

4 Shaly and sandy beds . 

3 Sandy and ahaly baoal beds succeeded by well

bedded limestone (30m). 

2 Basal aandy and silty beds overlain by bedded 

liaestone with ree!a and the coral 

Lab:rinthitea (25 a). 

1 Sandstone and audcracked calcilutite (20m). 

He suggested that the Long Point Foraation aay be a 

continuation or the ~ingan Liaestone or the ftingan and 

Anticosti Islands, and placed it ~the Valcourian-Aabb7an 

and Porter!ieldian Stages or the Chaa7an aad Bolarian 

Series or the Appalachian region •. 

Weeraaingbe (19?0) and Shaikh- (19?1) atudie4 the 

Long Point roraation or the northern &Dd southern parte 

reapectiYel7 or Long Point. Aa the7 were working in an 

adjoining area or significance to the preaent _atu¢7, ~ 

vas autuall7 agreed that, to facilitate deacription or the 

Long Point loraation, it waa neceasar.7 to diYide it into 

aeabera (Table 6). 
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TABLE 6 

hEMBERS OF THE LONG POINT FORt\ATION (FROl1 WEERASINGHE 1970) 

.P'oraation l1eaber 

L 

0 8 Lourdes 

N 7 Misty Cove 

G 6 ·aeachpoint 

p 5 Le Roy 

0 4 Black Duck 

I 3 Portage .. 
N· 2 Shore point 

T 1 Tea Cove 

l1eabers 1, 2 and 3 were naaed by Shaikh, 4, 5 and 6 by 

Weerasinghe, and 7 and 8 by Weerasinghe in conjunction 

with the writer. 

Weeraainghe (1970) .correlated tbe Long Point 

Formation with British, American and Canadian ~oraationa 

of Middle to Upper Ordovician age (Table 7), and su~geeted 
I 

that the fauna ia aoat closely related to that o! the 

Ottawa .Foraation of Central Ontario. He also noted that 

there is only a alight age dif!frence between the fauna 

from the upperaoat and loweraost beds respactive~y o~ the 

Long Point .P'oraation. 

Shaikh (19?1) found no evidence of a fault contact 

between the Claa Bank .P'oraation ~d the Long Point 
' ' 

... 
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Foraation in the northeast corner o! Claa Bank (Lourdes) 

Cove; he di-d. however. describe a tault contact between 

the red beda at the top o! the Long Point Poraation and 

the lowest beds or the Claa Bank Poraation in the aouthwest 
; • 

c.orner o! the cove. 

\ 

1 

. ' 



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 
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PLATE 2 

Pig. 1. Clit!, four teet high, dev~lop~d in the peat 

near Misty Point showing two tree layers, and 

a layer of carbon just above the pebbles ot 

the existing beach in the foreground. 

25 

Fig. 2. Cross-bedding in the coarse sandstones of the • 

Lourdes Member at Misty_Point. 

0 
I' • • 
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PLATE 3 

Fig. 1. Vie~ northeastward across Lourdes Cove looking 

along the top of the red sandstones ~hich 

strike N 50° E . The men are standing on an 

outcrop of the same beds on t h e be~ch. 

Fig. 2. Vie~, from the road turning at Vinterhouse, 

looking northeast -towards Misty Point, showing 

the beds along the shore strik ing N 40° E, 

and dipping 36° to the NW. 

_,_. 
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CHAPTER 2 

LONG POINT FORMATION 

Rocks of the Long Po int Formatio n underlie the 

thesis area between Misty Cove, at the s o uthern end o f 

Long Point, and Lourdes Cove (Fig. 1); only the uppe r par t 

of the Misty Cove Member and the Lourdes Membe r are 

. represented (Table 8) . 
'·"'· \ 

The beds of the Misty Cove Member crop out belo w 

low tide level in Misty Cove, in the stream bed and the 

waterfall close to the northeast corner of Lourdes Cove 1 

and also in the low cliffs between the waterfall and the 

fishermen's huts 1 toward the southwestern end of the same 

cove.-· They are best exposed at the waterfall and behind 

the huts, 'as the clif f s between these localities are 

largely grass covered. 

The upper 358 feet of the Misty Cove Member crop 

out · ~ the thesis area. The lower part of this sequence 

is made up of an alternation of grey-green sandstones and 

shales, the middle part compri ses shales, calcareous 

sandst6nes and thin interbe·ds of limes tone, and t h e upper 
~ ·::.. 

part consists of sandstones containing little calcareous 

material. The colour of the beds ~hanges from grey-green 

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

The rocks of the Misty Cove Member are over l ain 
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TABLE 8 

DIVIS ION OF THE LONG POINT FORMATION 

INTO MEMBERS AND BEDS 

28 

~,· Composite section measured in Lourdes Cove, and along 
the shore from Misty Point to Lourdes Cove. 

Member I Bed 

J 

2 

Lourdes 
l 

4 

J 

Misty 

Cove 

2 

l 

f 

Lithology Thickness 

flagstones , I 38' Brown fissile sh~~le; and 

Maroon shales with im~ len-
ses, some contai ng tossils 64' 

Red, current-bec1'ded conglo-
merates and sandstones with 
red-brown shales at base 
ripple marked, in places . a 
mud-breccia, graded bedding, 
bi twnen in joints 115' 

Alternating reddish-pink and 
brown sandstones and shales. 
Sandstones flaggy showing 
some curr~nt 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 fossi li
ferous 

Coarse, grey calcareouq sand
stone with green-grey s'haiy 
layers. Weathers brown. 
Sparse brachiopods and grap
tolites 

46' 

95' 

162' 

55' 
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conformably by 217 feet of red beds of the Lourdes Member 

(Table 8). The latter under l ie the coast between Misty 

Point and the northeast corner of Lourdes Cove, and they 

are also present in the southwest corner of the same c ove. 

At Misty Point the lowest beds exposed are coarse, trough.., 
bedded red sandstones with numerous pale-green reduction 

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 reduced, so that the lenses and the shales 

around them are bright green. These red and g reen beds 

are overlain in .the coastal cliffs to the south, between 

Winterhouse and Lourdes, by an alternation of dark brownish-

red shales and fi ne-grained f laggy sandstones which are t he 

highest beds of the Long Point Formation exposed o n 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. Both consist dominantly - of calcareous 

sandstone, but those of Bed l are c"rser- g ) ained than those 

of Bed 2, and they are interbedded with . sha.s, whereas the 

sandstones of Bed 2 contain intercalations of limestone. 

Bed 3, which crops out in the waterfall in the 

northeast corner of Lourdes Cove and also behind the 

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 

abundan t in the sandstones and the shales. 

Bed 4 is exposed in the cliffs between the waterfall 

and the small headland in the 1 northeast corner of Lourdes 

Cove which is partly covered by Pleistocene marine clay. 

It consists of an alternation of reddish-pink and prown 

sands~ones and shales that form a transitional sequence ~ 

between the calcareous rocks of the Misty Cove Member and 

the predominantly noncalcareous rocks of the Lourdes Member. 

The redJ beds above the Misty Cove Member (Table 8), 

that ar~ here regarded as forming the Lourdes Member of the 

Lo~g Point Formation, have previously been considered as 

Clam Bank strata. Thus, the beds between Misty Cove and , 
Lourdes Cove, and ?lso those in the southwestern part of 

Lourdes Cove, were thought to represent, respectively., the 

uppermost and lowermost portions of the Clam Bank Formation. 

The reasons for the assignment of these red beds to the 

Long Point Formation are discussed in Chapter 7. 

Bed l of the Lourdes Member is exposed in the 

southwestern and northeastern corners of Lourdes Cove, and 

it is again 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 l shows some trough-bedding 
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( 
within the beds and a considerable degree of graded bedding, 

wlth each graded bed reaching a thickness 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 road turns east across the Long Point 

Peninsula, northward to Misty Point, Bed 1 reappears showing 

extensive cross- and trough-bedding. The cross-_arid 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 source was in that direction. Bed 1 becomes 

increasingly more arkosic towards ite top. The ce~ent of 

the sandstone and the arkose is limonitic and haematitic. 

The maroon sandy shales 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 tron has been reduced to give the rock 
- . I 

i 
a bright green colour. Most reduct~on spots have small 

particles of organic material centrally, and in the more 

widely reduced limy lenses there are poorly' preserved 

gastropods and thi~k-shelled brachiopods. At the top of 

Bed 2, the colour changes .from aaroon to dark-brown. 

The shales o.f 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. 

The overall miner~l composition of the beds of the 

.. 
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upper portion of the Long Point Formation changes quite 

gradually up the section. However, changes in the mode of 

bcpurrence of a particular mineral, especially calcite and 

the iron minerals, give rise to quite sudden visible changes 

in the rock types. 

Beds l and 2 of the Misty Cove Member are mostly 

grey-green in colour but typically weather 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% 

calcite, 33% chlorite and biotite, and 33%. quartz, bitumen 

and heavy minerals. Biotite flakes are found, curved and 

distorted along the curve of the cross-bedding, with their 

long axes parallel to the current direction. Most of the 

bioeite has altered to chlorite, some crystals completely 

and others partially, and some appear to be bleached. 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. Quartz 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 virtually 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 

top 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 proportions 

change gradually from the base to the top of the ' Bed with 

calcite decreasing and feldspar increasing towards the top. 

Feldspar occurs as fresh p~agioclase, 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 north 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 impo~tant and makes 

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 quartz content is higher, and the plagioclase 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 Lo~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 

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

limonite or haematite. 

On Long Point, the rocks of the Long Point Forfuation 

strike northeast, almost parallel to the coast line between ... 

Misty Cove and Lourdes Cove. At Misty Cove the beds dip 

at 34° to the northwest whereas half a mile to the south 

~ey are vertical, and in the -waterfall in the northeast 

corner of Lourdes Cove they are overturned and dipping 

steeply to the southeast (65°). In the southwest corner of 

Lourdes Cove, graded red beds striking at N 50°E, and dipping 

tothe southeast at 47°, can be trace'd across the bay (Plate 

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 beds, representing about 130 feet in section, 

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. Th e 

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 ~xpression 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 interval~ . 

• 



35 

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 
~ 

at N ll3°E and the other set cuts them at N 57°E. 

Fossils are found in all the Beds of the Misty 

Cove Member; Bed 3 is very fossiliferous~ Bed 2 and most 

of Bed 4 are fairly fossiliferous, and Bed 1, and the top 

of Bed 4 are sparsely fossiliferous. The d~stribution of 

the various fossils in the Beds of the Lo~g / Point Formation 

is shown in Table 9. 

J 
' I 
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TABU: 9 

DISTRIBIJITON OF IDENTIFIABU: FOSSilS 

wrrn:;IN 'mE l.Ot-l3 POINr FORMATION 

~ 

Fossil Misty Cove I 
Bed 

1 2 3 4 

Rafinesquina esnoridensis X X 

Rafinesquina del toi~ X X 

Rafinesquina miodeltoidea X X. 

Rafinesquina laurentina X X 

~ro;t:ella sericea X X 

Sc:Merbyella sulx:>valis • X X 

Rafines9.uina cf. R. henni tagensis X 

Rafines9.uina cf. R. J21anulata X 

Paucicrura cf. P. rogata X X X X -
Hes~ cf. H. tricenaria X X -
Climacogra12tus s12iniferous X X 

lbrnDtana trentonensis X 

Euconia cf. E. etna - - . 
I$chadites iCMm.sis ~ 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 

the brach~opods 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 uncertain, the designation 'cf.' is used to 

indicate a . comparable, possibly conspecific form and 'aff . ' 

is used for a related but possibly different species. 

~he brachiopods collected from the top of the 

Long Point Formation are entirely articulate forms belonging 

t~ the orders Orthida and Strophomeri'ida. 

I 
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ORDER STRO}rtOMENIDA Opik, 1934 
., 

l 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 usually associated with orthids in the 

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

Family STROFHOI".ENIDAE King, 1846 

Subfamily RAFINE~~UININAE Schuchert, 1893 

Genus RAFINES~t;INA Hall & Clarke, 1892 I 

Generic description (f£Q! Muir-Wood & Williams, 1965). 

The ~11 is concave-convex with a vestigial 

pseudodeltidium. The ornamentation is unequally parvi-

costellat~ with feeble posterolateral rugae. In the 

pedicle . valve the ~uscle scar is small, subcircular and · 

weakly impressed, without bounding ridges except for 
~- -"' f 

extensions of. divergent dental plates. In the brachial 

v~lve the notothyrial platform is weak and trans

muscle septa are not preserved. 

Rafin~squ~a cf. g. hermitagensis Bassler:-"1932 

(Plate 4, Fig. 2). 

Material 
\. 

The single specimen collected from the gt-ey-green 

shaly sandstone of the Misty Cove Member, halfway between ··J:·,~ 

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

Lourdes to Winterhouse, is an internal mould of a pedicle 

·, 
' \ 

. -
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valve. 

Description 

The shell is broadly U-shaped ~ outline, and it is 

slightly wider than it is long. The cardinal angle 

measures about 90°. Tbe greatest width occurs behind the 

hinge line. Where the true lateral margins c~ be , seen, 

they are approximately parallel. The anterior and lateral 

margins follow a smooth, almost semicircular curve. The 

valve is generally very flat round the margins 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 very fine. 

The angle between the dental ridges is about 100°. 

Discussion 

This description is very similar to that of S~lmon' 

(1942) for Ra!inesquina trentonensis (Conrad) except with 
-

. regard to size, as the Long Point specimen is .. larger. In 

this respect it is similar to the plastotype o! 

g. hermitagensis Bassler figured by . Salmon (1942). 

Cooper (1956) suggests that because ~· beraitagensis 

Bassler is consisten~ly slight~ di!terent in shape and 

ornamentation, it is probably a vali~ species. I! ~his 
' 

is so, then the Long Point specimen is pro~ably 
( 

Ra!inesquina hermitagensia Bassler. Bassler (1932) 

described this species· froa beds -of the same age as 

the Upper Sheraan Fall beds of the Ottawa Formation. 
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Rafinesquina cf. R. planulata Cooper 1956. 

(Plate 4, Fig. 3). 

Material 

A very poorly preserved external mould of a pedicle 

valve was collected from the grey-green sandstone above the 

waterfall ~n the northeast corner of Lourdes Cove. 

Description 

This is the smallest of the species of Rafinesquina 

collected from the Misty Cove Member of the<Long Point 

Formation. It has aU-shaped outline, with the greatest 

width reached at the hinge line, and nearly parallel lateral 

margins so that the cardinal angles are practically ri ght 

angles. The anterior margin is broadly rounded. The 

valve is flat around the margins with greatest convexity 

occurring at, and just anterior to, the umbo. 

Ornamentation 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. 
~"j 

Discussion 

Cooper (1956) states that R. planulata can be 

distinguished from~· 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 otherwise appears to correspond 
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.:_ ... 

RAFINESQUINA 

Fig. 1. Hand specimen o:f red sandstone of th.e Misty Cove 

Member or the Long Point Formation, showing shells 

at three levels. Lowest level rafinesquinids only; 

middle level ra!'inesquinids witlll sowerb;rellids; 
. ·, ~ 

upper level mostly sowerbyellids. The m.ajori ty of 

the small shells are filled with mud and thua 

show almost per~ect . internal moulds. 

Fig. 2. OLB 2. Internal mould, with external features 

superimposed, o!' the pedicle valve of a large 

specimen of !!• c!'. ~· hermitagenais Bassler, 1932. 

Fig. 3. OLB 3. !'iodelling clay cast or an external aould 

of the pedicle valve of a aaall specimen of 

!!· cf. R. planulata Cooper, 1956. 

·Pig. 4. OLB 4. Internal mould or the pedicle vaive of 

!i. e saond ens is Salmon , 1942 • 

. 0 

' ( 

I 
I 
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in outline, convexity and ornamentation. As it is much 

smaller and has coarser costae than !• trentoneQBi&, the 

Long Point specimen is more likely to be J!• planulata . . 

than a youthful specimen of ~· trentonensis. !• planuiata 

is present in the Orand a Formation of Virginia (Cooper, 

1956), but the range of this species is unknown because 

no upper l.illlit has 1.et been deterained. 

Material 

Rarinesguina 'esmondensis Salmon, 1942 

var. borealis Wilson, 1946. 

(Plate 4, Fig. 4) 

Three apeciaens were collected from the sandstone 

o.l the M~sty Cove 1'1eaber just below the ted beds at the 

base of the water.tall in th~ northeast corner ot Lourdes 

Cove. Only internal aoulds or pedicle valves were round. 

Description 

·The outline is U-ahaped and the valve is widest .,. 

at the hinge line. The pedicle valve is aoderate* 

convex but as the greatest conV4t)ti ty is T"e'r7 close to 

the anterior aa.rgin, the valve appedit to be al.llost .flat 

,posteriorly. The BJ18le between the dental ridges is 

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

is .1 ,3.6; the greatest width is 25 ·a. 

' 
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Discussion 

This.species is characterized b7 its ver,r narrow 

strip or shell along the ailterior aargin whicll aakes the 

valve look auch wider than long, and .flat, when the · 

convexit7 o! 'the shell is ~uite high. The speciaens froa 

the Long Point Formation are aaaller than those described 

by Salmon ( 1942) but they are otherwise ai.Jiilar, and the 

ratio or their length to width is the saae. The7 are also 

saaller than those described b7 ~ilson (1946), . although 

only slightly, and likewise corresp.ond in the ratio or 
their length to width. · Wilson (1946) used the smaller 

size of her speciaens from the upper part o.f the Cobourg 

beds ot the Ot.tawa ll'oraation as a sufficiently iaportant 

characteristic to erect the Yariety bor!tlis to distinguish 

the Cobourg apeciaens fro• the original Mohawkian species 

o! "Salaon ( 1942). It --Uli.e distinction is V1llid then the 

· speciaens fro• the Long Point Poraation belong to this . . 
Yllriety. 

' . 

Ratineaguina deltoidea (Conrad, 18}9) eaend~ Co~~d, 1839. 

(Plate 5, Pigs. 1 to 3) 

Plat erial 

FiYe sp~ciaens were collected fro• tke red sand

atone at the top o~ the Misty COYe fteaber · at the foot or 
the waterfall in the northeast corner or Lourdes Cove. 

The7 are internal aoulda of pedicle T&lYes which show 

' 



PLATE 5 

RAFINESQUINA DELTOIDEA 

• 
Three specimens of pedicle valve showing 

variations in shape. 

All figures X 2. 

Fig. l. OLB 5. Internal mould, with external features 

superimposed, of pedicle valve of ~- deltoidea 

showing typical ·deltoid shape with smooth 

lateral margins and angular anterior margin. 

Fig. 2. OLB 6. Internal mould of pedicle valve of 

~· 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. 

/ 

44 

\ 



f 

L r -

OL' 7 

.... Cte oT Ot ~ ea 



45 

\ 

outline, superimposed exterhal ornamentation and, in 

specimen ·OLB 7, weakly preserved muscle scars. No 

brachial valves were found. 

. ). 
DescrJ.pt1.on 

The specimens range from deltoid to subpentagonal 

in outline, all with small ears and very small umbos. The 

shells a~e convex with angular geniculation about 18 mrn. 

from the umbo. The posterior part of the shell is rather 

flat, and specimens 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 rnrn and the 

greatest length is 21 mm. 

Discussion 

The Long Point specimens are similar in size and 

outline to R. del toidea 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 rom as against a 

\ 'thickness of some 10 nun for thie Ottawa specimens. Some 

of the mo~e subpentagonal Lon9) Poin\ specimens are also 

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

praecursor is highly convex, w~ile the Long Point specimens 
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are all geniculate, and this clearly distinguishes them 

from that species. 

Rafinesquina 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 sands tone 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. Th~ greatest width 

is at the hinge line. The posterior ~ortion 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 

genicula tion 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 dental ridges is about 110°. The ratio of thickness 

width / : length is 1 : 3. 1 : 2. 6 and the maximum width is 

20 mtn . 
I 
/ 
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PLATE 6 

RAFl:NESQUl:NA 'MIODELTOI'DEA 

All figures X 2. 

Three specimens of pedicle valve showing variation in shape. 

Fig. 1. OLB 8a. Internal mould of pedicle valve, with 

superimposed external features, showing a 

pentagonal outline. 

Fig. 2. OLB 8b. Profile showing geniculation and the flat 

posterior portion of the shell just behind the umbo. 

Fig. 3. OLB 9a. Internal mould of a pedicle valve of a 

rather rounded pentagonal outline. 

Fig. 4. OLB 9b. Profile showing angular geniculation and a 

broader, more gently sloping anterior margin than 

that of specimen OLB 8 above. 

Fig. 5. OLB lOa. Internal mould of a pedicle valve with a 

more deltoid outline than shown by specimens OLB 8 

and 9. 

Fig. 6. OLB lOb. Profile showing angular geniculation. 

Possibly a rather senile specimen is indicated 

by the greater length between geniculation and 

the anterior margin. 
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Discussion 

The specimens are very uniform in outline and size 

and correspond exactly tQ those described by Wilson· (1944) 

from the Ottawa Formation as R. miQdeltoidea. R. 

miodeltoidea is found throughout the Coberg beds, where it 

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

Sherman Fall beps. 

Rafinesquina laurentina Wilson 1944. 

(Plate 7, Figs. 1- 4 and 

Plate - 8, Figs. 1 - 3 

Six specimens are figured from a total of fifteen 

specimens which were c®llected from the red sandstone of 

the Misty Cove Member in the northeast corner of Lourd.es 

Cove, and from tpe grey beds behind the fishermen's Ruts 

in the same cove. They -are external and internal moulds 

of both pedicle and brachial valves. The dental ridges 

of the vales collected from the grey beds still consist 

of shell material. 

Description 

The specimens are U-shaped or subpe~agonal in 

outline. The great,st width occurs at, or ~ust in front 

of the ~ge 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 
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PLATE 7 

RAFINESQUINA LAURENTINA 

All figures X 2~ 

Fig. 1. OLB 11. Internal mould of pedicle valve, with 

external features superimpose,d, showing typical 
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U-shaped outline. Some wri"nkling 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 o"f the hinge line. 

Fig. 2. OLB 12. Internal mould of pedicle valve that 

differs in possessing sinuous lateral and s l ightly 

alate cardinal angles. 

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

greatest width at the hinge line. 

Fig. 4. OLB 13b. Profile showing high convexity and 

continuous curvature of the pedicle valve from 

umbo to ~ anterior margin. 

f · / 
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PLATE 8 

RAFINES9.UINA LAURENTINA 

All figures X 2. 

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

of pedicle valve showing muscle e~s. 

Fig. 2. OLB 14b. This internal mould o! a pedicle valve 

looks much wider than long because of the great 

convexity of the shell~ 

Fig. 3. OLB 15. Pedicle valve exterior. This damaged 

valve has aU-shaped outline, and is . ornamented 

with two sizes of costae, 3 to 5 finer ones 

between coars\r ones. 

R. DELTOIDEA or ,R. LAURENT INA 

lig. 4. OLB 16 a. Plaster of paris mould of brachial• valve 

interior showing !lat~e-ss of valve . and shape o! 

~uscle scars. The median septum is slightly off

centre.. Angle between dental ridges about 90°. 

Fig. 5· OLB 16b. Diagram of interior of specimen OLB 16b, 

an example of !!· trentonenais type brachial 

interior (Salmon, 1942). , 
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level of maximwn convexity is wider than long giving some 

specimens an appearance of much greater width than length. 

The ratio of thickness : width : length is l : 3. 8 : 3.0. 

Interiors of both pedicle and brachial valves are 

found (see OLB l4a and l6a) . The muscle scars of the very 

flat brachial valve are of the simple ~- trentonensis type 

as described by Salmon (1942) (see Plate 8 Fig. 5). The 

cardinal process is very sm~ll. The angle between the 

dental ridges is generally wide 1 about 120 °. The dorsal 

median ridge is about one half to one third the length of 

the shell. 
\ ' 

The pedicle muscle scar is almost circular 1 

slightly elongated and narrowing anteriorly; it shows 

radial ridges. The adductor scar is elongated and distine-tly 

separated from the diductor scars. The border of the 

anterior end of the scar is f~intly impressed. Simple 

teeth are present on the hinge margin. 

Ornamentation consists of coarse costae separated 

by finer costae I the number of the latter is rather 

variable, especially in the central part of the shell 

(Plate 8 1 Fig. 3) . 

Discussion 

Specimens from the Long Point Formation are 

generally slightly smaller than thosy of R. lauren tina 

described by Wilson ( 19 44) from the Ottawa Formation. Some 

of the specimens wi.th a subpentagonal outline (see 
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OLB 12, Plate 7, Fig. 2) resemble ~· deltoidea but they 

have been included with R. laurentina because they are 

highly convex, without geniculation, and have a sligh(ly 

less angular outline. 

In the Ottawa Formation Wilson (1944) found 

specimens of Rafinesquina whose characteristics of outline 

and geniculation or convexity fci1l 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 t[le Ottawa Formation. 

Family SOWERBYELLIDAE Opik 19 30 

Subfamily SOWERBYELLINAE Opik 1930 

Genus SOWERBYELLA Jones 1928 

Generic Description (from Wilson, 1946 and from Muir-Wood , 
and Williams, 1965). 

The outline of the shell is oval o.r semicircular. 

The shell is concavo-convex with the greatest width at or 

near the hinge line. The cardinal angles are acute and 

extended in some cases. The cardinal area is low, usually 

striated, and occasionally crossed by transverse . wrinkles. 

The del thyrium is triangular and partly closed by the 

.. deltidium. 
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The ornaaentation is parvicostellate, either aaooth 

or slightly beaded and variably segregated. 

The pedicle auscle scar is -•l·I and bilobe(l, 

bounded posterolateral~ bJ .ahort dental plates and 

anteroa•dianly by a pair of divergent rids•• vhieh bi~cate 

tro• a short aedian ridge and bear the adductor sears. The 

b~achial valve .uecle scar has a pair ot atrong aedian 

septa !lanked b7 raised auboval areas. The aedian ridge 
fl 

is variably -developed. . 
· In 2 . . (Spwerbzella) the parvicoatellae are 

--. -·· 
•segregated into narrow sepents by ~ accentuated costellae. 

The aedian ridge in the brachial valve ie weak or absent. 

Hat erial 
' 

Sowerbzella sericea (Soverb7, 18,9) Jones, 1928. 

(Plate 9, Pis•· 1 - ·5) 

IUaeroua apeciaens were collected troa the grey-

green sandy liaestonea at the top ot the ftiaty Cove Beaber 

or the Long .Pout Foraation iii _- the wat~rtall at the .. ... , 

northeast corner ot Lourdes Cove, and al.-o troa the becla 

in the cli!ta behind the tieheraen • s hut a near the southern 

aide o! .the eaae cove. They'are well ~reserYed, with ahell 
~ 

aaterial still present • and incl.ude exteriors and interioll'e 

of both pedicle ud brachial val vea. 
' ! . 

Other, ·a4ditiona1 epeciaens ot pedicle and brachial 

valves were coll~cted troa the red sandatone at the baae of · 

• • 

I 
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PLATE 9 

SOWERBYELLA SERICEA 

All figures X 4. 

Fig. l. OLB 17a. Pedicle valve exteriors a _1d, top vight, 

an internal mould of a brachial valve . The 

former shows two sizes o f costae and the punctate 
~·~ · --nature of the shell, and the latter, the cardinal 

area. 

Fig. 2. OLB l7b. Interior of a small brachial valve with 

musc~e scars of a more circular form than is 

typical of this species; possibly a specimen of 

S. subovalis. 

Fig. 3. OLB 17c. Internal mould of pedicle valve show.i,ng 

muscle scars and lemniscate mantle canal pattern. 

Fig. 4. OLB 18. Internal mould of poorly preserved 

brachial valve of quadrate form. 

Fig. 5. OLB 19. Exterior of small brachial valve o f 

quadrate f qrm showing two sizes of costae . 

. ·~ 

.. 
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f . 

the waterfall in the 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 

very detailed internal moulds when 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 greatest width 

at the hinge line, but .some of the smaller brachial valves 

ha~ their greates,t width just in front of the hinge line 

as the ir cardinal angles exceed 90 °. The width of the 

valves varies from 8 rom 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. 

Ornamentqtion consists of two sets of obviously 

differen.t sized costellae, the thicker ones dividing the 

shell into segments (Plate 9) .. This separation into/\ 

segments · is especially _well developed on~e pedi~le valves 

but not so noticeable on the brachial valves. The shell 

is highly punctate (Plate 9). 

On all the brachial 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 
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median septa (Plate 9, Fig. 3)· . In the better pre~erved 

smaller specimens, the raised suboval areas which suppq~ted 

the adductor muscles are distinct (Plate 9) . 

The interior of the pedicle valve (OLB 17c) shows 

bilobed muscle scars separated by a short median ridge 

which bifurcates about halfway down the 17ngth of the 

mu~e scar lobe. Submedian septa occur on each of the 

two lobes. The punctate nature~of the s~ll is evident 

beyond the muscle scars towards the an.terior margin of the 

shell, and the impression of a .,lemniscate mantle canal · 

pattern can also be distinguished. 

The cardinalia are . small and are onJy well 

preserved in\a few specimens. (Plate 9, Fig. l). 

Discussion 

Wilson's ( 1946) description of ~. sericea from the 
·, 

Ottawa Formation is applicable to the Long Point specimens 

which similarly exhibit a gre~t range in the size of the 

valves, the smallest brq.chia!' valve measuring 8 mm in 

width and the w,.idest 18 mm. Variation in size is ' thus 

characteristic of this species. However, the brachial 

valve of · ~- subovalis is descriped by Wilson (1946) as 

~eing indistinguishable from smal~ specimens of ~- sericea, 

and it is thus possible .that some of the smctller 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. 

I• 
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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 Cov~ Member in the 

northeast corner of Lourdes Cove . Most of them retain 

some shell material but it is weathered and friable. The 

rotten 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 valv~s is almost ova l . 

The lateral margins, almost parab le! to"._each other, curve 
t: 

smoothly into the anterior margin. The length is two 

thirds to three .quarters the wid~ . The pedicle valves 

are convex- with the greatest convexity just in front of the 

umbo, 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 br'achial valves, 

especially those with the more oval outline and · rather 

narrower width (OLB l7b), are probably, therefore, the 

brachial valves of S. subovalis : 

Costae of three siz~s occur, the la~gest dividing 

the shell into segments which' are t..hen filled with costae 



PLATE 10 

SOWERBYELLA SUBOVALIS 

All figures x 4. 

Fig. 1. OLB 20. Pedicle valve exterior showing typical 

outline and the punctate nature of the shell. 
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Fig. 2. OLB 21. Internal mould of highly convex pedicle 

valve with right-angled cardinal extremities. 

Fig. 3. OLB 22. Small brachial valve exterior showing 

two sizes of costae. 

PAUCICRURA CF. P. ROGATA (SARDESON). 

Fig. 4. OLB 23. Pedicle valve exterior showing the 

curvature of the striae towards the umbo in 

the apical region. 

Fig. 5. OLB 24. Brachial valve exterior showing the 

flatness o~ the valve and the slight sulcus 

centrally in the posterior part of' the valve. 
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.. 

of two smaller 9izes that alternata with one another . 

Discussion 

It is difficult to di?ting uish between th i s s pecies 

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

The more rectangular form has been included with S. serice a 

and the oval form with a more convex pedicle valve with 

~·jsubovalis .' 

The latter species o c curs throughout the Upper 

Coberg beds of the Ottawa Formation. 

Order ORTHIDA Schuchert and Cooper 1923. 

This order is represented by two g enera, Paucicrur a 

and Hesperorthis. The paucicrurids are reasonably abundant 

and quite easily recogni s e d whereas the hesperorthids are 

broken, badly prese rve d and very dif£ icult " to identify , 

Family DALMANELL I DAE Schuchert 19 29 

Genus PAUCICRURA Cooper 1956 

Paucicrura c f. ~ ._ rogata (i:)ardeson) 189 2 . 

(Plate 10, Figs. 4, 5) 

Mate rial 

Se veral whole , and a number of broke n, spec ime ns 

were co l l e cte d f rom t h e sandstone beds , bot h g rey and red , 

at the b o ttom o f the waterfall a nd also a bove t h e waterf a l l 

i n the northe ast co~n~r of Lourdes Cove. An exte rnal cas t 
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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 

" beds still have some shell material present. Many of the 

specimens are crushed or bro~en and no interiors were 

found w1 th complete cardinalia or showing musc·le 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 gently )n.U.cate. The hinge line is shorter than 

the greatest wi~th. The cardinal area is very s~all with 

the delthyrium and notothyrium open. Ornamentation is 

coarsely fascicostellate to finely costellate, with the 

costellae grouped in bundles which curve sligh~ly on the 

·" wings and along the c,ardinal region. The costellae are · 

occasionally hollow. The shell is punctate. 

Desc.ription 

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 triangul·ar posterior 

view. The hin~e line is shorter than the greates~ width 

of the valve. The cardin~l angles are round.ed. The umbo 

is very small but only the exterior is seen. The 

"' ornamentation is fascicostellate with the cof/tellae 

curving up towards the hinge . on the cardinal angles. 

The brachial valve is shorter than the ~icle 

valve, and it is almost flat, with a slight sulcus on the 
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posterror part of the valve; the sulcus is deeper on the 

smaller specimens. The costellae again curve towards the 

bin~e line. 

The specimens vary 1n size but all are small; the 

average wiath is 10 mm and the average length 8 mm. 

Discussion 
t 

The external characteristics df these specimens 

resemble those of t ·aucicrura rogata ( Sa:z;-deso,n), b~.t with

·out any in1f'(riors· to help confirm this diagnosis, only the 

desi~nation cf. can be given. 

F. rogata (Sardeson) is described from Missouri, 

r-:innesota, ar.d Wisconsin from rocks of Wilderness to Trenton 

age, and as Dalmaneka rogata Sardeson it is described 

from all exposures of the ~herman Fall beds, and the Cobourg 

beds of the Ottawa LilJlestone .C Cooper, 1956; Wilson, 1946) .. 

Family DOLERORTHIDAE ·opik, 1934 

Subfamily HES~ERORTHINAE Schuchert & Cooper, 1931 

Genus HESFEROHTHIS Schuchert & Cooper, 1931 

Material 

Hesperorthis cf. H. tricenaria (Conrad, 1843) 

(Plate 11, Figs. 1 to 3) 

A few fragmentary valves aQd two internal moulds 

of pedicle valves were collected from the grey-green 

sandstone of the Misty Cove Member, halfway up the water

fall in the nortbeast corner of ·>Lourdes Cove. 
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Flate 11 

HESrERORTHI~ CF . H. TRI C:SNARIA (COI\R.AD , 1843) 

Al l figures x 4. 
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Fig. 1. OLB 25. Interna l mould of pedicle valve, slightly 

crushed and distorted, showing cardinal area and 

simple, strong costae . 

Fig. 2. OLB 26 . Internal mould of a broken pedicle valve 

· showing outline · of the shell, the simple costae, 

and the . interior of t}:le cardinal area. 

~-- Fig. 3. OLB 27. Plasticine mould of broken valve taken to 

show the internal structure of the ribs. Note that 

each rib has a s·light median cleft. 
-~ 
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Generic description (~ 'Wilson, 1946). 

Semicircular or semi-elliptical in outline·. Plano

convex or concavo-convex in pro!ile. The hinge line is 

straight. The cardinal angles are acute or fora a right 

angle. The anterior aargin is straight or broadly convex. 

The pedicle interarea is long, plane, ~r gently curved, 

and the brachial interarea is plane and shorter. 

The pedicle valve is convex with a gently curving 

beak. The del thyrium is long and narrow covered by a 

partial or coaplete deltydiua. The pe4icle interior has a 

deep cavity with saall teeth and shallow, oblique crural 

foasettes. 
~ . 

The costae are aiapl~ ·and strong with a !ew !iner 

ones between them. Internally each rib has a ·aedia.n cleft. 

The shell substance is iapunctate. 
~ 

Description 

I ; . ' \ 

Two complete but poorly preserve~: internal aoulds 

of pedicle valves we~e !cn.md..~: ~e outline is seaicircular 
--~, ~ . ( 

and the hinge line is straigh-.,~ " .A.s 'both speciaens are 

da.aged on one }~ ~his description is ~~sed on the 

undaaaged side of each speciaen. Both speciaens are 

convex in pro!ile. 1.'he costae are strong ·and •illp~.e -~~--- - ---
. . ~ ~ t 

internally, there is a slight cle!t down the centre or each 

ri~'e near the anterior aargin. The beak is gently curved 

an~ : long, but the delt~wa cannot be seen; on either 

s14, there is a aould ot a deep cavity with;: aaall oblique 
I !, 

' 

c -l' 
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dental ridges. 

Soae shell aaterial reaoved in cleaning one of the 

speciaens vas iapunctate. 

The valves average 22 llll wide, and 19 ma long in 

·their undaaaged at ate. 

Discussion 

·' \, 

It is difficult to aake a positive identification 

on the basis of two badly weath.ered speciaens. Those 

characteristics still preserved indicate that they belong 

to~enus Hesperorthis and possibly __ to the species 

H. tricenaria.-= - 'rhe s~rat~graphie range of the genus ia 

froa Lower Ordovician to Oppe~ Silurian but ~· tricenaria 

ia normally restricted to the lower end _or this range 

although it baa also been collected !roa the Cobourg beds 

of the ottawa Limestone by Wilson (1946). 

Other fossils ot the Long Point 7ormation 

lD addition to brachiopods, other fossils were 

collected froa the upper part of the Mia't;y Cove ·Heaber. 

... 
' 

and ..froa the Lourdes Pleaber of the LoDg Point loraation. 

These include graptolites·, gaatropoda, crinoids, a 1rilobite 

and an alga. Apart froa the graptolites, which are locall7 

abundant, the other groups are leas widespread, and they 

are represented b;y only a few apeciaena belonging to a " -

limited nuaber of apeQ~ee or even .to a •~gle apecies. 

•';_ 



Class 

.Family 

GASTROPODA Cuvier, 1797 

RAPHISTOMATIDAE Koleen, 1896 

Subfamily OPHILETINAE Knight, 1956 

Ge~s EUCONIA Ulrich & ~cp!ield, 1897 

Euconia -cf. Euconia ~ ~illings, -1865 

Material 

(Plate 12, \ 1) 

6'5 

One broken internal mould wa ,_ ..... :.) collected together · 
--

with a few thick-shelled bra~hiopods and other small 

gastropod (Plate 12, Fig. 2) from a limy le s in the 

Lourdes Member iri the cliffs on the small he~and just 

before the road turns across Long Point at Winterhouse. 

Generic description (!rom Twenhofel, 1938) 

The shell is trochiform, acutely conical with D 

' 
shallow sutures. The sinus culminates at the angular 

periphery just above the upper suture in a short notch. 

Description 

~ly the . two middle whorls of the shell are present, 

with both the apex and -_ the aperture missl?g. The shell is 

slightly compressed later~lly but not aur!iciently -to 

obscure its main characteristics. The !orm
0 
or th• shell 

is a flat c~ne with a projected apical angle ot 65°• The 
· -:_ 

. -
. sutures are shallow, accentu&&ing the flat sides of the 

cone. _ There are wrinkles on the surface or the lower 

w-horl curving ~ 
1 
an abapical directi-on towards the aper~ure • . 

The base of the lower whorl is very flat at an angle -of 
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PLATE 12 

FOSSILS FROM THE LOURDES MEMBER 

Fig. l. OLM 12. X 2 Internal mould of Euconia cf. F.. etna 

showing trochiform outline, very shallow sutures 

and subrhomboidal cross-section of lower whorl. 

Fig. 2. Three thick shelled , indeterminate 

brachiopods and an i~ternal mould of a small com

pr~ssed roundly trochiform gastropod. Some shell 

structure remains in the brachiopod shells. 

.• 
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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 . em wide across the base and its 

reconstructe d height is 2.8 em. 

Discussion 

The specimen is very similar to both Euc~nia 

ramseyi (Billing s) and E. 'etna (Bi l lings) . It is 

· a pparently la'rger than E. ramseyi, but exac~ly the same 

size (if reconstructed) as specimens of ~· etna illustrated 

by Billi~s (1865)' and by Kni ght (1941). n'J~ A. 
The genus Euconia appear!: to be the . only ac_utely 

conical trochiform genus present in the Ordovician, but ~ so 1 

f3r has only been found in rocks of Lower Ordovician age . 
'• 

~· ramseyi, of which only o~e specimen has been described, 

was collected from the Romaine Formation in the Mingan 

Islands (Bi l lings 1859, Twenhofel, 1938) while E. etna 

was described by Billings (1865) from Western ~ewfoundland 

and by Knight- (1941) from Di vision G of the St. G~orge'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 youngest 

Trenton age and, therefore, since Euconia has only been 

found as high as the Beekmantown in the past, e i ther the 

range of Euconia has to be extended, at least to the bottom 
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ot the Upper Ordovician, or this speci•en must be regarded 

as a derived !ossil from the St. George's Group or the 

Table Head Group. The speciaen was round closelY . 

associated .with other inte~al aoulds of a turreted fora 

as well as with a saall, raundly trochi!ora gastropod and 

thick shelled brachiopoda which are very worn (Plate 12, 

Fig. 2). 
(.t ... 
~·· 

Supt\rfaail;y MURCHISONIACD Koken~ 't896 

Family HURCHISONIIDAE Koken 1896 
-~ 

Genus MURCBISONIA Salter 1f\5~ 
Boraotoaa trentonenais (Hall, 1847) Ulrich~imd Scofield, 189? 

(Plate 13, Pigs. 1 ~ 2) 

Material 

Several broken or incomplete speciaens, all 

internal aoulde, were collected froa the red sandstone in 
- ,. 

the banks or th~ streaa below the waterfall in the 
·~ · . . .. 

no1'theast corner :6f Lourdes CoYe. 

Generic description (~Wilson,. 1951) 

Large, high-apired, practically iaper.torate 

shells up .to ?5 .. in length with an apical angle or 
38-40°. There are seven or eight volutio~• which are 

rounded on the exterior and enlarge rapid~. ~perture 
I" ,, . · '\i t·h a broad deep notch in the outer lip. · 

'Description 

Speeiaen OU1 7 (Plate 13 ·~ lig. 1a) is a partial 

·. 
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PLATE 13 

HOR!10TOHA TRENTOfiENSIS (HALL, 1847) ULRICH AND SCOFIELD, 189? 

Fig. 1a. OLH ? . Partially eroded spe.ciaen showing 

exterior o~ two complete whorls and two 

p~orly preserved whorls below. The apical 

whorls are aissing. 

Fig. 1b. Coaposite diagraa o! Oll1 7 taken ~roa tracing 

or photograph and by inspection o~ specimen. 

Continuous lines indicate features present, 

and dotted lines represent iD!erred structure. 

Pig. 2. 

. '"' . 

OLM a. Three apical whorls o~ saall broken 

apeciaen which is crushed ao that the width 

of the speciaen is exaggerated • 



-
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Fig.1a. 
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apeciaen with two, or probably three, apical whorls mis~ing. 
\ . 

0! the remaining whorls, two are complete and, below them, 
" 

two others can be distinguished together with the 

aperture·- o! the body whorl and the central columella. 

The whorls are rounded and expand very rapidly towards 

the aperture. _No shell aaterial reaains and there is, 

thus, no evidence or growth lines or or a notch or 

selenizone. 

Diecussion \ 

Hormotoma trentonensis (Hall, 1847).- typical o! 

the Trenton Group, is rarely ~ound · in Minnesota where the 

type speciaens were collected,, but it is co-on in the 

Trenton Limestone of Canada and N~w York (Ulric~ and 
! 

Sco~ie1d, 1897). Wilson (1951) re~tricta this species 

to New York, and considers that a .aaaller variety, 

Horaotoaa trentonensis crassa is the typical Canadian !ora • . 
This variety is !ound throughout the Ottawa Liaestone with 

the exception o! -the lowest Paaelia .beds (Wilson, 1951)~ 

The Long~Point specimens oare generally aaaller than . those 

reported !roa the Bew York area but due to the incoaplete-
; 

J 
ness o~ the ~ng-Point speciaens it is not possible to 

decide whether or not tpey belong to the aaaller variety 

recogniz~y Wilson. 

.. 



Class 

Order 

:Family 

GRAPTOLI~~INA Bronn, 1846 

GRAPTOLOIDEA LapwQrth, 1875 

DIFLOGRArTIDAE Lapworth, 1873 

Subfamily CLI.MACOGRArTINAE . Frech, 1.897 
(' 

Genus 

Material 

CLitlACOGRAl-'TUS Hall, 1865 

Climacograptus spiniferous Ruedemann, 1912 

(Plates 14 and 15) 
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Twelve more or less complete specimens as well as 

many fragments were collected from the i"'listy Cove t1ember 

of the Long Point Formation in the cliffs behind the 

fishermen's huts near the · southern end of Lourdes Cove. 

A numaer of poorly preserved spe~imens was also 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 of the rock some of 

the graptolites are well preserved as a thin carbon film, 

particularly those collec~ed . f:om the locality behind the 

fishermen's huts, which are generally more or less complete .. 
with th'e sicula still present. 

Generic description (from Elles & Wood, 1906, and from 
Ruedemann ~ Treatise on Invertebrate 
Paleontology, rart V, 1955) 

The rhabdosome is biserial throughout with bilateral 
I 

- sy~etry. No synrhabdoeomes have been found. Tne thecae 

are tubular with the ventrai wall of each showing sigmoid 

curvature~ T,he apertural margine are typically horizontal in 
} . . ' 

a well -defined excavation, occasionally introver~. The upper 

/ 

\ 

;'. 
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PLATE 14 

CLIMACOGRAPTUS SPINIFEROUS 

Fig. l. OLM 3. Small specimen showing slight narrowing of 

rhabdosome at theca 2 1 at the top of the s icula 

and two fine straigh~ spines. 

Fig. 2. alM 4. Enlargement X ~0 of part of rhabdosome of 

a b roke n specimen showing the thickened rim of the 

thecae and the typical biconcave free wall of t~e 

Long Point specimens. 
~ 

,. 
Fig. 3. OLM 5 . Larger specimen showing typical delicate 

straight spines with an ·angle of 110° between them. 

Fig. 4. OLM 6. Small specim~n with nema ex tending twice 

the length of the rhabdosome . 

J . 

I 

... 

I , 

• 
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PLATE 15 

/ 

CLIMACOGRAPTUS SPINIFEROUS RUEDEMANN 1912 

Fig. l. OLM 2a . X 6. The largest specimen collected 

showing the narrow rhaodos ome and the long , thin 

basal spines. 

Fig . 2 . ,"':,LM 2b. X 4 0 . E n largement of a pa~t of the 

rh abdosome of specimen OLM 2 to show the 

characte r istic features of a single thec:a: shape, 

thickened aperturaJ rim, s mall mesial s p ines, 

biconcave form of t h e free ventral wall. These 

features have been emphasised by erosion o f the 

surface leaving Dnly the thecal outline. 

Fig. 3 . Di agramatic represcnta tion of Fig. 2 . 

. -. 
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~art of the ventral wall is approximately vertical and 

free, the middle part has . an . impressed edge which curves 

sharply 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. ~ The aperture may be bordered by a rim. 

A virgula is present expanded at the antisicula end in some 

species.· A si cula groove is sometimes present beginning_ 

near the sicula end . 

Description 

The straight, scandent, biserial rhabdosomes are 

small , between 0. 5 ern and 1. 0 em long although three .. 

specimens exceed this arid reach 2.0 em in length. The 

rhabdosome widens very rapid ly over a distance of about 

2 mm from the sicula end (theca 3 1 ) to a maximum ·wid't.h of · 
i 

1.2 mm in thd three larger specimens, and to approximately 

1.0 mm in the smaller ones~ Just before maximum width is 

reached there is ·a slight narrowing on two of the specimens 
" 

at about the level of theca 2 7 • 
' . 

The thecae are small and close, averaging 20-24 ~n 

10 mm; 20 in 10 mm in the larger specimens. In the larger 

specimens the sigmoidal thecae are arout 1.-·0 mm long. 

free ventral wal l overlaps one third of the total theca 

The 

Plate 15, Figs. 2, 3). The horizontal apertural edge, 

situated in an e ·lliptical excava~ion, is thickened into a 

rim which extends outward~ as a small spine. There is also 
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l 

a small mesial spine at the top of e&ch excavation. The 

free wa ll between these two spines is. not concave but 

r ather biconcave (Plate 15, Figs . 2, 3). 

Discussion 

0~1~ one species of Climacograptus appears to b e 

represe nted by the Long Point specimens which s uperficiaily 

resemble C. bicornis. Howev~r, they are smaller, narrower, 

have straight spines and neither theca 1 1 nor theca 1 ~ is 

ever modified to the extent . of being only a spj ne. 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 s pecies, c. su12ernus. c. su12ernus -
differs from C. bicornis in being smaller· and narrower, . anc 

it also shows a slight narrowing of the rhabdos ome about 

the level o f theca 2 1 and theca 2 2 at the t op of the sicula. 

Furthermore, the basal spines of ~ · supernus are smaller 

and finer and are only enlargements of the mesial spines of 

The Long Point species is very similar to 

~· supernus, even to the extent of the two specimens showing 

a slight narrowing above the sicula at the level of theca 

2 2 , but its straight and slender basal spines are never 

curved as is frequently the case with the basal spines of 

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

climacograptids with straight spines that alpo resemble 

the Long Point specimens are £· pygmaeus (Ruedemann, 1925) 

and C. spiniferous (Ruedemann, 1912, 1947) but the spines of 
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f r . 1 the ormer are dist~ctly smaller while those of the atter 

are slightly larger and thicker. Apart from this minor 

difference, ~· spiniferous and the Long Point form are 

otherwise remarkably similar, and althoug 

generally slightly smaller, and has 

arranged, th~:,- are· considered to be 

latter is 

more closely 

ic :_ 

Both f· spiniferous and f• pygmaeus are index 

fossils of the highest grapto~· · zones of rocks of Middle 

Ordovician ag: in Eastern Canada i~a, 1969). Q. supernus

is found at ~ equivalent level in t e British P. linearis 

zone, similarly at the boundary betwee~ the Middle anq 

Upper Ordo~ician. 

Yeera~inghe (~970) and Shaikh (1971) both describe 
. ' . 

climacograptids from the Misty Cove Member of the Long. 

Point Formation.~ In both cases these fossils have been 

identified as Climaeogra~tus e~r. Q. inuiti 1~ilson. 
Inspection of these spec~mens indicate that t~~y are in 

fact -the same as those described above. · The apert~a1 rim 
J ' is thickene4 and extended -into a slight spine and there is 

a mesial spine on each theca but betw~en · tbese spines the 

free ventral wall is biconcave rather than ~cave. The 
• # 1 • 

thecae are smaller and more closely arranged ·than those of 

Q. inuiti similis {Uid the sicu1a end shows two spines 

developed trom the · meaial spines of thecae 1 1 and 1 2 • The 

spines are straight, relatively long and slender like those 

' of .2· spiniferous. Like the specimens described above, 
I 

L ' . 
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/ .. 
those of Shaikh -(1970) were also round associated with 

fragmenta o£ diplograptids. 

Class . CRINOIDEA 

(Plate 16, ll'ig_s. 1 , 2 ) 

... .. 

One ~hecal plat~, possibly rrom a cystoid, and 

long crinoid stems were found in the Misty Cove Meaber, 
..4(~ 

both in the waterfall· in the northeast corner of Lourdes~ 

Cove and behind the ~ishermen's huts in the same cove. 

Behind the fishermen's huts, crinoi~ stems are 

foun~ in a thin muddy band above the shell baxtlcs o! 
• 

sowerbyellids. Th~ segments are very long, although n_o 

complete speci~en was found, so· they c~ot have travelled 

tar from their growing position. In the northeast · 

corner of the ~ove a crinoid layer occurs at the same 
........ 

·level but in this locality the branches and stems are 

broken up into saali segaents or even individual 

columnais. The possible cystoid ~late. was tound amongst 
< 

these. " 

. ; ;.. 
~ 

\ 

·~ 
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PLATE ·16 

Fig. 1. OLM 9. Slab from crinoid ~ed in southwest 

corner of Lourdes Cove showing external moulde 

of long sections of stems. 

< 

Fig. 2. OLM 10. Singl~ calyx plate, possibly from 

a cystoid, rrom same site as above. 

ENCRINURUS SF. 

Fig. 3. OLM 11. Pygldiam of very. small . specimen 

sh~in~ triangular outline, ten distinct 

annulations _and more vague ones in the 

narrow axial lobe' and backwardly curved 

pleurae. with their dis·tal ends separated 

from one another. 

,. 

_, 

.. 

r 
I 

\ 

\ 
. \ 
. \ 
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Class TRILOBITA Walch, !771 

Family ENCRINURIDAE Angelin, 1854 ' 

Subfamily ENCRINURINAE Angelin, 1854 

Genus " ENCRINURUS Emmrich, 1844 • 

Encri.nurus sp. Emmrich, 1844 

(Plate 16, Fig. 3) 

Material 

One very saall internal mould of a pygidium 

was collected !rom the crinoid bed beQeath the red sandstone 

_at the top of the Misty Cove Member in the ·waterfall at the 

northeast corner of Lourde~ Cove. 

Description 

The specimen is very small (3.4 mm long, 3~8 mm 
/- .......... 
. ~de anteriorly) and sharply triangular with an acute 

po\terior angle • . The axial lobe is narrow an~ reaches 
· .. 

to the · p~aterior extremity with 10 visible annulations 
•' 

and 7 ring furrows. Eight pleurae can be distinguished 

which are curved backward; they diverge from the axis 

so that t~ey · are quite separate from one another at the 
.. 

marg~ or the pygidium. 

Discussion 

The· specimen is small but well preserved. The 

numerous axial rings on the very narrow. axis, the back~ 
, 

ward curvature of the pleurae, and the separation o! the .. 
outer ends of the pleurae, suggest that, it belongs to 
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the genus Encrinurus. ·A larger, but similar, pygidiWil 

was colletted by ·weerasinghe (~70) 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 ranges from Middle Ordovician to 

Silurian. 

( , 

•. ' 

\ 

/ 

~--- / 
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Subkingdom THALLOPHYTA 

Phylum CHLOROPHYTA 

0 

Class 

Family 

Genus 

CHLOROPHYCEAE Kutzing, 1843 

DASYCLADACEAE Kutzing, 1843 

ISCHADITES Lonsdale, 1839 

Ischad±tes iowensis . (Owen, 1852) 

(Plate 17, Figs. 1 & 2) 

-Material . . ., . 

81 

Three compressed specimens in the form of internal 

moulds . were found closely associated on a single surface 

in a red mudstone layer at the top of the red beds of the 

Misty Cove Member beld'W the waterfall in the .banks of the 

stream in the northeast corner of Lo\irdes Cove. 

Generic descripti?n (~rom Kesling & Graham, 1962) 

Only the -thallus is known. The thallus consists 
' ' 

of a group of branches radiating from an apparently 

uncalcified original· central axis. Branches ·bear distal 

and subdistal e:xPansions to form two walls, an out-er' and 
0 

an inrier, between which the~ gametangia are formed (Fig. 5). 
. . . . . - (.' 

The thallus originally grew in &'variety of different ,. 

forms or was deformed in many ways· after burial due to 
. ·' 

lack of calcification of the _central acis •. Wilson ( 1948) 

describes the fossils as ·subglobul~ · c .one ,' biscuit or · 

irregularly hornahaped f'.orms. The specimen of Kesling 

and Graham (1962) is best d~scr!bed as bulbous (see Fig. 5). 

The unit& of the inner wall overlap. On weathered 

__ ! 



ISCHADITES IOWF.NSlS (OWEN) 

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

shaped specimen res ulti n"¥'~' fr6m collapse of apex 

of thallus , with the impressions of the rhomboida l 

plates of the inner wall giving the ~haracteristic 

ornamentation of con centric rings. · 

Fig. 2. Diagramatic reconstruction of part of the thal l us 

as seen from the side. Outer wall is ex foliated 

to shaw the pattern of plate s in the inner wall 

(from Kesling & Graham, 1962). 

) 

·-

f ' 

\ _ 

• J 

~ 

.·~ 
I 
t , 
l 

' 



Plate.. 17 

OLM 1. 

F~g. 2 



Fig.S. Reconstruction of the thallus of Ischadites 
iowensis (Owen) as seen from the Slde. Rlght 
half shows exterior of thallus; left half 
shows longitudinal section. Basal branches 
have thick proximal calcifications; towards 
apex the amount of proximal calcification 
progressively decreases; apical branches are 
acicular with no thickening. The central 
axis is not preserved in the known specimens. 
(from Kesling and Graham,l962). 
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• 
surfaces the matrix· between the plates of the inner wa ll 

r e mn ins as narrow crests forming a characteristic rhomboidul 
•:. 

pattern. The oute r wull is rarely fou nd in Ischadites bul 

when present it gives a r e ticulated pattern nt an angle to 

the rhombo idal network of the inner wall. 

Description 

Compression of the thallus has resulted in its 

col la~se over the central axis to give a saucer shaped 

fossi 1. Ornamentation on the s urface is actually th at of 

the inner wall where the subdistal expansions of the 

branches from th ~ central axis q i ve rise t o a rh~bohedral 

~attern which is mo re o r less concentri c , e xactly as 

i 1lustrated by Shimer and Shrock (1955) and by Wilsor. 

(1948). All the specimens found at the top cf the Long 

Point F o rmaticn are between 5 and 6 em in diameter. None 

o f the orfginal c alcite skeleton is preserved . 

Discussion 

Shimer and Shrock (1955) illustrate a ~pecimen of 

1. iowensis from the Ordovician of Minnesota that is 4 em 

in diame.ter. Larger specimens of Ischadi tes with a 

diameter of 8 em 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 ef !_. iowensis, and he therefore regarded them 

as conspecific; I. ottawaensis thus becomes a junior synonym 
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of I. iowensis. The specimens from the Lo n g Point 

Format i on , as we ll as that d e s c r i b e d by Kesli ng and Graham 

(1 962 ) f rom Iowa, are o f indete rminate size, some 

6 em in diameter , and it thus s eems likely that specimens 

of I . i owens is differ in size because they represent 

different g r owth s t ages . 

According t o Sh imer and Schrock (1955), !· i owensis 

1s characteristi c of the Middle Ordovician in Eastern 

~anada a nd throughout t h e U.S .A . It appears to be 

restricted to rocks of Trenton age . In the Ottawa Limes t one 

it occurs in t h e Coberg beds (Wils o n, 1948). 

N.B. Although this form is here trea t ed as an alga, the 

systematic position o f the re ceptaculids is a matter 

of dispute between authors. 

Foster (1973) believes that although the receptaculids 
,. 

have the characteris tics of bo,th sponges and al q aa the 

preponderance of evidences favors their assignment to 

the sponges . 
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Clam Bank Forffiation 
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The Clam Bank Forffiation consists of sone 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 sma~l community of Salmon Cove at the southwest 

end of Round Head; exposures are continuous in the cliffs 
I 

between these two places. 

The sequence has been divided, for convenience of 

description, into five ~atigraphic 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 ~reeence of a syncline, 

but is simply due to the way in which the coast curves 

seaward across the strike of the beds between the two 

coves. 

Unit 1 crops out ~n the southwest corner of Lourdes 

Cove, to the west of a covered interval, and also in Salmon 
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TABLE 10 

DIVISION OF THE CLAM BANK FORMATION INTO UNITS AND REDS 

Section of the Clam Bank Formation measured 
the coast from Salmon Cove to Red Head 

along 

Unit Bed Lithology Thickness' 

5 14 Red conglomerate and sandstone with 

4 

nodular limestone lenses 

13 Red and green shales with algal mats 

12 White and red sandstone with a l foot 
grey shale at its base 

ll Pink limestone and sandstone 

10 Red sandstone and pink limestone with 
3 Tentaculites and crinoid ossicles 

Nodular pink limestone 

9 Pink limestone containing occasional 
fossils 

8 Nodular fossiliferous limestone, 
mostly grey, with some pink areas 

-
Red and qrey shales 

I 

2 7 Grey and white, very fossiliferous, 
laminated, argillaceous limestone 

Red and greenish-grey shales with 
ostracods 

6 Silty, laminated, and slump-bedded 
grey and white fossiliferous limestore 

5 Red and green shales with ripple~arks 
and a 2' thick pink limestone band 

340 

29 2 

64 

90 

32 

67 

. 
7 

41 

157 

39 

46 

65 

26' above the base 180 

l 

4 Leached, yellowish-white 'sugary' 
sandstone 25 

3 Thin, medium-grained, red sandstone 
with calcareous cement 

2 Green and red shale 

l Pink and grey laminated limestone 

Red shale and sandstone 

2 

16 

2 

5+ 

1470+ 

' 
-
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Cove at the southern end of the section. The sandstones 

of this unit are composed of well-rounded quartz grains qf 

uniform s i ze ~at are bound by a calcareous cement. Tho 

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 bed s at 

· each end of the s e ction to bf ' 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 ~almon _ Cove. It consists of an alternation of grey 

lime~tones and red, purple or g reen shales. Limestone is 

the d\ minant rock type in this unit, and crystalline, , very 
) 

sand~~ and muddy varieties are present. Most of the 

lime~tones, and some of the shales are fossiliferous. The 
I 
I 

' muddy :-limestones, which typically contain brachiopods, 

ostracods ana 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 limestones; their fauna includes brachiopods, 

bryozoans, corals, crinoids and gastropods. Some trace 

fossils are also pr~sent. 

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 sapdstones. 

They are cross-bedded, and their bedding surfaces are 

ripplemarked. · Load caste also occur. The sandstones are 

generally unfossiliferouB, but one bed contains lamelli-

branchs, and another, tentaculites and . crinoid ossicles. 

At the top of the unit there is a sm~ll algal reef. 

Unit 4 has abou~ 65 f:et 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 sand stones are made up of alternating red and 

white beds. The white beds conta in 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-

·. 
r • 

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 

unfoasiliferous. 

Unit 5 is below sea level except at Red Head where 

- ~ beds of the lower part of the unit underlie the headland • 
. 

Offshore, at this locality, beds o! the upper part ot the 

unit are exposed at low tide, and they were studied from a 

boat. The unit co~ists of about }40 teet of red con-
··' 

glomerate& interbedded with sandstones. Occasional lenses 

ot nodular limestone· are aasobiated with the sandstones. 

/ 

~ ., 
' 

• 
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The beds of' conglomerate and sandstone are lenticular, and 

cross-bedded. The majority of the larger fragments in the 

conglomerates are pebble size, although some beds contain 

cobbles up to 6 inches in diameter. The clasts· are, in 

general, well-rounded, and they are set in a matrix of red, 
I . 

arenaceous calcareous mud. Pebbles~ of soft micritic limestone, 

similar to the mst~ix, calcareous mud balls, which look as 
I ' . 

if they had been rolled in sand, and a fine-grained red 

sandstone predominate, but some pebbles of vein quartz and 

serpentine are also present. 

In the southern corner of Lourdes Cove, the~owest ~ 

exposed beds of the Clam Bank Forma'tion 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 

unchanged almost to Salmon Cove; over this distance there 

is a slight ste«tpening or the dip (55° to the SSE at. Salmon 

Cove). Ample evidence for the entire Clam Bank sequence 

being overturned is provided, particularly in ~eds 7 and 8, 

by graded beds, slumped beds, paeudoboudins, ripple marks, 

load casta, and trough-bedding (Plates 18, 19). 

Half a mile east of Salmon Cove, the strike of the 

rocks changes froa N 70° E to S a,• ·E over a distance of 

about fifty ;yarde. West of this locality the Claa Bank 

Formation disappears b~neath Pleistocene dune sands and 

aarine clay•~ and there are no further expoal.tres of the 

/ 

. 
r · 
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Fig. 2. 
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PlATE 18 

Laminated calcareous claystones and siltstones whiCh shaw 

convolutions and pseudoboudins with tmdisturbed laminae at 

the base of the picture. 

•' 

t-bre intensely defonretl iaminated beds. 

. . 

' 

.. 
. • 

/ 
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Clalll Bank Formation west of this point. 
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On Three Rock ... 

Point, which is separated from the Pleistocene deposits of 

Salmon Cove by a long covered interval, rocks of the lower 

members or the Long Foint Forlllation are exposed. The 

presence or Long Point strata where Clam Bank rocks would 

be expected (along strike) indicates that a fault lies

beneath the covered interval. This fault cuts orr the 

southwestern end of Round Head, and it is pro.bably respon

sible for the change in strike or the beds at the south

western end or the outcrop of the Clam Bank Formation. 

Minor noraal and reverse faults, o~ limited throw, 

_are present on Bed Poiilt and in'·Salmon Cove. The aajori ty 

are, however, reverse faults; in soae caaea slickensiding 
(" 
' indicates that .ovement was oblique. in several placea 

~ 
it is possible to observe the throw or a fault decreasing 
.,. 
along the fault plane until the tault dies out in a 

flexure (Flate 19a). 

The joint pattern conaiata ot two ~ajor sets: one 

set outs the beds at S 6?0 E and another at K 57° E. In 

Salmon Cove a less well developed set cuts the roclca O't the

Clam Bank Poraation at N 75° E (Plate 19b). 

Unit 1 is, -~ general, untosailiteroua, but Bed 5 

at the top ot the unit includes oatracods and inarticulate 

brachiopoda. 'Unit 2 is very toaailiterous, with the grey 

liaestonea ot Bed 7 · containins the aoat varied tauna. Unit 

3 ia sparaely toaailiteroua, althoup certain specie• are 
, C" 



PLATE l9a 

Fig. l. View looking SE in Salmon Cove showing three 

Fig. 2. 

diff~rent 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 b edding surface. 

c 

Flexure in laminated silt~ones and mudstones 

where a small fault g radually dies out. 

92 
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.. Pla~e 19a 

Fi.9. 1 
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PLATE l9b 

Fig. l. 
~- -,, . 

Small normal fault on the beach in Salmon Cove 

• with a displacement of 8 feet. 

Fig. ? : · -View showing jointing in the fl'aqgie.r l:Jeds o f 

Unit 2 in Salmon Cove. Carner~ was looking s. w. 

t) 



PlaJe 19 b 

Fig.l 



locally abundant. Unit 4 contains algal mats associated 
,.1 

with shales at several levels, and Unit 5 is totally 

unfossil iferous. The fauna recognized from each unit is 

s.bown in Table 1.1. 

'·' 

\ 
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TABLE 11 

DISTRIBm'ION OF FOSSILS rn ClAM MNl< FORMATION 

Units 

Fossil 1 2 3 4 

Beds 

5 6 7 8 9 10 11 12 

Kloedenia deckerensis X X . 
I.eperdi tia cf.. L.scalaris X X X 

-Beyrichia cf. B. toJX)la.~ayensis X ~ 

L:ingul.a lew1s1 X X 

Orbiculoidea. cf. 0. SubElana X - ' 

Protoze~ antioostiana '\ X 

I-Ja.lellella cf. • H. crispa III.lt. rroyctartens is X -
~llella cf. H. ~tiplicatus X -
Strlis~irifer sp. X 

? Resserelfa sp. X 

Modiolopsis exilis X X X' 

Paleopecten danb:ti X 

Leptodesrna subrl"anboidea . 
,_ 

X X 

Pteronitella cf. P. venusta var. oblonga X X X 

Hexameroceras cf. H. pa.nderi X 

Onooceras sp. X 

Ten:t4culites aff. T. ·a.ttenuatus X X -
Mesocaru.l.aria aff. M. fua&ilis X -
P~lechypod.i.chnus antioostiana X 

Scoleocxk:mts 
t 

X c 

.. 
Wonn tracks X X X x 
Crinoid ossicles X X 

Bryozoa 
.....__ 

X -
Fish I'ema.i.ns X X 

' • 

Algal reef or mats X X 

Plant remrins 
, 

~ X .. 

, .. · 
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CHAPTER 5 

PALAEONTOLOGY OF THE CLAM BANK FORMATION 

Brachiopoda 

Articulate and inarticulate brachiopods are found 

~n the Clam Bank Formation. Th~ 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 

Material 

Lingula lewisi Sowerby 1839. 

(Plate 20, Fig. 1) 

Several almost complete specimens and some fragme nts 

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 Cove. Most specimens 

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 
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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 

Material 

Ofbiculoidea cf. Q· subplana (Hall) 1860. 

(Plate 20, Fig. 2) 

A complete 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 mrn wide. The apex is situated posteriorly at one-fifth 

the distance frcm the posterior to the anterior margin. 

The pedicle furrow begins just behind th~ . apex. The valve 

is somewhat c.rushed but still convex. ··~he surface is 

' 



iJ 

98 

strongly decorated with ~rowth lines. 

Discussion 

The Claa Bank apeciaen closely reseables 

Orbiculoidea eubplana deacr~bed by McLearn (1924) ~roa the 
} 

Arisaig series . (now recogni1ed ae a group) ot Arisaig, 

Kova Scotia, although it differ-a ~roa it in being a little 

wider. In Arisaig • thia species ia found in the lower 

part of the Stonehouse IPoraation which is thought to be 

o~ Pridoli age (Berry and Boucot, 1970). 

Superfaaily DAYIACEA Waagen 1883 ~ 
r 

l'aaily DAYIIDJ.E Waagen 1883 

Subfaail;y DAYID.A.E Waagen 1883 

Genus PBOTOZEUG.A Twenhotel. 1913 

ProtOI8USf anticoata:ana 'rweDhofel 1914 

!'1aterial 

lluaeroua t~ •peciaena were collected froa Bed 9, 

Unit 3 ot the Claa Bank Joraation in 8alaon Cove • and a 

.rev fro• Bed 8, ·Unit 2. The,- are nearl7 all en til'• •hell•, 

8Dd. no iDteriora were found. 

De•criptiop 

The ahella are unequall7 biconTex, aubcircular in 
. . 

outline, sli&htl.7 a~te Telltrally and Tery aaall. the 

larser ones being 5 - lons aDd 4 - wide. 'fhe bins• line 

ia verr short, the Tentral beak is aharp, poi.Dted and 
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incurved, and there is no developaent or an interarea. 

Growth lines are well developed near the anterior aargin 

and also close to the uabo. The shell is iapUDctate. 

Diacuaaion 

No internal reatures were revealed b~ aectfbning 

aa the interiors or these shells have undergone recrystal

lization. Assignaent to a particular species has, 

therefore, been baaed entirely· on external reatures. 

These h_ave been described above and the7 correspond aost 

closely to those or Protozeuga anticoatiana Tvenho!el, 

1914. This species vas collected by Twenhorel (1914) 
J.. 

rroa rocks or Upper Silurian age on Antocosti Island.· 

• 
..: ... 

t 

J 
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• 

Material 

!f8Jiily D.A.LHANELLIDAE Schuchart, , 191~ 

Genus RESSERELLA ~crort, 1928 

? Resserella sp. 

(Plate 21, ~ig. 3) , 
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Several shell fragments, and two pedicle valves, 

were collected from li.y sandstone bands in the limestones 

6! Bed 7, Unit 2 '' ot the Clu B&nk . Formation in Lourdes Cove. 

Description · 

The fragments or the brac~ial valves are alightl1 

convex and oostellate. The pedicle valves ar• deeply 

conyex and costellate. The cardinal process is bilobed 

and the brachiophore bases are div~rgent. 
< 

Discusgion 

The speqiaens are poorly preserved and ahov rev 

internal reaturee. They ~are tentat.ivel7 assigned to the 
t • 

genus Besser·ella which occ·ura throughout the Siluriaa • 

I, 

/ 
/ 



Superfamily CYkTIACEA Frederika, 1919 (1924) 

Family CYRTIIDAE Frederika, 1919 (1924) 
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Subfamily 

Genus 

EOS~IRIFERINAE Schuchert & LeVere, 1929 

STRIISPIRIFER Cooper & Muir-Wood, 1951 

Material 

Striispirifer sp. 

(Plate 22, Figs. 1 to 4) 

Many b~oken specimens were collected from a shell 

bank in the rub~ly limestone of Bed 8, Unit 2 of the Clam 
i 

Bank Formation in Salmon Cove. They are found associated 
i 

with bivalves, ~stracodes, and fish remains. Many have 
I 

retained the orl ginal shell material. Removal from the 
. / 

matrix was difflcult because the specimens are fragile and 
. / ·. 

crumble readily, but sufficient pieces were removed from 

the matrix to see the shape of the outline, and some good .. 
interiors of brachial Valves were found. 

D~scription 

The shells are biconvex and weakly transverse with 

rounded cardinal extremities. The hiqge line is slightly 
" 

shorter than the maximum width. The lateral slopes have 

three or four weak plications with, smooth fold and sulcus. 

The interior of the brachial valve has long crural plates. 

'.The O.eltbyrium is wide and the interarea is anacline and 

strongly curved. The pedicle interarea is apacline and 

the delthyrium encloses an angle of about 60°. 
~ · 
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•.( . 
PLATE 20 

LING~ LEWISI SOWERBY 1839 

Figs. X 3· 

Fig. 1. Brachial valve showing aubquadrate outline, 
l.'l 

Fig. 2. 

obtusely angular umbo, a clearly defined median 

ridge and well developed growth lines. 

ORaiCUWIDEA Cl'. Q. SUBPLANA (HJJ+, 1860) 

P~dicle valvtt, o! almost 'circular outli.De with 
r .. ' 

prominent apex about • one fifth t~e distance from 

the posterior margin, and conspicuous gr9wth 

lines. 

I 

• 

' r • 



Plate 2..0 

OCBl 

Fig.l 

OCB 2 

Fig. 2 
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PLATE 21 

PRQTOZEUGA ANTICOSTIANA TWENHOFEL 1914 

Fig. 1a. Individual shells (x 3) each showing high beak, . 
tear-drop outline, lack of decoration, and very 

sharp commissure. 

Fig. 1b. Hand spec.imen showing specimens of Protozeuga 

Fig. 3. 

.• 

anticostiana throughout the rock with isolated 

shells above,show~g brachial, pedicle and 

side views respectively !roa left to right. 

? IID:>SERELLA SP. 

Fedicle valve showing convexity, which is · 

gre~test just in front of the umbo, the slight 

flattening of the valve near the lateral and 

anteriq~ margins, and the deep coatellae; the 

features of the cardinal area are indistinct. 

' · 

• 



Plat-e 21 

OCB3 

Fig.'L x3 

Fig.l xl 

0CB4 

Fig.3 x2 



I . 

·) 

\ 

104 

'" 

PLATE '-2 

. ...._ 
STRIISP!BllER SP.''-\ 

) 
Fig. 1. Hand specimen showing very sm~ll specimens o! 

this genus associated with s£ells of the 

brachiopod Protozeuga anticostiana and the 

ostracod Leperditia. 

Fig. 2; .Pedicle valve with weakly developed plications 

showing the impunctate shell m.terial. 

Fig. 3. Pedicle valve with aore strongly devel'oped 

plica tiona. 

Fig. 4. Brachial valve show~ng long crural plate a. 

/ 

• 



Plo e 2 2 

.· 

oces 

Fig.l 

OCB b OCB 7 

l=ig. 2. ~ig.3 

OCB 8 
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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. Thes .... may belong to 

the genus Eospirifer rather than Striispirifer. In other 

Clam Bank specimens, 3 or 4 · plications are well developed 

on the lateral slopes, and in every way they correspond to 

the generic description of Striispirifer of Cooper and Muir

Wood (in Boucot, 1963). It is possible that two or more 

genera are represented in the Clam Bank specimens but every 

stage between the very pli~ate and the non-plicate is 

represented so that all the specimens have been assign~d to 

the genus Striispirifer. 

Family DELTHYRIDIDAE Waagen, 1883 

Genus HOWELLELLA Kozlowski 1946 

Howellella cf-. 1!· crisps mut. moydartensis (McLearn, 1924) 

(Plate 23, Fig. 1) 

Material 

Numerous near perfect fecimens ·of the genua 

Howellella were collected .from Bed 8, ~t 2 o.f the Clam 

Bank Formation on the second headland til. the southwest 

corner of Lourdes Cove. They were . found in pockets of shale, 

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

stron~ plications. The pedicle interiot has well developed 

dental plates with no median septum, and the brachial vaJve 

interior ;>ossesses short crural plates. The sulcus of the 
.. 

pedicle valve is not always central but sometimes swings 
'l 

diagonally across thf, 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 em wide 1.1 em high 

1.4 em II 1.2 em .. 
1.3 em II 1.1 em " 

1.3 em 
, 

II 1.2 em II 

The size is rather larger ·thari those of the Moydart 

Formation but in all other ways they appear identical. Many 

of the Clam Bank specimens are crushed and broken, and, 

therefore, their dimensions can not be measured accurately, 

so that i ·t was not found possible to determine the ratio of 

their width to heig.ht for comparison with the Moydart 

rna terial. 

Discussion 

This species was described by McLearn (1924) under 

the name of Del thyris crispa mu t. moydartensis. Koslowski 
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(1929) used Delthyris crispa (Hisinger) as the t~ species 

for his new genus Crispella which he renamed HawelJella 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 quadrate or rectangular form of Howellella 

which is described below. 

Family DELTHYRIDIDAE Waagen 1883 

Genus HOWELLELLA Kozlowski 1946 

Material 

Howellella cf. !:!_. angustiplicatus Kozlowski 194-G 

(Plate 23, Figs. 1 and 2) 

Several nearly perfect as well as some slightly 

damaged specimens were found assocjated with ~- 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 !:!_. crispa 

mut. moydartensis except that the beak is lower and 

rounder and both 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 Bank specimens correspond exactly with the 

specimens illustrated in the Treatise on Invertebrate . 



, 

Paleontology, Part H, Vol. 2·, as !!• an~stiplicatus 
Kozlowski, except that the sulcus is less deep. 

Discussion 
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, . 

~- angustiplicatus is !o~d in beds o! Ludlow age 

in Poland (Boucot !! .!!•, 1965). The Clam Bank specimens 

appear to be closely related to this species. 

Phylum 

Class 

.Family 

GeE. us 

I'IOLLUSCA 

BIVALVIA 

MODIOMORPHIDAE Miller, 1877 

MODIOLOPSIS Hal·l, 1847 

Modiolopsis exilis Billings, 1874 

(Plate 24, ~igs 1 & 2) 

Material 

Bedding sur~aces covered with specimenso! 

Modiolopsis, and o! Pteronitella, were found in the 

lower part of Bed 6, Unit 2 of the Clam Bank Pormation 
/ 

in Lourdes Cove, and ·a few isolated speeiaens were collected 

!rom the same level in Salmon Cove. Other specimens were 
' collected !rom ·the pink and red sandatonea o! Beds 9 and 

10, Unit 3. in Bed Bay and Sal.Jion Cove~ All are extM"'Dal 

moulds, and no interiors or denticulation. can be seen• 

Description 

The shell outlines are subovate and, in soae ~ 

- speciae.ns' slightly arcuate. . The length is at least tw~:ce 

the height . o~ the shell. The be alta are set iD the anterior 
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• third of the shell but the position is variable. The 

hinge line is straight. The anterior margin of the shell 

~s broadly rounded. The posterior margin slopes from the 
. 

end of the hinge line to about the midheight of the shell 

and it is then ei tter rounded or subtrunca te. From the 

umbones an obtusely rounded angulation extends to the 

lower posterior angle. The ventral and'dorsal margins of 

the specimens are subparallel. 

Minimum height 0. 6 em 

Minimum length 1. 4 ern 

Maximum ht. 1.1 ern 

Maximum 1 th. 2. 7 ern 
:; 

All sizes between are represented, and the ratio of height 

to length varies fro~ 1:2.33 to 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 several other of Billings' species 

and varieties within the species ~· exilis, pointing out 

that the great variety 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 rnough 

criteria for separatincf ~- exilis Billings from M. ruda 
' - ----

Billings. He also indicated that~· leightoni Will~arns 

(1913) from Maine is a generally srnaller, . closely related, 
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if not overlappins, species .in its variations, and that ~· 
. ' I 

·solenoides (Sowerby) from the English Upper Ludlow, which - ~ 

has ne&X\ly parallel dorsal lind ventral margine is also 

closely related ton. exilia. 

The Clam Bank specime~s seem to include some of the 

characteristics of all !Qur species discussed above. They 
.f . . 

are slightly smaller than the Arisaig specimens, and the 

dorsal and ventral margins are more nearly parallel than 
' -

· those of any of ··the North ·.taerican species, and in this 

respec~ they moai cloael7 reseable the English PGrm. - . 
~owever, in 'View of the known variation in the ·fora of the 

shells of .. ~. exilia (McLearn, 1924) ~ . and the tact ~at many 

of the Claa Bank specimens are ~distinguishable t'roa that 

species, it seeaa likely that only this species ia 
<I" 

represented in the bed a •~ Unit 2 o~ the Claa Bank 
• 

Formation. Both the Peabroke 7prmation ot' Kaine and the 

Stonehouse Poraation -of -Arisaig, Nova Scotia, are ot' Pridoli 

to early Gedinnian age (Ber17 aD4 Boucot, 1970). 

Material 

_PAI1ILY . PTERINEIDAE. Miller, 187? 

GEIUS . LEPTODESIU H&ll, 1883 

L!ptodeaaa aubr~aboidea &Learn, 1924 

'l'hree co~ete. le~t ~~1 velli and seYeral ~rape~ts 
were collected froa' Beds 6, ? &D6 8 iD Unit 2 or the Claa 

Bank J'ormation ·in Salaon . Cove aDd Lourdes Cove. All, J 

speciaena are external aoulda vi th ~o iAternal. .teaturea 

/ J . 

• 

... 
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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 mainly composed of Striispirifer sp., large 

Pteronitella sp. and the remains of a fish. 

Description 

The outline of the shell is subrhombojdal with the 

anterior and posterior margins subparallel. The hinge line 

is straight and the dorsal margin is extended into a wing 

on either side of the umbo. The anterior wing is flattened 

and not auriculate; the posterior wing is moderately well 

defined and has its post~ior border slightly concave but 

it is not auriculate on the poste!ior dorsal margin. The_ 

ventral margin is smoothly rounded. Decoration consists of 

widely spaced concentric striae. 

Dimensions ~f the three complete'valves are as 

follows: 

2.2 ern high and 2.4 em long 
) 

2.1 em " II 2.2 em II 

1. 9 ern II " 2.0 em II 

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 SOow the 

same relationsh~ of~height to length as the Arisaig 

specimens, and in spite of their slightly larger size, they 
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are assigned to the aaae a~cies. 

In the Arisaig area; ~· sub:rhomboidea is confined 

to zone d of the Rosa Brook Formation and does not appear 

in higher beds (McLearn, 1924). This zone is o! late 

Llandovery to early Wenlock age, which is older than the 

age of other speciaens that have been described (Berry 

and Boucot, 1970). 

Faaily PTERINEIDAE Miller 1877 

Genus PTERONITELLA Billings 18?4 
' 

Pteronitella ct. ~· venuata var. oblongs Billings 1874 

Hat erial 

On.e surface in the. shell bank of Bed 8, Unit 2 of 

the Claa Bank lor.mation in Salaon Cove is covered with 

rather eroded external moulds. Pour single specimens 

were also collected from Beds 6 and 7 in the southwest 

corner o! Lourdes Cove. All are lett valve exterior 

aoulds, and no internal m6ulds or right valves were 

collected. 

· Description 

·A~ the na.Jile of the variety indicates, these 

specimens are alaost rectangular in outline. The hinge line 

is straight, extending onl7 a short distance in front ot the 

umbo but almost to the posterior extreait7 of the ·shell 

behind the Ullbo. The anterior extremi t,- in front of the 

uabo is small and _triangular, extending down about one 
I 

quarter or the' · height ot the shell. Proa there the anterior 

( 
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margin slopes downward and curves backward to the ventral 

margin of the shell, which continues al~ost parallel to the 

hinge line. The posterior margin curves smoothly up to 

hal£ the height o! the shell, and it then curves forwards 

~d finally backwards to give a slight sinus just below 

the hinge line. 

Decoration is limited to concentric striae, which 

are best developed on the antero-ventral part of the shell 

and on the posterior wing. The striae .are, however, 

almost entirely absent from the older part of the shell • .. 
Dimensions of the s~allest and largest specimens 

collected· are as follows:· 

3.0 em long and 2.5 em high 

4.0 em long and 3.? em high 

Discussion 

.. .. 

The ratio of height to length of the Clam Bank 

specimens is constant at 1 · : ·1.2, whilst the figures for 

~o speciaens froa Arisaig give a ratio of height to length 

ot 1 : 1.4 and 1 : · 1 .6 respectively. The Arisaig specimens 
' . 

also tend to be rather larger than the Claa B.nk · apeciaens. 
(' 

Identification of th.e Clam BNlk specillens is based entirely 

on eXternal features, and, therefore, the designation ot ' 

these. •peci.aens --is only tentative. Ho,ever, they appear 

to be very similar in i~ra, aDd are probably conspecific. 

· In the lri•aig roc-ke the Tariet; o! l· ltnU,ta is f'oun~ in 

\ 

\. 

.. 
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the Silurian formations up to those of Pridoli age. 

Family LEIOPECTINIDAE Krailova, 1959 
.: 

Genus FALEOFECTEN Williams, 1913 

Material 

Paleopecten danbyi (McCoy, 1851) 

(Plate 25, Figs. 1 & 2) 
II 

~ne complete left valve and several fragments of 

both Ieft and right valves were found closely associated 

in Bed 7, Unit 2 on the headland at the southwest corn~r 
(). 

of Lourdes Cove. Unfortunately, owing to the fragile 

nature of the rock, only fragments could be collected,· 

and the complete valve was in too dark a place to 
-

photograph. The shape of the original valve shown in 

Plate 25, Fig. 2 ,was constructed from drawings made in 

' the field, and trom the fragments collected. 
i 

Description (external only) 

The left valve is conchve, suboval and prosocline, 

' neither· wing is well defined and .there is 'no byssal notch . 

The anterior of the shell is well-rounded~/ becoming more 
. ' 

pointed to the posterior. Growth lines are seen sparsely 

near the umbo but extensively towards tbe ventral margin • 

Several radial ridges ext
1

end ; rom the umbo towards the 

ventral margin. \Jhere shell aterial . is present, these can 
• 

be see~ to be long wrinkles ~ the shell which rade out 

ventrally as thegrowth linep become stronger. On the 
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fragments of the right valve, which is flatter than the 

left, only growth lines are visible and radial ridges 

appear to be absent. No interiors .were seen. The . . ' 

complete valve measures 4 em high and about 6. em wide. 

Discussion ~ 

The Clam Bank specimen is very similar fo those of 

the Stonehouse Formation of Arisaig, Nova Scot~. This 
/ 

species is also found in the Edmunds and Pembroke 

Formations of Eastport_, Maine,- and in the Upper Ludlow 

of \{estmorland, England (McLearn, 1924). 

Phylum 

Class 

Family 

Genus 

MOLLUSCA 

CEPHALOFODA 

HEkiPHRAGMOCERATIDAE Foerste, 1926 

HEXAHEROCERAS IQ-att, 1884 

Hexameroceras ct. !!· panderi (Barrande, 1867) 

(Plate 26, Fig. 1) 

Material 

A single incomplete spec~en was colleeted from 

Bed 7', Unit 2 of the Cl&ll Bank Formation in Salmon Qove. 

Deacri,Rtion 

This specilaen is a small endog.-t~ic ' brevicone, 

6 ca long, with a 118Xiaua width of 4.? ca. · The conch · is 

- ~ompressed, and has curved dorsal and 'ventral outlines. 

The phragmqcone is aade up ot seven caaerae, v±th. the. 

·--

........ . ·· 

·•·. 
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intervening horizontal septa equidistantly spa~ed 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, artd the 

apperture is contracted and visored, but unfortunately the 

peristome 1s 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 long 

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 

specimen). 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 1n the direction indicated by 

their names. 
f ~ -, 

Discussion 

Teichert an~ Sweet (1962) used the number of lobes 

ot the peristome as a generic distinction and placed the 

forms with eight lobes into the genus Octamerella and those 

with six lobes into the genus Hexameroceras. 

In shape, the Clam Bank specimen closely resembles 

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

The apperture and shape are distorted as .the specimen is 

flattened. The Clam Bank specimen is, therefore, assigned 

• 



.. 
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to the species Hexameroceras panderi (Barrande) because of 

the six lobes of the peristome and the similarity of its 
- 6 

·-shape·to the specimen of this species figured by Foerste 

(1926).,... 

This genus is quite widea~read iil North America in 

racks o1 Silurian age although, relatively few specimens 

have been found. 

I 

Material 

Genua 

ORMOCERATIDAE Saeme.ml,, 1853 

ORMOCERAS Stoke~, 1846 

Oraoceras sp. 

(Plate 26, Pig. 2) 

A single incomplete specimen was collected from 

Bed 8, Unit 2 of the Clo Bank For-.a tion in Salmon Cove. 

The spec iaen is part of a pbragmocone . that baa. been 

laterally coapressed, and consequently the septa are broketl . 

and _ cruahed. The original outline is diatorted both by 

breakage and by collapse ~-f ·the structure ot the conch • 
. ·· '\ . 

Descriptiop ' . 

The specillen represents part l>f . a atraif$bt 
' . 

. phragmocone t})at h&a the upper and lower camerae aiaaing. 

Longitudinal · sectioniilg reveals that · this part consists. of 

about · 15 c .. erae eeparated. b;,- aaucer-ahJped septa.. The 

·· . siphuncler is v!ll preaerved, .but the septa and the deposita 

" 

/ 

• 

It ) 

' 
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within the ,earnerae 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 cyrtochoanit~c septal necks that are joined by 

connecting rings which entirely surround the septal necks 

and bulge outwards between succeeding septa to give a 

nurnmuloidal 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 Orrnoceras 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 t}enus 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. 



PLATE 23 

HO\JELLELLA 

Fig. 1. Howellella cf. H. crispa mut. moydartensis 

(McLearn, 1924). 

Top row: view of brachial valves showing high 

pointed beaks. 
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Bottom row: view of pedicle valves showing high 

beaks. Right-hand specimen, side view showing 

the apsacline cardinal area. 

Fig. 2. Howellella cf. H. angustiplicatus Kozlowski, 194-6. 

Pedicle and brachial valves showing similar 

outlines to those in Fig. 1. 

Right-hand specimen, side view showing lower, 

rounder beak and greater convexity of both 

valves. 
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PLATE 24 

. :, . 
BIVALVES FROM THE CLAM BANK FORMATION 

• 
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Fig. 1. Left valve of Modiolopsis exilis: internal 

mould showing outline of shell and growth lines. 

Fig. 2. ·fnternal mould of left valve of Modiolopsis 

exilis showing a rather truncated posterior, 

. and arcuate outline. 

Fig. ;. Leptodesma B¥brhomboidea: internal mould of 

left valve showing long hinge line, emphasized 

growth lines, and slight concavity of posterior 

margin to give a slight wing. 

Fig • . 4. Pteronitella cf. P. venusta var. oblonga: 

internal mould of left valve showing almost 

re.c.tangular outline' long hinge line which 

extends from just in front of the umbo almost 

,:to the posterior margin. This specimen is 

badly preserved and shows very little decoration 

of the shell surface. 

Fig. 5. Pteroni tell a cf. E. 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 • 
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PLATE .25 

PALEOPECTER DANBYI (MCCOY, 1851) 

Pig. 1a.. Two fragments o~ a lett valve. The larger 

.t:ragaent ia an exte~al aould showing the original 

valve to be concave v~th ridges radiating !rom the 

uabo. The sJD.&ller tragaent consists ot original· 

shell aaterial vith the growth linea closer 

Pig. 1b. 

Pig. 2. 

together. 

Shell traga.-nt troa 

right valve ahowing 

together. 

the posterior aargin 
f 

growth linea c\oa~ 

o! the 

Reconstruction baaed on ·~ tragaenta, and on 

a drawing aade in the field. 

j ' 

\ 
\ 

, 
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PLATE 26 

""' HEXAMEROCERAS CF. 1!. PANDER! (BA.RRANl)E, 1867) 

Fig. 1~ Internal mould ot brevicone showing constricted 

aperture apically. The aperture is partly 
~ 

obscured and only the margin of the eyponom.ic sinus, 

extending towards the ventral side, and the 

right dorso-lateral and ·antero-lateral sinuses 

can be seen in this side view. 

ORMOCERAS SF. 

Fig. 2. Longitudinal section showing broken cameral 

deposits, and annulo-siphonate deposits. 
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PLATE 27 

LEPERDIT;IA CF. L. SCALARIS (JONES, 1886) 
I 
i 
I 

Surface s~owing numerous crushed carapaces of 

different/ instar stages. 

x 2. LaJge right valve of adult animal. 
I 

123 

x 2. ~ge 
I 

obvious tn 
left valve. The eye tubercle is 

the anterodorsal area o! th·e valve. 

I 
I 

I 
I 
I 

I 
I 

I 

I ... 
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PLATE 28 

BEYRICHIA CF. B. TONOLOWAYENSIS ULRICH & BASSLER 1923 

Fig. l. 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 anteroventtal portion of the shell. 

' 
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Subclass 

Order 

Family 

Genus 

OSTRACODA Latreille, 1806 

LEFERDITICOPIDA Scott, 1961 

LEPERDITIID.Ii.E Jones, 1856 

LEPERDITIA Ro\lBUl t, 1851 

Leperditia cf. !!· scalarifi! (Jpnes, 1886) 

(Plate 27, ,Figs. 1 to 3) 
Material 

125 

Numerous carapaces of all instar stages are found 

in the shales of Beds 5, 6, ~d 7, Unit 2 t>'f the Clam Bank 

Formation. .Specimen~ were coll.ected from the shales and 

limestones in the southwestern corner of Lourdes Cove, .from 
' ~ 

Salmon Cove, and also .from tb,e road gutter near the streJm 

at Tucker's Barn at the western end of the community of 

Lourdes. Many shells are crushed, and most are slightly 
. ( 

eroded. No good hinge lines or muscle scars were . found. 

Description 

Many o.f the specimens are o.f large size; the 

largest has a length o.f 18 mm and a width of 6 mm. The 

hinge line is straight, and the shell is ' smooth and un.;.. 

ornamented. It is rather angular on the anterior margin, 

an<J is rounder and deeper in the posterior. The anterior 

cardinal angle is slightly obtus~, . and the posterior angle ~ 

highly obtuse.. A small eye tubercle is prese~t in the 
' 1 . 

anterodorsal area. There is a slight rim a~ong tlie mal."gin 

of the left valve which acts .as a stop for the right valve. 

' Discussion 

Th~, 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. scalar is (Jones) is found in the Upper 

Silurian (Cayugan) of Ontario and also near New York' (Shimer 

and Shrock, 1956). Some of the middle sized Clam Bank 

specimens of 5 to 6 mm l~gt~ seem rather broader and more .. · 

convex. This is either a charactexistic of the ins tar of that 

age or else it is possible that aJlother species of Leperdi tia 

is present. Some of the shalier beds are almost entirely 

composed of small carapaces, eithe~ whole or as separate 

valves. Usually when they are very abundant the valves are 

smaller, earlier instar stages ' indicating an accumulation 

of mol ted valves rather than the remains of dead animals. 

I .n the limy beds the valves tend to occur only on bedding 

surfaces where they are q.ssociated with Beyrichia, small 

brachiopods and bryozoa. 

Family BEYRICHIIDAE Matthew 1886 

Genus BEYRICHIA M' Coy 1846 

Material 

Beyrichia c:f. B. tonolowayensis Ulrich & Bassler 1923 

(Plate 28, Fig, 1) 

Two right male valves 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 preserved but 

the valves are too fragile to remove from the matrix and 

na interiors were seen. 

Description of male valve 

The hinge line is straight and the valve is 
/ 

f I 

distinctly trilobate. 'Phe cardinal angles are slightly / , 
/ I 

obtuse and subequal, . and the posterior sulcus is slightjy / 
I I 

longer ~han the anterior sulcus. The middle l~be is ~e -

smal~est and is detached. A wide. striate frill, alm?~t / 
half Cis wide as the valve, is developed around the /ree/ 

margins. The valves are up to 2 mm long. 

Discussion 

I . 
I 

I 
I 

This species is found in the Tonoloway f~mestone 
I 

of the middle Appalac~ian region of the Easterf United 

States of America (Shime~ and Shrock, 1956). j rt has been 

~entatively dated as Pridoli age (Berry and~oucot, 1970). 
I 

The Clam Bank specimens are also similar irj. f orm to 
. l 

Velibeyrichia paucigranulosa Swartz and Whitmore. 1956 

but they are more ·trilobate, and the decoration of the 

shell surface is much finer, so they are more clb'sely 

related to Beyrichia tonolowayensis. They are found in 
J 

association with Leperditia in the more lime rich beds of 

Unit 2. 

,. 
; 

I 

j 

I 
/ 

/ 
) 

. I 
I 

) 

I 
I 
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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 sha-le of Bed 6, 
"' ~ ~ 

Unit 2, Salmon Cove. 

Description 

The hinge line is stra ight for most of its length. 

~e carapace is subovate in outline and the cardinal angles 

are slightly obtuse and subequal. The anterior margin is 

higher and more oroadly rounded than the posterior margin. 

The ventral margin is moderately convex. The surface of 

the she l l is rather granular. 

A. flattened border parallels the free margins. 

Trilobed, with the lqbes moderately convex. The median 

~be is about one fifth the width of the shell, and it is 

obpyriform with the summit elevated and rounded. It does 

not reach the dorsal margin of the valve. The ~edian 

sulcus is subvertic-al, quite wide, and extending halfway to 

the ventral margin. The anterior sulcus is moderately deep 

in the upper quarter of the va lve. The best specimen is 
: o 

a female as a well-developed brood pouch is present in the 

anteroventral and mi~-ventral part. of the shell. 

Discussion 

The best specimen is without doubt a female, 

.. 
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and it seems no female ot this species has been described 

before as Swartz and Whitmore (1956) only d~scribe a male 

valve. The Clam Bank specimens are also elose to Kloedenia 

ventralis (Ulrich & Bassler), but they · are a little more 

elongate, and the slightly obp;rritorm median lbbe .con.firms 

the diagnosis ot !• deckerensis. Shimer and Sbr6ck (1956) 

report K. sussexensis as· ot Devonian age from the Helder-. -
berg and Keyser Limestones. In the Decker Limestone, 

S~artz and Whit111ore (1956) found that 'I• susseiensia is 

associated with !• deckerensia. The lower part o! the 

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

the upper part is Devonian <:a.;.ry & lk>ucot, 19?0). 

Material 

Class TENTACULITA ··· Boucek, 1964 

Family T~TACULITIDAE Walcott, 1886 

Genus TENTACULITES Schlotheill, 1820 · 

Tentaculites at! •. !· att.enuatus Hall, 1885 

(Plate 2.9, Jl'ig. 1) 

Numerous broken and . eroded specimens were collected 

from surfaces in Bed 1.0, Unit 3 pi the Clam Bank Formation. 

Other fragments were also found in the lower san~ 

limestones and shales o~ Bed 7, Unit 2. 
'( 
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Description 

The longest specimens measure 15 rran 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 regu l ar. 

-
In the more mature portion of the shell the size of the 

growth angle is reduced to 4!~ 0 to 5° and the annulations 

are more irregular, averaging '2 rings/rom. Between the 

rings the surface shows occasional transverse striae. One 

steinkern of a portion nf a mature shell is preserved ·'=;" ··: 

showing the internal shape of the rings which differs from 

th0se 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 redescr1bed by Boucek (1964). The steinkern 

an internal pattern which differs from the r1ngs on 

exterior of the shell. Fisher (1962) uses this feature to 

separate the Tentaculitidae from the other '~members of the 

class. Specific differences normally are features · of the 

size and decorati~n of the shell, and the decoration of 

the Clam Bank specimens is mostly eroded. The rather slim, 

I 

fragile nature of the Clam Bank specimens most closely 

resembles the feat11res of T. attenuatus (Hall) as figured 
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in Shimer and Shrock ( 1955). This form is foun'!:fn 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 

Genus 

CONULARIIDAE \o/alcott ~1886 

MESOCONULARIA Boucek; 1939 

Mesoconularia aff. ~· rragilis ( Barrande, · 1867) 

(Plate 29, Fig. 2) 

Material\ 

One rather crushed !'ragment was collected from 

Bed 7, Unit 2 or the Clam Bank Formation ~ Salmon Cove. 

Description 

The specimen is steep sided and pyramidal in 

rorm. Reconstructed it would be at least 2.5 em long. 

The faces are mt:trked with transverse ribs which are . 

deflected abaperturally in crossing the face, which is 

a distinctive characteristic of the genus Mesoconularia. 
' 

The co'rner grooves are developed but do not interrupt 

the transverse sculpture. The midline is distinct and 
' 

emphasized in the broken portion or the periderm • . The 

periderm is thin with no thickening ~n the corner 

grooves. 

,. . 
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Discussion 

The Clam Bank specimen ia saall and delicate. It 

is similar in form and decoration to ~· ~r!Silis (Barrande) 

which is a Lower Devonian form from .Czechslovakia. No 

description of any member of the genua Mesoconularia could 

be found in the literature from North America. The 

designation aft. is given because although the specimen 

closely resembles the Czechoslovakian form, it is 

incomplete, and may well belong to a different species. 

Material 

,, 

TRACE FOSSILS· 
~ 

Genus PELECYPODICBNUS Seilacher, 1953 

Felecypodichnus anticoati.ana · (benhote~· , 1928) 

(P1ata ,aa, Fig. 1) 

•. 

Numerous specimens were found covering a single 

bedding surface in Bed 6, Unit 2 of the C1aa Bank Formation 
~ 

in the aouthwest corner of Lourdes Cove. 

Description 

These .-all podlike fossils, tapering to a sharp 
I 

I 
point at either .end, are sillilar in shape to a grain of 

long rice. The.ir length is variable, and ranges froa 0.5 

to 1.0 ca, but the ·aajority are closer to 0.5 ca than -to 

1.0 em. They are aligned in all 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 ~aleontology, 

Part W, from Germany, the ·Cincinnati specimens are broader 

and stwnpier in outline than the Clam Bank specimens which 

are similar in size and shape to those from the Ordovician 

of Anticosti Island. 

Worm Burrows 

Bedding surfaces in Bed 7, Unit 2, and in Bed 10, 

Unit 3, are covered with horizontal worm tubes of varying 

lengths. Where the surface of the tube is preserved, long 

striations parallel to the side of the tube can be seen 

along the length of the burrows. The average width ~f the 

tubes is 0. 3 em. Some -.- tubes are up to 6. 0 em long, whilst 

others are _~ore pellet-like in form. 
'· 
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Superclass PISCES 

Class AGNATHA 

Fish fragments 

(Plate )Ob~ ~igs. 1 · and 2) 

Material 

(1) The poeterior half of the trunk of a fish 

(without .tail) was found in Bed 8, Unit 2 of the Clam 

Bank Foraation in Salmon Cove in association with shells 

of brachiopods and bivalves. The body is flattened and 
I 

covered with small diamond-shaped plates; the fragment 

is about 6.5 em long and 4.0 em ~ide at its greatest 

width. A vertical section of the plates reveals a cone

shaped opening tQwards the surface. 2.5 am below ·the 

plated surface, a layer bearing striations is present; 

the striations are oriented along the length of the !ish. 

(2) A very large fish p~te was found in Bed 6, 

Unit 2 of the Clam Bank 'Formation in Salmon Cove. The 

scale is sub oval in shape and about 2. 5 em across its 

long axis. The surface is dished and covered by~ · 

layer of "dimpled" .calcite beneath which a finger-print-

like pattern is apparent. This pattern is continued up 

into the calcite layer to give rows of crystals following 

this pattern; the diaples of the uppP.r surface are super

imposed on the oval pattern beneath. The left margin of 

the plate is rounded but the right aargin appears to be 
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extended to a point. 

Algal mound 

One saall, dome shaped algal mound vas qiscovered • • 

at the top o~ Bed 11, Unit 3 of the Clam Bank Formation in 

Salmon Cove. . This aound aeasuree about 80 ca in 

diameter~ and has a aaximum height of 40 ca. The surface 

is pustulose. Laminae of fine sediment can be seen lying 

parallel to the surface of the pustulea, but no evidence 

of a filamentous algal fora or any other aorphological 

feature of any kind can be distinguished. 

Algal •at!s 

'-... I 

Several grey horizons in the red shales of Unit 4 

o! the Claa Bank Foraation in Salaon Cove reveal thinly 

bedded grey-green shale with a pustuloae surface containing 

''an easily erodable aineral which leaves behind a holey_, 

uneven, patchy surface much redder in colour than the rest 

o! the grey layer. On top of this pustuiose layer, in each 

esse, there is a thin shale layer which is finely cracked 

in a polygonal pattern. Thea~ algal patches are or 

variable lateral extent, and their vertical thickness is •· 
about 1.0 em. Vertical sections show lamina~ lying parallel 

to the surface or the pustules and a .!ew uneven saall blobs 
' ' 

in short strings can ·be -seen close to.. ,the upJ>er surtace of' 
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the pustules. 

Plant remains 

At the top of Bed 6, Unit 2 o£ the Clam Bank 

Foraation, a l~e~ of fragmentary plant remains .is 

present. They are associated with shells o! the 

inarticulate br,achiopod genus Orbiculoidea and with 

scolecodonts. ~he whole bedding surface is stirred up 

and the fragments are distributed haphazardly throughout 
.. ·, 

the layer. On the surface, some larger fragments like 
~ 

that figured in · Plate 31, Fig. 2, ·reaain preserved as a 
' .· 

carbonaceous film. The figured speciaen is composed of 

a hollow tub~, which is aoaewhat eoapressed, made up· of 

small segments. The width of the tube is aore or less 

const~t but tbe length o£ the individual segments varies; 

other fragments are of different widths. 

~· 
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PLATE 29 

• TEN'J:ACULITE& AFF. :£. 'ATTENUATUS HALL, , 1885· . 

Fig. 1. Specimen showing simple, regular annulatione, 
. . 
and slender/Pointed tip. 

HESOCONULARIA AFF. M. FRAGILIS (BARRANDE, 1867) 
/ ' ) . 

" 

Fig. 2. Broken specimen showing transverse ribs deflected 

abaperturally and not interrupted by the corner 

grooves. 

·, 

I 

i . 
! : . 
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PUTE 30a 

FELECYl CiDICHNUS ANTICOSTIANA (TWENHOF11, 1928) 
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Fig. 1 . -Small podli~e trace fossils usually about 1 em 

long showing no surfac.e markings or internB:i 

structure. 

" 

/ 

I 
I 

I 
I 
I 
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PLATE 30b 

FISH ROOINS .. 

Fig. 1. Portion of body of ~ish showing covering of 

diamond-shaped plateQ. 

Fig. 2. Large, suboval Jish plate. 

,' 

·~ • I . 

· ~ l 
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PLATE 31 

• 
-:.., ALGAL HOUND AND PLANT FRAGMENT 

Fig. 1 . 'saall dome-shaped algal aound vi th pustulose 1' 

s:ur!ace. 

Pig. 2. Plan~ tragaent preserved as a carbonaceous fila. 

\ 
\ 
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CHAPrER 6 

DISCUSSION 

Distribution and relationship of the Lo'ns Point and Clam 

Bank :Poraations 

The aost recent interpretation of the geology o~ 

the area is that of Rodgers ( 1965) who madel brief visits to 

the west coast of the Port au Port Peninsula in the 

sumae~a of 1963 and 1964. His :aap (see. .Fig. 3, Cb.1) 

shows the Clam Bank Formation as ~derlying two narrow 

coastal s~rips, north · and south,. respectively, o~ Lourdes 

Cove, with t~e Lntervening stretch, in the cove itself, 

occu~ed by rocks of the Long-Fo~t Foraation, which also 

border the Clam Bank outcrops on their landward aide. The 

northern strip extends fr~m the _northeast~rn corner of 

Lourdes Cove to His~ Point, and the southern, from the 

southwestern corner or Lourdes Cove to just north o~ 

Salmon Cove, these strip$ e.re hereaf't'er re~erred to as 

the northern and southern outcrops. 

The northern outcrop- consists of some 250 feet 

of almost unfossiliferoua red, maroon, and brawn conglom-
\ ' Lo 

erates and sandstones with subord~ate red, and, less 

colblllonly, green shales that enclose occasional · .lenses of 

li~ sandstone. The southern outcrop is aade up of 

generall~ fossiliferous grey-green l~eatonea (often 

• 
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sandy or auddy), shales, siltstones and sandl"tonesi, and, 

at the top and the bottom o! the stratigraphie su~eession, 
i 
I 

unfossili!erous red-beds which are aainl7 a&Ddsto~es. 

However, the red sandstones at the top or the sue~eaaion 
I 

are particularly coarse and include conglomeratic ! layers; 

red shales and sandstones also oec~ as -intercalations in 

the aain part o~ the succession. The total thickness of 

strata represented in the southern outcrop is 1,~65 te~t. 
. ~ · 

It i~ evid~nt that the northern s~quence is d~ainated by ....., 

red-beds, and that coaparable beds· are onl7 present· at the 

top, and, to a lesser extent, at the bottoa of the southern 

sequence. 
1. ' 

Previous workers have a·asuaed that beeaua.e the 

apparently aimilar red-beds of the northern and .southern 

outcrops have more or leas the saae strike and are only 

separated troa ~ne another b~ a abort distance, as well aa 

being bordered to lpdward b;y Long Point etrata, that the7 

· belong to the saae sequence, i.e. the Claa Bank Poraation. 
I 'I 

The distribution of rocks attributed to the~aa Bank . 

Poraation, alaost aa sh~wn· on Rodgera• (1965) -Pt. h~, in 
. . .. . . 

fact, been. a~eepted since Sekwchert and lhmbar. (19}4) 

first .studied thea in soae detail, but wbereae earlier 

-vorkera considered the no.rthern outero, 1So represent 

either the upperaost or loweraoat part .ot the Cl~ Bank 
. . . . ,, . 

sequence, Rodg•r• ( 1965) suggest~ tha~ i"* ~.• ·equi.alent · 
,. 

to the whole of the succession present '~ the ~at»er.D 

' . 
·: \ 
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' 
outcrop. Thus, according to Rodgers (1965), '•ir a single 

large cross-fault is postulated just north or Claa Bank 

(Lourdes) Cove" (to explain the o!!set to the east or the 

northern outcrop in relation to the southern), " then the 

entire sequence beyond can be explained aa a redder and 

coarser version o! the sequence southwest or the cove", 

and "the pockets o! 1~ aandatone with large shells ae,en 

at ~interhouse •••• repre .. nt all that is lett ot the 'one 

ot fossil liaestone" 'or the southern outcrop. It should be 

noted th&t Rodgers (1965) did not observe a fault ~ the 

place suggested and neither, apparently, did he collect or 
I 

identif)' the large ahells .aeen at Winterhouse. While a ~ 

!a~lt is necessari to . explain the offset of the northern 

outcrop in relation to the southern, although it need not 

be just north of Lourdes Cove, a reduction in thickneas 

or the Claa Bank auccession troa 1,~5 teet to 250 feet 

over a distanc,_ of a !ew hUDdred ;yards aeell8· unlikely, 

particular!~ in view or the fact that the greater part or 
-

the 'bicker, aouthern sequence does not consist or red-
"' beds. ..laeuaing, howev.er, !or the t:ille-beiilg, that such ·~ 

drasti~ reduction iD thickness is possible; and that the 

two sequences are atratigraphicall~ equiTalent &Dd, there

fore, o! the aaae age, i.e. the late-Silurian age (aee 

below) 4,r the undoubted ·c1- Bank strata of th~ southern 

outcrop, then the ClaM Bank roraati~n would hRYe· to 

have either an uncon!oraable or a faulted contact with 

I 

' 

.. 
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the Long Point Formation, because the latter is o! Middle 

Ordovician age. Rodgers (1965) did not observe the contact 

but he thought tbat the red colQur of the rocks of the 

upperaost part of the Long Point Formation hinted at a 

gradation, which implies that the Clam Bank Formation 

overlies the Long Point Formation conformably. This is 

clearly iapossible because of the difference in their ages 

- sediaents representing the Upper Ordovician and the 

greater part of the Silurian are aissing. It is obvious 

that as tar as the southern outcrop is concerned, a 
.. 

gradation cannot exist, but it is still possible tor t~e 

beds of the northern outc~op to con!oraaoly·aucceed the 

Long Point strata p~ovided that they are not or Claa Bank 
. . 

age. It .follows that 1! the red-beds north of Lourdes 

Cove are not of Claa Bank age, they are unrelated to 

· ei~her part or all or the southern sequence of undoubted 

Cla. Bank strata. Purtheraore, if the re~-beds of the 

. . northern outcrop grade downwards into the Long Point 
"' 

Poraation, they are only slightly younger than the 

upperaoat Long Point strata and· it seeas reasonable to 

include thea in tlie Long Point Poraation. These con

clusions are, o' course, in part, theoretical ~iDee it has 

not been shown in the discussion up to this point ~that the 

red-beds of the northern out~rop are not o! Claa Bank age, 

or that they grade downward into the Long Point succea_sion. 

However, the saae conclusions have been arrived at aa a · 

;:! 
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result of the writer's field and laboratory studies, and the 

evidence .is presented below. 

1 • Just north of the stream seaward of the waterfall 

in the northeast corn~r of Lourdes Cove, there is a saall 

headland which is underlain by coarse~ non-calcareous red 

sandstones that are identical lithologically to sandstones 

in the cliff across the sm~ll bay to the north, on the 

"other side" or Rodger's ( 1965) · postulated fault, and 

similar to red sandstones that crop out on the southw~stern 

side of Lourdes Cove. The sandstones or these three 

localities are on the same strike, and it is evident that 

they belong to the saae succession, and that no lateral 

m~eaent bas taken place between· the.ll. There is, .then, no 

evidence for a fault in the position suggest~d by Rodgers 

(1965), which, in any case, appears to ~oincide with a 

covered inter-Tal in the cliffs. A careful search also 

failed .to reveal the fault between the Long Point Foraation 

and the beds or the northern outcrop that Schuchert and 

Dunbar ( 1934) cla:iaed could be seen in the vic:init;f or the 
I 

waterfall. A !ault 'is still Aeceaaary, however, to explain 

the etltw~ shift or the Long Point strata · in relation to 

tho~e of the Claa Bank 'oraation south or Lourdes Cove 

because or their aiailar strike. 'l'hia fault baa been 

recognized at the eouthern end or the Cove (see 3 below). 
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2. A careful examination o! the sequence or beds at the 

bottom of the waterfall, and on the saall headland 

iamediately north o~ it, indicates that there is a 

continuous transition (depositionally and lithologically) 

!roa grey-green, calcareous ~ossili!erous rocks through red, 

calcareous rocks to the red unfossiliterous clastics like .. , ' 

those between Lourdes Cove and Histy Point. No indication 

of a disconformity,·uncon~oraity or fault was found. Since 

aost of the !ossili~erous beds referred to above are already 

recognized as belonging to the Long Point Poraation, there 

is clearly a transitional sequence between the beds o! the 

Long Point Poraation and those toraerly attributed to the 

'Claa Bank Foraation. Fossils discovered in red-beds above 

the level of those already included in the Long Point 

Formation indicate a Middle Ordovician age !or the beds 

containing thea. These beds have, therefore, been added 

to the Misty Cove Meaber which previously included red, 

.t'ossili!e~ous beds in its upperm.o't part (see Table 8, 

Ch. 2}. 1he addition o! these be's to t~e Long Point 

Poraation leaves aoae ~17 teet ot red-beds overlying the 

Histy Cove Meaber con!oraably, and the discovery o! an 

Ordovician gastropod in the upper part or this sequence 

shows that these beds alao belong to the Long Point 

Foraation. The 217 teet ot red-beds thus tora the 

upperaost part o! th• Long Point Poraation, and as they . 
constitute a distinct stratigraphic unit, it has been 

• 
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designated · .the Lourdes Meaber. The distribution of the 

Misty Cove Meaber and Lourdes Meaber is shown in Pi~. 1. . . 

3. In the southwest corner or LoUrdes Cove, a ehort 
' . 

covered interval seplrates two ou~cropa of red sandstone. 

Those south o! the covered interval strike seaward at I 30°E, 

and they are overlain con!oraably by shales containing 

late-Silurian fossils so that they are ~e!initely associated 

vith the Clu Bank . .rormatio.n. The red 'llandstones north of 

the covered interval strike at I 50°E toward the headland 
.. 

on the north aide of the cove, and a.s they are sUailar to 

the Long Point sandstones underlying th·e headland which 'now 

!ora part of the Misty Cove Meaber, they belong to the Loeg -Point PQrmation. Thin section studies con!~ed that the . . 
tvo sandstones are di~Lerent froa one another (tor 

I . 

descriptions see Appendix at the end o~ this. chapter). 
. 

The covered interval with ~dstones ot the ~ng 

Point and Clam Bank Foraations on either side of it, eviaent~~ . 
conceals the contact between the ~o toraationa. · ~e absence 

. I 

of Claa Bank I strata north of the covered.- iilterv.al t the 

shortness of· the covered interval, and the dirference in 

the strike of the beds on either aide· of it, illdicate that / 

the contact ie • ., raul~. • . ua11 :valle,. ~ich ~ !roa the 
... 

top of ...,the cliffs t . ~ediatelJ above the c'ove.red interval' 
I ' 

in a aouthwesterl,. direct·ion towards' the large EBE-'WSV 
/ 
\ 
' . 

' valley in front qt BoQPd Bead, is believed to be a 
\ \ 

-
.. 

\ 
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topogra phic expression of ·this .fault because the low ridge 

of Long Point limestone which passes in an almol!t E-W 

direction through the community of Lourdes can otll! be 

trac eG.. as f~r as the valley. In the northern bank o.f the 

stream in this valley, shales containing Leperditia 

ecalaris of Eed 6, Unit 2 o! the Clam Bank For~ation, crop · 

out just across the road .from TUcker's Barn (see F].,g. 1 ) . , -

The .faulted junction between the Clam Bank and 
I 

Long Point Formations thus follows a broad curve which 

becomes N 75°E before turning abruptly toN 97°E on . the 

beach about a mile north of the collDluni ty of Salmon Cove. 

The change in strike at the southern end of the outcrop . . 

of the Clam Bank Formation- is bel.ieved to be . due to another 

fault whic.b cuts off the end of Round Head and also 

results i.n the reappearance of the lower aembers of the 
·' 

Long Point. Formation further west along the coast at 

~ee Rock Po:int. 

The Clam Bank Formation is, ~herefore, in fault 

contact with the Long Point Formation, and possibly with_ 

the Table Head strata of Round Head • . In !act the entire 

__ outcrop of the Olam Bank Formation (¥ land) appears to ·, 
'. . 

be fault bo~ded. 

"' -\ ' 

The age o,f the upper part of the Lops Point Pormat.i<?n. 

Weerasinghe ( 19?~) concluded from his study of 

the fauna of the Long Point Pormation· that it vas partly 
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of· Middle, and partly of Upper, Ordovician age. Riva (1969) 

found that the graptolite Climacograptus spiniferous, which 
' I 

'·- is abundant throughout the Misty Cove Member, is indicative 

of the youngest strata of the Middle Ordovician. The 

calcareous alga; Ischadites iowensis, from the upper part 

of the Misty Cove Member, is characteristic of the Middle 

Ordovician in .Eastern Canada and throughout the U.s .A. 

(Shimer and Shrock, 1955). Most o.f the limited number of 

brachiopod sp_ecies collected from the upper part of the 

Long Point F<1rmation have a fairly wide range, but taken 

· as a whole, the brachiopod fauna is most like that found 

in the Cobourg and Sherman Falls beds o! the Ottawa Form

at ion 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 th~ upper 

part of the Long Point For~ation is of youngest Middle 

Ordovician a.'ge ~-(iate Caradocian)._ 

The age of the Clam Bank Formatiop 

The Clam Bank strati were originally thought t03 
. . 

belong to the Carboni.f'erous (Murray, 1866; Howley, . 1881) 

but subsequ~ntly Schuchart and DUnbar (1934) assigned these 

beds to the Lower Devonian because the fossils they 

collected included ~·a Spirifer more like a De'vonirut than 
.• 

a Silurian fora" and .a single specimen (since lost) of 
y;. 

. Camarocrinus .(the root . of the crinoid Scy;phocrinus). The 

\ 
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Silurian/Devonian boundary has been redefined / since the 

time of Schuchart and Dunbar, ·and CeJDarocrinus is now an 

index fossil for the Pridolian Series· ( • Downtonian in 
( 

part) of the Upper Silurian (Berry and Boucot, 1970). 

Unf'ortuna.tely, neither CB.lllarocrinus nor graptolites of 

Pridoli age were found by the writer but a few specimens 

of' the ostracode Kloedenia deckerensis were found wh1ch 
' 

are normally indicative of' a Pridoli or Devonian age. fh~ -

f'auna as· a whole indicates that the Clam BanlL Formation ) 

is of Pridoli age. Several a~thors have co.pared the { 

Clam Bank Formation with the Helderberg . ~imes;one of' Ne~ 

York, and also with the Decker Limestone of Ne)' Jersey and 

eastern New York (Berry and Boucot, 1970), but it appear~ 

to be closest in its rauna, faunal ran~e and a~sociations 

t~ the Mo;ydart 
0 
and Stonehouse Format~ or Arisaig, \"-

Nova Scotia, described by McLearn in 1924; the ·l>~ts of' --these formations which correspond to the Clam B$Dk 
' 

Formation are also of' . Pridolian age. • 

·-

) 
-~ 

Y'· 
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APPENDIX 

Description of red-beds in southwest corner of Lourdes Cove 

_ a) Long Point -Formation / 

These arkosic sandstones contain little or no 

c~lci te, but a~undant quartz and plagioclas.e, microcline 

and a few grains o~ quartz intergroWI1 with feldspar, which 

have the twinning of the feldspar at 90~ to the lines of ,. 
intergrown quartz giving an almost plaid effect when 

examined in polarised light. The cement of the s~dstones 

is mostly haematite. The grains are moderately well sorted .. 
and become. more angular towards the top of the beds as the 

size of the grains de~rea~es. _The lowest part o~ these 

graded beds is a conglomerate with clasts from 1 11 
- 3" in 

diameter, whilst the highest part of this outcrop is a 

medium to coarBe-grained sandstone~ 

rock is due to the cement. 
j . 

b) Clam Bank Formation ,. 

The colour o~ the 

These calcareous sandstones are composed 
•:; 

predominantly of; quartz grains,. each of which has a 
0 

haeaatite skin; They ~ontain quite a high, but vari4ble, 

proportion of rock ~ragaents and grains of iron minerals. 

The grains, which are very well rounded and well sorted, 

are fine to medium size, and the sandstones are ·cemented 

with calcite. The colour o~ the 'rock ?-s maillly due to 

the baeaatite skins on the quartz grains. 

f 
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