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ABSTRACT

Middle Carboniferous sedxments in the Mar1t1me

Y

regxon of Canada- were deposx_ted in fluvial basins that were

subjected to transgressive marine episodes often associated with

hypefsalinity.

n

A dominantly shallow marine, paraparchitacean

ostracode fauna associated with palaeocopids, bairdiaceans and

4

. ~ . - + .
‘less common cytheraceans and myodocopids, as well as tw'o‘peraqarid
* gemera has been recovered from .sediments. in southwestern
Negfou.ndland and northern and'/central:Nova Scotia. The

paraparchxtaceans are ubxquxtous and are even found in sediments

contaznxng synsedimentary gypsum. Two of the genera and four

.

species are new. ,
. K

Se'ven assemblages.Kave been recognised based upon
R ) ..
diversity, occurrence sedimentary facles and inferred environment.

In t’k.le least ;estricted carbonate environment,
representatives of the following genera occur; ‘Ki,q_hbya,,.
Gouane,ua Bey@hxomw Bairdiacypris and two species of Baindia
assocxated with Chamuha&&a Manocuauna Acatia, ,Acuaangula,ta
and Po(ycopo_ In a . more r»estrxcted carbonate environment,
.Chamishaella is augmented by Pdnaparchites, Sho_mar;ania, Shiahaella
;nd Sﬂga@&éa; Eair'diaceans are less common and the ornate
palaeocopids"gre absent. An-amphissitid, Youngiefla, Buaieneﬂa‘
"and "Neakebe_;dene,ua" occur with-*yonoceltaum.l, Acratia, Acuuangu,eafa
and PolycHpe to give the total fauna. In the most restricted
carbonate environment only repreqentatxves of’ the genera ’

Chamuhaetta Gouane&&z and Acratia occyr.
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. ' ‘Three hypersaline-related environments can be ¥

: . p A,
recognised. . In the carbonate dominated environment,

-
'

Paraparchitaceans occur together with Ahphééédu,_ Young{efdla,

Acatia, "Neokfoedenella" and Acutiangulata as well as the
peracarid Tealliocaris. 1In the clasu -dominated hygersalme

environment, Chamuhaeb&a "Neouoede.n ", Acratia and
Acwtx_angula.ta tOgethe:' with Geisina and "CapdanduCa are the

main elements of the fauna. Carbonate bands occurnng within an

evaporxte sequence contain ChanuAhae,u‘,a Pa/mpaachu_u Beyuchwpau,

i

-Acratia and A\‘.wt«.a.ngw&a,ta
Species of the genera ChanuAhadLa AMde.

-occur in a deltaic

Aauwmqulam Ge,couza and "Copefandeltd”

envuonment

‘ ’ N o
) The Maritime Basin was a shallow embayment of the

northern Hercynian Ocean, with a similar though not conspecific

fauna to that of Western Europe. The lower diversity and hitjh

1
degree of domxnance shown by the Maritime Basin _faunas may be a

»

function of several factors mcludxng the restn.ct*ed cn:culatlon

o

of sea waters, attendant hypersalz.nlty as well as the limited

) 4
duration and extent of the'transgressi)}e phases.
- . . ' . '
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Throughout the th'esis the term "middle Caiboniferbus";
" is employed to avo:.d usage of the European term "Vlsean" and the
North American teirm "upper Mlssmsipplan" for strata in the Mantlme
bas:.n. The term was used because although the sed.Lments descnbed

herein are in North America, they possess a pre‘d)minantly Europea,n

fauna.




CHAPTER 1
INTRODUCT ION

l.l' General aims.

The main aim of this study .is a taxonomic documentation
of ostraco?ies and pera'car.ids occurring within'the niddle Carboniferous
Codroy and mndsor Groups of Newfoundland and Nova Scotia (eastern
Canada) l‘espectxvely. A second aim is a consideration_of the
palaeoecoloéical constraint‘s affecting these faunas, mcludxng their
resultant ‘spatial dlstnbutxons and communlty st-ructures. The .
palaeqbllogeographxc significance qf the ostracodes is discussed in
relation to ther 'cOnt_:emporarQ fauna.;'. preserved elsewheré in the
worlld‘,' and ex'amiﬁed in the light\/of an oceanic circulation modvel'
for the micddle Carboniferbus.

This is the first study of its kxnd to be undertaken

1n .eastern Canada, earller microfaunal studies havzng been

re..trxcted to foramxmfexlda and conodonts.

'
»

1.2 Geographical setting.

The study area is located in -southwestern Newfoundland

and northern énd central Nova Scotia (Text-fig. 1.1). ' Belng within

the most nasterly area of extensxvp, exposed Carbonlferous strata in

North America, thr\‘:;tudy area allows for close comparisons with

. s ) o
Europe,- Mid-Continental Notth America and North Africa. The

) géogr:lphic'al'locatiumo(‘ the' study area is therefore critical for

palaeogeographical correlations.

-'The s(udy area affords good ccastal and stream

.expéspres. © Actess to the area is provided by tha Trans-Canada




Text-figure 1.1 Location map of stgdy area.




BRUNSWICK

NEW

-QUEBEC

70' -Kll. ‘I?O

1/ Northern Port
au Port Peninsula

"2 8t. George's

Bay Coastline

3 Codroy
Coastline

4 Antigonish

County

S HMants County




"

Highway and a network of secondary roads that lead to coastal and
river exposures. All the sampling ‘locations are easily accessible.
In almost all cases where samples were collected the exposure is

good to excellent. . ..

1.3 Previous work.

1.3.1 Newfoundland lower Carboniferous_geology. '

Geoloqlcal research ifivolving the Carbomfer:ous strata
of Newfoundland was begun in the I9th century; however), little wor k
was done pl;ior to the 1930°'s. Advances made during the period !
1934-;938 remained as the only majoz; contribuﬁions u‘ntil the lat;e‘
1940's and e;'rly 1950's. However, it was not until the 1960's and
later that the more detailed studies leading to the present level of

understanding were undertaken.

The first major contribution to~t'he undetstan‘din‘g of
Carboniferous geology in Newfoundland was made by Murray in 1873
(Murray and Houf]r.ey 1881) wherein a fivefold division of, the strata
was ptésented. In southwestern Newfoundland Murray recognised a
total seéuencé thickness of 9450 feet, of which he considered the
lower 3450 feet to be the "Windsor Marine Series, with limestones ‘of'

late Mississippian age". Murray recognised three divisions of the
P g y og _

Windsor Series in southwestern Newfoundland: -

"Division C. Variegated red, fgreen and dark coloured
marls and sandstones that dre often calcareous. Blue
and grey limestones with the Windsor marine fauna. Very
fragmentary plants in the sdndstones. Salt springs
frequent...coeeeiiiniiiee N, tecssesancsraess 2000
Division B. Gypsum with green\black, brown and red
shales and bands of black of dark grey limestones...150°
Division A. Very coarse conglomerate with boulders of
granite and limestone derived from the Long Range
Mountains, cemented by a grechish sand. At the top,

4
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this division passes into flaggy sandstone .and greenish
shale. Very variable in thickness and locally absent.
Maximum. ... e eeer e cannreas veesarneeasl300'”
No further work‘was done until Schuchert and Dunbar (1934) ~
described the main areas of CafbonifgrOus deposition as being those of
. southern and western Newfoﬁndland,'i.e. from Codroy to the Port au
Port Peninsula, Deer Lake in central Newfoundland, and'norih-centzal'
Newfoundland iround White Bay and Cape Rouge (north of Canada Bay
on the Northern Peninsula), .
Later Hafes and_dohnson (1938) subdivided the Carboniferous
‘stfata_into tﬁe Barachéis, Codroy and Anguilie Series and gave formal
descriptions of these'sgries. as well as Qetailed‘sec§ions of the
St. George'é qu outcrops.
Bell (1948i described measured sections foi‘tbe Carboniferous

‘outcrop successions in the entire St. George's Bay area. These

descriptions served as a basis for all further work.

Baird and Coté (1964) established the -Anguille and

Codroy Gxoupé as lithostratigraphic units and czr;elated ﬁhem with
the Horton and Windsor Groups of Nova Scotia. Palynologlcal |
1nvestiqat10ns of the Codroy and Barachoxs Groups by Uttlng (1965)
allo;ed for closer correlations with other Maritime strata of similar
ages, Theée co;rélétions were extended by Belt (1969) to include
‘comparisons with the Carboniferous of Ircland. .

- In recent years the Carboniferous geology of the Deer
Lake Basin has been ,tudxod in detail by Hyde (1979). Dix (1981)
studxed the deposxtlonal envictonments of the Codroy sediments on the
Port au Port Peninsula. .

Knight 7(1983) extersively remapped southwestern

.
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Newfoundland and established a more detailed formational terminology

than had p:eviodsly existed.

~

1.3.2 Nova Scotia lower Carbonifervus geology

- * Although research into Carboniferous strata was begun

~ L

in the middle and late 1800's in Nova Scotia, the foundation that

" the eérly works laid was not built upon until the late 1920°s.

~

An intermittent series of gignificant papers ensured the progre&s'of
research thropgh’the period prior to 1960. *Since 1966, however,
heightened interest in the ecommic potential of Ca;bpniferous
sediments has resulted in a substantial increase in the number.of
workers actively publishing data.

The first major contributor to the undertanding of
Nova Scotia Catboniferqus geology was J.W. Dawson: In one of his
early works (Dawson, 1845) he recognised that the lower Carboniferous
series could be differentiated iﬁto an uéper Gypsiferous fofmatiOn
and a lower estuarine or lacustrine formation. In the first edition
oé "Acadian Geoiogy' (Dawson, 1855) the Horton and Windsor Series were
formally‘established. Hartt (1867) made the first investigatiqns ipto
the subdivisions of the Windsor Se;ies on the basis of faunal éontent,
aqd this information was the'bésis for the classification in the
2nd edition o{ "Acadian Geology™ (Dawson, 1868), wherein eightv-seven
different species were described froﬁ the wWindsor Series, in
agreement with the work of Hartt.

Beil (1929) erected a fivefold faunal subzone gystem
for the Windsor Series and established a new succession for the

various limestone units exposed in the type area from which the

subzones were described. This order of limestones has become the most

6
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generally accepted stratigraphic classification of the Windsor Series -

a chronostratigraphic term.

Dawson (1868) Hartt (1867) " Bell (1929)

Upper Productus = .- Stewiacke =  Subzone B
‘Series ' Limestdne Limestone '
L .
.. Avicufopecten =  Windsor ' =  Subzone B
. Limestone "Limestone
laphrentis = Kennetcook =  Subzdne E
Limestone Limestone :
Lower . Crinoidal "~ . =  oQolitic =  Subzone C.
Series ‘Limestone fossiliferous
- ‘ : Limestone
B Spirifer = Avon ) = Eubzong D
Linestone . Limestone ‘

N} s
From 1930 to‘1§66 Bell pubiished"a series of papers
concerned more directly with fossil flofas from the upper Carboniferou;
units and the Horton Group than with the Windsor Group (Bell, 1938,
1940, 1944 1958, 1960). 1In 1944 Bel; revised the Windso; Serjies .

» .
to the Windsor Group, i.e. recognising it as a lithostratigraphic’

unit. :

Stacey (1953) extended Bell's subzones from the type;
area to Cape Breton Islana and Sage (1954), 'studying the Antiéoﬁish
aréa, ga;; an indication of the effects facies variation could have
_on the feuna present in any given subzone.

The tectonic and envxronmental setting of the Marltlme
Carbonxferous sediments has been widely studied slnce 1960 RoOliff
(1962), Belt (1964, 1965) and Kelley (1967) considered ghe Nova 1

Scotian Carboniferous sedimentation in terms of sub-bagins affected

by tectonie activity resulting in rapid facies changes.',Moofe (1967)

7
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and Schenk (1969) showed that tﬁe lithostratigraphic units of the

Wipdsor Group represented repeated transgfeﬁsive episodes. ;éhénk
(1969, 197s), recognising the lateral facies changes and the‘éime
transgressive chafacter of the units pr6p0§ed an environmental-moaél
for the lower Windsorian Stage. Geldsetzer (1978), however,
slggested a different ehvﬁzonmeﬁtal setting Eor‘the same strata,

and this difference of opinion has not yet been fully resolved (see
sectlon 1.4 2). Rggent work bvalles and co-workers of the Nova~
5cotia Department of Mines has culminated in a synthesis i{Giles, 1981)
involving five majgr transgressive-reqressive cycles that affected

a ;omplicated baéin strqctufe. Gii;E (1981)’further correlated these
cycles with,a similarjseries ofidycles_occurring iq the United Kiﬁgdﬁm
(Ramsbottom, 1973, 1977, 1979). T ‘

: An overview of previous work complétég in both
Néwfoundlana an&iNova Scotia indlcates that an tnderstanding of the
stratlgraphxc relatxonshlps of the W1ndsor and Codroy Groups has to .
'be intimately connected wlth an 'unders;anding of the evolution of a

complex tectonic environment.

1.3.3 Ostracoda.

ance the initial foundations were laid by T. R. Jones

and J W. Klrkby in the late 1800'5, Carboniferous ostracode research

o

has focussed on. three ain geographicaklt regxons, namefy North America,
Europe and Ru551a. Within these regions studieshhave for the most

patt been’ completed in restricteéd areas of importance.  This has had
the net result of giving a biased view of: Carbonlferous ostracode

palaeobxogeography, both from regxonal and ;axonqmchperspectives.

8 ‘ -
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The need for more studies outside these classical areas has only

°
recently become recognised.

| During the period'1865t01895}‘30nes and Kirkby déécribed'
.Cérboniferous ostracodes from areas as f;z apa:t ‘as Nova Scotia’
(Jones and Kirkby, 1884) and Mongolia (Jones and Klrkby, 1892), but
their maln body of research dealt with Brxtxsh and Ir1sh faunas.‘

| After the death of T. R. Jones in 1901, research in
this field was essentially discontinﬁég in Europe ‘and Russia until
the 1960's. " During this time the oﬁly signifiant wbrks from thgée
areas were by Latham (1933) working on Scottish Carbonlfezousv
ostracodes- Kummerow (1939, 1953), studying German and Polish Eaﬁn;s;
Batalina (1926), researching in the area of Novgorod south of '

Lenxngrad. and Posner (1951) and zanina (1956) publishing on the

_ostracodes. of the-Moscow'basxn,

e

There weré.few'foundatioﬁ studies in North America
'(Ulrich, 1891; Ulrich and Bassle:, .1906,1908). Howeve:, dutxng the
late 1920° s to the mid 1940 s "the focus of research moved to de—
Cont1neqtal,North>AmericaAwhere.seygral‘important studies were

complé;ed; .Two of the most ;ﬁpogiént series of'sﬁﬁdiés Qe:é by

Croneis aﬁd‘his‘gtudénts studying the ostracoées-of the’Mississippian
cyclothems in Illinois (Croneis and.Cale, 1958- Croneis and
Bristol, 1939; Cronexs and Funkhouse:, 1939 Crone1; and Gutke,A1939°
ekaexs and Thurmann, 1939}, and by Coryell and his students studying

‘upper Carboniferous and Permian ostragodes of the dejContinental
region,‘(Coryell 1928a,b, Coryell and Brgckmier, 1931; Coryell,
and Billings, 1932; Coryell and’ Osorio, 1 32 Coryell and Sample, 1932;

- 'Coryell and Booth. 1933 Coryell and Sohn, 938; Coryell and Johnson,

1939;~and Coryell,and Rozanski, 1942). _ oL et significant papers were

9




by Bradfield (1935), Delo (1930, 1931), Geis (1932),'Haz1ton (1957,
1928, 1929a,b, 1933). Knight (1928), Morey (1935a, b, 1936), and

Scott (1942 1944). The major contrxbutxons to the understanding

of NorU;Amgricanfaunas were, however, made~in papers by Kellett

(1953, 1934, 1935) focussing on the Pennsylvanian and Pérmian

ostracodes of Kansas and Texas, and by Cooper (1941, 1946) studying the
Carboniferous ostracodés of Illinoig. Since most of Fhese works
repreésented new information featuring many new épecies, taxonomic
Synonymy has become a problem in reéent years ag type material is
studied in the light of modern ideas about ostracode taxonomy.j

7 From the late 1950's onward Carbonxferous os tracode

s tudy became more cosmopolitan. In North America the most important

contributions have been by Sohn in a series of papers, of which his

. revisions of the superfamily Paraparchitacea (1971), the family .

Amphissitidae (1961) and the genus Baindia (1960) have been the most
significant. In Europe the work of Grundel in the 1960's tended
to focus on short stratigraphic intervals (Grundel 1961, 1962b, 1963)
or on morphological and ta#;nomic problem; (Grundel 1962a, 1965, 1966).
The most important works in Europe have been du; to
the efforts of\Bless, Becker and Sanchez de Posada, working toge;her
and independently on faunas frém the Dinant Basin ;f Belgium and
Holland (Bless, 1967a; Bec;er and Bless, 1974) and the upper
Carboniferous of the Asturias Mountains of Northern Spéin (Bless, 1967b,
1968; Sanchez de Posada and Bless, 1971; éanchez de Posada, 1977;
Becker and Sanchez de Posada, 1977; énd Becker, 1978)., Bless and
Jordan, (1971b, 1972) reclassified the Family Wollinellidae. In

recent years the most»significant‘single contribution has been the

Carboniferous section of the stratigraphic guide to British Ostracoda

i
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by Robinson (1979} though the inclusion of 38 new species in 'the -

section “that may be‘of stratigraphic significance"” only serves ;:o\
underline the need for further comprehensive rgsearch., )

In Russia Gorak (1964, 1965, 1967), Tschigova (1959, V
1967) and Bushmina (1968, i970 1975) have been the main contributors
to the knowledge of Carboniferous ostracodes, working mainly in rhe,
Donetz Basin, on the Ruasign‘?latform and in Siberia, »

Tschigova (1970, 1975) and Tshigova and Bless (1976)
have begun work on the correlatlon of Russiaand European faunas,
however, ‘much of this work js still unpublisghed. 0 ”

) " The few works from outsxde of the classical areas since
Jones and Kirkby have been reported since 1960. Faunas from Japan have
"been described by Inhizakx ‘1963 ‘1964, 192‘8) and from the Bonaparte '
Gulf of northern Australia by Jones (1974) A paper focussmg on some :

<

Carbonl.feroua os’tracodes of Egypt was published by omara and Gramann ‘
(1966) and another on ostracodes from the Hr.malayas was publxshed‘ by
Jain et al. (1972). Very recent_ly a paper concerning Carboniferous‘
ostracodes from Libyayhas,been published (Bless and Massa, 1982)
Canadian Carbon:.ferous ostracode studies are very few
and have been erratically publlshed The fxrst‘tet:erences to ostracoda
were in Dawson (1868, 1879) and by Jones and Kirkby (1884, 1889). |
These form the foundation studies ; No further work was done" until -’
some more - specxes of ostracodes were described by Bell in 1929,
Since then the only Other works to be completed on Canadxan faunas }
have been by Copeland (1960) ;nd Green (1963) studymg the lower
Carbonifert)us of Albérta, and Copeland (1957b) and Be]} (1960)
studylnq the Carbonxt'7tous of the Marxtime reglon._ In 1965, Ut;in«g, h

working on a palynological study at Memorxal Umversxty reported

/

' Y S ~

/




ostracodes from the Codroy Group cf southwestern Nevfoundland but ‘his
specimens were lost and hls collecting honzons could not be located
.In the last ten. or flfteen years, Bless and Jordan (1971a) described
a.new beyrichiacean’ specxes from the Carboniferous of Nova Scotia and
Copeland (1974) presented a summary of b1ostratxgraph1c zonations
using Devonian and M1531351ppian ostracodes from Canada.
The classification of Carboniferous ostracodes, and
of ostracodes in general is, at this time, a matter of debate
Several monographs served as the foundation for the production of the
Oetracode volume of the Treatise on Invertebrate Palaeontology.
Part Q, Arthropoda 3 (Moore, ed: 1961) . Two of the most xmportant
monographs with respect to Palaeozoic ostracodes were those of Bassler
and Kellett (1934) and Henningsmoen (1953). Recent work, however, _
has shown the need for a comprehensive review of the Treatise
classxficatiOn at all taxonomic. .‘Levels. )
‘The Treatise class1f1cation was already beirg questioned
at a high taxonomlc leyel during the’ 1960's wﬁen HennmgsmOen (1965)
erected the new subdivisions Hollxnomorpha -and Beyrlchi.omorpha.
This was followed by the wor\k of Grundel (1969), who érected_ the -
new suborder erkbyocopma based on hee earfrer conslderatlons of the
'superfmuly Klrkbyacea Grundel (1965). Adamczak . (1966, 1968) rev:.ewed
: the status of the Kloedenellxdae and reassxgned this fanuly from the
Palaeocoplda to the Platycopa.vv Grundel (1967) rajsed the Kloedenellxdae
to subordlnal etatus wzthm the order Platycopma, and the Balrdlacea
_and. Cytheracea to sul rdlnal rank wu;;mn the Podocoplda. The

suborders Platycoplna and Metacoplna of the Podocopxda have been

razsed to ordlnal level by Bandel .and. Becker (19793) whereas Other

'authors s&zll mau}tain these aroups at subordmal rank (l e. Kesling

T o “12° i
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- and Chrlman. 1978; Pokorny 1978). Becker and Sanchez de Posada (1977)
presented a classlfr(:atxon fundamentally tdifferent fFrom that of the
Treatise; by mc,;udrng the ordinal "and subordrnal taxa that had been
"proposed sin_certhe publlcatron of the Treatrse (Hoore. 13961).

', ) -t -/'i‘ Several ostracode classrflcatrons are in use by various
' authors therefore, making it very diffxcult to choose and use a
consistent ‘and’ generally accepted classification. It is unllkely.

* . that: thisl.state, of ‘affairs will alter until a new edition of the

. ‘ . ! f‘ . .
Treatise is published. This point is admirably illustrated by Lord

and Malz (1581-) in their treetment of the problems raised by the
study of muscle scar patterns in Cytherellidae and Healdiidae by

Kr xstan—'I’ollman (1977) .
p

1.3.4 Peracarida .

Since only two genera of Peracaride are reported
herein, a comprehens:we outline of prevrous peracarid researoh is
" not’ given. E‘ew peracarl.ds L1a|ve been descrlbed from Canada. - Dawson
(187\7) was the first to descrrbe peracands from Canada, and they
have‘\. recejived only 'cursory attention since then. Copeland (1957a b)
nas presented the most detailed recent studres of the ar thropod
fauna Sf the Maritimes, The occurrence of a new genus in the
Carbonife‘rous strata of"Newfoundland (Fong, 1972) and the description
‘of a prevxously undescribed species from Canada by Dewey and Fahraeus
(1982) are the only recent works avaxlable that focus directly upon
Canadran Peracarida. The pauca.ty of detailed studies from the
' Canadlan Maritimes is in marked contrast to the literature for the

'Ml.d-Contmental reglon of North Amen.ca, (Brooks, 1962) Britain,

’
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(Schram, 1979) and Russia (Schram, 1980). .An accoimt of the
palaeozoogeography of Devonian to Triassic malacostracans (Schram, x
1977) 1nd1cates a genezal lack of data available for large areas of the
glabe. Enough detailec information is available fron those areas that :
have been described to suggest crustacean communxty structures (Schram,
1981a; that can be widely applied as faunas Erom new areas are descnbed

1.4 General geology.

1.4.1 Newfoundland Carbonifergdhs geology. -

The focus of the study is on the ostr( odes ({fom the m.tddle

v

Carboniferous Codroy Group sediments on the Port au Port Peninsula
and in the St. George's Bay area of Newfouhdland There weze,

b3
however, other areas where deposition of Carbomferous seJxmnts o

took place, both on the island of .Newfoundland and ‘on the adjac'ent
continental shelf. These ateas include the Deer Lake - thte Bay
sub-basin (Hyde, 1979), the Conche-Groais Island area (Baird, 1966),
the Red Indian Lake area (Belt, 1969) and small isolated areas on T
the Burin Peninsula (Howie and Bafss, 1975; and Hiscott, pellfs. comm.}. '
Published records of offshore deposits are found 1n Howie and Barss
(1975) and Barss et-al. {}979) (Text-fig. 1.2). Seismic stud1es

and core samples suggest the pzesence 7£ Cazbon:.ferous sed:.ments

on the 'continental shelf off White Bay (Jansa et al. .. 1978) . ‘The-’

total knOWn ex-ent of offshore Carbonlferous is shown xn Sanford

.

et al. (1979), . ) \‘\ ®
7 ‘

Most of these.areas were subject to terrestr\al

sedimentatian aalthouqh marine sediments occur in the St. George's
. . . ‘ i ) - -
' Bay sub-basin and in the offshore. However, an understanding of the
. .
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Text—fxgure 1.2 Map showing the main ateas of exposed or. drllled

Carbonife:ous sediments in Newfoundland and the Cont:.nental shelf.
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relative distributions of all types of sediments is 1mpo:tam: for
palaeobxogeOgraphic and palaeoecological consxderations.

Although the Carbonxferous sediments of the St, Ceorge's
» Bay sub-basin are structurally complex, tihe‘ area has been the focus of
seveul major studies (Hayes and Johnson, 1938; Bell 1948; Baird and
Coté, 1964; Uttmg, 1965; Knight, 1983). This has in part been due to
) economlc potential of coal and evaponte oecurrences m these strata,
'rhe\m%rtance of the St. George's Bay sub—basin is enhanced by
‘ be1n9 the only area on insular Newfoundland with proven marine
' Carbonxferous sedunents. o

The main Carboniferous stzatigraphxc units used in

Newfoundland are summazised 1n 'I‘ext ~fig. 1.3 and have been defined in

' t:he St Geozge s Buy area.

- .In order to gain’a'clearer perspective of the
Siénif.icénce of the Cod::oy ‘Group 1n t:erms of its stratigraphy and
: palaeoenvuonmental development on- the St. Georg:e 's Bay sub-basm,
bnef desc’rxptions of the Anguille and Barachois Groups are given
.befOre a more detailed account of the Codroy Group.‘ .

'I'he Anqullle G:oup sediments are mOStly immature -
lg.teywackes and azkosic and t‘eldspathxc aandstones associated with
dark grey, fmely lamxnated, turbldxtxc sxltstoneq and arg;l]_aceoue
llmestones (Baird and Coté 1964) 'I‘he earliest sedxments of the |
.Kennels Brook Fornmatlon (Text fxg. l 3) may be of Late Devonian age.
‘They represent the mltxal phase o'f sedmentation thhin a pull apart
basin® The succeed;nq formutxons bf the Anquxlle G.roup are’ of lower
Carbonnferous g‘ournaisian) age and thouqht to repzesent deltaxc '

R 1nt111mg of a lacuatrine basin (Knxght, 1903)._ A ' |
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Toe upper Carboniferous Barachois Group has been of
interest for its coal deposits (Hayes and Johnson, 1938). It consists
of grey, red and green, rippled'and cross-bedded gritty feldsoathic
éahdétones and shales jin fining upwards sequences, Knight (1983)
hasg suggested that the Barachois Group sediments represent meandering
river depogits associated with backswamp marshes. For more detailed
accounts of ‘the Anguxlle and Barachois Groups the reader is referred

¢

to Knxght (1983).
Ptevious reports of Carboniferous ostracodes occurrlo;

in Newfoundland have been stratigraphically limited to the Codroy Group

of the St. George § Bay sub-basin (Hayes and Johnson, 1938; Bell,

1948; Uttlng, 1965), therefore samples from the marine units of this

sequence form the bulk of the collécted material. Exhaustlee sampling

Aof:all @erine units in the éodzoy Group has not been possible.

" The stratigraphic subdivision. and the palaeoenvxronmental
reconstructxons of the Codroy Group established by Knight (1983) form
the most comprehenslve work compiled thus far and is theréfore the
main source of 1nformatfon with regard to the Stratigraphy of the
’Codcoy Grouﬁ. However, this information was not available when the
lnltxal samples for this study vere collected. (

‘The middle Carboniferous Codroy Group (Knight, 1983),

was subdxvxded lnto four formations (Text- -fig. 1.3) and a brief
¥ 0

synopsis of each formation, together with its palaeoenvironmental

o

characterlstlcs and main samplxng horizons are now glven. s

The 20m. thick thp Cove Formation is composed of

grey argillaceous, algal and pelletal-limestones and shales. In

places where the Ship Cove Formation can be seen to overly the Angquille

'
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Group, there 1s a sudden change from non-marine to marine conditions,

and Knight' (1983) suggests the possszlrty of an xnterformational

>

‘<hxatus. The sedrments of the Ship Cove Formatxon, wq\ch record the

‘first Carbonlferous marine 1ncursmon into the St.’ George s Bay

sub-basin, are thought to represent a broad tidal flat, thh subtidal
condxtions that prevaxled longer in the northern than in the southern
part of the sub-basin, (Knxght, '1983). Evaporxtxc shales and algal-

-

bryozoan-brachxopod bxohermal llmestones described trom the northern
shore of the Port au, Port Penxnsula (Johnson, 1954; Riley, 1962,
Dix, .1981) indicate the presence of a shallow subtxdal environment
in the northern part of the sub-basin and are considered to be Shlp
Cove equivalents (von Bitter and Plint-ceberl, 1982).

Sampling horizons include the Ship Cove Limestone
exposed in Fischells Brook and the evaporitic shales and bxohermal
limestones of the northern Port au Port Penxnsula.

0ver1ying the thp Cove Formation is the 145-300m
thick Codroy Road Formatzon. It consists of predomlnantly red
siltstones and- .sandstones, varrcoloured siltstones occurring with
gypsum and anhydrite, and rare black llmestones or dolostones,

e.g. the Cormorant and‘Black Point Limestones of Bell (1948)

These sediments have been interpreted to represent cyclic successicns

reflectlng floodlng, dessication and progradation of a marginal

: marine to alluvial plain enviranment (Kniqht, 1983). The evaporites

are thought to be of sabkha type in the north of the sub-basin and
to represent hypersalzne lagoons in the southern part (Knight, 1983).

Samples were only collectedrfrom‘the Cormorant and Black Point

Limestones.

21,




LY .
-

The Roﬁlnsons River Formation, _thought to be in excess

of '500m thick, is subd1v1ded 1nto four members (Knight, l983)
The lowermost member is the Jeffreys v:llage Member whxch consists

v

’ ©of red and grey shales to sandstones and conglomerates 1nterca1ated

: with carbonates and’ evaporltes, e.g. Crabbes/Jeffreys Limestone of

Bell {1948) which occurs near the top of the member. The Nodosinetta
band of Bell (1948) is also a part of thls member and occurs about
100m below*the Crabbes/Jeffreys Limestone. The Highlands Member is

.

" a coarsening upward sequence of red siltstones, sandstones and

MY

c0nglomerates.‘ The overlying Molllchlgnick Member is composed mostly
of fine red and grey siltstones and micaceous and arkosic sandst;nesx
The topmost unit is the Overfalls Brook Member which is composed of

’[nnk,'ied and brown massive and cross-bedded arkosic grits, sandstones
and conglomerates. The’ Oeffreys Village and nghlands Members together
record the progradatlon of fluvlal condlticns followed by evaporltlc
conditions and, - flnally, flood plain env1ronments. The MOlllChlgnle
and Overfalls Brook Members represent alluvial and lacustrine
dep051ts in the lower member and a wedge of arkosic’ alluvial sequences
in the upper member. Samples from the Robxnsons River Formation were

'collected from the Crabbes/JeEfreys ‘Limestone and the Nado&&nelﬂa band.

The 700m thick Waody Cape Formatlon in the sogthwestern

part of the sub-basin is correlated with the upper part of the
Robinsons River Formation. This [ormatlon c0n515ts of fine-grained

. grey to‘grey-green and blue to black mudstones, siltstones and shales.
Intercalations of green mica-rich sandstone; minor red sandstones and,

shales, and thin-bedded*~black limestones Qccur sporadically throughout

A .
the sequence. The suggested palaeocenvironment is a delta that was
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subjected to intermittent marine, incursions (Knight, 1983). Samples

.collected from the Woody Cape Formation in Woody Cove and Capelin Cove
. .
are from marine horizons occurring within a predominantly:fresh watér

sequence.

1-4.2 Nova Scotia Carboniferous geology.

)
The ostracodes collected from Newfoundland are

augmented in thxs study by mater1al collected$from-the middle

Carbonlferous W1ndsor GzOup sediments of the Antlgon1sh and Minas
sub—bisxns.of Nova Scotia. Other areas of Carboniferous depbsitiod
in the Maritime region include the,gumberland, the Sydney and the
Moncton sub-basins (Text-figqg. 1.4f-ikoliff, 1962}'Kei;by, 1557;
Howie and Barss, 1975; Giles, 1981).

.

Wells locafed in the Gulf of St. Lawrence have also

s

" penetrated Carhoniferous sediments, and records o@ these have been
published in Barss et al. (1979). The total extent of offshore
X 4
Carboniferous sediments is shown in Sanford et al.. (1979),

Carboniferous aedxmentatxon 1n the sub-baslns of the

-

.Mar1t1me reglon wa; ne1ther continuous thhln, nor synchronous
among the sub—bas1ns (Rolef 1962, Giles, 1981), Th15 has ‘hampered
1nter~sup—basxna1 correlatlons, since stratigraphic units established
within one sub-baéin may not easily be applied in anofher due to
factors .such. as faclies variatiéns and periods of ﬁon—deposition.

The maJor Carbonlferous stratigraphic unlts recognised
in Nova Scotia are summarised in Text -fig. 1.5. Since the gstracodes
used in this study were collected oq}y from the Windsor Group, a

summary of the remaining Groups. will now be given.
. 23
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L Mohone Bay T Moncton
2 Minas 8 Mogdalen istands
3 Antigonish 9 Brodelle L-49
4 Mabou I Ecst Point E-49
$ Sydney Il North Sydney P-05
€ Cumberiand 12 H8 Fipa F-28

Text-figure 1.4 Map showing the main areas and extent of éxposed

and drilled Carboniferous sediments in the Maritime Provinces and

M

the Gulf of St. Lawrence.
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Text-figure 1.5 .Chart 'showing the development of stratigrabbic

classification for the Carboniferous strata of Nova Scotia

from 1927 to 1979. . , !
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Sed1ments assigned: to the liorton Group' range in age -
from the upper Devonran (Exfellan) to the lower Carbonxferous
(Tournaisian to earlxest vrsean) (Howxe and Barss, 1975) . ,and vary in
thxckness from less than 9m’ to .more tha,n JOOm. The Horton Group
sediments of the Hmas sub-basin veré described by Bell (1929, 1960).
‘l‘he lower sediments of the Horton Group are preddmmantly qrey and o
,brown teldspathic conglomerates, orthoquartzltes and m1nor ferruginous

‘ limestones, occux:nng together w1th sandstones and shales that are often
nppled or ribboned. The uppet Horton Group sediments are _;

3

predomnantly red- and green ark031c and mcaceous sandstoneﬁ aud
Ty )

shales with occasxonal conglomerates (Bell 1960 Houle and Barss, 1975) .

-
The Horton Group se!unents are -thought .to represent alluvxal fans

and fluv:.olacustrme deposits (Rolef, 1962 Howie and Barss, 1975)
. The upper Carbonlferous sedxments of the Mar;tme

reqgion are subdrvxded 1n‘o Lour li.thostratxgraphlc groups, the Canso, »
Riversdale, Cumberland and Pictou Groups. Sediments of the Canso
and Riversdale Groups were flrst descrxbed from the Antigonxsh and Hlnas
sub-ba51ns by Bell (1944) . Accordmg to Bell (1944) the Canso Group .
should be. Namurlan m age and the Riversdale Westphalxm A in  age. :
Dxagnostxc mega foss1ls are, -however, absent ftom the type localityv
of. the Rlversdale Group (Kelley, 1967; H0w1e and- Barss, 1975), :

- Kelley (1967), therefore, on- the bas1s of palynologxcal euidence,

' con31dered the Canso and vaersdale Groups .at least 1n part

‘

: contemporaneous. Howxe and Barss (1975) suggest that the grOups

‘ range- from Vlséan to Westphalran A in age, thh a varymg thxckness

from lbout 600m to more. than 3000m.
The Canso Group As a sequenoe of - non-'marme red and

'27:’ : Y |




S . L : T

a

o B A-'grey rippled,_orossbedded and mudcraoked shales, and sa’ndstones:"
. overlymg the marlne windsor Group sedxments The overlylng vaersdale
T ’ -~Group sedlnents are essentlally slmllar m composxtxon (Howxe and Barss,

1975) . ‘rhe Canso and Riversdale sediments are’ thought to- have been )

S B depOsxted in fluvial and fluviolacustrlne environments and are 1n
, ‘ (

T . ’ . ,'part equivalent to the Mabou Group establlahed by Belt (1964)

. . . e. Cumberland and Pictou ers are consxdered .
.together becaus

they are suggested to be trt part contemporaneOus (Howxe
VE and’ Barss, 1.975) The Cumbetland Group sediments range in age from R

westphallan A to B with the Plctou Group sed).ments ranqlhg in age from
) Westphahan B to lower Pernuan (Kelley, 1967' Howle and Barss, 19’15

',Hacq,uebard, 1980) and can attaxn a comb:l.ned thlckness of more than R

oo B 3500m. 'l'he Cumberland Group sed:.ments consist of red and grey

by

) conglo:nerates, shales and sandstones. occuznng together wlth o ol ,
economxcally viable coal depos:.ts.: The type sect10n of the Plctou L - . c

RN - ' ) ‘Group along Rlver ‘John 1n the Cumberland sub-basi,n (Bell 1944) 1s a

~

' Vsequence of red and minor grey sandstones. arkoses, sbales a.nd coals. L " .

V'rhe Morx.en Group in the 5ydney sub-basm is equivalent to the Plc.tou : t .

' Group but 1s 1n part older than the oldest sedlments of , the type sectlon

. / Y . ',(Kelley, l967) The Pictou Group sedunents blanket almbst the ent1re N
‘ l 'Marltlme Basm (Rolef 1962) and represent progradlng fluv:.als and

. ~. s

fluv101acustr1ne envlronments (Houu.e and Barss, 1975) and parallc

bas1ns J.n coastal lowlands (Hacquebard 1980) These sedlments have -

L Vbeen consxdered to be part of the Coarse Fluv1al E‘acxes estabhshed by
. _ . 'Belt (1964) - (See ‘I‘ext flg 1 5)

. a .- :rhe only_proven Jnaripe deposits in-the Carboniferous

s‘u'ccevs'sio‘n of the Maritime Basin ‘occur in the +1000m thick middle '

s




Carbon1fezous w:.ndsor depos;ts. The wmdsor Group se/diments were.

n

subdxvxded on the bas1s of ‘their meqafaunal centent mto five faunal

zones, first deflned 1n the Minas sub- basm by: Béll (1929). The '

‘faunal elements do, however. have distinct f.acies celatlons (Schenk
‘ .‘1967) ‘ although t\\e zones have been successfully applied beyond the (

’ Mlnas sub—basih accordi.ng to Stacey (1954), Sage (1959). and Hoore and .

- Ryan (1976). The problem of middle Carbonlferous correlation both .

T thhm the w:.ndsor Group 1tself and on a wor }d-wide basls will be

cons1deted in the sectlon 1. 4 4 however the subdwislons recognised

in the Shubenacache area of the Mxnas sub- basin are used when descr iblng

- the Hlndsor Group lithologies smce they have been correlated most

closély ,wu;h ‘the ‘fauna zones of Bell (1929) by Gll'es et al. '(1979) .

LA L }
and Giles' (1981). - : : S ‘ e T

The' lowermost units of the Wlndsoz Group are the Gays

Rlver and Macumber Formatlons, which form the’ bas'e of Faunal ZOne A

(Text-flg, 1. 5) and record the mltlal transgressive phase in the

' .

- Mantlme Basm.

) The 3 to 20m thxck Macumbex Fozmation cons:.sts of .
~lammated and pel.letomal grey llmestones that have been recozded w1dely

m the Mantxme reglon (Bell, 1929; Stacey, 1953; Sage, 1954, Neale and

Kelley, 1960, Schenk 1967, 1975; Geldsetzer, 1977 1978; Glles, 1981)

The llmestones are micri txc, normally unfosstllferous and sometlmes

moldic after evaponte crystals.. The Gays Rwer Formatxon, whlch

‘consists of locally very t‘ossillferous mlczltxc algal bryozoan— .
brachxopod mounds is thouqht to be laterally equlvalent to the Macumber

,Formation A sample equated wlth the Gays Rlvez Fotmation (Geldsetzer

et al., 1980) ‘was collected from the limestone in Calpo Quarry,

~29 T
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Antlgonls_h( sﬁb—basin.

The Hacumber and Gays vaer Formatxons. are overlam by the
350m thxck Carrolls Corner Formatxon whxch is correlated wlth the
upper. part of Faunal Zone A " This rormatmn consists mostly of
anhydrite and gypsum with thin mtercalations of . lil\estone, dolostone
and red ultstones, and shales (Sage’, -1954 Giles,_1981) ' It'v is
.overlain by the 300m thick Stewiacke I-‘ormationr The main rock type
of the Stewlacke Formation is - halxte \uth minor anhydrite and stltstones. ,
In the Shubenacadie area it is the topmoat formatton of Baunal ZOne A o
(cues, 1981). R o

_ The Mac:donald Road Formatxon is equated w1th Faunal zone
-:-'B (Giles et al., 1979) 'rhe 11tholog1es ot' th1s formatlon include a
“rh}thmxc serles of gypsum and anhydr!te (which may p;edonxnate) e
s Carbonates and red and brown, fine grained, s!,llcxclastlcs cclles,llaal).» .

There are, only two mam carbonate umta in this formatxon, namely the

. 'M111er and Maxner Limestones, however,‘due tQ the faulted naturé of

~ .
v

-‘the type sectlon, Bell (1929) was uncertaln as. to thexr stratxgraphm

i-'relations Geldsetzer et al. (1980) have suggested that the Mlller :

Lxmestone s the younger of the two. There are sevetal other thm

'lxmestone umts occuring thhxn equwalents of the Macdonald Road

’ Formatxon and samples were collected from the Dlmrock and Phill1ps '

."lmeStones -of_ the Wentworth Formatxcn that equatesvwrth the upper

part of the Macdonald Road Formatmn m ‘the. western part of the Mxnas

sub-basm (Geldsetzer et al. 1980) Due to both dxap1r1c movement and

'depos,.ltional varzatxon evaporxte thlcknesses of ‘the formatxon vary '

'from a few metres to almost 400m. )

" -Faunal .‘zo,n_es,—C, .D and E are-équated with the l85. to

4 - .:' ‘30
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{.300m thick Green. Oaks Format!on (G;Ies et al., 1979). This -formation

-

o is composed mostly of red. and brown siltstones.‘and sandstones

"

’-I"_.« - 1ntercalated uzth mnor 1im‘e‘s.tcmes- evaporit.es are typicelly absent.
“A detailed accountr ot the seven main limestone units occnrring in this
‘Eornation ‘was -pu’blished by Hoore (1967) Only.one sample was -
:c011ected from sediments that are correlatable .with the Green Oaks

Pormation and that was f.rOn the Kennetcook Limestone which, ‘atcording

' - to Mpore (1967), equates with Faunal ZOne E. e

v

Palaeoenvironmental analysis of theé H:.ndsor Group

v

sediments has been a matter of much debate (Schenk 1969, 1975;

i

Geldsetzer, 1977, 1978 Giles. 1981). However, it is generally ©

agreed that t.he sediments xhdicate t.hat the Maritime Basin was subJect

'to intermittent transgrelsive epxsodea. Schenk (1969, 1975) sugqests

that the Macumber -type lxmestones reflect intertxdal and shallow

lagoonal sediments deposited basinward of supratidal sait flatsg and

_veom:xnentai alluvial fans. Sediments of the Gays Rlvez -type are

'suggested to have been deposxted in a basmward posxtxon with regard

- to, the Macumber type. This 1nterpretatxon is fundamentally defferent

'bfrom that of Geldeetzer (1977 1976) who suggests that the ‘Gays

) River type bxoherms were built upon basement hlghs in a subtxdal

environment and that the Hacumber type hthologies reflect deposxt;on

in a subtrdal envu'onment away from the basement hxghs, th:.s

interpretation has been supported by Glles et al. (1979) but is not

yet fully resolved.

It is clear from faunal evidence that the ‘initial

transgresswe epiaode was not of normal salinity and Geldsetzer

»

(1977. 1978) suggests that ‘the evaporite deposits occurring

‘ . ,. i1




strafigraphlcally above the Gays River and Macumber Formations
formed byéstagnation and evaporation of the’ transgressive sea, as
oppoged‘. to the supratidal salt flat theory of Schenk (1969, 1975).
The sediments indicate that several ‘transgressive-regressive cycles
occurred during the deposition cf the wir:dsor Group (Moore, 1967;
Howle and Barss, 1975). Giles (198l) has de_lineated five major
transgressive~regressive c&cles, but qnly the first major cycle was
formed by a single tranégressive—'reg're_suve episode, tlte remaining :
mcjor cycles consist of several rninor cycles; Giles (1981) also states
.'";,hat +the later carbonates of the Green Oaks Fo.mation were more neatly ’
marxne . chan those of the Hacumber and Gays 'River FOrmations. -

The str;tigrapnic siqniglcance .Vo‘f Ithe~major . '6
transgresswe-reqressive cycles wxll be discussed in section 1.4 4,

. after an evaluation of the tectonic environment that controlled the

sedunentat:.on .

.

. . 1.4.3_ Regional téctonic framewérk'
4 : . ,
A .- In order to establish palaeoblogeographxc reconatructions

a v

‘(Chapter S) it is- unportant to understand the tectonic framework of the

~Maritime Basin qnd its development, ] VP " . o .
< . :

' Depbs1tion of Carbonlferous sedlments .'I.n the Marrtxme

-Bas,ln {or ‘the Pundy_ Epleugeosynchne of Home and Barss (1975)) was a.

’
4 v . -

functlon cE the tectonm environment that produced pull—apaft basins

.

on, the margxn of the Appalachian orogen durxng the Devom.an and the -

Catboniferous (Bradley. 1982) . ' ) T o

Since Hilloh (1966) suqqested that the Proto#Atlantic

. (Iapetus) Ocean ¢losed during the Palaeozonc and the present Atlantxc g

. /~
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Ocean opened duting' the Meso;o.ic',_ ‘a larée ngmber -of paper;s‘-have been
. } ) ;
wrxtten on the tectonic hzstory. of the Palaeozoic Appalachxan/

CaledOnian Otoqeny.' It 15 cleat that p:e\uous models of the Orogen
(Wllllams, 1964, 1979 Dewey, 1969; Bizd and bewey, 1970; Wrzqht, 1977)

a:’e not entu'ely xatxafactory for explaining the late Palaeozoic

. tectonic fzamework of t:’he Haritime reqion and .85 ‘new models are

1

develqped (wllliams and Hatchet, 1982: Kepple, in press) large-scale

. strike-sllp motions, suspect terfaines™ and the xnfluence of the

;! Hercym.an Orogeny are becoming tecognised as important factors 1n the

»

Y
late Palaeozoxc development of the Appalachun/c.:ledonian Otogen.

\ )

Untxl very recently the generally accepted model of

the Appalachxan 0togeny was that of a symmetzical orogen that could

‘ margm of eastern Nozth Ameuca.

A

be subdivtded into at ‘least five majét tectono—stzatigtaphic zones

(williams, 1978, 1978). This model suggests that these zones,

acrosa the oroqen are as follows, from west to east.

1 'rhe Humber- ZOne reptesenting the old continental

-

T -
a

‘2. The Dunnage Zone representxng«vestlges of the consu.med
Iapetus Ocean. , o s ST,
o 4 "7 - “ . _’ oy ) . , ) . - -
e 3; The Gander Zone representing’ the eastern margin of

the Iapetus. o -

4. The Avalon Zone parallelmg the Humbet Zone ‘along

” -

most ef the oroqen, outboaLd of the Gander ZOne..
5 The Meguma AZOne which has been suggested to be la
contl.nental embankment of horth Afrllca. - '
. Accordmg to thxs model theae Zones existed as

physiog:aphxc features until, the 1ate Qrdovxcean. and it was, suggested

33
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Gondwanaland and Laurasia.

!
§
i
!
;
V

" that the mrddle to late 0rdov1c1qn Taconic Orogenymarked the closure

<
..

 of the Iapetus and the destructxdh of xts cont1nental marglns.'

Very recently, however. studzes by W1ll1ams and

» Hatchet (1992) end Kepp;e (in preds) lndrcate thdt the orogen was |
L)

not symmetrlcal and that a: collaqe of “suspect terraines' have -been .
accreted outboard of the North Amerxc;n eocline. Although the
details of this nodel have ‘Yet to be fufly evaluated, it allows

for greater tectonlc £lexibillty outboard of the orogen._ The concept

of accretion of terraines to North Amerlca at dlfferent stages allous
for a clearer understandlng of the roles, played by the Acadlan and -
Alleghenian orogenxc eplsodes, and also allows for a clOSer correlatxon

wrth ‘the Hercynxan orogen of Europe.

Burrett and Grltfiths (1977) and Johnson {1973, suggest

3

that the Caledonlan/Appalachlan Orogeny resulted on the destructlon

»

of the Iapetus Ocean and that the Hercynian Orogeny in Europe,

southeastern United States and North Africa closed a Hercy ian Ocean - .
P . “y

(though not all authorsfagree with a mld European Hercyn1an Ocean \
i:e. Krebs and Wachendorf, 1973). Thls concept agrees with that of

Keppxe (1982, and .in: press) who suggests that large~ scale strike- Sllp

= T

motions of Carbonxferous t;mes occurred prior to the Alleghenian and -

Hercynian Orogenic episodes which resulted .from the collision of

. It is clear the the strxke-slzp movements are inportant

in the development of the-orogen, both prior to and during the collision
»

"~ of Gondwanaland and Laurasza. however the sense of these motions 1s at

present unclear. Large-gcale -dextral strike-slip movements have been

suggested to be resooneible for ‘the Hercynian closure (Leeder, 1976;

-V




. ' _ V4
" Arthaud and Matte, 1977); whereas:sinistral strike-slip movement is

" thought to be responsible for the accretion of the Acadian Composite
- ( ! :

Terraine to North America (Keppie, in press) and a combination of
->. .
sinigtral and dextral movements has ‘been suggested for the complete

suturing of;Gondyanaland and Laurasia (Lefort and Van der Voo, 1981;
zieglet, 1981). - I R ]
P _f ) Bradley (1982) and Keppie (1982) sugoest that during the

Jlate Devonian to middle Carbonlferous the Marltime Basin formed from

a series of pull-apart structures Formed domxnantly by dextzal

strlke-slxp faulting. Knight (1983) further suqqested that dextral

dlsplacements in the st. George 8 Bay sub—ba51n oE southwestern

Newioundland durxng the mtddle Devonian to middle Carboniferous were
responsible for. the formation of the pull-apart bas;ns in whxch the
lower Carbonxferous sediments were deposxted Thls is in accordance
with the maJor dextral hovements suggested by Arthaud and Matte (1977),
tor tne Hercynlan closure. p R Ce -

P

' 1.4.4 Stratigraphic correlation..A

S i,” o .' o Although thxs study does not focus onlstratlgraphlc
problems, 1t is necessary to correlate the Carbonlferous deposzts of
the Mar1t1me Basin with other areas of Carbonxferous sedlmentatlon,‘
, if taxononle and palaeoblogeographic discussions‘and conclusionS"are
. - to have any relevance, - ?itStly the correlation of Nova Scotia and - .
vi Newfoundland strata will be diszussed, followed‘uy.a‘consiqeration‘of |
the more qlobal aspects of correlation. . ) '.niﬁr
. Tha Codroy and Windsor Group sedlments of the Marxtxme

o ‘ _—_— . ' Basxn have been considered as lateral.correlatlves ‘of one another by

- ) . —1. 0. : ]
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several authors (Hayes and Jnhnson, 1938;;Be11, 1948~ Baird and Coté,r
1964; von Bitter and Plxnt-Geberl, 1982; KnLght, 1983). Cotrelatxon

has been possible usxng the meqafaunal subzones establxshea by Bell
(1927, 1929) and more recently by the use of conodonts (von Bitter and
Plint—Geberl 1982) as well as by the more tradxtxonal 1ithostrat19:aph1c

similarities of the two groups. Recently, however, more detaxled.

- /

work both in Newfoundland and Nova Scotia has resulted in the

construction of many’new formational terms.that have only'iimited.

appllcatxons within individual sub-basins of the. Marltxme Basxn
e

(Giles™et al., 1979;: Giles, 1981; Knxght, 1983) . These have Lnftnrn

le to a better understanding of the sub—ba31na1 varxatxons 1n ternms

of 11thology, stratigraphic continuity and the timing of

stratigraphically important events within the sub-basinsf A

correlation chart (Text-fig. 1.6), adapted from xnighé (1983), is

used to show the stratlgraphlc relationships of the St.,Geo;ge s Bay

sub-basin of Newfoundland and the Minas sub-basxn of Nova“ Scotxa -both

in terms of the more recent formation names and ‘the more familiar

faunal subzones of Bell (1927, 1929) and lower and upper Codroy Group

of Baird and Coté (1964). .This traditional nomenclature is -also’

<

maintained for more-global correlation since the fornation‘names are
only of limited use within the Maritime Basin.

The apﬁtoximate chrqno-stratlgraﬁhic’teiationships
‘of the Carbonxferous strata of eastern Canada with strata of an-
equlvalent age in other areas.of the world are summarised in Text -fig.
1.7. The correlations used herein are based on several sources (Mamét}
1970; Ramsbottom, 1973; Conil et al., 1976, 1979; George’ét al., 1976;
Qisenverg et al., 1979; Dutro et al., 1979; Rctai, 1979;3Gile§, 1981;
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Téxt—figure 1.6 éhart'shoving correlation of'mgddle Carboniferous

stratigraphic units frém Nova Scotia and Ndwfodnd[and.
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‘Higgins, 1981; U;:ting, 1580, von Bitter and Plint-GeSe'rl, 1982).

There are cutrently three m#jor chronostratigraphic
claasifical‘tions of the Carboniferous period, 'namely the North American,
’ the western European .and the unified Russian c.lassif'i.cations. It is
into the framework formed by~ the intérrelationship: a.f these schemes
that the Wihdsor and,CodrOy Groups of eastern Canada are fitted.

One of the first problems to examine in lower
Carboniferous sttatzguphy is ‘the correlation of the Missismppian
System us;d in North quca and the Dmantxan Subsystem used in
western Eutope. For ‘the purposes of this study the Mississippian/
Pennsylvanian boundary is thoughf to occur at the top of the Chesrterian .
Series of North America and within the lower Namurian Series of
wé;tern Eurc;pe, (George et al,, 1976; Dutro et al., 1979: Rotéi, 1979;
Higgins, 1981). 'r_hu's, wr;ne the tgirﬁ; Mississipp}an and Dinantian
or' lower Carbonlferdus may be: used ir;terchanqeabiy for different
ostracode occurrences, it -should be zemembered(tha.t the youngest
Dinantian strata in Europe are older than the youngest stslsmppxan
strata in North America. si.nce this. study is only concerned with
strata equivalent' in age to the vis€an andh not the ';‘outnaisian Series,
the Devonian/;:arbonifefous boundary is‘ not considered in relation to
the ‘Devonlan/ Mississippian 7bounda:y. '

l De‘tailed stratigraphic subdivisions of lower
Carboruferous sed:lments ‘have been based upon several bmstratxgraphic
markers including fo:amnxfenda, conodonts. palynomorphs a{'ad a :

-

variety of mega-fossils., Few, if any, of the classification?\

established agree totally.and ohly the foraminiferal zonation of

Mamet [(1970) and Mamet and Skipp (1971} has been applied in all three
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major stratigrabhie schemes (Text-fig. 1.7 in back pocket)-.
.The correlation of Russian and western Eurooean
chrono-stratigraphic unite are efter Conil e: al (l976‘and Axsenverg
et al. (1979). 'rheee schemes, however, aré: not’ m total agreement
with regard to the posz.tion of the Tulsk_y/Alexinsky boundary. It is

beyond the scope of this study to examine this atgument, houever, the

. conclusion proposed by Conil ot al. (1976) is used because it deals

e

‘in greater detaxl w:.th moge geographical areas, ° : ‘ oo~

. The correlatmn of western Europe and North Amenca
follows Coml ,et al. (1976), George et al. (1976) and Dutro et !al.
(1979). Conil et al. (1976) is more detailed in regronal analysis .
and therefore the position of. the 'rournaiaian/szean boundary, w)(th
regard. to the Keokuk Limestone, is pleced according to Conil et al.-
(1976) 'I'hey_ consider.the Keokuk to be equxvalent to the Chadxan -
stage of the United !(mgdom and therefore with:.n the Vlséan' a view
also held by George et al (1976) and Utting {1980). 1t sh0u1d be

noted that this is at variance with Dutro et al. (1979) and Rotax

© (1979) who. place the Osagean Serres of Nor th- Anverxca entrtely w1th1.n

)
the Tournaisxan.

. ' . “

These correlations form the framework into which the

Y

stratlgrephrc unl.ta of the eastern Canadian Carbom.ferous are frtted, -

'a discussmn of uhl.ch now follows. The frrst correlation of Windsor

-

Group sedments thh similar strata m Europe was by Bell (1929) who
assxgned the major faunal zones A to E of the Wmdsor Group to the
-«

52 to D2 major faunal zones of curtent usaqe in England. Mamet (1970)
then correlated the mndsor Groupr sedments on the basis of '
t‘orammfe_ra; zones 14 to 17 with -the late Viséan (V3a to V3c) and-
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- lowest Namurian (B) of Belgium and England. More recentiy Utting °

i .

(1980) established three palynolo«gmal assemblage zones for the,
Wmdsor Group sediments which he then correlated with the Arundian,
Holkerian and Brigantxan Stages of western Europe and- lower

Meramecian and lower Chesterian Series of Nor th America. These

N

correlatmns have all been examined #y Giles (1981) in his discussQn

of Carboniferous transgressxve-regressive cycles. d

Giles’ (1981) considers the windsor Group strata .
' indl.cative of several transgressxve regressive cycles which he
correlates with the Britlsh and American zonal schemes on the basis !
of forammxfers, conodonts, mega-fossils and palynomorphs. A

detailed discuss.ion of these correlations is given in Giles (1981),
to which the reader is referred One of the maJor points of interest ’
to arise from this study, however, is the possible occurrence of a
hiatus be tween cycles 2 and- 3 of Giles (1901). The presence of this
hiatus is tentative because the relative posxtions of .the top of '
'.cycle 2 and the base of cycle 3 are not known with certainty, due to
inconsistenc:ies\between the foraminiieral evidence of Mamet (1970)
and the paly.nolpgical evidence of Utting (1980).

The presence' of transgressive-,regreesive cycles in
Maritime Canada (Giles, 1981) follows the work of Ramsbottom (1973,
“'1979) who described similar cycles from the Carboniferous sgtrata of
England and Belgium. The relative ages of the cycles shown. on
Text- flg, 1.7 are after Ramsbottom (1973), George et al. (l975) and

Giles (1981). "The posxtion of the cycles indicatesthat the groups of -
minor cycles that form a major cycle occur earlier in Belgium and
'NOva Scotia than they do in England (Gileg, 1981) and this may be
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related tp-the different tec‘tonic‘ énvironménts._ Precise correlatxons

of these major and minor dycles w1th exlstinq stratigraphic-

LAY
.
. .
N . |

-

1.5 Summary. . I, . . ,

The marine middle Carboniferpus Sediments of Ne’wfoundlind
I
and Nova Scotia were deposited during the mddle to late Visean

thhin a series of pull-apart basms thau formed the Maritime Bann

of eastern Canada. The pull- apart bas:.nq were part of a te onic
framework which included mgru_ficant amounts of strike-slip
movements. The faultmg occurred as a rqsult of the final pha.

of the. Appalachian/caledoman Orogeny and prior to the closing of a

'.‘Hercyn.\.an Ocean betveen Laurasia and Gondwanaland

The sedxments deposited wi*hm the Maritime Basin vary

-

from fluvial and fluvio-lacustrzne mllmclast:.cs t.o marine limestones,
shales and evaporites,- They record a senes of transgressive-~
regressive cycles that can be co{related wlth similar epxsodes .

oe_currmg in western Europe. In the succeeding chapters the

p.ilaeoecoloijic:al and pa%xc sxgnifxcance of these .cycles

will he dlscussed in f.erms of' their ostracode faunas. ‘ oy

-
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CHAPTER 2

' LOCALITY DESCRIPTIONS
5 P

2.1 Introduction.

2 .
The study areaicorqpris\es/ a series of collecting
h .
localities in southwestern Newfoundlapd and northern and central Nova

of

Scotia (Text-fig. 2.1 in back pocket)  The lécalities were chosen on

basis of accessxbility, stratigraphic contmu:tty and the likelihood

of yxeldmg ost.racodes from as many dszering palaeoenvxronments as

possible. The Newfoundland.samples were primarily collected from

localities where marine units have been stratigraphically documented

in the literature. However, at other loéalitie_s the sampling
intervals can be laterally correlated with such ‘/dqcumented units.

In Nova Scotia the collecting lgcalities were cont;olled by the

.

A itinerary of the Geological Association of Canada Field Trip 22

-

(Geldsetzer ‘et .al., 1980). Samples from Nova Scotia therefore

represent material taken from isolated horizons which were considered

to be probable candidates for yielding ostracodeés. . The original
intention was to use these samples as comparative material,-however, .

_the. better preservation of the Nova Scotxa material, coupled wzth

.

the: diffenng faunas collected from these localxtles led to t.he:u:

‘ '

hd
inclusion in the main body of the thesis.

2.2 Newfgund land.

'Th-'e Newfoundland samples were taken primarily from
\ 2 ) . “ N ) . . .
lateral equivalents of the Ship Cove Formation and the Crabbes/Jeffreys
Limestone and. the Nodosineff{a Band of the Robinsons River Formation.

These samples were augmented by material from marine bands of the
. . . . .




woody Cape Formatxon ('rext fig. 1. 6)- i

b

: :" ‘ Stratxnraoh;c notes xnclude the more famihar lowe,(

and uppet Codmy Group (Baird and. Cote, 1964) and .also ‘the more recent

o s A - e o

terminology of nght: (1983) . The. reader is referxed to Text-fig.

’

1 L] for correlation purposes.
. B . . . .

'rhe Loeahtles ate situated on zhe northern shore of

~the Port au Port Fenlnsula, alonq the west coast o£ Newfoundland

trom‘E':sehells Brook to the moutﬁ of Crabbes River and in ‘the Codroy

: Val.ley at Capelin Cove and Hoody Cove ('X‘ext-fxg. 2. 1) and will be

’ dlscussed in that o:der. A

' 2 2 1 Northel:n ahore on’ the Port au Port Peninsula.

All samples taken frOm this uea are fron lateral

. 'equxvalents of the thp Cove E‘ormation (Text fig. l +6).

1. Mistaken Cove. °

’ ahtx sttaken Cove 1s sxtuated at the end of an unpaved track,
-the turnoff to which is about 300m t'rom Aguathuna Church and before .
.the Felix Cove Commun:.ty Ofnce (Text-fig. 2 1y .. ‘rhe sampling
hor'izon is sxtuated at the northern end of the east wall. at the
.flrst ledge of - grey Ordovicnn lxmestone._ ',I‘he horizon is about 70cm

above the ledge, m a. black shale unit that va:xes in th;ckness

‘ -'mtermctently from'scm to 35crr (Text- fxg. 2. 2) (-Dixz 1981, _sé'c;ion H,

..flg. 29)..,

~ Sa mgle ‘ni,l..'
thholggg' Flnely bedded khard, black calcareous shale with

.

subangular qua:tz qrams._r Average grain size less than 63 mf.

a4




Text-£fig. 2.2 A

Sample horizon

Text=-fig. 2.2

A

View of the eastern side of Mistaken Cove showing sample
locality.

Close-up of sample horizon showing irregular nature

of unit.

Close-up of sample position.
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Text-fig. 2.2 C Mi. 1
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‘
1

Associated 'Litholmjies- 'x‘he sample horizon cverlies. and 1s overlaln

. be very fosgsiliferous mcr1t1c lunestone contalmng brach:.opods, :

vaaJ,ves and ?worm tubes.

OStracode fauna: Chanu.éhaaua éubanchu.Ca,ta

Shemonaetla @cotobwad&galen&i.é
Youngwua Sp... . '
“'Ncou::edenawt uafuatata
'bairdl.ocypndl.d qen. et sp. indet. 2
Healdta sp.? . -
Bmduz sp L.

2. Aguathuna Quarry.

. alitz The sampling locality is sl.tuated on the north sidé ofl
Lundngan s Aguathuna Quarry operat:.ons. at the north end of the
‘east wall excavatxons,' about 75n'| from the power house (Text-f:.g.
2:1,).': The sample was taken to the left of the limestone block
(Text-fig. 2.3) andponsmts.of in s{tu limestone and weathered
talus (Dix, 1981, section F, fig. 29).

| Samgv'l : Ag. Qu. 1 |
Liéholb'gz:"Massiv'_e., very fo_ssiliferous,T .buff coloured, l;ubbly,'

v'mrcntlc 11mestone contalnmg btachlopods, gastropods, bivalves,

conularlds and bryozoans in roundlsh Jqmounds about Im in diameter.

Osgracodg ‘f'auna: amphis;itid gen. et sp. nov.
Vowigidl.a .sp.
' BaudA.a sp. L
’VAC.UL(,MQU,&UCG, n. sp.-A,
. Basslenella 4inma
R 4




Text-fig. 2.3 A

Fest—fig, 2.3 B

Ag. Qu. 1

Text-fig. 2.3

A

B

View of the eastern wall of Aguathuna Quarry.

Close-up of sampling locality.
Telegraph pole for scale.
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‘ N o bairéiocypridid gen; et sf>'indet.'2
' | Chamishaetea subonbietata . -
T ‘ ‘Shuhaeua moaew '
‘ | Palycope nJ sp. A. B . 5"

3. Aguathuna Brook.

Eggalitz On the south 8ide of the main road less than &km west of
the power - house is an unpaved track that runs alongs1de a m1nor
'brook. About 750m along the path 1s a dammed pOnd. Some 40m
downstream of the pond is a poorly exposed sequence.'of calcareous
sandstones and shales (Section A, Text- E1g. 2. 1)
Samples: Agr Bk ; . .

‘ Ag. Bk, 2

.Ag. Bk. 3 zbarreny

N . ALitholggz Samples Ag. Bk 1 and 2 are taken from plant . bearlng,

gritty calcareous sandstones. - The caltareous -sandstones’ contaxn»
plant debr1s and other fossxl fragments, white mica'f}a%es{
”orthoclase and quattz. Ag. Bk.r3 was taken“frOmApoorly lithified
very dark brown, fine graxned shales which have some white mxca and

is rLch in megaspores and plant fragments. .

Ctustacean fauna: AcAatLa acuta e : e
' ) | Basslerella §iuma
‘Shémonaella 6cbtobu)¢d£ba1,én3¥2

Chamus hae,&ect Aubanbl.cul’.a.ta

s o B : Shuhael:&a moaeyl.
'Bd,(acaw newﬁouniaandenau
’ S ' Teawaocam,av sp. aff..T, Loudonensis
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ﬁ‘\\\g. Aquathuna “Island™. C :

alxtz On the south side of the main road about lkm frd‘“the
power house is an isolated oblong erosional remnant on the quarry

"floor, (Text-fig. 2 1, 1.4) the south and west walls of this
—

*igland" constitute thekhaln locality for .the Aguathuna samples._(D1x;

11982,.section E, fig. 29},

Samgleér Ag. 1
Ag. 2

AQc

5
Ag..é ‘ o .
'thholggx Aq. 1, Ag. 3 and Ag. 6 are taken from minot shale bands
. (Text fig. 2 4) within the llmestones that constltute the major
~,11thology of this outcrop. The.shale from Ag. 3 contains rounded
:fragments of granite that range up to Zloqn howevet the average

grain ;1ze of both samples is less than 639& Ag. 2, A9. 4 and Ag. 5‘

(Text fig. 2. 4) were collected from the yellowxsh brown, ruboly,i .

-bioclastlc 1iméstone. Assoc1ated foss1ls include brachxopods, splrorbls;
‘Agastropods, bivalves, conularlds, bryozoans, algae and, ?worm: tubes." .

There is much secondary remobllxeatxon of calcxte evxdenced by

rearowth of calcrte crystals wlthxn cav1t1es. Secbndary~ninerele"

Occuttlng in the llmestone xnclude galena, sphalorlte, marcasite_and

baryte.

Crustacean fauna: - Aechmina ;p,é
| cmphisSitid-cen; et-sé. nov.
‘Yaungietlc sp.'-
Bairdia sp. L)
' " s




Text-fig. 2.4 A

A

B

View of
View of
showing
View of

showing

Aguathuna "Island" taken from the southwest.
the western side of Aguathuna :"Island"
sample positions.

southwestern end of Aguathuna "Island"

sample positions.
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Text-fig.

Text-fig. 2.4 C
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Achatia acuta

: Acutiangulata n. sp. A_V

* o : Ma@cuwxim an,;:équa . ‘

| Bassterella firma o o

Basslerelda obesa
© "Neokloedenelfa" variofata a
Healdia sp.?
bairdiocypridid gen. et sp. indet. 2 } *
Paraparchites sp. aff. P, hellettae ' 4

Shemonaella scotoburdigalensis
i o - ‘Chanishaetta suborbicutata
= | _ . Chamishaella n. sp. A
| o ‘ ' Shishaella moneyi
| Shivaella sp.

‘e

s - ) ~ Potycope n. sp. A,

ostracode gen. et sp. indet. 3

i R

R P .
. . Bellocanis newfoundlandensis i
Teakloicanis sp. aff. T. Loudonensis

14 : )

o 5. Gillams Cove.

. . . Locality: ;

-~

bout 750m west of the Aguathuna "“Island" locality, at the

—

rise and bend in the highway is a small cove on the north side of

i the road (Téxt-fig. 2.1). The sample horizon is sitbated on the

" east side of the cove about Ilm abowve the. grey Ordovician limestones
R (Text-fig. 2.5) (Dix, 1981, section D, fig. 29). o ‘ -
. Sample: GC. 1 ‘ ) . ' . ‘ o
‘Litholggz: ‘Yellowish‘ﬁ:own, rubbly micritic limestone containing
' ‘ ‘ 53
: - N
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Text-fig. 2.5 B

Text=fig. 2.5 o

A

View of the east wall of Gillams

B : Close-up of sampling horizon.
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brachiopods, bivalves, gastropods and worm tubes.

Peracarid fauna: Bellocanis newfoundfandensis

6. Boswarlos Beach.

Locality: Boswarlos beach is situated about 6km west of Gill_aﬁ\e;‘
Cove. "Along the north side of an unpaved road which joins the main o
road . from the east. north of Boswarlos village, is the almost Bm-
thick Boswarlos cliff secnon (Text-fu;. 2. 1). S_amples were collected -
from two sections in the sequence at this ~1xali£y.‘ ) |

éamgles; B. 1 A
2

3

6

7

Lithology: Samples B. 1 to B. 5 were taken from Section B (Text-fig.’

2.1, 2.6) . The sampling horizons in this part of the cIiff sec:ién' ate
'.dark grey., plant bearing, pelletal. silty limestones with. .gritty, sandy
-pattxngs. Sample B. 6 was Ldken from the red and gteen shales vhlch
: form _the lowermost unxts ot Section B, however this sample ‘was
barren. © Sample B. 7 was taken from a grey argillaceous- limestone
with evapor:u:e solution collapse features, in Sectlon C (Text- flg.
2.1). 'I‘he conglomerat:.c unxts in Section B and C (Text—fxg..z l) ‘

are laterally equlvalent malung x.t posnible to. establich relative

posxtlons of samples taken from these sections. Sample B. 7'is

o thezefore cons:.dered to be sttatxgraphically higher than B. S.




Text-fig. 2.6 : View of Boswarlos section B
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‘Crustacean fauna: Youngi_iua sp.

'Canadun Nat:.onal Razlway brldge.,

Amphissites sp. aff. A ce.n.t/wnam
Acztma acuta . - S
V_,Acu«téangu,la;ta n. sp..A. . 'ﬂ S T - »

} -"Neob&aedenaua udu.o&uta . . :

' Chiamishaetla & Auboab.tcutm e

: Chamuhae,m a.sp. A,

'\ Shishaetta moxeyi. -

’ .‘Aﬁvam sp - )

' V'Palycope n. SP A
TeaL&Loca/u_A sp. aff T Lau.donenéu

2.2.2 st. George 8 Baz Coagtlxne.:_

The sampling utes are suma:;sed in Text-fig. 2. 1.

1. ;I‘-‘ischells Brook. © ., .

deali(:z 'rhe sampling locality ('rext fxg. 2 1) 1s snuated on the-

northern bank of F1schells Brook, about 650m upstream of the .

A Samgles:- Fi. 1

" .Fi. 2

Fii 3

Fi. 4 '.}.\lil'ba}reh'. :
Stratxgrgg x Tne sampies collec.ted on Flschells Brook are ffom " "
stzata that unmed:.ately ovebrlle a conglomerate horizon -and are’ '

conmdered to be lateral correlauves of the Ship Cove Limestone

; (von Bitter and Pl.l.n\::Gebe.’rl_, 1982;' Knight,~;983).
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'

.Libholggg Desplte the fact thft a]l samples trom this 24m sequence

",are barren the hthologxes are descrlbed, since they may have

D

- 3

palaeoecologlcal slgmflcance._' :
The samples were collected from grey. fine qramed,_
. t
. plant bean.nq. mica rich shales located at lm (Px. 1), 7l\ (Fi. 2),

16m. (l‘t 3) and 2211\ (E‘x. 4), above the base of the sequence.

Samples E‘i. 1 and Fx. 2 ate very mica rlch, samples Pi. 3 ‘and Fi, 4

:

. are less nch in mica. Ncp further samples 'were collected at thxs \
.lqcality due to the pred mlnance of masnve limestone,. and rlppled
’ .unlta or flake congometates, whlch uould not be expeceed to y1~elc-i
| ostracodes due to the high energy of deposxnon of the" unlts.
Fo: detdxled J.itholoqxcal descriptlon of the sequence
‘o,f thp Cove Li.mostone equivalents, exposed in. Fischells Brook the ’v g
.zeader is refetzed to Km.ght (1983).

!

C 2, S‘.ti—'nki‘nq Ceve. ’

al:l.tx The 740m’ Stlnking Cove section (Bell, 1948, secuon G) is -
accessed by a stream gul];y that 1s ‘found at the end of an- unpaved

.track o‘n the west side of Route 63, about 660m from the Robmsons
Juhctlon. The clitf sectmn ('I‘ext flgy 2. 7), “From whxch the samples

y were taken, is tb the north of: the gully.v 'I‘wo 11thologxcally dxstmct
'vunlt"’ were sampled, namely the Nodo.une,u,a Band and the Crabbes/

. Jelfreys L:.mestone. The Nodoe-tneua Band is equxvalent to un1t 3, -

) the Jeffreys Lxmes? j to unlt 7 and the Crabbes Lxmestone to um,t

9, in secuon G of Bell (1948) . The C:abbes and. Jeffreys Lxmestones
were mapped by Bell (1948) as being separate um.ts,‘ however von .
Bitter and Pl.lnt-Geberl (1982) and Knlght (1983) consxder them to be’

‘ T Tsg




repetitions of the same unit, ‘For locatlc;h of the Nodosinella Band

‘and Cz'abbes/J'effreys _l.lmestoﬁe samplle'g hléz‘_i‘zons.' see Text-figs.
21, 2.0, 280 - PR |
Samples: SCNodo - (8C. Jeff.'l
SC. Nodo. 3% . sc. Je-f‘t._ 2'.‘
sc. Nodo. .4+ - ec'.'aef:t.' 3
‘s_c'."t_uodo.. 5 - |
SC." Nodo. '6'*' |
,‘_"s:c;’_. Nodo. 7
- ose, nedb..a* “A
' SC." Nodo. 9*
sc. Nodo., 0
”* denotes ostzacodes present ln sample. . .
. Additxonal samples from siliceotls re31dues of the
‘_.’Crabbes/deffreys Lxmestone vere supplxed by Peter von Bitter ‘and
numbezed CRABR ' 2 2, CRABB 2.5, JEFF 1.2. The localltiea for these.
samples are ngen ‘in von Bitter and Plxnt\uegrl (1982) ‘ _
) ,Lntholggx For detauedalxthology of sample horxzons and ‘the thickness ’
of units see Text- fxg 2.1 - N -‘7‘ | o |
'.'Stratigraghx Samples collected from the Noda&me&a Band are |
'_'consmered to be equ1va1ent in age to the top of the lowe: Codroy ‘
’ Group (von Bitter and-. let—ceberl, 1982), and the Crabbes/Jeffreys '
VLLmeetone samples are ¢onsidered to be equwalent on age ttie .
' -bottom of the uppet Codroy Groupa(von Bitter and let~ eri, '19.l;2).
'rhese samples are also correlated with the'top of the Jeffreys L ) )
Vlllage member of the Robmsons Road l-‘omauon (Knxght, 1983)

_(Text;.—tig. 1. 6)

"L."




Text-fig. 2.7 A
Crabbes Limestone Jeffreys Limestone

ewt-fig. 2.7 B SE» E€rab: 1 SC. Crab. 3
SC. Crab. 2 SC. Crab. 4
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Text-fig. 2.7 C

SC. Jeff. 1
SC. Jeff. 2

SC. Jeff. 3

Text-fig. 2.7

A

View of Stinking Cove section showing repetition
of Crabbes/Jeffreys Limestone unit.
View of Crabbes Limestone showing sample positions.

View of Jeffreys Limestone showing sample positions.
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SC. Nodo. 2 SC. Nodo. 5
SC. Nodo. 3 ge. Nodo.qG
SC. Nodo. 4 SC. Nodo. 7

Pext-fig. 2.8 : View of Nodosinella Band,

showing sample positions.
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SC. Nodo. 8
SC. Nodo 9
SC. Nodo.

Stinking Cove,
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. 6st:acode fauna: A. Nodosineffa Band.

: . ﬁCopeiandelLa" sp

- Acratia acuta
Acutiangulata ,aequa&l&
“Neokloedenelta" uwoiata
Polycope n. sp. A,

Chamishaella subonbiculata

' B. Crabbes/JefEreys Limestone.

1]

Gonxanelta sp.
Acratia acuta

kloedenellacean éen. et sp. indet..1l

T

Chamishaella subonbicubata

3. Crabbes River Mouth.

Locality: A 190m thick section 'from the Crabbes/Jeffreys Limestone

to the Nodoginella Band is éxposed on the northeast side of Crabbes .
hive:‘mouth. The beach is at the end‘of an unpaved path, the
turnoff to which is sxtuated at a rxght-anqled bend 1.2km south of

the Jeffreys Junctxon on Route 63:

.

The Nodo¢&ne££a Band (Text- Exg 2. 9) and C:abbes/

Jeffreys Lxmestone (Text fig., 2.9) were sampled, and these units .are
-

equxvalent to units- (d) and (h) and (£) respectxvely, of sectxon F

*

(Béll, 1948). For localxtxes of samplxng 51tes see Text- flg 2.1.

Samples: CR. .Nodo. 1 CR. Jeff. 1

. CR. Nodo. 2 Cr. Jgff. 2

CR. 3 3+ .

CR. 4 * denotes bstracodes present 'in samples.
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Text-fig. 2.9 A

CR. Jeff. 1 CR. Jeff. 2

Text-fig. 2.9

A

View of Jeffreys Limestone exposed at Crabbes River
mouth, showing sample positicns.

View of the ripple surface at the top of the Nodosinella
Band exposed at Crabbes River mouth.

View of the Nodosinella Band showing sample positions.
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Text-fig. 2.9 C

CR. Nodo. 4 CR. Nodo. 2
CR. Nodo 3 CR. Nodo. 1
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)

Lithology: For detailed lithology of sample horizons and the

thickness of the units see Text-fig. 2.1.
Ostracode fauna: Acratia acuta
- Acutiangulata aequalis
"Neokloedenetta" variotata
Gelsina sp.”
Chamishaella suborbiculata
Chamishaells n. sp. A.’

)

4. Ship Cove.
Localitxg The 35m thick Cormorant Limestone is exposed as a

L]

' prominent black outcrop on the ‘limb of a fold:at the northeastern
end of Ship'cgve, 14km southwest of the mouth of Shoal Brook. Access
to the.btéok is found ;bout 500m upstream ofvthe mouth, where an
unpaved road crosses the brook. The ctossing'is located about 2kkm '
southwest of Highlandé, just before the end of the road. {Text~fig. 2.1).

.

Saméie: Cor. 1 - barren.
Lithology: The sample was taken from a black bracbioppd rich
limestone. Due to the iack of carbonate mu&, thg‘liméstone has a
high inter—énd intra-particle porosity. R : | .
. Stratigraphy: The Cormoraﬁt Limestone is considereq\to be near the
. top of the Codroy Road Formation accoerding to the séheme established
by Knight (1983) agd roughly equivalent in age to the Black ?oint
Liﬁestone: -Von Bitter and Plint—Geber: (1982), however, consider L
thatvphe unit is equivalent in .age to the lower part of the lower
Codroy Group (Text-fig. 1.6). This discreﬁency cannot be resolved

t

by the conclusions of the present study.

\
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' 2.2.3 Codroy Coastline

-
-

The sampling sites are summarised in Text-fig. 2.1.

\

1. Capelin Cove.

Localitz: Capelin Cove is situated at the end of an unpaved'trqck

ab'out' 2km from Millville, the access to 'which ;s on the left side

.

‘Of the road 200m after the Millville junction. The cliff section is

t(; the southwest of the path and corresponds to“fectlor\ B of Bell
(1948) . Sampling horizons follow Bell's bed numbers, however, the
section is vety difficult to follo‘v. n‘king it posszble to
m.sident:.fy honzons accordi.hg to Bell's schenme. ‘n order to reduce
this poaslbility to a minimum, easily identifiable horizons were
established througi\out the sequence, prior to detailed aéplication
of Bell's bed numbers to the whole section. The sequem:e is about

220m thick and was “not remeasured in detail for this study since

only isolated units within the sequence uete _sampled. .

Samples and Litholggzt»[_)etails of sample horizons and lithologies

3

are given in Table 2.1. ‘

" Stratigraphy: The Capelin cOve sectlon is considered by wvon Bitter

and Plint-Geberl (1982) to be equivalent 1n age to the upper Codroy
Group and is part~of the Woody Cape Formation of nght(1983)
(Text-~ f:.g l.6). Kn1ght: (1903) i.ndz.cates that the strata equxvalent

to section B of Bell (1948) are xnverted and. this is substantiated by

-the present author on.the basis of field obsetvations:*therefore
‘ ww

bed 43b (Bell, 1948) is the oldest and bed 12b (Bell, 1948) is

“the youngest horizon sampled.
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_Table 2.1 Samples and Lithology of Capelin Cove. ‘ . -
. L3 . . - N -
Ostracode Bell's Bed Sampllin . Lithology i
sample number horikon
* number ) thickness
CC. 1 12b top .. 1m \ Light grey, _calcareous shale with about 5% mica. -
cC. 2 © 23b middle ‘_35001m'n \\\ As above. )
cC. 3 - 25b lower - 250mm ‘ Dark grey, c;.lcareous shale with about 5% mica
’ N middle : and plant fragments. :
cc. ¢ 29b middle 250mm 'Dark greyy calcareous shale, with mica, plant
N ' fragments, very rare brachiopods and rare subrounded
g . ) granitic material.
‘ o« - - : ~ -+ )
‘ “.CC. 5 Jéb top 400mm Dark grey, caleareous shale with at least 10% mica..
L] - . H ’ , - ) «
! ’ CC. 6* " 3% l.5 *  Nodular dark grey calcareous shale with less than S%
L _ . , _ - mica associated with bivalves and brachiopods.
! . N . v ) N
. - CC. 7% 40b im R Dark grey, calcareous shale with 5% mica.
cC. 8*. °* 42b whole small amounts ' » Dark grey, calcareous shale with gastropods,
. unit taken over Bm brachiopods, bivalves and 5% mica.
- ) : R -
. cc. 9* ’ 43b top . s00m Pale grey, calcareous shale with about 5% mica and thin
. ) . ’ - sandy partings. Contains rare conchostracans and -
. broken brachiopods, gastropods and rare crinoid ossicles.
* Denotes ostracodes present in samples.
g .
|
i +
{ - —
]

|
[




e Ao, - g v,

" given in Table 2.2.

Crustacean fauna: Acutiangulata aequalis
| Basslenella firma
"Neokloedenelda" variolata
Gelsdina sp.
bairdiocypridid gen. et sp. i.ndet::. 2
 Chamishaella subonbicutata

Tealliocaris sp. atf. T, Loudonensis

2. Woody “Cove.

Locality: The Woody Cove section is situated at the end of an .un-named
brook at Woodville, 3.7km northwest of the Millville junction. The
broqk empties into 'Woody Cove at about the middle of the "Gypsiferous

zones" Of Bell (1948, section D). Continﬁing southeast from this

. point, the sampling section begins after the last major unit of

. 9Ypsum which Bell (1948) stated to be at least 20ft thick and formed

of laminated dark and light grey bands associated with brecciated

" shales and siltstones. This unit is quite distinctive in that it is

the last prominent feature of the cliff line prior to the beginning'
of the sampled section.

The sampled section, (Text-fig. 2. 10), which is about

480m thick, begms with bed 38 of Bell (1948, section D),- however,

" the’ presence of talus makes it very difficult to establlsh the

exact wsltmn of this unit. Thirteen samples were collected from
isolated horizons within this sequence above limestone units, or

where fossxl fragments were found.

Samples and thhology: Details of sample horizons and lithology are




Text-fig. 2.10

A: View of lower part of Woody Cove sectjon.

B: View of upper part of woody vae section shouinq position

of sample Wo. 10.




Text-fig. 2.10 A

Text-fig. 2.10 B Wo. 10

7
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Table 2.2 Samples and Lithology of Woody Cove.

Ostracode Bell's Bed Sampling . : :
"sample " number horizon i S o s SN
number . thickness, i . . < o : - F
' -~ - . R IR L
Wo. 1 36 C1lm Grey gypsiferous shale with less than 5% mica.— . ___
) © Horizon underlies the last gypsum unit, .

e

2% ) "' Very dark grey- calcareous shale with 5% mica.
: .occasional quartz grains. and less than 5% gypsum,
and a conchoatrachan. .

54 top and ' : Pale grey calcareous shale with about 108 .mica’ and -
55 bottom : - rare quarta grains. Interbedded with thin grey
) shaley limestone bands.

56 top ’ FPale grey calcareous ahale with 108 mica, rare quartz’
grains, also has very rare white gypsum needles.,
Overl}es limestone band with brachiopods.

69 middle 7 Medium grey calcareous shale with-St mica,.gastropoq_
‘ fragments and about 10% gypsum in the form of thick.
white needles. Overlies a grey shaley limestone band

Grey/black calcareous silty shale with 5% mica or
less, occasional lithic fragments. 'Bed 109 is a

' very poorly defined unit., Sample taken in fivst
bed not showing sedimentary structures.. -

~
2

109 top ) Pale grey calcareous shale, with occasional lithic’
fraqments and rounded quartz gra1ns, very llttle mica.

121 middle ' Pale grey calcareous shale with 10‘ mica.




Table 2.2 continued

Ostracode

sample

number

Wo. 9+

Wo., 10*

Wo. 12¢

v

Wo. 13*

Bell's Bed
number

125 top

126 bottom

143 bottom
143 top
145

155

Sampling

horizon

thickness

1.5m

S00mm

Lm

* ‘Denotes ostracodes present in samples.

Lithology

Dark grey calcareous shale with hbouﬁ 5% mica,
also contains bivalves ‘and gastropods.

Pale grey calcareous shale with S% mica!u Overlies an

algal limestone (Bed 142) (Text-fig. 2.11).

Pale grey calcareous shale with mica and rare gypsum -
crystals. c

Dark grey calcareous shale with less than 5% mica, rare
gypsum crystals, gastropods and conchostracans.

Pale to medium grey and brown uiltf shale, shightly
calcareous, with conchostracan fragments.

! Sample lithologies also contain notes about field relations whezé apbropriate.

Iy
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Text-fig. 2.11 A Wo. 10 Text-fig. 2.11 B

Text-fig., 2.11 A : Position of sample Wo. 10, overlying algal unit.

B : Close-up of low domal algal stromatolites.



. Stratigughx The Hoody Cove section is considered by von Blttez and
Plint-cebezl (1952) to- be equivalent in age to the upper Codzoy Group
and part of the Woody Cape Formation dt Knxght (1983). Knight" (1983)
llapped the section in wWoody Cove as dxpping to the south, and Bell

4(19431

measured the strata as a descendlng section. It is agreed by

s;er'lon'al field obgervations ghat_thé section is the correct way up.

"COp'eLandM" Qp.
- Baindia sp. L. P . ‘
" Auutcangulaia aequa«u.é
Geisina sp. .
c'hamahagaca subonbicutata
Cham{shaella n. ap. A.
Shemonaella ‘4. cotob«ud,égaleua

-

Ostracode fauna:

_ 3. Black_Point.

- Loca.;.itxz_alack Point is.a very distinctive needle-shaped feature of

At oa

the coastline. Access to the Black Point Limestone is given by a

path vhich runs along the top of the .cliffs, at the northern end of

Woody cove ('rext f.ﬂxg. 2 1). Two spot samples were taken on the

northezn sxde ot‘ the point, hovever only part of the Black Point

Limestone is accessible at low txde. ' o

Fs

Sample: Bk. 1

Bk, 2 ‘ "

Litho ggx Very fine grained, black doloaitic lineutone with very

“ +

>

few fogsil tug-ent:.
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Stratigraphy: ThebBlack'Point is thought to represent strata
equivalent in age to the‘upper”part of the lower Codroy. Group
{von thter and Plxnt—Geberl, 1982) and the upper Codroy Road
Pormation (Knight, 1983). Knight congiders the unit to be routhy )
equivalent in age to the Cormorant Llnestpne.
Ostracode fauna: amphissitia gen. et sp. nov.v
' Acratia acuta
"NeokLoedenella" variolata
Chamishaella suborbicutata

2.3 Nova Scotia.

. The Nova Scotia samples are from Antigonish and Hants
Counties and occur in strata the are equivalent to Windsor A, and B

and E respectively, according to the faunal subzones established by

Bell (1929).

2.3.1 Antigonish County. -

‘1. __Calpo Quarry.

Locality: Calpo Quarry is located about 6.4km Aorth along a secondary
{

: <3
road, which is 8km soutbeaet of Antxgonish on highway 104 (Text- flg.~ T

2.1). The quarcy, Ltself 15 situated about 1km alonq the quarry access )

*

road. At the northwestern end of the quarry are two embayments
excavated into the lxmestone uall The north end of the most eaé&erly

‘ of these embayments is the wall £rom uhxch the sample was taken. -At
- .' 4

the tile of collection a conglcneratlc unit ln the limestone was

exposed and the sauple was collcctena 1lnediate1y above the

conqlonerate/llmestone contact (Text-tig. 2 12). \
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NS. 4

Text-fig. 2.12 : View of sample locality in Calpo Quarry

overlying conglomeratic unit.
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Sample: NS. ‘- . _ S
. Litholgz Ma551ve, very fossxliferous. buff colouned, micritxc

limestOne contatnxng brachiapods, gasttopods, bivalves, bryozoans

and conularids. - K ) P

Associated Lithology: The 11:5|es£one at Calpo' Quarry overlies a

tjzanodioritic 1nttusion. bloeks of whiclk may be isolated Qr fom
conglomeratic unzts vithin the ‘hmestone. "
Stgatigraghx Geldsetzer et al.’ (1980) suggest that the limestone is

equwalent in age to the basal wmdaor A limestones that are developed

*

elsewhe:e in Nova 5cot1a.

.

Ostracode fauna: Amphissites sp. aff.- A. centronotus
a Bairdia sp. L.

Acvutia acuta

Acu&langw aequalis
"Neokloedenella" variotata

ba'i.:'fdiocypri,_did -gen. et sp. indet. 2
Polycope n. sp. A.

Chamishaella suborbiculata
Shuhae,ua moreyL

2.2.3 Hants County.

1. Herbert River. .

¥

Locality: About 24km no:t‘heast of windsOK on Route 14, past the
village ofﬂrboklyn is a turnoff to_ Scotch Villagé. About l.4km

nor thwest along that road, just after the Herbert R'iver crossing is

a ca;ipsite._ The sécsion is develt.aped in the roadcut immediately after

the campsite..

v R, 3y e




Csmienss o
Lithology: Massive, dark, buff colouréd bioclastic limestone, contains -
brachiopods, gasttopéds; bivalves, btyoioans, qorals, crinoids,

v foraminiferids and tentaculitids. ‘ §

© Stratigraphy: Geldsetzer et al. (1980) aséi“gn the section informally
to "Upper Windsor Formation". Personal communication with the field

, ' e ‘ .ttié leaders suggested that samplevus. 3 was collécted dn the N

A Kenpetcook limestone®unit, which is equivalent in age to thg wlﬁdsor '

E subzone (Hoére, 1967; pers. comm.). o ' ‘ T

Ostracode fauna: Gortanelfla SP., E .

' - Kinkbya n..' sp. A.

Baindia sp. L.

Bairdia brevis

Bairdiacypris quartziana

Acratia acuta , '
: - Acutiangulata aequalis
Monoc;)w,uria youngiana

a

Béyachiomu cornuta
bairdiocypfidid.gen. et.sp. indet. 2
Poycope n. sp. A,

Chamishaells suborbicutata -

i 2. Wentworth Quarry.
} ; T '

Locality: About 6km southeast of Windsor along Route 14 is a turnoff

to Wentworth Creek, about lkm north along thip road is the Wentworth

Gypsum Quarry. Exact locations cannot be given for the samples since

v they were taken at sites in a working quarry. The sampling horizons
. N » ’
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are situated to the east side of . the haulage road.

'Samgles: N5. S

NS. 6

o

- Lithology: Dark brown/grey mictitic'lineatone, with ostracodes and

the ?bryozoan Pafeocrnisidia. Ostracode carapaces are often infilled

with gypsunm.

Associated Lithologies: The samples NS. 5 and Ns. 6 are ovetlaih_by.'

.siltstoné‘horizons and thick gypsum units. The gypsum unit overlying

NS. 5 is much thicker-than that which overlies NS. 6; and sample NS. 5

[

is also overlain by a siltstoné horizon.

Stratigzagﬁz:JGeldse;zer et al. (1980) indicate that the Phillipse

s v 2
(NS. 6) and Dimrock (NS. 5) limestones are part of the Windsor B

‘subzone. \

Ostracode fauna: Acratia acuta
.; \;‘Acuzianéutaxa aequalis
Beyrichiopsis Lophota
@ Peraparchites sp. aff. P, helfettae
Chamishaella Auboabiculﬁth

2.4 Summary.

Samples for crustacean study were taken from five
T .
areas in the Atlantic region of eastern Canada and were predominantly
collected from shale and limestone lithologies. The primary field area
was in southweetyrn Newfoundland. The samples from Nova Scotia

augment the mafn collection. Although the Nova Scotia samples are

MR < o

, geographically and sttatiqrapﬁically more isoclated than those from
Newfoundland, the faunas from these samplea are different in several

~ 80
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aspects and therefore aid in giving a more complete idea of the taxa

. 1]
’ ‘that occurred in the Maritime Basin during the early Carboniferous.

’
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CHAPTER 3.

————
METHODS AND MATERIALS .

3.1 Collecting procedure.

Collection of samples for ostracode -examination was
based upon several criteria. Samples were collected from lithologies /\
that were part of a continuous Sequence or from units that could
A -
be easily g;laced within an existing stratigraphy. In Newfoundland

the collecting localities were therefore restricted by these

parameters to the Ship Cove Limestone and its lateral correlatives,

Eﬁ\b{odcuinu;&a band, the Crabbes/Jeffreys Limestone and marine bands

in th]e Capelin Cove and h‘l'oody Cove sequences. In Nova Scotia the
samples were colle‘cted during the Geological Association of Canada
Field Trip 22 (Geldsetzer et al., 1980) wherevér there was any
probability of Ir’ecovering ostracodes, and therefore represent spot
samples.

Sampli-ng was restricted further by the need to sample
lithologies from which the ostracodes could be released.

Siliceous residues from conodont samples, provided by Peter von
Bitter of the Royal Ontario Museum, were an important addition
where massive limestones occurred in the Sequence.

Samples were collected from clean unweathered sediment;
to avoid contamination and to give good preservation. The intention
was to collect samples representing the shortest poss:ible time span,
however, .';.ample size would fhen be vd.epéndent upon the rate of
sedimentation,. no stz;ict ruling could be applied. As a guideline
samples were collected from t.he shortest convenient vertical thickness

of strata, so that time averaging and thus stratigraphic #nd




éco.logical mixing would be kept to a minimum.
A total of 74 samples were collected, 43 of which
contained ostracodes. Thé averége sample weight was about 3-4kg.
Where sampling Qas possible over a continuous vertical

Sequence, the gsampling interval was 0.5m or less.

c
* - -

3.2 Processing of material.

Each sample was macerated to about 10mm grain-size

and placed in a 2%l stainless steel boiling pot. It was then covered

ih water and 6 tabdespoons of Calgon, an inert water softener, were

1

added. The sample was boiled and then simmered, and stirred

intermittently to prevent charring. (

If the sample broke down, the process was halted,

however if no reduction of sediment was evident after 4 hours, 30%

K

Hydrogen Peroxide was added in 25ml quotients until sedi‘ment'reduction .

had been induced.

ter reduction the samples were sieved at 63, 125,

A

250, 500 and ‘800 micron intervals. These' fractions were washed
1 ..

into pyrex evaporating dishes, and, after excess water had been

decanted off, were placed in an oven to dry. Each fraction was then

~

boétled separately for ease of picking.

In the case of gome of 'the more resistant samples -

fine needles and etching techniques were usdd to release the fossils.

Ostracodes were studied using a Carl.ziess binocular .

microscope and a Cambr idge "Stereoscan”, Scan‘n'ing Electron Miéroscope,

Type 96113, Mark 2A. For the S.E.M. studies, specimens were

. ‘mounted onto metal stubs using dduble sided tape and o
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coated in gold. Ostracodes were examined at Skv accel-eratidn, since
. - .- -
at higher kvs charging became an acute problem. Individual specimens

were photOgraphed using a polaroid camera attachment on the S.E.M

- ’
-

Polaroid Type 665 Pos:.twe/Negatwe Panchromatic Black and Whl.te Land

~ PO

Film was used. The negatwe_s were washed and then lmmetseg. in 12% -

sodium sulphite clearing solution prior to drying.

Malacostracans were mounted on plastie putty so that

,orientatjion ‘could be varied; and photographed usmg a Wild Heerbrugg

M8 stereoscopxc microscope with an M400 photographlc attashment o

To give the best results, Kodak ET135 Ektachrome

ASA 160 Tungsten Film was used.

3.3 Limitations to the study. : <.

Evaluation of the ostracode faunas from the lower -
Carboniferous of - Newfoundland and Nova Scot1a has been beset by some
problems that - have llmlted the scope of the project, - .

One of the most critical factors .hae been the poor
preservation of tk;e dstracodes. In the quathdnz; samples, lead/zinc

4

mineralisation has resulsed in the rem;bilisa;ion of calcite,
consequ,entl)-r the fauna ;ecéxiered' from these localities is‘almos.t

entitely composed of steinke‘rns. Oqtracodes from the hypersalme .

[
environments are also poorly preserved and often deformed "I_‘he. .

Paucity of ostracodes in the Capelin Cove and WOody Cove sections

has not been aided by their frequent'ly crushed nature. ‘.

. The net result of the poorly preserv&vatenal is
that classxfxcation is frequently 1ncomp1ete and new species cannot

‘be .properly descrxbed. Biometric analysis of steinkerns is not

“
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recommended s}‘nce ‘the original carapace parameters q_annot be measured.

It should be/:ecognised that; although length- height: width plots

can be made to indirate instar groupmgs. the. measBrements will be.

. . ‘-
-consistently smaller than in non-steinkern material. The. preservation
B . - e - -

of the material from Nova Scotia was gene:ally,riu(:h be'tter.‘

«

A further lx.mLtatzon is caused by the nature of the

sedlmentary successxon in southwestetn Newfoundland.' Since the

. -
-

_succession is dommantlz of nony—manne origin with intercalated

.

marine units, a contxnuous sequence of faunas could mot be collected
- -

This problem was exacerbated by the sparce faunas recovered from

: -
-

many of the samples, coupled with their poor preservation. . These

facts, togetﬂer with thé lac:k of more mater:.al from Nova Scotia has

’ Prevented the 1nvestlgatxon of stratxgraphic aspects of the ostracode

faunaa. . ' . .

. ~

Despite these pProblems it has-been possible to descrlbe

- P

-

varied faunas from several types of envu'onment and to demonstrate

t.heu' d'etaxled ecology
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CHAPTER 4

. PALAEQECGOLOGY ,

-

4.1 Introduction- - -

This study shows that the 18,857 crustaceans ~c011ected

-
-

_from sampling local1t1es in the m1dd1e Carbomferous sedimeuts of.

Atlantxa Canada can be used to delineate seven main fossx.]. -~

assemblages. The palaeoenvuonmental stabxlxty and sa11n1ty were

v - v - -

major factors in controll:.ng “the, faunal content of the assemblages. -

- N - e -

All the assemblages show a marine affinity: three of b'he . T

\ el -
assemblages are deuved fzom nearly normgl manne palaeoenvir‘nments

-~ . L

(Assemblages I, II and VI); three are den.ved f:om hypersallne or

fluctuating salmlty palaeoenv1ronments (Assemblages III, IV and v) ,7

and ane is denved from a predomlnantly brackxsh palaeoenvuonmé’nt

fAssemblage vVII) . b ' ’ -

The assemblages aré‘ based upon several crlterxa

including spec1es occurrenca, 1ndlvidual spec1es abundances, other

- -
»

faunal elements present, sample lithology and associated lithologies;

' The .inferred sedimentary environment is important in the definition

of individual,assemblag'&s and in understanding ‘the intea- and

ave

(.inter-assemblage dynamics.. The maJOr dyhaml.c influences that»result

=

dn Qbse?ved f0551l assembL,age are summarised in Text-fig. 4.1. These

-

dynamics give an indication ©f the dependency of the bioclogical
= . - - - 7 i f
=factq:s upon the physical factors, slnce the type of énvironment’ w;ll

<

affect the nature o[ the community éstablxshed in it. . : 1

.

Using suth features as valve to carapace ratios, instar

=

proportions and degree of abrasion, it is possible to distinguish




- -

-

- B . L] - .
" Text-figure 4.1 Chart showing the main physical and biological

factors that contrel the nature of a fossik

assemblagé. o

-

-
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between possible Ln SLitu llfe assemblagescn:blocoenoses (Assemblages
I, 11 (puAA), I11, IV) and p0551ble derived, death assembl@geg or
thanatocoenoses (Assemblages II (pars), VI and VII). It should be

noted that so-called biocoenases do not truly represent life--

assemblage, since, even though they may be buried {n situ, the

resultant fossil assemblage consists of several generatipné of
crustaceans that havé been buried together. A true biocoenosis should
allow for an estimation Of the toZal standing crop at a given(time,
however, in none of the assemblages studied herein is that possible.‘
In summary therefore, the assehblages are thé results of
complex interactions of physical andgbiologic;l factors,‘resulting .
in @ifferent faunal, associations that may be directly related to
the sedimentary enQironment in which they are found.

The individual samples, their faunal content and

assemblage groupings are shown in Text-fig. 4.2,

4.2 Assemblage I

Assermiblage I is restricted to the buff bioclastic

limestone of sample NS. 3 collected from the Kennetcook Lxmestone.

The ostracodes. are associated with Ctanld ossicles, coral fragments,

endothyrid foramxnlfers, brachiopods, bivalves and gastropods.

-

Macrofaunal species typical of the Kennetcook Limestane are described
by Bell (1929), Sage (1954) and Moore and Ryan (1976). The

environmenq of deposition is considered to be low eneiqy. shallow

.

subtidal marine (Moore, 1967) exhibiting.a fairly normal marine

salinity, as evidenced by the crinoids, corals and foraminifers.
. . o
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Text-figure 4.2 : Sample grid showing species presénce and

abundance as well as assemblage groupingst

‘Key : number of specirens :

T

1-5

6 - 10

11.- 20

21 - 190
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ASSEMBLAGES AND
SUB-ASSE MBLAGES

|

SAMPLE

SPECIES

CRNodo, 4

SC Jeli. 2

Crodb 2-3

Crobb 2-2

"Copalandelia” sp.

Gortanseila sp.

I

. Aschming ep.?

d gen. @ sp. nov.

Amphitsites p. o(f. A centronoius

Youngialia p.

Boirdio sp. L.

Boirgia  brevis

Bairdiocypris qQualzianc

Acratia ocute

hcﬂiongula'n asquolis

acutionquiota n. sp A

Bosslarelia firma

Bosslerelia obesa

Monaceralind ontiquo

MoABCeraling youngiong

Neoklosdenaila variolala .

Geisind sp.

eilgcean gen’et 3p indet. |

Beyrichiopsis cornuta

Beyrichiopsis lophotg
h———— "

boirdioCypridid-gen el sp mdet 2

Paraparchiles s off P asiletice

Chamishaelio suborbicuiata

Chomishoslia n, sp. A

Shemonaelio scotoburdigolensiy
Mdbbtiiabidaliibilodsbon bingitri

| Shishoelta morsyi
Shivaello sp. 7
Polycops n. sp. A.

Teatiiocoris sp. afl. T lgudonensis

3




o

’

The development Of a gypsum -unit that overlies the"Kennetcooll ‘-

. 5;\\ )

‘evaporite conditions took place” after the deposition of the 1imestpne.

Limestone (Moore, 1967) ‘would indicate that establishment of

The presence of rare, small}‘poorly ﬁreserved téntpculitids in the
sampie may be evideéence éf their transportation into the area, since
Babin (1980) suggests that they were planktonic organisms.
. - . B &
. The assemblage of ostracodes is composed of 12 species
from ;l_ggner;7 and although it is nog the mosg diverse of the

assemblages, it doe$ contain more "normal marine salinity" ostracode

‘indicators than any other qssemblage deséribed in,thi; gtuay. It
also containsvseve?al'species of‘miné} abundance tha? giVe—
pPalaeoenvironmental information, The assemblage is characterised

by the presence of Kirkbya n. éb. A., Bairdiacyprds quartziana

and two species of Baindia as well as the low abgndance of ‘
Chamishaella Auéaabiculaza (Text<fig. 4.3). The ostracode associations

of this sample supply evidence of an offshore, subtidal marine

"environment.

a

The most impoftant component of the assemblage is the

'Bairdiinae, which, representea by Bainrdia ép. L., Baindia brevid and

Bairndiacyphis quantziana, constitute 42% of the total fauna. ' Based

‘upon studies of Recent Bairdia (Brady, 1880; Kornicker, 1961; 1964)

it has been possible to show that séecies of the genus are vaqgrant
benthic forms that exhibit the high;st'abundances'in shallow, subtidal
marine conditions where salinity ranges are éﬁout 39-402- and

depth ranges from 10-200m. Brady (1880) suggested that Bairdia
achieves its greatest diversity in tropical environments, and that ~

where the genus dominates an ostracode assemblage it is only

3
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‘| BAIRDIA & BAIRDIACYPRIS

CHAMSHAELLA

KIRKBYA & OTHER PALAEOCOPES

OTHER

. N
Text-figure 3.3 : Percentage Pie chart for the main components

Aséémbiage I.




-

represerited by one or two species. Similar conclusions have been

-~

made with regard to Carboniferous cccurrences of Bairdia by Ferguson

(1962, 1974), Becker et al., (1974), Brondos and Kiesler (1978),

Kaesler et al., (1977), Haack and Raesler (1980), and Kaesler (1982)

who-suégest that Baindia mostly. occues in stable offshore shelf

environments. The diversity and abundance of Bairdiinae in this
T -\_// N
“assemblage supports the§e' conclusions. «

- R

- The seco;d “main" group occurring in Assembl;age 1 are
the palaeocopes, which account for 37! of the fauna. Palaedcoées .

present include rare specunens of GonXane,u;a sps and Beyuchwpdu :
conniLta, together with very abundant specimens of K_uhbyqn. sp. A..
Palae;cbpes a;:e thought to ‘be more characteristic of hearshorelra.the:

than, af fshore envuonments, frequently being replaced by podocopid-

- 4
gehera offshore, although kukbyaceans may e common palaeocopes in
the offshore (Kaesler et al., l977° Kaesler. 1982) This observati@n

is substannated in Assemblage I by the rarity of Gan,tanu’,ﬂa SP- a
Beynichdopsis connuta and the relative abundance of’ K,ulkbga n. sp. A.,
It -is sxgmflcant thag the only pParaparchitacean
_species occutring in this assemblageé, Chamuhad,ﬁa subornbiculata,
only accounts for 5% of the total populatign. It has beerja suggested
‘ that Pana}gaaclu‘,tu and Boirdia may be ecologically separated, and
that Panaparchites, whichjj_is more .ac;aptable to unstable nearshore
‘(;onditions, is replaced in the offshore by Baird{a which is less
tolerant of environmental stress (Fer.guson, 1962, 1974). There is
also evidence that high abundances of paraparchitaceans may indicate .
) brackish ;:; hypersaline conditions (Sohn, 13%7); Robinson,—l§5.83
Dewey, 1982, in press). The low diversity and 16w abundance og
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parapa:ch-itaceans’in Assemblage I, in assdciation with other evidence
. . > presented, mitigates for a stable environment of near normal marine
salinity. "" ‘ -
Other minor elements of the fauna include rare i L 2
Monocenatina youngiana. The genus Monoceratina is often a rare
- ‘ cdmponeht of ostracode faunas (Roth, 1928; Sohn, 1977) and is
- positively correlated with fine sediments in shallow marine
énviroments (Donze, 1971; Swain and Kraft, 1975; Sokac, 1977). The
presence of ventro-lateral situated alae would suggest thai.
Monoceratina was a benthic dweller, and used the alae for stability
and support on soft substrates (Benson, 1575, 1981). - .
T e Also present in this assemblage are several specimens -
of Polycope n. sp. A.. Recent species of Polycope are recorded as

» . . ~
“being swimming or burrowing benthic ostracodes (Sars, 1928; Elofsen,

-

1941; Joy, 1974) . Kornicker and Sohn (1976) suggest that the

-

adventral spines present on morphologically similar species of -

-

Thaumatocyprididae are buoyancy requlators and they may have sezvefi

a similar function in Pofycope n. sp. A,. It is possible that

Polycope n. sp. A, may be an interstitial form, due to its similarity

to Daniglopolina orghidandi, a recent interstitial myodocopid

- .

(Danielopol, 1976: Kornicker and Sohn, 1976). -

-

; Less significant members of the assemblage include
Acratia acufa which is a wide ranaging spec‘ies of littie ecological
significance, except tﬁat species of Acratfda are frequently
associated with other marine markers (e.g. Kellett, 1935; Cooper,

) 1946: Sanchez de Posada and Bless, 1971; Becker et al., 1974).

‘ Bairdiocypridid gen. et sp. indet. 2 is only found in Assemblages
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I and 1T, and shows a positive correlation.with the presence of

Bairdia which supports the affinities of Bairdiacypris described

.

by Becker et al. (1974). The rare occurrence of Acutiangulata aequalis

seems to be anemalous since Robinson (1978) states that it may be
indicative of brackish water environments, and its almost total

absence from other truly marine agsemblages in this study would tend

s
-

to underline the anomaly.

When examined as a whole the assemblage shows a very

-

high carapace'to valve ratio, which, ‘combined with the presenée of instar
series in the more abundant forms, e.g. Bairdia sp. L. (Text-fig. 6.9a)

and Kitkbya n. sp. A. (Text-fig. 6.4), suggests that post-mortem trans-
port was not important. The assemblage does not show a very high species

diversity, however the presence of corals, crinoids and foraminiferids
Ve )

would suggest that salinity is not a controlling ecological factor.

It is more likely that t¢here were fewer niches available for colonisation

-

in this assemblage than in the biohermal Assemblage II.

4.3. Assemblage II

4.3.1 Aguathuna and Calpo lithologies assemblage

Ostracodes that define Assemblage II are found at Cavlpo

and Aguathuna Quarries in buff, bioclastic limestones (samp-fes NS. 3,

GC.1l, Ag. Qu.l, Rg. 2, Ag. 4 and Ag. 5). They also occur in the

dark grey shales at Aguathuna and Mistaken Cove (samples Ag. 1,
Ag. 3, Ag. 6 and Mi. 1) and in the calcareous sandstones at Aguathuna
Brook (sampfes Ag. Bk.l and Ag. Bk. 2)T These three lithologies

broadly represent lateral facles variations. !

In the bioclastﬂ: limestones the ostracodes are

96




-

associated with bryozoans, algae, conularids, brachiopods, bivalves,
gastropods and conodonts; however corals, crinoids and feraminifers
are notably absent. The dark grey éhales only contain ostracode-s-and
rare b;achiopods. ‘The calcareouns sandstones contain ostracodes and
pl.;mt debris. Macrofaunal elements typicai of time equivalent strata
to Aésemblage_ II are described by Bell, (1929), Sa;je (1954), Moore
and Ryan (.1976) and Dix (1981). sSamples that constitute Assemblage II
are correl.-ated wirjh the time' equivalent Ship Cove and Gays River
Formations of Newfoundland and Nova Scotia respectively (Giles e;: al.,
1979; Geldsetzer et al., 1980; Dix,. 1981).

The bioclastic limestones of Assemblage II were deposited
in a shallow, subtidal, marine environment that pe.rmitted the
development of biohermal structures (Giles et al., 1979; pix, 1981)% *
In Newfoundland the bioherms grew in a nearshore -drowned karstified
terrain of ;alleys and collapsed caves (Dix, 1981); which agrees with
the subtidal conditions implied for the nocthern part of the St.
George's Bay sub-basin during the deposition of the Ship Cove

ES

Forpation (Knight, 1983). In Nova Scotia, the bioherms grew upon

~

drowned topographic highs (Celdsetzer, 1977, 1978; Kirkham, 1978;
Giles et al., 1979; Giles, 1981); the Calpo Quarry Limestone being
developed upon a granodioritic pluton (S.aqe, 1954; Geldsetze:g et d
al., 1980). Biohermal overgrow'th of -):a.rstif-ied, dr_ow.ned \topographiq

highs has also been reported from the Dinantian of Belgium (Bless

-~

et al., 1980).

During’the limestone deposition, stagnation of the sea

resulted in-an ifcrease in salinity eventually leading to the onset
N - .

of evaporitic conditions. Faunal evidenge for an increased salinity
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during the limestone deposition is provided b.y the restriction of

foraminiferal diversity and a total absence of corals and crinoids

-

in the sa,mpl‘ed :nits. * This 1is also fuppcfted L;y the dominance of
‘TCauuAgna,thu.o w-(,p:d.saaemi:o in the c;Dnodont assemblage of. the
Ag;.xathuna, limestone (von Bittes and PLint-Geberl, 1982); s'ince this
form is t.hought to indicate i:olerance for raised or fluctuating ’
salinities (von Bitter, 1976). Cavusgnathus is generally

considered to be i;dicati\fe of a nearshore, shallow subtidal
environment (Austin, 1976; Higgins and Varker, 1982). "‘
Sedirﬁentological evidence for raised salinities during .the deposition
of the Ship Cove Formation inclu:ie the presence of moldic porosity
after gypsum (Knight, 1983) in the sampled tidal flat sequence of

the Ship‘Cove Limestone in Fisc)';ells Brook, and the development of
dypsum in the overlying Codroy Road Formation (Knight, 1983). It is
possible that, during the development of ‘the bicherms, sea llevel
fluctuations resulted in.periodic e)fposure of the topographic highs
in Nova Scotia, which subsequently led to the deposition of

RS
conglomeratit units (Text-fig. 2.13). 1In Newfoundland these events

might be correlated wi‘th' the depqi‘it;_ion of grey shales (Text-fig.
2.2, 2.4) which represent the rapid influx of large amounts of .
B -
terrigenous mu;j (Di‘x, 1981) and the possible temporary development
of inho's,pitable conditions due to an incfease in turbidity. These
\horizon; n;ay represent minor cvents with respect to erustacy and
the Gondwanaland glaciation (Crowell, 1978), althqtﬁgh it is beyond
t[me' scope of this study' to examine this possibility. . |

Thie calcareous sandstones with ostracodes and plant

fragments collected from Agquathuna Brook probably represent brackish
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water nearshore conditions adjacent to the biohermal environments.

The three main ljithotypes of Assemblage 11 outlined

above“support different ostracode faunas, which can be used to
delineate sub-assemblages. The differences are interpreted as
in}ra-assembla'ge environment;.'aL changes that relate pzwimarily to
substrate. and depth variations. Inevit;bly they also reflect

changés in environmental stability, resource supply and possibly

salinity.

o

The four sub-assemblages are:

IIA, the bioclastic limestone sub-assemblage at Calpo

-

IIB, the bioclastic limestone sub-assemblage at Aguathuna
IIC, the grey shales sub-assemblage
and IID,V the cal‘c.:areous_sandstoneb éub—assemblage,

both erosited in° the Aguathuna area.h.'The relative percentages of 7
;.he main ostracode components of these sub-assemblages are shbwn in
Text-fig. 4.4,

* Assemblage II is composed of 24 species representing
21 genera, and thus‘ the most diverse assemblage with respect to
numbers of species present;: although the species to ge:r:us ratio is
low,

The total assemblage is characterised b} rt}re presence of
[

kirkbyacean palaeocopes, low abundances of Bairdia and high diversity

and abundance of paraparchitaceans. The most import.ant‘com‘ponent of

.

Assemblage II is the Paraparchitacea which is represented by

7&/mpmchau sp. aff. P, ke,ue,aae, Chamshaella suborbicutata, N

ehamuhae,ua n. sp. -A, Shemonaella scotobundigalensis, Shiskaella

moneyl and Shivaefla sp., which as a group, can comprise about 80%
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Text-figure 4.4 : Percentage pie -chart for the main components of
2

Sub-assemblages IIA, IIB, IIC and IID.
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© o
- Of the total ostracode fadna. Chamishaefla dubonbiculata often

dominates the’assémbiage by contributing up to ten tiﬁgs more indi-

viduals to the Population than any other single ostracode species;

Shishaetla moaeyL is the second most abundant ostracode in the

assemblage. Other species of Paraparchitacea are much less common.

“Only one species of Ba&ad&a occurs within this -

’assemblage and never accounts for more than 11% of the indivxduals
pPresent in-any sub~assemblage. Compar1sons of,the growth charts . .for
Bairdia sp.- L. from Asse@blage I (Text-fig. §f2a) and from Assemblage
IIB (Text-fig. 6.9b)'ind1€ate that although tne inséars from both

o~

assemblages fall into discrete clusters, the specimens in Assemﬁ;age

- II are lower and narrower than those in Assemblage 1I. Cad?t'and
mxégsler (1973) showed that intraspecifically, Recent species of
Baindia are more variable in carapace morphglogy over a range of -
environments,than 6€ier genera, and they suggested that populations
of Bairdia represent highly v;ziable gene pqols. It is 'aleo thought
that Palaeozoic species of Baindia show’n strong correlation with stable
ogfshore subtidal environments<(Ferguson, 1962;rBecker et al., 1974;
Kaesler, 1982).v Therefore the ptesence of con51stently smaller
individuals and the apparent variation in outline (Pl‘ 6, fxgs. 1,5,7)
of Bairdia sp. L, in Assemblage I1 would tend to support the conclusions
of Cadot and Kaesler (1973), wnile the Iow abundance and absence of
other Bairdia species nouldnalso sugéesn that Assemblage II represents
- the ecologicalrlimi: of Bairdia bccuunnce,gspecially when the
"inverse relanionship with paraparchitacenns is‘considered (Ferguson,
1962, 1974). The presence of 11% Bairdia in the bioclastic limestones
of Calpo Quarry that form Sub-assemblagé IIA indicatés that this
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sub-assemblage may have been in a slightly more 6ffshore position
than IIB, or 1IC, in which Baindia comprises only about 1% of the
ostracode fauna. Thd§ sﬁbstantiates tﬁe view that Gays River
Formation lithologies in. Nova Scotia developed on offshore subt1dal
topographic highs, (Geldsetzez, 1977 ;11es et al., 1979) - The
distribution of kirkbyacean palagocopes inhAssemblagE 11 unde;lines”
this conclusiqn. Kaesler (1982)'sgggeat§ thatmki:kbyaceans are the
only nbundant palaeocopes in of fshore envi:oﬁments. The. kirkbyacean
AmpIuA.du‘,u sp. aff. A. centronotus constitutes 3% of Sub-assemblage

—iIA, whereas amph1551t1d gen. et sp. nov. and Vaung&ella SP-

constitute less of the total ostracode faunas of Sub-assemblages IIB

and IIC. This would suggest that Sub-assemblage IIA was further '

offshore thn IIB and 1IC, however it vas not as far offshore as
Assemblage 1I. Kirkbyacean é;laeocopes are totally absen; from
Sub~agsemblage IID.

The absence of other palaeocopes from Assemblagé I1 may
be a functiqn of the abnormality of the environment and their
inability to compete with more adaptable forms for niche space.

) The benthic marine myodocopid, Pozchpe n. sp. A,
is more abundant in Sub-assemblage 1IB than in Sub—assemblage IIA,
and much more abundant than in Assemblage I. This implies that the
species was §udted to nearshore environments. If the species had
én interstitial habitat, the sheltered bicherms developed in the
Arowned karstified environment of Sub-assemblage IIB could support
a greater population of PoLycope n. sp. A. than the more exposed
bioherms of Sub-assemblage 1IA, or the more offshore envifonment of .
Assemblage I, as suggested for some recent species of Polycopacea
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and Thaumatocypridacea (Daniélopol, 1976, 1960).

Other members of the assemblage thaf indicate a marine
affinity tend to be restricted to SQb—asseﬁbiages IIA and IIB.
Occurrences of bairdiocypridid gen. et gp. indet. 2 generally shows
a positive corr?lation with §a£adiavas suggested for Baindiocypridis
and Bairdia by Becker et al., (1974)‘ however, its absence foom
some samples containing Baiadiq might indicate that it was a more
ecologically restricted species. Heald{a sp.? and Basslenrella spp.
are also indicators of shallow marine conditions (Brondos, 1974;
Brondos and Kaesler, 1976; Sanchez de Ppsada, 1977; Haack and Kaesler,
1980). Monoceratina antiqua is considered to be a benthic shallow

- subtidal speclies in’ the same manner as M, young<iana in Assemblage I.
The low abundances of "Neokfoedenetffa" Laﬂiolaza in Assemblage II

may indicate that it was better suited t6 the more extreme conditions

represented by Assemblages- III and IV.

The peraca;ig Bellocaris newfoundfandensis is often
found in clusters throughout the bioclastic limestones of the
Aguathuna area (Fong, 197?; Dix, 1981; Dewey and Fahraeus, 1982),
which led Dewey and Fahraeus (1982) to suggest that nutrlent supply
in the bioclastic limestones was hth and that the scavanging
peracarids tended to collect around a food source.

On examination of growth curves for several species
from Sub-assemSlage IIB e.qg. A;natia acuta (Text-fig. 6.10a},
Bairdia sp. L., (Text-fig. 6.9b), Bassenefla spp.. (Text-figs. 6.6.

6.13, 6.14) as well as the paraparchitaceans (Text~-figs. 6.24, 6.25,
6.27, 6.28) it is clear that within the bioclastic limestones post-

mortem transport was not a critical factor. Growth curves for most
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species form discrete instar cinsters, but this is less so with
regard to Acaatia'acuzu and éhe Paraparchitaceans, which supports the
conclusions of Ferguson(1974, 1976) who noted almost continuous
gtowth Patterns in Paraparchites fromhthe Abden limestone of Scotland;
and also suggests that time averaging of the samples is not important
(see section 4.10.3);

Sub—assemblage‘IIC, which is chéracteristic of the

grey shale horizons interbedded with Sub-assemblage I1IB lithologies,

subports a much reduced fauna that shows a high valve to carapace

» N v -

ratio and restriction of size groupings. This indicates that
post-mortem tramsport was an important factor of this sub-assemblage
and is in accord with the suggestion that valve-carapace ratios are

not reliable unless they compare identical species in an environment

(Kilenyi, 1969, 1971). The unit represents a rapid influx of

terrigenous mud, probably associated with the temporary development

of very turbid conditions. This would have been caéaétrophic for
- the large numbers of filter feeders in Sub-assemblage IIB.
Sub-assemblage IID is the most restricted assemblage
and is composed almost exclusively of Chamishaella suborbdiculata and
Shishaefla moreyi with 8% of other species. It is interesting to
note the presence of Aéﬂatia acutla in each of the sub-assemblages
which indicates a very wide ecological tolerance for this species.
The peracarid Tealliocanis sp. aff. T, Loudonensis also occurs in
this environment. Since this form is also associated with the
hypersaline portions of Assemblage IIT it is possible that Teal&iacamiA
hns a wide salinity tolerance. It is suggested that the calcareous
sandstones and plant debris are indicators of a‘marglnal brackish
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environment. Teallioéahib sp. aff. T.‘LoudonanAib only occurs
ra}ely iﬁ association with Belfocaris newfoundlandensis in Sub- . '
asgemblage IIB. B, newﬂodhdzanden4i4 is éonsidered to represent

. I a gpecies that islxestricted to relatively stéble nearshore

environments, and Tea££4ﬂcaA44 sp- aff. T, loudonensis is a more

euryhaline opportunlstxc species but unable to compete with

B. newgoundlanden44¢ in the more stable environments. Therefore,

it would ‘appear that the migration barrier against

B. newgoundfandensis between Assemblages II and III is a one-way

salinity barrier, and fox Tealliocanis sp. aff. T. LoudonenALA

represents a competition barrier.

4,3.2 Black Point Limestone subset
Ostracode; of the Black Point Limestone are rare and
consist of only 4 species from 4 genera, which are ali found in
Assemblage II.
The Black Point Limestone, which is correlatga with
. the top of the Codroy Ro;d Formation (Knight, 1983) (Text-fig. 2.1)
is a black, massive, poorly fossiliferous dolomitic limestone.
The associated fauna includes rare bivélves, gastropods and some
brachiopodsl The .presence of the conodont CauuAQnazhuA is indicative
of shallow marine conditions (von Bitter, 1976: von Bitter and
Plint-Geberl, 1982). The environmentyof deposition is considered to /
have been a nearshore, hypersaline environment (Knight, 1985)
;upporting an ilmpoverished fauna.

The ostracodes present include Chamishaelfa

Auboabiculata, amphissiti] gen. et sp. nov., Acratia acuta and
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"Neokfoedenetla" umo&ua. The presence of (. bubonbA.Eul;wta and

A acuta is not surprlsing since they are 1nterpreted to be euryhaline -

species. Amphissitid gen. et sp. nov. may indicate a subtidal

*marine influence, but the rare occurence cannot be used with

confidenqef "N, "uaﬂ4o£axa is thought to be more adapted to slightly
hypersaline or brackish, env;ronments whxch.;ould explain its occurrence :
in such a restr1cted association.

’ Since»all the species Present in the assemblage also
occu} in Sub-assemblage IIB it is concluded that the association
represents a’ subset of Assemblage 1I1. _ It is, however, possible that
further work mlght reveal that the Black Point leestone ostracodes

form a dxscrete assemblage as is lndlcated ﬁy the restriction of the

.

‘other -faunal elements and the lithology.
T :In conclusion, ostracodes from Sub-assemblages IlA and
IIB indicate that the environment was a sllghtly hypersaline shallow
nearshore environment as evidenced by the percentage proportions

of Kirkbyacea, Baindia and pParaparchitaceans. The percentage of
kirkbyaceans and BalndLa .would suggest a deeper water environment
for Sub-assemblage I1IA than I1IB.

Sub-assemblage 1IC represents inhospitable conditions
associated with rapid influx of terrigenous mud, transport of
ostracodes, and reduction of diversity.

: Sub-assemblage 11D represents a brackish basin marginal

environment. 1In part, Assemblage II is equivalenc of Assemblage I

of Dewey (in press). @&
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4.4 Assemblage III

Assemblage III ostracodes are found at Boswarlos in .
the grey piant bearing, -pelletal, sx’lty,. sandy limestones of section
B, and the grey argillaceous limestones, with evaporitic so.lution
collapse features of secéioq C, (Text-fig. 2.1). :The associated
fossils include plarln: fragments and a restricted fauna of biv;lves
and gastropods. The Boswarles seétion is correlated with the Ship

Cove Formation (Dix, 1981: Knight, 1983).

The env1ronment of deposition is consxdeted to have
been a nearshore shallow water basin infludenced by fresh ‘water v
i.nflux in its early Stages and staqnatxon and hypersahmty in its =
later stages (Dix, 1981). |

Th_e 1ouer units<of the Boswarlos section (samples

B.l1 - B.S). are characterised by silty limeéténes with coarse sandy

pPartings.’ There is a lack of se‘dimentary sBtructures, which would
- . .

imply a quiet environment, whereas the coarse horizons suggest

periodic current activity. The presence Jf plant material would -

-

mitigate in favour of a4 nearshore environment, There are no ’

sedxmentary features 1nd1cat1ve of raised salinities. The associated .

fauna of bivalves lnclude Anthraconaia and Ca)cboru_co&z which would
indicate a, brackxsh salinity (Broadhurst, 1959; Pollard, 1969).
The ea‘rly stages of the environment could be considered
as a qu}et, n'_earshore, fluvially influenced lagoon.

The upper parts of the Bpswar los section (sam.ple B.7)

are characterised by grey silty limestones exhibiting extensive

solution collapse features. This ig evidence of hypersalinity, which -

-
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Text-figure 4.5 : Percentage pie chart for the individual

.
-

samples of Assemblage III.

Note : a. Key is the same as Text-figure 4.4
b. Each cha.rt is proportional in size to th:z
number of specimens in each sample.

¢..chart for B.1 is geduced by a factor of 0.

d. sample B.6 .is barren and was taken below B.l.

- | - . . ) )

. < )
.
7
Y =
. 1097 .
- . 15




SPECIMENS




may have been caused by isqlation of the lagoon, and arid conditions
together with the termination of the fluvial.influences.

Although the main constjituents of the assemblage remain

.

constant, the ostracodes that define Assemblage 1II can be used to

fllustrate the envizonﬁnental changes that occurmed during the =

o

. deposition of samples B.l - B.7, At its maximum development,

'oétracode Msemblage III consists of 11 speci;és from 10 genera.

- . .

The main component of the assemblage. is the Paraparchitacea -which

- -i8 represented- by Chamuhadla Aubonlcu,&vta, Chamishaella n. sp. A

Shishaetta moreyi and Shivactla sp.. Chamishaetls suborbiculata .
dominates the as%emblage and Shishaella moneyi is the only other

ostracode to occur consistently in the assemblage.
- -,

- -

. - - The inverse relationship between occurrences of

paraparchitaceans and Bairdiq is borne out be the absence of the
- BER

- -

T lattes fzom.AssenElaqe II1I.
' T - X
- - 7 ‘ Kirkbyacean palaeocope§, thought to indicate stable

-
-

- . . s B ] - ' -
* shallow marine ‘conditidns (Kaesler, 1982),"are represented by

Amphissites sp. atf. A, centronotus and Voungie,ua sp. in this
- - i
assemblage: their intermittent occurrence and relative scarcity

-.  would, however, suggest that they were at the limit of their

- -
\ -
b - .

The only other s‘b'eci\es occurring in this assemblage are
- -

= . ecolbgical ramge.

Acgtia aeuta, Acutiangulata n. sp. —A.,,\"Neokﬁozdcueua"wa/z,éa&z,ta_ _

. N X . . - Y ! T
. . . \ - . L J
and. Potycope n. sp. A. The presence of A_ acuta "is further evidence

\ -

. AN
of its wide ecological tolerance, since it is often the third most

o . -

- LT - o
abundant species in the assemblage. "Neolzloede(t&ua" vaniolata is

- -
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only found in the lower samples but is more abundant in this assembla.ge
than in Sub-assemblage IIB, suggesting the cenditions are more
ravoﬁrable for its occurrence Palycope n. sp. A, only,dccurs as a

rare component of the lowermost &nd topmost samples, indicat:inq_it:s

inability to tolerate the environmental fluctuations characteristic

| of ghis asseniblage_.
Although the major compositional elements of the
assemblaqe appear to be’ relatively constant (Text- fxg. 4.5) there
is a definite stratlgraphic change in specxes diversity and numerical

abundances from sample B. 1 to sample B.7. Text-fig. 4.5 shows that

- ~

~ the number ot"individuals per sample was diminished by a'factor of
50 between sample B.1 and B.3. There was, however, a recovery of

both diversity and abundance from sampie B.3 to B.7. Although

sample B.7 exhibits a diversity increase (Text-fig. 4.6) it-also-

exhibits, a decrease in population size.

Sample B.1 suppgrts the most diverse and abundant

fauna of the assemblage (Text-fig. 4.6). It propably represents Athe
init'ial transgression and in‘itiation of a -1ago<‘>nal facies Folonised_
by a low diversisy community of pPredominantly opportunistic species
such as the paraparchitaceans. The presente of Pozgcope n. sp, A,
‘Voung;e&a sp.., but more especialily Amphissites sp. aéf. A,
™ centronotus yéuld suggest a marine affinity, '
As the envrionment deteriorated, .possibly as a result
™ of fluvial influences including a lowering of the salinity and an
increase ‘in clastic;input’ the assemlzlage became more restricted,

]

to-the final exclusion of all species except Chamishaella

‘\ . - -
( " suborbicufata and Shishaefla moneyl in sample B.3 (Text-fig. 4.6) .
. -,
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Text-figure 4.6 : Sample chart showing fluctuation of species

Fepresentation and abundancé in Assemblage III.

v

wNote : a. Key is the same as Text-figure 4.4.

b. Stratigraphic distances between samples are

proportional. - -
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It is possible to account for the increase in diversity

and abundance in sat'nples B.4 and B.5 by a decline in fluvial

rrunoff and with subsequent increaselin salinity.

The finallincréase in diversity-‘with7aasocéated decrease
in abundance,encountered in sample B.7 may be the result of passing
through, normal mar ine salinities and entering hypersaline conditions
as the l;goon began to stagnate and fluvial influences terminated.
'ﬁ\e peracarid Tealliocarnis sp. aff. T, Loudonensis occurs in the
lower: parﬁs of the hypetsa]iine portion of the sequence. Schram

(198la) suggests that Tealliocanis is a scavenger or low-level

predator tolerant of brackish envitonménts, therefore its occurrence

in a hypersaline enwironment suggests a wider ecological adaptation.
It is probable that Des occurrvencs in this environment is due to its
inability to compete wi.th Bellocanis newdound[andeuu in AssemblaGe
IIB and its wide .ecological un‘ge.‘ Unli.ke the occurrenceof groups
of peracauds in Assemblage I1B, Tea,wwcam sp. aff. T, £oudonen.4u

occurs hore randomly 1n thls assemblage. Smce nutrients would have

M

been less plentiful in the hypersaline envxronment. the tealllocand

ymdxvxd_uals yould have been more_randoml‘y distributed in theit search
for food, as suggested by their occurrence in the shaley limestpnes of

= o d
- B

Assemblage ITT. T, . ..
There _is a high carapace to valve ratio in most samples

(8.1, B.2, 'and B.7), and entogenetic series ofiAmpiu’A;L/tgA sp. aff.

—

A. centronofus (Text-fig. 6.6k Chamishaella.suborbiculata (Text-fig. |

6.25b) and Shishaella moneyi” (Text-fig. 6.28b) woyld mitigate against
post—mortem <orting. It is probable that. in Aditu disassmi;tipn of

paraparchitacean valves, due to the simple nature of the

1s




paraparchitacean hinge, could simply have been caused by. gentle

current activity (Kilenyi, 1971 and Kentrovich and Nicolich, 1979).

The ostracode agsemblage supports the-conclusibﬁ'that

after the development of an enclosed carbonate lagoon; fluvial

influences and terrigenous input resulted in a brackizh mixed clastic

-

and carbonate environment until the fluvial runoff ceased and an arid

climate permitted the development of hypersalinity associated with

the onset of evappritic conditions.

This then, shows the adaptive potential of the

- -

pParaparchtiaceans, which are the only group to persist throughout

. . 2ea

the changes in environmental salinity.

This assembiﬁge in equivalent to Assemblage II of Dewey

(in press). -

-

4.5 Aésemblage IV

Assemblage IV is reéﬁricted to the Dimrock and Phillips

®

limestones (samples NS. 5 and NS. 6) that occur in Wentworth Quarry.

- The Dimrock Limestone overlies the Phillips Liméstone, and both

are considered to be part of the windsor fauhal zone B (Geldsetzer

et &1., 1980). The limestones are interbedded. with siltstones and

evaporites. The repetitive nature of the limestone-siltstone-

evaporitic sequence implies a series of transgressive-regressive

cycles ~(Geldsetzer et al., 1980),. of which the Dimrock and Phillips

- —

triplets are part. The evapor ites are inierpreted as being of
supraéidal sabkha origin (Geldsetzer et al., 1980). On the basis

of lithologicél and faunal evidence the limestonéé suggest a shallow,
subtidal»hypetsaline environment. The associated fauna cqensists of
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rare brachiopods and the bryozoan? Palfaeocrisi{dia.
wiThe ostracode assemblage consists of 5 species of
5 genera. The asseﬁblaqe ;; dominated by the Paraparchltacea; the
domiﬁant speciés is ﬁanapanchizea sp. aff, P. helffettae.. This is
the only assemblage not domihated by ChamLAEaeLLa 64£oabicula£u
‘since it is only the third méqﬁ abundant species in the assemblage.
The inverse relationghipubetveen Paraparchitacea 2nd

A

Bairdia is evidenced by the absence of the lattér from this assemblage,

P
thus arquing in favour of a nearshore environment. Beyri{chiopsis
4 b .

lophbta is the second mosé abiandant gspecies and together with the

' Parapafcnitacea it accounts for 96% o£>the fauna. (Text-fiqg. 4.7).
Beg&ichiopALA is ;lso an indicator 6f marginal environments (Becker
et al.,.1974). A minor elemént of the ostr;code fauna includes a few
iqgividuals of ghe aéparehtly euryh;llne speéies Acratia acuta
which is suggested to have occurred at the limits of ,its ecological

tolerance.

On the basis of low diversity and high abundances, the

assemblage is postulafed to be a low-level community. The

a

large numbers of individuals may be the result of a lack oi

competition rather than high nutriené‘supply (Levinton, 1970); -
- <
suggesting that the physical environment is the major control of

diversity.
. Beynichiopsis Lophota and Parnaparchites sp. aff-

P, kellfettae both ﬁhoy a large size range of species g;oups

(Text-figs. 6.18 and €.23) which would imply {®4{tu burial rather

than post-mortem Eranspdrt% ‘The lack of discrete instar groups,

however, may reflect continuous breeding cycles and overlapping
' ‘ 117
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Text-figure 4.7 : Percentage pie chart for the main components of
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generations of instars (see section 4.10.3), orrtime averaging of
samples. | N

In summary Assemblage IV represents a nearshore,
-hypersaline carbonate eﬂvitonment colonised by opportundstic

Ostracodes, due to its unsuitability to colonisation by other species.

4.6 Assemblage V

Assemblage V is restricted to the Nodosineffa Band
at Crabbes River Mouth and Stinking Cove, and is equivalent to.
Assemblage II1 of Dewey (in press). The Nodosinellfa Band is
equivalent in age to the top of. the lower Codroy Group (von Bitter

u

and Plint-Geberl, 1982) and the top of the Jeffreys Village Member
(Knight, 1983) (Text-fig. 1.6}. ‘ |

Sediments of the Nodosinelfa Band consist of a series
of intermittently calcareous shales and sandstones., Thg upper
sandstone units exhibit low amplitude bifurcating ripples (Text-fiqg.
2;98) and conczetion;ry horizons occur within the shales (Text-fig.
2.1). Thin gypsum beds and sampled horizons containing-from 0-10§
synsedimentary gypsum imply a fluctuating salinity from near nozmai
marine to hypersaline. | |

The shales and‘conctetions are ingicative of a quiet
energy environment, whereas the sandstones indicate higher energy
conditions. The ripple-marked surfaces of 'sandstones are
indicative of a subtidal setting "(Knight, 1983).

’ The associated fossils include the bivalves

Lithophaga pootis, Aviculopecten, gastropods and the bryozoan?

.

Palaeocrisidia as well as conodonts.
119
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The lithology and fauna together suggest a nearshore,
predominantly clastic, occasionally hypersaline, lagoonal environment.

An ostracode association of ﬁ species from 7 genera
characterises this assemblage. The dominant species is the
parap@échitacean Chamishaella suborblculata whichtﬁoqgthet with
bhamibhaélla n. sp. A, constitutes 608 of the total ostracode,
assemblage.

The second most abundant species is the kloeéenellacean
"NeokfLoedenella” vaniolata which together with rare Gelsina sp. and
the beyrichiacean "Copelandella" sp. total 218 of the collected

ostracodes of this assemblage. The main compositional elements of

this assemblage are shown in Text-fig. 4.8. It is possible that

’ i

"NeohlLoederiella" variolata is filling a similar marginal marine

ecological niche to that of Beymich£0p$2$~£0phota in Assemblage IV,

[

Ge{sina is considered to be a nectobenthic oétracgde adapted to
marginal, brackish environments (Kremp and Crebe, 1955; Pollatd,
1966, 1969) and Copelandeffa is also thought to have a similar

ecclogical tolerance (Bless and Jordan, ‘197la). Although they occur

only rarely both Geisina sp. and "Copelandella" sp. are present in

'samples containing‘synsédimentary gypsum,.which may suggest that
they were also adapted to hypersaline environments; howeve; due to
their rarity it is impﬁssible to determine if they are indigepoug or
transported.

Acratia acuta also occurs widely in this asse;blage
which‘emphdsises the broad ecological tolerance of this'speéies.»

Aéutiangulata aequalis exhibits a regular association
with marginal or brackish e&viroﬁments, (Robigson, 1978, an‘
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observation which is supported by the ‘common ocgurrence of the species

o S

in this environment. ~ .

.

* ' The lack of a full instar series in Cham{shaefla n. sp.

~ - -

A. (Text-fig. 6.26), Acutiangulata aequalis (Text-fig. 6.11), and -

/ ' "Neokloedenelta" v (Text-fig. 6.15), together with a moderate

atio especially for Acutiangulata aequalis.

/ ' valve to carapace
mitigates in favour qfspost-mortem transport (Kilenyi, 1§71).
K ‘l -
Sorting of faunas may have been erratic and associated with the high

éhe:jgy cenditions_ which occasit;nally affected the latjoon. The high .

13 .
. . v

abundances of ostracodes in some samples, and complete absence in’

» _ others, cou/].dibé a function of post-mortem ;:ransport. but othe“zi )
| explanations arq possible. X‘Ostracddes from samples in Assemblage V g
have a-rr;ean carapace 'size which is ‘larger than the mean grain size
) -of the éarﬁple ir: which they are ‘found, which suggests that ‘any -

_— o post-mortem transport did not remove all of the indigenous fauna

from a sample. Sinhce ostracodes occur in samples with a range of

- 0-10% synsedimentary gypsum, it is not thought that the variation in

abundances was directly controlled by salinity.

. The low specié€s.to genus ratio would indicate that the - °

-

-assembla'ge is a2 low~level. community composed of species that are

> - either opportunistic or adapted to marginal environments.  If the

-~

! L fauna was predominantly opporfunistic then it would to some extent

-~ “Mave been independent of nutrient supply, "and produce large numbers
= - of individuals Oe:y rapidly- which would then climax and decline
(Leyintbn, 1970). The main control upon ©stracode occurrence is

. . e
- explained in terms of the amount of terrigenous mud being brought

T R MM e e L

- . " into the environment and the consequential rise in turbidity.
: a - - . . ) -
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Episodié beach progradation into the lagoon {(Knight, 1983) represents
a reg_ress'ive' phase in the development of the lagoon and pqssib]:y,
intermittently, an almost complete isolation ‘from 1hg marine influence,
It is suggested that the ihflux of clastic materjal during the

regressive phases caused greater restriction of ostracode communities

than that enéounf.ered in Assemblage III.

g

' “ In summary it is suggested that the ostracodes of

v

Assemblage V were opportunistic or marginal marine species, li'i/ing
in a predominantly quiet clastic nearshore lagoon subject to
periodic hypersalinity. The presence of ostracodes in any given

sample of this assemblage isg related to the stress level to which “

opportunist species can survive. The limits of sumwival may be
related to the amount of terrigenous input and turbidity of the

environment, whereas the ocgcurrence of a large population may be

related to either a.marine influence and/or a decrease in terrigenous

input, : . .
- '“ ) - P ~ 5

4.7 Assemblage VI

Assemblage VI is confined to the Crabbes/Jeffreys

" Limestone exposed ‘71; Crabbes River Mouth and Stinking Cove. It

v

isvequivalent to Assemblage IV of Dewey (in press). The Crabbes/

Jeffreys Limestone is dated as being equivalent to the lowermost

part of the upper'Codroy Group (von Bi't‘ter and Plint-Geberl, 1982)

and the Jeffreys Village Member (Knight, 1983). The Crabbes/

Jeffreys Limestone overlies the Nodoanefla Band after a stratigraphic'

interval of aVbout 100m.
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The environment of deposition was marine subtidal with
P .

near normal salinity (Knight, '1983). ~However, the presence of

synsedimentary gypsum in some of the sampled shale horizons suggests
periodic h{persalinity. Stromatolitic horizons are considered to be

intertidal in origin and the sun-cracRed sedilnents at the top of the

- Cratfbes/Jeffreys Limestone are interpréted as calcretes (Knight,

1983) which are evidence of a supratidal environment (Bernoulli and

Wagner, 1971).

.

The associated fossils include bivalves, rhynchonellid

and productid brachiopods, orthocerjd nautiloids, frinoid ossicles,
. [} B '

gastropods, bryozoans and conodonts (éell, 1948; von Bit'ter and

Plint-Geber1} 1992; knight, 1983). Lithologies and fauna together
suggest a subtidal to supratidal normal marine environme'nt,“subject
'to per\iodic sabkha~-type evaporitic condl;t'ions indicative of an arid.
o; semi-arid clima‘;e‘_(.svans, 1970; Logan et al., 1974).

/5
< . . - .
- The subtf{dal to supratidal environment suggested for

the Crabbes/Jeffreys Limestone is similar to that envisaged for the

deposition af the Macumber-type lithologies of the lower Windsorian

Stage (Schenk, 1969, 1979) and the upperlv.i.séan of Ireland (West

-

et al., 1968). .- -

.

Only 4 ostracode species representing 4 generad

characterise Assemblage VI. The fact that the samples contain few '

individuals is a function of processing and occurrence. Since most

¥

ostracodes are in the limestones they are difficult to remove

successfully in large numbers, and reliance on sikiceous residués

involves considerable loss of individuals in the processing of samples.

-Shale samples interbedded with the limestones arc often associatéd
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. with synsedimentary gypsum needles, indicéting that salinity mail ’ .

-

have been too high for a large populatien to survive.
. ¢’

- ~

- . The assemblage is dominated by CMhadLa duborbicubata
.- . L

«~vhich occurs in all samples t‘hait vield ostraches. Acratia acuta is

the second most abundant form, as might be e€xpected from previous . -

occurzences described herein. Little can be said of the ecological

- - -

significdance of kloedenellacean 'gen(:)et 8p. nov. since only one

- complete’ specimen has been found. ’ -

The most significant species of the assemblage has been

-

recovered from siliceous residues of the limestone units. Gortanella ™

- 5p. is considered indicative of normal’mai‘ine salinity subtidal . .

e - .

offshore conditibns (Bless, 1973b,c). The Presence of a few

i3 -

< o individuals representing 5 instar stages (Text-fig. 6.3) indicates . -

that the ;‘s.tracodes present in the limestone sam'pl.é'sAare‘probably‘. .
. Lt indigenous. -
Th{e absenge of Baindia from this subtidal normal marine,

-

- ) ’ X . .- : 2 2 . ) - . 4
T environment is significant. A nearshore shallow subtidal environment,
. - ! - .

characterised by the presence of velate palaebcopes, but essentially

- . - .o

. lacking in Baindia has been proposed by several authors (von Ameron

et al., 1970; Bless and Massa, 1962; Kaesler, 1982). It is likely . = =
: - . Ty : o
- . that the limedtone portions of Assemblage VI represent such ah

- . . ‘envirpnment. . .
- o -. The poor preservation of specimens derived from the

o~

a shale horizons may indicate post-mortem transport, but without

‘sufficient individuals to construct growth sequences it is difficult

o ey

to be'conclusive.
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4.8 Assemblage VII .

-
B 2

Assemblage VII is a composite assemblage, drawn from ~

several low abundance, low diversity ostracode bearing shales in

Woody Cove and Capelin Cove, and is‘equivalent to Assemblaqe V of
-
Dewey (in press}. The age of the assamblaqe is thOught to be
. -

equivalent to the upper Cod’roy Group (Baird and Cote, 1964) and the

-

Woody Cape Formation (Knlght, 1983).

-

_The Woody Cape Formation was deposxted as a deltaic

- 2

sequence wx-th occasional marine horizons 1Knight 19_83_) . It is’
probable that the ostracode bearing shale represents marine cor-mditioi'-ns
of varying salinity and duration. Evide'hce'o.f._. hypersalinitg‘/ iﬁ some
sampl'es'» (Wo. 2, 4, 5 and 12) is provided by the presence of gypsum
néedles, The 6ccurrer;cé of algal limestones overlain by ostracode
bearing shales»('rext—fig 2.11) m:.l"‘itates for the presence of inter-
“to supra—txdal condxtions (Hudson, 1970- Pollard and Wiseman, 1971)
1n the deltau:' sequence. It has been shown that intertidal algal
mats suppor‘t spe‘ci.es that are often‘indigehous to the algae,
(Williams, 1969; Whatley and ﬁall, 1969), however this does not
appear to be the. ?as‘e.in the Woody Cove algal beds; vhiclh may be a
result of- the raised salinities of these envifbnments, :

The assocxate'd fauna mcludes brachiopods, the bivalve
Lu‘.hophaqa and gastropods. Rare conchostracang occur in samples’

Wo.2, 12,and 13, and are generally oonsidered aé brackish water

indicators (Tasch, 1958 Tasch and memerman, 1961). however their -

\

occumrence in sample wWo. 12 wh).ch also contains gypsum needles suggests

- a tolerance of zalsed sal1n1t1es.
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In total 11 species of ll'gene'ra have been recovered

from the samples, however many of the occur:ences are of less than
5 1nd1v1duals. Only Cham,ushaut_a suborbiculata occurs consxstently.
" The presence of Gwma sp. and "Cope,(;a,nde,aa suggest a brackish
marginal marine environment {Pollard, 1966, 1969; Bless and Jordan,
1971a) for samples Wo. 2, 4 and’ s, hdweve:, the presence of gypsum
needles’ in these samples may 1nd1cate a- hypersalxne‘ marginal

environment. - . : v

The rare occurrence of subtidal marine species such as

Baindia sp. L. and Bassfenefla ginma in samples CC.9 and Wo.d may

suggest that .the samples are time averaged resulting in a mixed

faunal assemblage indicative of more than one environment.

"Neokloedenella” variolata and Acutiangubata aequadis

occur frequently but.are not consistently present, and subporf the
concept of a marginal marir;g environment. Further evidence is
provided by the presence “ofvt_:he peracarid Tealliocaris which has
‘__been reported from other marginalhmarine environment; (Peach,_ 1908;

Schram, 198la).

In summary, Assemblage VII represents a mixture of
spécies that occur within marginal marine environments on a

delta.

4.9 Assembiaqe correlations

4.9.1 Faunal similarity

The seven assemblages' that have been defined are

L ) ’
intuitively vdiffer‘ent and each exhibits a distinct associatjon

127




o g w——e s -

\

E

‘l

crustaceans. Attempts have been made to differentiate these

3 . . -

assemblages using standard statistical fauhal.similarity indices,

the results of which have not been entirely successful.
-
_Coefficients of similarity can be used to amplify either. inter-

assemblage simi}arity or difference (Cheetham and Hazel, 1969;
Raup a;\d Crick, 1979). In this study binary coéfticients based
upon species presence/absence data have been usedv to examine
assemblage cor:elgtions. There ;re'severSI coeffi'cients presently
in use but for this study the ‘Jaccard Coefficient (Jaccard, 1908)
has been vchosen’ to represent those that emphasise differvence, and the
Simpson index (Si.mpson; 1943, 1947) has been chosen to represent "
those that amplify similarity. These coefficients were choéen
because' of their common usage in the literature, facilitating
comparisons.
\ Tex‘t-fig. 4.9 is an affinity net fhwing the numbe_r of

species in common between assemblages, ,and the total number of

species present in each assemblage. It also shows the relative size

' Of the assémblage, since although the size of the population does
not directly reflect the number- of spécies pPresent in an assemblage,
it doe; stress the proportion of species to individuals (a factor
which will be examined in the next section).

The number of. samples t‘hat yYield ostracodes in each
assemblage is also .included to show that the number of samples taken

-

is fairly independent of number of qu:cies found, and therefore the

« samples can be assumed to be representative- of the fauna available

for sampling.
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Text~figure 4.9 : Inter-assemblage species affinity net.
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Text-fig. 4.10 shous the results of. the Simpson

Coe££1c1ent equation as applxed to the assemblages. this diagram

can be related dxrectly to the affinity net Text- flg. 4.9,

The SAmpson index (Smeson, 1943, 1947) is a percentage

index which emphasises the inter—assemblage slmilinde. ‘rh'e Simpson

.index indicateS, for example, tﬁft Assenblades II and III are
;Eobably subsetq Qf . the same main Jassemblage, however, it is implxclt
from the lithologies alone that the physical environments are
siqnxfxcantly d1fferent, and would therefore be expected to support
differgnt ostracode associations. The relative abundancerf Species
in.both assemblages is an 1mportant consideration that carries no.
Height in'the Simpso? inde;. Futthfr‘to this, species that are present

'in Assemblaqe Il but absent in Assemblage II] are important and yet

do not affectrthe conrélation of the two .assemblages. 'In ghis study

the Simpson index “overstates™ faunai llmllarlty by 1§noring the

composition of the larger assemblaqe and is theref%iib::t a good

indicator for emphaslsxng the diatxnctions between su e c?anges
in envxronpental conditions,

Text-fig. 4.1} shows the results of the traditioual
Jaccard Coeff1c1ent equatlon (Jaccard, 1908). This is an
exponential coefficient that emphasises small xncrements of -~
difference as oppésed to 1arge increments of similarity, because the‘
size of k can never exceed the size of B. The result of this is
that correlations of similarity when k=B are directly propoitionai

to Size of'A., Using Assemblages II and III as an example, even

- . -

" . .
though k=B, A is still more than twice as large as B and therefore

the coefficient will not exceed 0;5. ;%1 the values of the Jaccard
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Text-figure 4.10 : Simpson Coefficiert chart using the same net

as Text-figure 4.9.

g g ;,‘c.o‘\’-'j'h

Note : Equation for the Simpson Coefficient: .
S

Y = 100 X-
B .
. . ' k;
where K ‘is the number species in common
B is the number of species in the smaller sample
. y is the Simpson Co-efficient.
/
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Text-figure 4.11 : Jaccard Coefficiént*chart, using the same net
as Text-figure 4.9. .

Note : Equation for the Jaccard Coefficienty

- where K is the number of species in common.

Aﬂlis'the number of species in the larger sample.’
. . Y
B is the number of species in the smaller sample.

Y is the Jaccard Coefficient.
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coefficient (Text-fig. 4.11) are low sugigesting that there are no
significant correlatiéf;s between any of the assembl#ges.
Iﬂr) summary, “the Simpson coefficient stresses
gimilarities that intuitively are not strong and the Jaccard
J Coefficient "stress’e; differences between assemblages to such an

extent that it tends to diminish similarities that do exist.

These\zesults are compounded by several factors:--

1 The a émblages defined are essentially environmental Aand

tween them traﬁsgressed stratigraphi¢ boundaries.

Th,é Jaccard Coefficient would tend to\amplify stratigraphic

replacéments or difference which cannbt be detected in the study “

-due to a lack of ‘continuo;xs sampling.through the sequences.

2. Sinilar_ities are emphasised to a greater extent by the Simpson

index since several assemblages exhibit m1n0r environmental changes
e

vhich in the case of’ Assemblage 11 warrant the definition. of

sub-assemblaqes. Nelther of the coefficients are satlsfactory for

differentiating the effects of environmental parameters upon the

assemblages because the assemblages are mostly communities which

show high apeci;s dominance (see next section).

3. Both coefficients have one severe limitation in that neither of

them allofl for a consAideration of population size, it Vis merely

siqnifif:;nt ‘that arséecies be either present of absent. However the

abundance of some species is quite significant in the definition of

an assemblag: ' ' o '

4. 'rhey also fnl to satisfy an ecological parameter in that they do

not differentiate between 1nd19enous and .transported elements of the
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assemblage, although it should be possible to allow for this in the ("

construction of the statistical matri‘;.

>
[ : v

4.9.2 Species diversity and dominance

The species richness'. oD &ivers.ity of a faunal assemblage
is a function of the availability of, and degree to which écological
niches within a physical environment are colonised.

-In order to compare diversity of the assemblages
recognised in this study, 1t has been necessary to employ a dwersxty

stat1st1c that is 1ndependenl: of sample populat?.on size. The
, i

rarefaction plot (Text ~fig. 4.12) exhibits this property (Sanders,
1968; Antia, 1977) and allows for comparison of low and high abundance
assemblages by a consideration of theoRetical sample sizes. The

method is interpolative, since it does not allow for extrapolation

~

beyond the known population size. The original me thodology (Sanders,//
P

s
e

1968) tends to overstate the actual diversity and therefore the L

,//

e‘q‘uat‘ion suggested and employed by Heck et al. {1975) and Antia (1977)

- ' oA
was used in the construction of Text-fig. 4.12. Since the species

abundance increases logarithm‘ically-and abundgnce of individuals
ingreases arithmetically, rate of species increase will be diagnostic
for any environment, Theoretically, a low shallow curve that levels
of f qu1te rapxdly is indicative of"a low diversity fauna and.a high
steep curve in indicative of a high diversit;( fauna.
The divers‘ity of an assemblage is dependent .upon several
a

factors, the most important of which is the temporal and spatial

stability of the envir_gnment (Simpson, 1964; Sanders, 1968; Johnson,

137

B LY




Text-figure 4.12 : Rarefaction Rlot of species diversity.

Note : Equation for rarefaction plot:

s - \n
E =5- 2 I—Ei)
s e N

where S = number of spécies.

-

Ni = species population.
N = total population. \
n = required population.

'E, = species richness for varying n
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1970, 1972; Rollins et al., 1979). Highly diverse marine faunas are

£-,
»

‘considered to be typical of stable of fshore conditions, whereas loy'i

diversity faunas are more indicative of. fluctuating nearshore’

e"n'vironments, Temporal stability is the duration of an environment
such that as a community. structure devolt;ps within a single
environment, higher levels of successiomal organisation often exhibit
species enrichment from lower levels (Rollins et al,, -1979). A
major control of diversity 1s the spatial homogeneity of the
environment (Simpson, 196;1). More ‘mic,rdniches are obviously
amailable for colonisation in a physically éomplex enrvironment than
in a simple physiclal. environment and, therefore,-.a higher faunal
diversity will result in othe former than in the latter.

Post—mort:egn transport can adversely affect sample
diversity, eithér by removing elements of the fauna o.r‘.Ey introducing
non-indigenous species (Wagner, 1964; Kilenyi, 1971). Death
assemblages are o‘fte'n more diverse than life assemblégesl‘,‘ and this
must be considered when é.xami:ning ‘specias richness.

Time a\_veraging ‘Of samples can gl'so result in an
anomaious diversity by including taxa from different environ;luents

in too wide a sample horizon (Donahue .and Rollins, 1974).

With these parameters in mind it is possible to examine

the’ relationships between the rarefaction curves (Text-fig. 4.12) .~

and the temporal and spatial stability of the physical environments
proposed to support each of the assemblages.
According to Text-fig. 4,12, Assemblages II and VII

\ ,
exhibit the highest div'ersity and Assemblages I, III, IV, V and VI

az;e lower diversity faunas. This indicates that there are several
140 A -
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anomalieé between the observed and expected diversities, most of

\v‘hjich are due‘to sampling or processing problems.

Baéed upon environmental analysis, Agssemblage 1 has .
been suggested as occrur:inq in the~mos'r'."stab1‘e o‘ft‘shoze marine ‘
environment and yet it only shows the third highest divetsity
) (‘l‘ext-fl.g. 4.12) whereas it should be expected to display one of
- the highest. 'lfhere are two main reasons for thia apparent anomaly.
These factors are a function of the diversity of Assemblages II and._
VII. Or‘: the basi[e of its marginal marine, predominantly brackish
environment Assemblage VII \fp;xld be expected to exhibit a much lower
diversity then the observed value (wagner; 1964; Kilenyi and Allen,
1968; Keen, 1977). It is liAkely that time averaging of sample§
from Assemblage VI1 is responsible for the higher dxversxty of the
).fauna.. Ifm the samplmg horizon was too wxde it is possgible that minor
env.tromuental changes with slightly different faunas could have been -
combmed in a single sample. It is also propable that since the - )
diversity 1e{:e1 shown represents the assimilation of data from a'll
s‘a:'t’\,ples within Assemblage VII. ‘that dxfferent types of envxrom-nental
. communities are bemg combined withm the single deltuc envnonment,
euggested for ‘Assemblage VII_, and giving a false impreqsioh of true
divers'igy'._ N

' Botﬁ ‘the obse'rved’ and expected. ‘di.\_l'ersij:ies of
Assenlxbla;;e 11 are high, although the fact that the._assemb'_‘l;age is
'signific‘antly' Tore dive‘rse than assemblage ’1 l.is anomalous. The
re.asén‘ fot this may be related to the environmental s.patial
heterogeneity for the two assemblagee. Assemblage I is derived from.

. & stable offshore environment whereas Assemblage II comes from a
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physically complex environment consisting of a drowned karstified
topégraphy, associated with bioherms (Dik, 1961). The physical

'

environment of Assemblage IX has a much greater spatial

heterogeneity than that of Assemblage' I, imiolvlng the availability of

many differing microniches and-offering a much greater deqgree of
shelter, which would result in a high diversity fauna. ‘
One of the other major anomalies of Text-ﬂg. 4.12

is the very low diversfty of Aase;nblage VI. Being derived from a

subtidal hollinellid dominated environment, the assemblage would

be expected to display a much qreater dlverstty {van Ameron—e’t al.,

1970; Sanchez de Posada, 1977). The low dxversi”_ty- could be . a

2

functlon af the rapid environmental fluctuations'w_hic_h would restrict

specxes occurrence, however, it is more probable that it is a .function

. ]

of the sampling problems that prevented the collection of the full

‘fauna from the limestones. . : A .

The observed diversities of Assemblages 11, v and Iv

(Text- fa.g. 4.12) correlate well with the expected d1ver51ty, since

each of the environments is a;salinlty stressed environment of low

'sta‘fyility. ' Due to a stronger .mal:-ine influence Assemblage III shows
the highe_st diversity of these three assemblages. Assemblage 1V,

on the other hand, exhibits the lowest diversity of the three

assemblages due to the almost total dominance of the association by

two species. -
/ All the assemblages exhibit species do'minénc_e to some
degree and this has a direct effect upon species richness. .

Text-fig. 4.13 is a relative dominance plot-based upon species
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richness. Text-fig. 4.13 is- a relative dominance plot based upon
vspecies numbet‘inc:ease ;n relation to the cuhulativeréezcengage of
the assemblage. The height of the dominance curve is reiatgd to
the number of species present and thé point at which it levels off
is a fuhcti9n of'the dominan&e. Strongly dominated ;ssemblages will
VEhérefore‘display.lov Eurve;‘:;at flatten out vefy quickly. '
Assemblages II - Vfi are all dominated b& species of

" the Paraparchitacea, whereas Assemblage I is dqminatéh by the

combined effects of the Bairdiinae and the kirkbyacean éalaeocopes

(Text-fig. 4.3). Assemblages II - VII weze‘subjegt to physiological
stress caused by raised or fluctuating salinities. Physioldqigal
stress is co;;idered to be any factor that restricts - the-occutiégce
of a species. in ;hls study, depih,.salinit}.and turbidity are the
main.contributors to physiological stress.

h Due té,the inability 6f less eurytopic species ta
tolerate stressed envirpnﬁents, niche space will be availablé for
opportgnistic species to dominate a féunal assemblége. The dominance
of an assemblage by opéortunistic speqies indicates that an
environment isvgovérned by physical (allogenic) and not biological
{autogenic) factors (Levinton, 1970; Rollins et al., 19;9). l
Cham{shaella gubéabiéuﬂa{a dominates.all assemblages except Assemblages
f and IV. The degree to which the species is dominant is thought to
be an indicagion of the physiological stress leyel of the environment.
Krutak et al. (1980) demonstrated that a lower diversity, more
strongly doqinated fauna is broduced in a typical ne;rshore patch
reef environment that becomes subjeéted‘to physiploqical stress in
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- slightly differing niches. It is interesting to draw parallels

H

-

the form of an influx of terrigenoys mud. “ The biohermal environment

3

. of Sub—assemblage IIAwaspnmanly subjected tq salinity pressures

as evidenced by the absence of corals, crinoids and foraminiferids,

and it is likely that the dominance by C. ¢uboab4,cu(a,ta is a :eflectxon

[N

of this fact. A secondary stress parametet is introduced when

-

terrigenous mud adversely disrupts the environment resulting in the

almost exclusive appearance of c. aubonbicwta,ta“ in _Sub-aésemblage I1IB
thus suppo:t':ing' the ergu;\e‘nts of Krutak et al., i980; and Haack and
Kaesler, 1980. ¢

Asgemblage III also exhibits tbe effects of tef;igenous

mud influx and fluctuating salinities by the dominance of (.

,Auboabéuﬁm and Text-figs. 4.5 and 4.6 exemplify this relationship

between adverse physical coinditlons and the abundance of an
opport(mistic species.

Assemblage IV is dominated by Paraparchites sp. aff.
P. kellettae and the kloedenellacean Beyrichiopsis fophota., This

apparent double dominidnce may indicate that the species occupy”

between the dominant species of Assemblage IV and the domination of

Assemblage I by Bairdia sp. L. and K{rkbya n. sp. A. The details of

these parallels will be discussed in section 4.10. . .
To summarise; the diversities of most assemblages are T.
low due to effects of physiological stress. This conclusion r

o . N . :
is supported by the strong dorinance by an opportunistic species,

that most assemblages exhibit. N

“»
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It is also céqcluded:that whilst rarefaction plots
comparison of variably sxzed assemblaqes, it is important
to cons;dez the controlling factors of the rarefaction curves before '

~

1nterpret1ng the suggested relationshipsg,
e

4.18 Aspects of community structure

k4

Attention is given to aspects of‘¢ommunity structure

such as trophic levels, niche océupancy and_coqtfols upon the overall <

size of specimens.”Thesé factors are of 1mportance in the - -
1nterpretat10n of the synecoloqy of all the assemblages, and aid in
an understandxng of ostracode dxstrxbutioa within the env1ronments

of the Maritime Basin. . L L

4.10.1 Nuitient supply and trophic levels
' 5%
The crustaceans of the detxned assemblages are low

level consémers thhln the total biomass of ‘each envxronment.v

The peracarxds are consxdered to be scavengers (Schram,
1981a) and the ostracodes are a mxxture of Aon-seleétxve detrital
scavengers and filter feeders (Cannon,“l927, 1933; Elofsen, 1941;
Tevesz and McCall; 1976; Keen, 1977). .

By analogy to the studies on Recent ostracodes
(Cannon, 1927, 1933); Adafczak (1969} has considered that many
palaeocopes and the Kloedénellid;e)(sensu Adamczak, 1969) were |,
fxlter feeders, whereasvthe bairdiids and baerLocyprxds were

probably detritus feeders. The distinction is made on the basis

of ahe comparitive morphology of the ventral margina of Recent

filter feeders and detritus feeders. Adamczak (1969) considgré the
- . . 147 . . . .
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ptesence of a ventral overlap ptecludes the possibility ofkfilter

: feedlnq. The dxscovery of Cambrian phosphatocoplne ostracodes that

lack a venttal overlap, but possess preserved appendages that wete

adapted to fxlter feeding (Muller, 1979) support Adamczak s theory.

Paraparchltacea possess a well defined inner 1ame11a

o

and, according to this study (Pl. 16) and Sohn, (1971), a ventral

overlap is npt uncommon, squesting that the Pataparchitacea’wete

“detritus feeders after the same fashion-as the Bairdiidae..

- . The peracarid Bellocaris indicates that nutfient supply
in Sub-assemblage 11B was high, since‘specimens of BéllocaniA are

often“found in groups, suggesting that they were collectxng atouod

a food source. ConVersely Teall&ocaﬂkb in Asiemblage 11 indicates

" a low nutrient level since specimens are more random in their

v

occurrerice suggesting that they had toffo;aqe,moze widely.for food.

The suggestion of a high nutrient supply in Sub-

: 5ssemblages IIA and.I1IB is éupported by the abundance of filter-

feeding groups, e.q. brachxopods, bivalvas and bryozoans (Walker

"and Bambach, 1974). é:ltet feeders are -very susceptableuto vatiations
in turbxdlty,‘and the influx of large quantities ofisterrigenous mud
would have an'e;treme effect ﬁpon them. This then explains the very
low faunal diversity associated with Sub- assemblage IIC. Using this
Lnfgrmatxon the domxnant ostracode, C. asuborbiculata in 5ub-assemb1age
IIC is suggested to be an opportunistic detritus feeder,Athus
relatxvely independent of turbidity fluctuations.

In summary, it is Suggested that eurytopic detrital

feeders will be able to withstand wide ranges of nutrient supply

and pﬁysical fluctuation, whereas filter feeders will tend to be
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susceptable to turbidity of the environment.

This then leads to the conclusion that stenotopic .
detrital or filter feeders will give important inforhation.with
regard to the physical;environment wherees eurytopic detritus feeders
vill be ubiquitous, and eurytopic filter feeéers will bellndicative

of low turbidity‘conditiohs. . '

- o
~ v

.

4.10.2 Niche occupancy and competxtxon

.Within the assemblages described in this study there

are certain species Or species groups for whxch m1cronrche habitats'

have been, or can- be suggested. There are also indloatxons of

competitive relationships between .some species groups.

-

a

-Three mjcroniche habitats are-pOStulated, however these

do not represent all poébiple microniches. The microniche habitats

are interstitial, vagrant bedthic and'nectobenthic.

-

Polycope n. sp. A. is, suggested to be an interstital

form by analogy to Recent cave dwellxng forms of ThaumotocypaxA
(Danxelopol, 1976,,1980)‘and by geference to obseryations.pf the life

habits of Pozgcope'onbim'(ﬂiqfson. 1841). Polycope n. sp. A,

exhxbxts its greatest abundance in assemblage IIB where avaxlab111ty

of shelter was greatest and where interstitial habxtats were most
- -~
‘stable. - . . T
0 - : ~
. - Bless and Massa (I'982) suggest that Parapasrchites may -

\\\

'be xnterstxtxal in intertrdal envxtonments, however the thxck

shelled carapace may be mq;e eagily !elated to an épibenthic habxtat.,

Hennxngsmoen (1965) suggests that the dorso—posterior spines of

> fss - \ . ‘
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some ﬁaraparchitaceans méy beé buoyancy regulators that imply a
nectobenthic ufeptyle. It is suggested herein that the thick shelled
carapace (together with bu°yancy regulators?) in ‘some species

suggests a vagrant benthic habitat,

Ferguson (1962, 1974) suggests an inverse relationship ,
l;etween the occurrenceof Panaparchites and the occurrenceof Bairdia
which is also thought to have been a vagrant benthic genus
‘(Kornicker, 1961). It is possible that the stenotypic genus Bajﬂ,d,(',a:

 was more suited to stable offshore conditions (e.9. Assemblage I)

P R T e L s R

and that the eurytopic genera of Paraparchitacea’ could not compete
with Baindia in those environments. The ecological tolerance of the

Paraparchitacea, however, allowed this group to inhabit aﬁd dominate

environments that were inhospitable to Ba{ndia. Therefore

physiological stress would have restricted the occurrence of Bairdia
and lack of competitive ability would have excluded the
paraparchitaceans from Bainrd{q dominated qu}gpnments.

Otl:.er }gtoups‘ that show inver;e teJ:at'ionships are the

B Kloedenellacea and the hollinomorph and kirkpyacean éalaeocopes::

which show a serial repiacement from supratidal to subtidal

[4] . o :
environments respectively. Several authors have suggested nectobenthic

-~
.

lifestyles for the Kloedenellacea (Kremp and Grebvg, 1955; Pollar".a,
1966, ]:969) and the 'hollinomog_:ph palaeocopes (Bless, ;963,‘ ]:97;‘4b;
Sanc‘hez de Posada and-Bless, 1971). "l"he kirki:y.acean palaeocopes

are thought to have been Benthic '(Bless, 197.3a). In the most stable
of fshore envuonment (Assemblage 1) Kukbya n. sp. A, was very
important but in more prox:.mal environments (Assemblages IIR. 1IB)

g
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-
Kinkbya n. sp. A, was replaced by the kirkbyaceans Amphdissites
sp aff. A, cemtronotus and amphissitid gen. et sp. nov.
Amphissitids also show a positive correlation wl.th the presence of
youngiellaceans in Assemblage IIB and III. \In very shallow subtidal
‘environments the hollinomorph Gortanella.sp. was the dominant.
Palaeocope (Assemblage VI and von Ameron et al., 1970; Bleés and
Massa, 1982). In the intertidal to supratidal environments and
environments widt.h a low marine affinity the beyrichacean species
"Copelandella" sp. appeared in associatl:on with kleedenellaceans.
The kloed'enell;ceaq species Geisina sp. "Neokloedenella'
variofata and Beyrichiopsis Lophota appear to be positively ‘relatéd
 to brackish and/or hypersaline environments to the exclusion of
the palaeocopés, (Assemblages v, V, ViI). This is consi’stg_nt withr
other studies (Pollard, 1966, 1969; von Ameron et al., 1970s Bless
and Massa, 1982). In Assemblage IvABegucwmu Lophota replaces’
“Neokloedenelis" uanj.ota,t'a as the do;ainant kloedenellacean. This"'
may have been a functibn of substra-t‘e. B. lophota occurred .as the
donunant form in a carbonate envuonment uhereas N uwolam
was abundant in sihcxclastxc environments. The absence of B,
Lophota in the EluvialLy influenced carbonate environment of
Assemblage I may be related to the amount of ter:xgenous mateual

being added to the env1ronment

The Kirkbyacea then, are most indicative of subtidal

environments, whereas the Hollinomorpha may characterise nearshore

-

environments and/the Kloedenellacea chara¢terise intertidal to

supratidal environments.

The peracarids also-show a competitive relationship.
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Bwocapa is suggested to be a stenotopic genus characteristic of *
nearshore. environments, whereaé Tealliocarnis is sug;qested to be more
eurytop{c. The relationship beAtween the two gene:af is therefore
similar to that between Baindia an (Pa/mpajtc.h,()tu, in as much as ’ !

-

Bellocanis is restrlicted by its _ihability to adapt to adverse
conditions and .Tea,Luo'cam is stricted by it; inability to compete
in a Belfocaris dominated environment.

'fo summarise, ; édmulat:‘we abundance plot ('fext-fig.
4.14) displays the main inverse relationships between
a. The Baindiinae and the Paraparchitacea and

b. The KtoedeneL&a.cea and the palaeocopes.

4.10.3 Species size maxima, phenotypic variation and

reproductive cycles PN

# AN

Specific size maxima and phenotypic variation have . . -
' -

been suggested to be functions of several poss'ibilitiés,“'including_
salinity, carbonate content of the water, and substrate.

Barker (1963) and Kilenyi and Allen -(1968) correlate

smaller sized specimens with decreasing salinity, whereas Haskins
(1969) correlates large specimens with the amount of,’s'olved id

calcium carbonate. Kéen, (1977) discusses these. possit®Tlities and

considers them to be. inconsisteﬁt, when examined on a broader scale.

v

Bless et al. (1981) and Bless and ‘Massa {1982) suggest

that silicidastic substrates support smaller specimens than carbonate

« .

substrates and relate this phenomenori’ to the “transparency of the .

water column.“ Bless and Pollard (1973, 1975) suggest that smaller
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Text-figure 4.14 : Plot of suprafamilial cumulative percentages: a ’

.o,
* .. &

in’ each atsemblage. - *" -
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sized specimens in some species may be the result of growth being
»-artefted at an earlier instar stage in harsh environments.
None of these hypotheses appear to be wholly apphcablg‘

to t'he assemblages of this study. Although specimens are often

> . 4 1

p sma‘].let than expected by comparison to other afudies they are
1‘ _coﬁrist-eritly smaile_r regardless .of substrate type. . It is attractive
. : - to poétul'ate a. c.ofrelation“bet-ween raised or flu'.lctua'.:.ir‘ag salinities
. . and reductxon of _carapace parameters‘ It is unlikeiy, hoﬁever, that
the relationshxps are that simple since no obvious variation in
.specxmeh sxze occurs from species occumng in both marine and
'hype;sallne Qr brackish environments. v;ithout detailed studies it
: is impossible'to suggest a more feasib]:e alternative', although it is
p:éobabl'e that the total ghysiological Btress is an ilﬁpoftant_.factor
govetnring.v'both carapace yariabi‘.lityv and al;ility of a species to

reach full size. s

Some. podocopid species show ~phen§£_ypik: ;ré;:iationfby
reduc.tion of size and var'iation of shape in, adverse envi,ronments.
This phenomenon appears to be res::ncted to stepotopic genera such as
Bamd,(_a Instars of Ba.u:.du; Sp. L are consitently higher and wide;

in Assemblage I (Text fxg § 9a) than they are’' in Assemblage IIB

v (Text-fig. 6.9b) which sugqests that the reductlon in size and -

modification of shape may be related to the physmloglcal stress

v gm -

,actxng upon Ba,uld.t_a sp. L in Assemblaqe IIB. This is in accord vith

DTS

similar studies of phenotypic variation 'invol{:ing Recent Baindia

by Cadot and Kaesier {1973). ) : » : ’

g
’

Other stenotopic species such as the non-dimorphic

0

e L4
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‘ku-kbyacean species Amphissites sp. aff. A centronotus, (Text-fig.
6.6) Ku.hbya n. sp. A, (Text-fig. 6.4) and the podocopxd species
Acutiangulata n. sp. A, (Text-fig. 6.2) show a large amount of -
carapéce" variability and p;oor instar definition. Conversély.‘
podoqopld species such as BaAAlMd;La spp. (Text-fxg. 6.13, 6.14)
show very little variation and well defined instar groupings. This
.is suggested to relate to the degfee of physiological strgss that

.an environment exerts upon each of the species; -such timt, any'group

>

of species in a given environment may be subject to different levels
of stress in accordance with the ecologiéal tolerance of each
i‘ndividpal species. For stenotopic species Weil defined instar -
groups and low variability is indicative of low stress, yher_eas_ poor

instar groupings and high variability indicates a high stress level,

The loss of instar groupings may be a function of either variation

‘of all three prime paranietérs of the ostracode carapace, or altered -

breediné cycles. Good insta't clusters would be expected to be -

maintained by yearly breedmg cycles (Szczechura, 1971) but more

frequent treedxng cycles resulting in overlappmg generations would

obscure the instar clusters (Keen, 1977), in the same manner as a
. . an . * . -
variable length to height ratio, or time averaged samples. The

N occurrence of well and poorly clusteted instar plots of d1fferent

spec1es within the same environment would m:.htate against time

averaqing of samples as an-explanation of the loss of instar groupings;

The lack of well defined instar gzouping combined -~ .

with low levels of carapace variability would suggest that.eurytopic

specxes such as the podocopid Acratia acuta (Text-»fxg 6.10) and the
.
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opportunistic paraparchitacean species {Text-figs. 6.23 -

6.28) exhibit cgntinuél_ breeding cycles and overlapping

generations.

The paucity of adult sized pataparchxtacean séecxmens
may be a funct.ion of precocious sexual development occumingat a
pre—adult instar (Bless and Pollard, 1975). The lack of aexual
dimorphs in species such as Chamwhae&ﬂa suborbiculata (Text-fig.
6.25) and siu;shaw moneyl (Text-fig. 6.28) may be ah indication
that parthogenetic p‘opulétions were developed. Par;hogenesis would :
perm;t a rapid populatxon growth which could take advantage of

favourable conditxons (Levmton, 1970). quual dimorphs can be

recogmsed_in the Paraparchitacea Chamishaella n. Sp. A,

(Text-fig. 6.23), which md:.cates that syngamxc Tnerations

occas mnally occur . -

. ) . L
Several conclusions can be drawn from'a study of

. -

phenotypic variation and growth sequences. O

’ - - .
1. Most species show a reduction in gize from expected values and

this is thought to be a“ function of siightly adverse conditions of

all the environments studied.

- 2. Stenotoplc species appear to exhl.b:l.t mcreased morphologxcal

variatioh as they approach them ecologxcal lxml.ts.

3.7 Good instar clust.eri,ng ¥ S normally a function of low variability
k 2 _

and/or-yearly breeding cyéles (Szczechura, 1971 Keen, 1977) .
4. 'Eurytopic and opportunistic species especially, tend to show

low levels of phenotypic variation and loss of instar-groupings

- - L.

i T ST
.

‘In this case the loss of instar groupings is attributed to continuous

-

'bteeding cycles -and“ overlapping éeneratio s.
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5. Individual ‘instar size maxima is a complex functiomn of

environmental factors, but the maximum size cf the species may also - . .

be felated to precocious sexual maturity, in some cases. ° ' <

6. Parthogenetic generations may be produced by opportunistic

species in order jt:o take advantage of favourable conditions.
4.11 Conclusions

The seven crustacean assemblages t‘iefin'ed. in this
study reflect the combined effects of a bathymetric gtadienvt and
variations in salinity. BAn outline of the ecological ranges ef the
mostfsignificﬁnt species (Text-fig. 4.15), clearly indicates the

zelationshib of species occumrence to depth. Using arguments previously

established herein, tpe plot éan also be used to show the replacemeh_t

-relationships that oéqur along the depth profile. The relationships

- - -
)

are as. much a function of cieptl:n acting. as a control of environmental

stability as .th'éy.are a function of salinity. A broad depth

~

“zonation (von Ameron et al., 1970; Bless and Massa, 1982; Kaesler, -

1982) indicates ‘that the ’Kirkbya_cea and Hollinomorpha were typical
of subtidal; environments and that the Beyrichiacea en"ldl Kloedénellacea

were more typical of marginal matine environments;: this is substantiated

- -

by Text-fig. 4.15. Bairdia sp- L., B. brevis and Bairndiocypris -

quaﬂ{ziana, together with Kinkbya n. ~S,p- A. occurred in the offshore
subtid;a—l en\;iFonment (Assemblage I) whereas redhced numbers of Baindia
tocjethe{_ lwitp the kirkbyacean sbeci.es Amphissdites spv. aff. A,
‘c,ent/l.ono.tu.; aﬁd amphissited gen. et sp. nov. occurredin the n:earshore

s'ubtida‘l- environments (Assemblage II). " The-hollinomorph Gontanella

'sp. occumed rarely in ‘the offshore .environment, but was important in N : )
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a very shallow subtidal anvironment (Assemblage VI) .

The marginal marine environments (Assemblages III, IV

V and VII) were characterised by the presence of the kloedenellacean -
Speéies "Neokloedenelia" _vmola,ta ‘and Beyuc_h;apéu Lophota. Very
shallow intertidal and supratida) environments (Assemblages V and

VII)' were characterised by the appearance of the kloedenellacean

spocies Gmum sp., and the beynchxacean species "Capd;andd(a SP..

The Parapazchitacea were ubiguitous, but show an

. anti-pathetic relationsfrip with the Bairdiinae, which is a function’

of competitive ability and ecological tolerance. .
¢ ' .
The effects of physiological stress is expressed more

by species abundance and dQominance than be simple presence/absence

parameters. In this study the main ‘control of physiological streas
\J
acting upon the bathymetric zonation is salinity, such that either

raised or fluctuating salinxtxes will restrict an assemblage.

The Paraparchitacea are suggested to be opportunistic”eurytopic ;‘
* detritug feeders. They can ther'e’fore be used as an index of .
physiological stress.

A ternary plot of percentage Palaeocopida blus *
Bairdiinae : P.arapazchitacea : other (Text-fig. 4.1'6). gives an
indication of the degree of physiologica_l stress prevailing in
these assemblages. The plot is also.a functipn of the inability
oE 'ﬂs.,tenotopi\c s;)ecies to Q.ithstand adverse éonditions (Bretsky,

1969), since their non-occutrence leaves available niche space for

the eurytopic species. An example of this is Assemblage 11z which

»

: is""squested- as varying from brackish to hypersaline conditions &nd
P - - :

LN
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; ) exhibits the highest physxologxcal stress by the very hth abundance
of paraparchxtacean ostracodes. Similarly an abnormally saline
subtidal environment (Assemblage II) also exhibits a high stress B

level. Therefore, the co-occurxence of these two Assemblaqes with the

same part of the ternary plot (Te;}-fiq. 4.16) proves that the

pezcentage of Paraparchxtacea within an\efsemblage is not Bimply a

[N

function of hypersalinxty.

In gonclusion the crustacean assemblages display a

bathymetric zonation that is modified by salinity fluctuations.

Foin

.
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CHAPTER S

PALAEOGEOGRAPHY

5.1 Introduction

> .
4

The seven middle Carbonlferous crustacean palae0e001091cal
assemblages def;ned in- thxs study are interpreted as being a

reflectlon of physxcal environments- produced thhln the tectonxcally

("

evolvxng Marxtlme Basxn. The'env1ronmental conditiohs consldered

-

typxcal of all the assemblages together, and for each assemblage

- separatelr‘ are, in the follow1ng, related to . the tectonxc ‘and

physxpgraphlc settlng of the Mar1t1me Basin. &«_\\\
- The maritime Basin is cbhsiﬁz}QQqSo bave  heen an

eﬁicontinental extension of the northern Hercynian Ocean. Its
- . o & -

middle .Carboniferous crustacean fauna éhoﬁs:a Strong affinity with
\ :

contemporaneous western European and Russian faunas. The high
degree of'similarity of these faunas, and also the low similarity to

contemporaneous North American and North Afrlcan faunas is

explained 1n terms &F an oceanlc c1rcu1atlon model for the Hercynlan

Ocean and ad)acent areas.

" "This oceanic_circulation'mOdél is based upon the
application of the physical principles tnat’define the behaviour of

oceqnic,water massés, to a. palaeogeographlc reconstruction of the

~

late™ Dlnantxan nOrthern Hercynlan Ocean ‘and ad)acent areas.

N [N . R . .
.. .
N
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5.2 Palaeogeography of the'Maritime Basin
S - .

N

S ~ . -
~ LR

-

S5.2.1 ,General setéing
g:""’_*- Tt L .
Durxng thé late Deven1an to middle Carboniferous,
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the Maritime Basin of,e‘aste.rn Canada vfas an évolvipg strike-slip
basin (Leeder;""1976$ Bradley, 1982; Keppie,‘l%Z; Knight, 1983)

subdivided by tectonlcaloly active horst and graben structutes

A
-

* (Howie and Barss, 1975) .

Transgtess1ve marine epxsod ! penodl.cally mundated

the basin duung the 10 mx.llmn year long Windsorian Stage (Moore,

'1967; Giles‘,,lQBl; Knight,' 1983), resulting in an epicontinental
extensioh of the Hercynian Ocean that lay to the south. The
transgresswe cycles are thougm: to have been eustatlcally
controlled by variatidns in the size of the polar ice cap (Crwell,
1978 lees,-1981) , bu® t_héu' extent wa/= algo conttolled by

1ntrabasma1 tec tomcs. .

Deposition of limestones, red siliciclastics,.evapotites

and coals within the basin sugjests an arid l".o semi-arid tropical
" environment (Bell, 1929; Schenl‘t, 1969; van de Poll, 1978; Van der
Vz=~an, 1981). The presence of evapdrites and carbomates suggests a
low lqtitude, warm climatic belt with a negative precipitation
budget (Evans, 1970; Drewry et al.,‘1974) , and thejco'-associatién
of red beds, coals, and evapontes 'is considered méicatwe of

active tectonxsm (Van de Poll, 1978; Van der Zwan, 1981).

It therefore seems possible that ~the environments

<

Oof  the Maritime Basin were developed in_a hot dry climate associated

. ¢ ’ . : oo .

- with seasonal runoff. The .combindd effects of climate, eustatic:
. s “ - .

changes in sea-level and tectono~physical activity causeé low

temporal and spatfial stability within the basin. High grade faunal -

communities would not therefore be expected to have been established

g
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within this framework. :

. L)

:5.2.2 Environmental aspects

The Maritime Basin was composed of a series of
inter-connected sub-basins that were essentially controlled by,
cohtinuinq activity of horst and graben structures (Howie and Barss,

1

1975). ' Transgressive pulses were superimposed on this structural
. ‘ .
profile, resulting in a complex system of subtidal to supratidal

environments. T

In the subtidal environments, drowned +topographic

.~ highs often'suppor\ed biohermal cogmunities of the Gays River type
. ) Q‘ x

' , . | h
(Giles et al., 1979) whilé the intervening topographic lows were

typified by low-grade communities resulting in the deposition of

-

cryptalgal laminitgs of the Hacumber-type"(Geldsetzer, 1977, 19178).

2

At the edqes of the sub-basms a complex system of coastal
features developed on both high and low angle coastlmes {Schenk,

1969; Dix-;“"!m) .

-.» Of the assemblages defined in this studyonly Assemblage

IIA is typical of the Gays River type lithologies. Assemblage I is

‘ihdicative of an offshore subtidal environment whereas all the
others are representative of proximal subtidal to supr‘atidal

environments. Marine faunal environments are primarily depth
. 6
-

relatéd and therefore usually parallel coastlines. The type and °

width of the environments. available for colonisation is thought to

1

be related to tectonics (Anderson, 1971). Anderson (i97l) suggests

that a low tectonic r.egime. characterised by low palaeoslopes and

. '
~ -t
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typical of stable transgressive seas can -be subdivided into five

.

major zones. of model 1 : - ‘ e .
(@) tidal flat A
(b) restricted subtidal . -
. ' T (c) .,subtidaL above wave base - °
: o . (d) subtidal near wa;re base -

and. (e) below ‘wave base;
whereas a high tectonic regime characterised by high palaeoslopes
. . can only be subdivided into three major zones of model 2. :

. (a) >1.ittora1, compleg: (lagoons, beache‘s, deltas)
- (b)  open shelf at;ove | )
- _ and (c) below wavE base
The enﬁronments Of the Maritime Basin were
_characteris:ed by a high tectonic regime. However, transgressive
.episodesiapparently affected predominantly fluvio-clastic sub-basin;
’ "with ’!;;th low and high angle palaeoslopes, resulting in a combination
- of model 1 and model 2 envxronments-- suggesting that 1nc11nation of
pPalaeoslope is not simply a function of tectonic activity. -

Tidal flat deposiis at Fischells Brook composed of -

'stromatolunc, {.arh;mated, mud-cracked and pelletal cazbonat:e
f‘

mudstones ~associ -S‘téd with sabkha-type evapontes, and- gabkha-type .
- 1 . . evaporltes that overly the Dimrock and Phxllxps Lxmestones oo
(Geldsetzer et al., 1980) which yield Assemblage IV: correspond to .

: environment (a) of model 1. These environments are indicative of

i . ., a low angle palaeoslope. . B

: » Lagqonal deposits,; such as «hose from which Asserblages : l
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11T and Viere collected, correspond to £nvironment (a) of model 2
‘as does. the delta sequence from which Assemblage VII was collected.
These types of environments are often indicative of tectonically

rising land and continuous terrigenous ‘influx (An‘derson, 1971)-.

The subtrdal deposxts all indicate model 2 env:.ronments.

Assemblage Vi sedunents are comp05ed of skeletal pelletal carbonate -

o

. .

mudstones, gypsxferous shales and mud—cracked mudgtones. It 15'

\thouqht that the Crabbes/Jeffreys Lunestone recozd a regression

- °

from subt1da1 to_ ‘supratidal environments (Km.ght, 1983} and ther.efore
should represent environments (a) and (b) of model 2. Assemblage II
o .

is indicative of a drowned high angle shorellne, and therefore

\fpresents env1ronment (b) of model 2.  Barrier deposn:s,- such as

- those of the Black Point_ﬂimestone {Assemblage IT subset) and

Cormorant Lime_sone, are suggested to fringe hypersaline lagoons

(nght 1983) and -as such would also be 1ndxcat1ve of model 2

conditions. . " , . s
Shallow subtidal to suprat1da1 dep051ts from which

the crustacean_ assemblages have been derived are typical ‘of progradmg *

”

coastlmes in an area of carbonate deposition where sustained clastlc }

influx was due to tectonmally rismg land (Anderson, 1971; Knxght,

1983). : .
.

C L een

A palaeogeographlc reconstructlon of the St George's
Bay sub-basm of southwestern Néwfoundland ('l‘ext flg 5.1 in back
pocket) adapted from Dewey (in press) gives a paradxgmatlc

'representatlon of the area as ‘x.t might have been during the

‘Windsorian Stage. Although Assembiages IT and III are not strict
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time equivalents of Assemblages v, VI and Vi1, the-‘ diagram gi\‘:es‘ an
Ldea' of the reglonal extent and types of en\uronﬁknt that have
yxelded ostracodes in thxs study. It should be noted that the
basin was,evo;vzng, ‘and the reconstruction given represent.s,' the
basin in its later developmental staqe.s, when ﬁhe Port au Port

Peninsula had probably reached its present position {Knight, 1983).

The boundaries of the depositional area were marked

in the east by the fault bounded basement high of the Ldng Range
Mountains - (B;urd and Cote. 1964 Knight, 1983) and in the nprth by
the 'raconlc allochthons including the obducted ophiolxte slabs of
the -Bay of Islands complex (Williams and .Talkington, 1979) (Text-fig. )
5.1) . ‘ , ‘ |

‘ From a survey ef known occdrzzenceg of VI‘Carl‘)on'iferous

sediments in the Maritime area, (Text—fi;.;s. 1.2 and. 1.4), it appears _

llkely that much of insular Newfoundland was sub-aerxally exposed-
t
durxng the m;ddle Carbonxferous. Intermntaxne lacustrine sequences

.

in the Deer Lake Basin (Hyde. 1979) and the presence of wmdsor:.an

carbonates and evapontes in q-&he offshore of the Grand Banks and -
White Bay (Howie and Barss, 1975,~Barss ét ai.,‘,1979) support this
»eo,nc'lusion. The south~west. corner of the island is therefore

thoughi’. to have formed .the eestern boundary of the Maritime Basin.

The norther-n .and wvestern boundaries of the Mai itime Basin were —

formed by the St. Lawrehce and the New Brunswick Platforms which,

tcgether with the Meguma Platform in the south (Howxe and Barss,

1975; Schenk 1975) resulted 1n a restncted southern entranceway >
. N
to the Mantxme Basm.' The exact form of the basin was, however, .
E . et
Ay

-
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. chénging throughout the Windsorian Stage due to the effects of strike-

.8lip, and lzorst and graben iectonics (H;Jwie and Barss, ‘1975; Keppie,
in p'res's). A posthlafed poor oceanic circula.tion combined with a
;émi—atid cli;nate gave rise t;o. wiéespredd hyﬁetsélinit); 'throuéhout
(‘.:e bésin. . : “ :
) WO theories. have been postilated for the deposition
of eva;}orites associated with the tranégreésive episodes in
s ‘ : f.he Ma.ritime Basin. Schenk (1969, 1975) suggests that the ‘?vapo:ites

- . -

produced are of su-baerial A origin, being depo3ited in inter- to
‘suptratida‘l ‘sabkha environme_nts; whereas Geldsetz¢:\(1977, 19;8)
suggésts that théy are subaqueons in ;.ariginrand deposited ‘in
étagnatﬁix}b—subtidgl environments. It is, however, likel;r that b.orth

models apply since in.southwestern'Newfoundland evidence of ’ '

hypersalinity vis associatedl with inter- to supratidal environments
(Knight, 1983), whereas in some 'oth’er areas’ hypersalinity app,éars to

be- associated with stagpation of subtidal environments ’(Giles, 1981) .
. . . - From this it is concluded that a tectonically active
basin, sdbject toltraﬁsg:eésive-regreésive ~cyc1Fs' in a sémi—ar,id

. ' climate, resulted in the establishment of a series of predominantly

low level faunal as_*semblages'.. The lack of tempbr‘al and spatial

stabiliéy prevented the development of high level communities, by

_introducing considerable physiological stress into the environments.

. ) . - During the middle Carboniferous transgressive episodes o
flooded low lying areas resulting in wide tidal flats in some areas,

. . E . . ’ 1
whilst in other areas a steepér palgéqslope resuited in .lagoonal

environments and barrier complexes as well as drowned karstified
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coastlines.

In the deeper -subtidal ‘areas Arowned topographic highs
gav'e rise to biohermal complexes, and intervening lows resulted in

deposition of cryptalgal laminites.
Stagnation, Eollowing the tzansqressive episodes.

resulted in hypersalinity thr,ouqhout. the ba—sin.' In nginal

Pl

_enviconmepts the‘ hypersalinity resulted in sabkha—typc environments,
following the' model of Schenk (1969, 1975); whereas in basinal

- centres evaporite .decos'ition was sub-aqueous following th; model of
-Geldset‘zer (1977, 1978). Hyper:;alinity was a function cf poor

- cuculanon, due to an epei.tic cul—de-sac and low rainfall in a

hot demi-arid climate.

5,3 Palaeogeography of the northern Hercynian Ocean

. 5.3.1 Palaeogeographic reconstrucnon and Oceanxc -

eu.qa.m

During the middle Carboniferous, tlie Maritime Basin

was an enclave .of the northern Hercynian Ocean and its crustacean

»

" . fauna ther-efore‘,'sbovs the greatest affinity with .European .fat}nas.

In order to demonstrate the pathways necessary for this afﬂnity

’ .

a palaeogeographxc model of the Hercynian Ocean and ad]acent areas

has been constructed (Text—fxg 5. 2 in back pocket) .

\) ‘Based’ upon the palaeogeographic teconstrUctioﬁs of

Scotese et al. (1979) and Ziegler et al., (1979) and a. wind driven

» -

oceanic circulation pattern (Munk, 1950, 1955) it has been possible

to tec_onstcuctman oceanlc- circulation pa}:te:n for th‘e'middlc

E
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Carboniferous (Text-fig. 5.2},

The tectonic conditions affecting the Hercynian

-

Ocean and adjacent areas are drawn from several sources. Westward

»

subduction is postulated -in the southwestetn part of Laurentxa

-

during the Hississippian Antler orogeny, as a magmatic arc to the-

. west over-rode oceanic crust attached to north Amer ica (Speed and
- Sleep,'1962)." In the northwestern part of Laurentia, however,
‘ ex’tens_ionai tectonics is suggested for parts of the Canadian

Cordillera ('i‘étﬁpelman-xluit, 1679). On the eastern side of

~.
Laurentxa subductlon 1n the Uralian Ocean was taking, place on both

By
. LR

.th’e.-Ru551an.‘.,and' siberian sides of the ocean (Hamilton, 1970).

“‘Tﬁevnorthe:n _ngrgin of Laurentia was éssentially a

~étable shelf receiving carbonate and evaparite deposits (Dav}i.es, 19_75):

: The southern margin of Lau:entia“ and the northern
‘ nlta:gin bf“'géndwa;\alanc‘]" were colliding in a .pt.edaninan'tAl‘y dextrai
' sttik,e—élip 'n‘\o’tion {Leeder, 1976; Arthaud and Matte, 1977; Lefort
. and van der Voo,'1981; Badham, 1982; Dewey, 1982)-. |

. Dunng the mlddle Ca:bonxferous, South Mlerlca, wm.ch

tormed ghe western edge of Gondwanaland, . was subject to subduction
alonq its entu‘e length (Kanasewich et al., 1978; Forsythe, '1982).4

It is postulated that a \'.tansform fault existed between the oceamc

h .plates to the west’ of Gondwanaland and Lautentxa (Kanase\uch et al.,

'1978) 'I'he contJnental land mass ot‘ Laurentia straddled the equator,

- 5 -

which trended just north of Newfoundland and south of the iBritish

Isles (Itving. 1977. 5cotese -et al., 1979 2iegler et al.. 1979).

o Knowledge of the palaeoequator enables the positions of the global

.~
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Text-fig. 5.3 : Middle C;iboniferoqﬁ palaéogeog:aphic

reconstruction of the northern Hercynian

.

Ocean, sho:ring possible surface ocean

currents.
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wind belts to be establighed. Palaeo~cceanic circulation paétetns,

&
.

are not only a function of wind driven currents that are subject to
the Coriolis effect, producing qeo'st-ropf\ic flow due to rotation of
the earth (Munk, 1950, 1955; Drake et al., "1978), but also to the

size and positionlng of_ the continental land masses (Luyendyk et al.,

1972). . ’ _ '

The ‘te;::\c;nstruction provided by the assimilation of
these data allowed the plottir;g of probable c;cean gyres. 1In tl;ne
northern hemigphere an eastward flowing ci‘tcum-po.lar current and
clockwise ocean gyres ‘are deducéd base& upon the trend of ~thef
Uralian Oceén, lack of a polar fa‘nd-mass-and. major wind bel‘tsr .In

the southern hemisphete anti-clockwise gyres are postulated.

Tﬁe. majority of the Hercynian Ocean;lay to the south

. =
. of the equator, and, under the influence'of south-east trade winds it

is likely that an éastward flowing equatorial current'would flow

-along the northern margin of the ocean, whereas a weaker westward

current would flow along the southiern edge. ‘The latter current would

be fed by the .northeastward flowing arm of the South American

, e

current. - . ’ . . 2.

Since the Doldrums straddle the moaern day equatot,

it is suggested that sxm:.lar cond1t10ns durxng the Dinantian

Al
'produced a counter equatorxal current flowing against the westuard
flowing feeder from the Ural;_an Ocean ({(Text-figs/ 5.2 and 5.3)_.

This is consistent with evidence derived from the distribution of R

°

gonlatites, brachiopods and corals .(Ramsbottom. 1970; Bless and

Winkler Prins. 1972 _Poty, 1980)._ “The flow in this area was

[4

PR
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probabrly;more complicated than indicated since it is probable that

the dominant currents were shelf currents, which are‘gover‘ned not

only by wind direction but also -coastal phy;iogrgphy- (Csana_dy, 1981) .

N

~Using this palaeogeographic model it is possible to ’

explain the similarities of the Buropean and Maritime Basin

crustacean. faunas. L . .

v

a

5.3.2 Faunal rélationships of the Maritime Basin

-

with adjacent aréas

.«The Hercynian Ocean, of which the Maritime Basin was

- an embayment, was almost east- est trending and therefore within a

. 19'81). The environmental setting of northwestern Europe and .the

silng>le cilrﬁatiq belt. 'l‘hi.s‘ fact c&nbined with thertectonically
acti;re sup-basinal nature of northwestern Europe. [George, 195’8:
zieélei. 1981) and the transgressive-\regtéssive cycles that affected
the area (Ramsbottom, 1973, 1979) led to the presently noted
widespread occurrence of evaporites (West et al.,- 1968; Bless et al.,
Maritime Basir; were .therefore quite similar aﬁd a .strong affinity
?etween their :especti;re fauna_s _is to be expécted.

" The circulation pattern of currentQ in the northern
‘Herclyn'ianvOCHeahl (Text-fig..-.5.3) ‘further ;ugéests an affinity of

Russian, European and eastern Canadian-faunas. During the summer

rl

_months the south-east trade winds would migrate.northward and

ther‘e:forg strengthen the counter equatorial éurrent, ‘whereas in

,tpe winter months the feeder Erom the western Uralian Ocean would

be'ﬁlronger.< It is reasonable therefore to expect a high degree of
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mixing between thel (faunas of the Uralian Ocean al:id those of. thé-
Hercynian Ocean.’ -

It is further suggested that.patterns of enggmism are
a 'Eunction of continental positioning and barrier distribution
(Valentine, 1971). A narzow(eqit‘xatorial ocean dotted wiih-;ev;aral
land areas, subject to sﬁisonal wiﬁd"variations. and a predominantly .
east to west trending oc;an current would be a good cor;duit for ' .
faunal‘ tzaﬁsfer. Theéxtensfwe development of epicontinenta‘x.l ..
seas would also favour faunal transfer.

-

An analysis of taxa occurxing in the Maritime Basin shows

that, of 34 species present, at least i3 of them show affinity tc‘S

Buropean_ taxa and 6 of those show an'affinity to Russian faunas

[ L

(Text-fig. 5.4). This is consistent with the ideas of Einor et al.

N (1972), who postulated a strong faunal connection between Russia and

, o western E’:;rope-during‘the'Vis-éan. Two species that may show an
affinity to European faunas are Goataneffa sp. and Shishaef’n molteyi.)
If Gorntanelfa sp. can be synonymised with Ho'wnbua {Kealingella)
Longispina either as Gontanella Lomgispina or HolLinetla (Keslingella)

. rnadiata V(see.Chapter 6) then another strong European affinity will

be established. Also, if Shishaefla moreyi can be shown to be part

of a continuous nrxorphologicaAl series -from Shishaella witliamsae to
’ .

- o ; Shj,bh%&&i sp. aff. S. porrecta a further European link would be

-demonstrated. Since other Carboniferous species of Polycope héve

! ) - only been dgscribgd from Europe, lt is; also thought that the presence '
of Polycope n. sp. A. in' the Ma'ritime asgemblages is indicative of o \
e :

" a European affinity,

Vel ) Of the 7 species that show an affinity ‘to North
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palaéobioqéographically'significant species.

Te;t-fié. 5.4 : Chart showing affinities of

“ 4
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) Affinity Russia Europe '

i Eastern - North
Canada Americo

; _ (Northwest inci. Mid-
Spacies (Donetz Basin) 3'“;,.:).."‘ (endemic) Cofuinon')

7 ?

Gortanelio ¢p.
Balirdia ep. L.

Bairdia brevis

Baldiacyprls quortziona

Acratit gcuta
¢ ;

' Acutiangulata oequalis

Baselersiid -ﬁrm‘o

Bassilerslia obesa

Monoceratino gntiqua

Monocerating youngiana

{ "Meokioedensiia® voriciata
Beyrichiopsis cornuta

Paraparchites .sp. aff,
F. keliettde

'Chcdlnhaolla
suborbiculata

Shemonaelia
" scotoburdigoiensis

Shishaella moreyi

Shivaella wp.

Polycope n. sp. A.

Tealliocaris wup. - aff,
T. Ioudonmsiu )

Bellocaris
newfoundiandensis

amphiesitid gen. et sp. nov.

"Copetandsl 10" sp

Boﬁic'hfopniu lophota

gen. @t sp. indet. |

gen. ef ap. indet, 3




'ﬁnjnericanr Mid-Continent. faun.ﬁs (Text-fig. 5.4), 3 of them also show
an affinity t‘o European faunag; The low affinity with North
Américan faunas is suggested to be a function of t{he I‘Appala‘ch-ian
barrie; and circulation of océan cur?enté away-_ from(ghe_Mid-
Contiher;t in é nor'thwazdﬂ direction (Text-fig. 5.2} .‘\ -~ B

ST
LI )

With tespéét to thetMa_zitime Basin itself there appear

-

to be 6 endemic -??eci;es, of which two are i.m‘i'eternjtin'ed‘i speéies_, and
one is a.new. genus and species. It should be noted that of- th‘ese
species BQyuch,éapAu Zdbhota is very similaf to .B"—U"iCMOp«su puca/ta
which is w_ideistr_éad in Rusede,Ruzope and North America. -

-Thete is lack of species .affinity Between North
African faunas (Opara .énd Gramman, 196-6; Ble'ss and Massa, 1982),
and those of the uMarit‘_ime ﬁasin. Accordipg to Bless_ and Massa,
- (1982) these 'fa_una;s ‘;sho-_.xvld be rélgte_d to Buropean assemb;l.ages. .
however the larg_é nuxﬁber of ne-wvspeci'es deSctil}ed from Nbrth Africa
Aalso sugéests abhigh deg;.’ee. of endemism, .

The above v.;vuglin'ed dispéi:ﬁl of spelcies was due’ to
- the transfer of r;aupliar larvae in Surface ocean c,ur‘rents (Neale,
-1964; YMcKenzie, .1568). Since maﬁy‘*of the sb;zcies discussed are
: Benthic or nectobenthic and much of ,the Heréyni;an 6cean“s nor fhern
coastline éonsis£ed of epicontineﬁ'tal. shelves, fvéuna;', tr;ansfer,
would have been facilitated by the migr‘ation of larvae in shelf

currents. If a larva survives for up to six weeks and is transported

in a current of 0.5km/hour it could travel a maximum of S500km

(Scheltema, 1977); thus they could easily cover. the postulated

distances in 2 or 3 generations. It is also expected that the
. . w i :

most eurytopic species would have the greatest geographic ranges
' 179 S

gt T




N

{Scheltema, 1977); an expectation which also agrees with the results

of this st\idy.

5.4 _Summary

Of 34 species of middle Carboniferous crustaceans

described from the Maritime Basin of eastern Canada at _}eagt 3ss G
show an affinity with north-wést European faunas and 50% of these

show an affinity with Russian faunas.
. Only 20% of the total fauna shows ény relationship
" “to North American assemblages and 42% of these also show an affinity

with northwestern Europe. These relationships are attributed to’

the tectonOphysicalAFnd climatic setting as well as the, palaeo- e

oceanic circulation patterns.

-
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CHAPTER 6
SYSTEMATICS

6.1 Introduction

6.1.1)‘ Suprafamilial‘taxono;nx

Limb morphology, jaw apparetus and riat:‘ure of the-
cephalie region “in crustaceéns is enarkedly unlike thaf_‘of any eth'er
arthropod group, therefore they are ranked at a high level as a
separate taxonomic entit.y." The classif-ication used herein at the
class and phylum level is based upon t':he work of Manten’(l?73,v .
1977). .Only specimens from two classes u;ithin the phylum

Crustacea Pennant 1777, (4ensu -Manton, 1973) are des_‘cr.ibed in this

study.

6.1.2 Ostracode taxonomy .

A

The Treatise on Invertebrate P;leontology, Part -

Q, Arthropoda, (Mocre, 1961) dealing.with\os(tracbdes, is in the

process of being,réwritten, however the basic classulcauon of the

,-Treatxse 1'= used ‘in the present study but w1th some mod1f1cat10ns

(Text—flg 6. l). 'I'hese mod:l.flcatlons reflect more recent research
that focusses upoﬁ the relat10nsh1ps‘ of groups w1th1n the order
Palaeocop1da Hennlngsmoen, 1953, '

. Ostracodes described_ in thz‘..s tlh'esis; reﬁiaﬁiqlihé-within
the Paiaeo_copida fall--into t__hr'ee subdrders : Bey.ric-hiomorbha

Henningsmoen, 1965 ; Hollinomorpha Henningsmoen, 1965 ; and

‘Binodicopvina_ Schallreuter, 1972.° The superfamilies Kloedenellacea -

U_l}ich,and.. Bassler, 1908 ; Kirkbyacea Ulrich and Bassler, 1906 ;




| .
) A J
. .
f'\) o . - . ~ .
.' ‘e
£
»
Text~fig. 6.1 : Chart of suprageneric dstracode classification
adopted for this study. ,
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C.LAS-S.'. . ORDER . ' ‘vSU'BORDER . supennmu - FAMILY -
' “—PALAEOCOPIDA —_ BEYRICHIOMORPHA ——,ssvmcrnAcEA — BEYRICHIDAE
-—HOLLAINO'MORPHA '_ — HOLLINACEA — HOLLINIDAE °
S o —B|N>OD|_COP|_NA;, _— AECHMINIDAE . ‘ /
- E .- " N . ) ) .
. R , . o ~ “7KIRKBYOCOPINA ~ —- KIRKBYACEA- —[ KIRKBYIDAE = e
S e E I ° ~ T - =L AMPHISSITIDAE :
. * LpopocopiDa - () " L TrounoiELLACEA - YOUNGIELLIDAE
v — PODOCOPINA . , o - IR
" jr- BAIRDIACEA ' — BAIRDIIDAE o
@ i . " e c .
SR "OSTRACODAA. . : L -cvru:nAczA —t CYTHERIDEIDAE - .
: ' | T ' : o avjr.uocv"memp.\t
— PLATYCOPINA - S -
S _L xLosoeusLLAbsA - XLOEDENELLIDAE
: ‘ ‘ , L GEISINIDAE "
- - - -—METACOPI_NA -L * BEYRICHIOPSIOAE
' ' NEALD!ACEA : INDET.
. : - , \: HEALDIIDAE
’ ~—INDET. 1 _ BAIRDIOCYPRIDIDAE
PARAPARCHITACEA ' o o
—L PARAPARCH!TIDAE'
: ", "-MYODOCOPIDA 'L o : .
: . < .. . . .. L CLADOCOPINA - — POLYCOPIDAE -
| .
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and. Paraparchitacea Scott, 1959 ; traditionally considered ag
-~

palaeocopes are reassigned or questioned.
The Klqedqnellaqea are placed in the suborder.

Platycopina S#rs, 1866,'du0e to ﬁhe prese‘nce of a narrow.inner
laﬁella, typically :igh£ over left overlap, poor»ly defined sexual
dillbtphism and k\loedenellid hinlger. This“ classification wa\s n.y'sed
by Adamczak (1966, 1968), Bandel and Becker (1975) and Becker and
Saﬁchez d; Pdsada' (1977) . In this study the.sdbordi.nal rank of
Kl;‘l‘atycopiri;a is'.retaine& following Moore (.'L_961), Kesling and
Chiimén (1978! al;:d Poko.rny:(1978). This is vcontrary to'the work
. of ‘Grundel (1967) and Bandel and Bécker (1975) but retains the
uniifor‘:mi-ty of the Treatise classificapion of tinev Podocopida
(Text-fig. 6.1) until fufth;: agreement is ‘reachie_d‘ concerning the
status of all 'sul.:orqersl within the Podoco"pida.'

. Grundel ,(1969), érected the’ suborder' Kl:.i:kbyocopina
withiﬁ the ‘order Beyriéhiida Poko‘rny,‘1975_»3 ('= Be"yrichioc‘opina
VScott’, 1961.._) for alil palaeoc;pes lacking velar structures and
Vh'istirai— orvcruminal dimorph;sx;l. -Tﬁis_ i‘nciuded the supgrfamilie#

‘Drepanellacea Ulrich and .Bassler, 1923,, and Kirkbyacea Ulrich and '

Bassler, 1906. Bandel and Becker {1975) placed the Kirkbyocopina

wiéhin the order'Platycopid.Va; Bandel and Sanchez dé Po$ada (1977)
: :ahdl‘ Becker (1981), howgver; re-established it within ﬁthe
Palaeocopida. In the scf)eme suggesged. by .Beclker. .;nd Sanchezﬂ/ de. .
Posada (1977), l;l;le‘ Kirkbyocogiha ‘is restricted to the Kirkbyacea
and the suborder Binodicopina Schallreuter, 1972, iS'buse.d“tv:o

accémvmdatert':he Drepanellaceéa. Pokorny (1978) places the
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Klrkbyocoplna, con51st1ng of only the K;rkbyacea within an-
«h - \
undefxned qrde:. Inﬂthis study it is questioﬁably retained within

the Palaeocopida to underlzne the fact that at this time the true
afflnltles of this group are uncertain, alhhough most authors 5t111
retaln theKlzkbyocoplnawzthxn the Palaeocopxda. : . 1

It is clear that members of the Paraparchitacea

Possess a wide innér lamella. It was therefore piacad within the

order Podocopida Muller, 1894, suborder indet. (Sohn, 1971).

The simple hinge structure,'the muscle scar consisting_of many

secondary scars in a qu1te compacted fxeld as well as the wide

1nner lamella,-make it dxffxcult to ass1én the Paraparchltacea at

a subordxnal level. The Platycop1na typ1 ally possess a blserlal'
aggregate of scars, and’ the 1nner lamella is narrow or absent. .The
Metacoplna may posgess a simple hinge, but the aggregate muscle
scar fleld is’ qu1te unlike those described for ‘the Patap?tchitacea,'

e .

and the inner lamella-is typically absent. The Podoeopina

)

typicaliy.possess a wide f%ner lamella, bug the hihge is'often
dxfferentlated 1nto thzee or more elements. and the muscle scars ate
dlss1m1lar to those of the Pataparch1tacea. For these ;easons it 1is
cons1de;ed unlxkely that the Patqparchxtacea‘belong in any of the
presently defined suborders: of the Podocoplda, and is therefore

c13551fled w1th1n a subotder 1ndet.

..6.1:3 Malacdostracan taxonomy

Only two species'of Malacostraca are described in
this work and.both of them fall within the same suborder. It was
deqided‘to use the‘EUpraspbordinal Classificatfon of Schram (1979)

.. )85 '




’

as opposed to fhbt of Erookﬁ (1962, 1§69f, since it sgtesses the
similarities béiween pyqocephalomé}phs and other peracar ids.
Theiélassification is basedrubon ﬁore»conpl;tg material than
described hereih and is therefore not discussed iﬁ detail. The‘
classification of‘Schfam (1981b) ﬁt%iising the catgqoryv'cohort{
was not adopted hereinf"in order éo maintain uniformity of
.ta;onomié ;eve1§.used thgéﬁghout tﬁe_systematic descriptions.

i

6.2 Systematic descriptiéns'

Phylum CRUSTACEA Pennant, 1777

(4ensu Manton, 1973)

Class OSTRACODA Latrielle, 1806

(= Ostrachoda Latrielle, 1802, Ostrapoda Straus, 1821). -

Y
\

" Order PALAEOCOPIDA Hengingsmoen, 1953

‘"not. transl, et corfecg. Scott and Moore, 196}, ex

_ Paléocopa Henningsmoen,‘l§5§
Diagnosis-: Valves equal to subequal. Dorsal margin long and
;traight, with simple ridge and- groove hi;ge. S;rong'outer
caléateobs layér of 'shell, inner lamella ébsent.- Caraéace nonlobate‘

‘ to>quadziiobate, ﬁypically’ornahentéd with hodes, spines, rips or

carinae shd also with reticulate, punqtuage; granﬁlose or smooth
;urtacg;_ Sexﬁql diho;éhism domiciliar of extradémiciliar, some
groups may .be nbn-dimorphic.' (Adapted from Moore; 1961; Becker

and Sanchez de Posada, 1977).
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SUborder BEYRICHIUAORPHA Hennxngsmoen, 1965

o,

Diagnosis : Palaeocoplda with domxcxllar dxmorphxsm.

Superfamily BEYRICHIACEA Matthew,‘1886_
nom. transl. Ulriéh’and‘ﬂassler. 1923 eéx Bejtighiid;e:
Matthew 1886. | .
Diagnosis :_Straig@t hinged ostracede with subequal endg;or :
forward swing, mostly with well devéloped loyes and sulciléad_

shoding a tendency to develop carinae, velar and marginal structures.

Dimorphism well defined. -

Famj.ly BEYRICHIIDA#"M.atthew, 1886
- nom. transl. et corrett; Ulrich, i894.ex'8eyriéhinae
Matthew,_i884. |
Dlagnosxs : Straight hinged, non-sulcate)ﬁo trlsulcate, margxnal

.ridge or frill commonly present, . dxmorphism well mazked females

' o

'nznvar1ab1y with cruminal pouch.

Type-qenus : Beyrnichia M'Coy 1846

'Stratigraphic range : Middle Ordovician to lower Carboniferous.

Genus Copefandelfa Bless aqd'JQ;dan, 1971.

Diagnosis : see Bless and Jordan, 197la p. 186,

Type-species : Beynichia Noua—Sco{LcalJones and Kirkby,,léé4.

Stratigraphic range = Lower Carboniferous




"Copdande&&;" sp
Pl. 1, figs..1 - 4
Text—fig.'G.Z -
Materxal =8 Poorly prese(ved carapaces and 2vvalves, all 3uden11e§.
VDescrzgtion H Carapace smooth lobate, sulcate,preplete, and
sub—oval in outllne. Valves sub-equal in sxze, right valve bexng
only slightly largez than left. In )uvenzles of thxs collectlon all’
" lobes are confluent, anterlor, 'preadductoral 1obes and sylloblum
‘poorly def1ned and contxnuous with ventral lobe Adductoral-sulcus
broad and sweeps fthard, prenodal sulcusvweak and’qnterio:_lobe
"§u§preésed aqd f}éttened; Véstiges of harginal, velar fidgé, and‘
narrow @érgin;} surface. ﬁinéﬁkgpfgigh: and slithly~shorter'than'
maximum length, dorsal ridgé extends. above maxiﬁum dorsal extent of
lobes. Cardinal ;ngles sl@éhtl}.obthse;vposterior ;nglé closest
to‘éf . Cardinal a?gies wiAer'inAtrbss“section than hinge;
.PosterOAOtsal>procé§s‘nbt obsarved; |
Anteiior
Lobe

onadduc(oul - C-
Adduclovul

Syllobnum

] Marginal
Prenodal - 4 Flange
Sulcus ) ’ /

"Marginal

Ridge

Venical
tobe

VTéxi—fig. 5.2 rkmphology of ”CgpetandQZIA" sp.
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Localities SC. Nodo. 4, Wo. 2, Wo, 5.

s s “. '3 ] >..A ’ N 0 . -.I
Dimengions All dimensions given hereafter are in microns unless
B ~

otherwigse stated.

L° H W .
425 250 225 Pl. 1 figs. 1 - 3
- 375 225 225 Pl. 1 fig. 4

. Occurrance: Southwestern Newfoundland

ﬁemarks;: Copelandella novascotica (Jones and Rirkby, 1884),
originally described from the Horton district of Nova Scotia, has

been ;uggested to hav; hadhnon-mafine affinities (Bell, 1960} but
Bleds and Jord;n (1971a) prefer to consider a nearshore marine dhe to
the>coioccuu€nc;of'parapéréhitaceans. The NodobinEILé Band is suggested
gg.bging a sheltered nédkshoré"eﬁvirdﬁméht subjected to varying ‘
salinities (Knight, 1983) ' ;" - .
Suborder HOLLINOMORPHA Hennin:g.s_men‘, 1965
Diagnosiég;.Palancopida with extradomiciliar dimorphism. -
. . B s : ) ‘V
- . Superfamily HOLLINACEA Swartz, 1936
noh.'traﬁsl.'kesliﬁg‘(inAMoore, 1961) ex Hollinidae
lSwartz, 1936. : ‘ .
Diagnosis : ﬁéllinomorphan ostracodes with,anteriorvor posterior

-

situated dolonate or locular velar structures. Lobation prominent.

.

. Family HOLLINIDAE Swartz, 1936

densu Bless and Jordan, lgala.

Diagnosis : See Bless and Jordan, 197la p. 877.

189




3

Type-genus : Hollina Ulrich and BassleE, 1908,

Stratigraphic range : (2lower Devonian } middle Devonian to

upper Carboniferous. - x
A\ H

Genus Gontanelffa Ruggiéri, 1966
v :

Diaqnosis : See Ruggieri, 1966 p. 2,‘

-species : Gontanella negina Ruggieri, 1966.

Stratigraphic range : (hezein amended) lower to_uppe{'Carbqnitérous.

Gontanglt& gp.
Pl. 1 figs. 5 -9
T§;t-fig. 6.3
Material : 8 silicified more or less flattened.cargpaces.
Description : A hollinid ostracode with p‘zeplete quadrilobate
- .doﬁiciliﬁm'and semicircular outline with anterior ventral swing.

v

porsal margin straight with slightly obtuse cardin;l angles. -
"'Posterior border more steeply rounded tha; anterion{“zesulting in
forward swing. Maximum length inclined from posterior cardinal
.angle to point of maximﬁm curvature of anterior border. Hinge
line about S/6 the max;mqm length. Maximum width poorly ‘defined
as being at site of L3.
Ll and L4 seem to be confluent via ventral lobe,
L2 and L3 being more discrete. L2 smaller and loﬁer on the -,
domicilium than L3'thch‘almost reaches dorsal border. 2 deepest
and widest at mid-height. Lobatiop‘étronger in later instars.

The ventral border marked by a pair of advéntral

spurs, but no ‘indication of true velar frill. Adventral spurs
190 :




always broken and minor marginal spines might have been present.

Posterior cardinal spine- always present. [Text-fig. 6.3) -
Valve overlap not discernable.

Dimensions =
————————

fig, 7.
figs. 5,6.
fig. 8.
Vv * R . Eig. 9.
I - ) . A

'Locality : Crabb 2 - §

L8

-

N5. 3 -

Occurrence: Southwestern N_ewfounéland, ‘Hants County Nova Scotia.

Remarks : The size- groupings of. the scattergram “(Text-fig. 6..3')
indicate that 5 instars a}e- present in the collections. From the’
size and form,of the carapaces it is concluded that '.t.hey are

jm'reniles.. This presents the problém'of'differentiating- the .form
of Gontanella sp. fiom Holbinefla (Keskingetla) nadiata ,
(.;ones and Eir)ﬁby, ‘1686)'.'.Accor_dingv to- the definition of
Gontanella Ruggieri, 1966, the juveniles lack a velar frill, however,
Bless and Jordan (1971b) suggest tﬁac’ this is a matter of
preaervatiqn and ptéparation of speciinens. Ruggieri (1966) further
;Uggesi’:s that Hollinella fongispina (Jones and Kirkby, 1886) might
be better placed in the genus Go/},tane,&(;a, a fact reiterated by
sohn (1977): Bless and Jordan (1972)., however, place H,
Longiapina and its synonyms in synonymy with {{. (K.] radiata
and suggest that they represent juveniles of this f;n—m. The
ontogenetic development of H. (K.) nadiata is inferred by Bless

; v

and Jordan (1971b, 1972) to involve the loss-of the anterior

adventral spur as the velar frill develops. Ruggieri (1966)
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Postero
-dorsal
Spine

l

Anterior Ventral
Marginal Lobe
Spine

HEIGHT

T ! t
LLD] 1000 1200

LENGTH

-Text~filg. 6.3 : Morphology and growth sequence of Gomtaneifa sp.-

< ‘ ‘from Assemblage VI.

- Note : All measurements on plots hareafter in microns unless stated.
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suggests that as the instars develop, a frill is produced 1nvolv1ng
the spurs and 1nd1cates that in Goatanella negina Ruggler;, 1966.
the spurs are prese:ved throughout ontogeny, which is more con51stent

with a continuous development o_f form. va. as Bless’ and Jordan
(19'71b) 'sugge'st, the absence of a juvenile frill i;l the genus
Golbta.nd,&a.' is a function of Preservation and/or preparation, then

at present there is no way of telling these tuo fcrms apart in this
collection until adult specimens- are found.. ‘

It is beyond the scope of this study to examine v

A both H, [(K.] aadiata and GolbtanQLLa, h0wever, it is suggested tha£
the following 'form; be investigatedA in '?h‘,* light_ of the posSibility -

that they could all be placed in the genus Goﬁ/tand&a Ruggieri,

1966, as a reassigned form G. tongupém.(aones and Kirkby,. 1886¢C) s~

Beyrichia Longispina Jones and Kirkby, 1886c, pp.
257,258, PL. 8 fig. 3.
Hollina Longispina (Jones and Kirkby, 1886¢)
. - ' Ulrich and Bassler, . 1’908, §. 315.
Hoflina ﬂongup.(.na (Jones: and Kirkby, 1886c) 7
Latham, 1933 p. 361, fig. 9
'HonneLﬂa £ongusp¢na (Jones and Xirkby, 1886cC)
Cooper, 1941, pp. 45, 46,
Pl. 9 fig. 48, 49.
Ho&bcne&&a Zangupuza (Jones and Kirkby, 1886c)
Posner, 1951, pp. 48, 49,
- Pl. 8 figs. 3,4. ‘
Hothinel La ex. cm. l’.ongupma Bushmina, 1968, p. 40
' PL. S fig. 1.
_HOU’,Lmz. 54‘,e,panov4, Batalina, 1926, pp. 1328, 1335.
Pl. 22 figs. 13-16, Pl- 23 flgs. 23, 24."
HoLune,ua awama Brayer, 1952, p. 169, Pl. 28

fzgs. 13a,b.
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»,Blle-s.syand ;'Io:dan ‘ (1972 p.. 17) suggeAst' that fhere was a migration
of the form Hollinella (Kuunéau’;z) from Russia via western-.
Europe to t.'l-)e Nor th Al}\e;ican Mid?éonfinent ‘during the upber
Dewvonian and lower Carboh‘iferc.:jus, but if -the specimens of this
'collect'ion bélong to the. genus Goatanella Ruggieri 1966, then
'.little,can' be said of their geogfaph_ical'distr'ib‘ution since the
genus has '.only been'descrii:ed -from the uépgr Carboniferous of the
Carnic A'\lps (R‘uggiéri,_ 1966) and the Cheék:‘\éri_an of Arkansas (Sohn,

1917y

~ Suborder BINODICOPINA Schallreuter, 1972

Disgnosis : non dimorphic Palaeocopida.

Family AECHMINIDAE Boucek, 1936

nom transl. Svartz, 1936 ex Aechmininae Boucek, 1936.

‘Genus Agchmina. Jones and Holl, 1869
Diagndsis : See Jones and Holl, 1869, p. 217.

Type-species : Aech:ﬁih_a tuspidata Jones and holl, 1869.

Strat‘ig'raphi'c range : Middle Ordovician té middle Mississippian.
_ -Aedunina sp.?
.Pl.' 3v E'igs. .,'_‘la.
.‘Material’ :-'Sir;glc ‘internal cast of left valve.
Description :»o'biiquely‘se-mici‘rcuiar outline, straight hinge.
’ Cérdiﬁal .anglesr abtuse, 'poste:ior being moreso than anterior. )

Antefior border is more broadly rounded than posterlor,'which
o 194




. Sweeps foruard in. gentle curve. Ventral margin interrupted by

. smal] sub central overhang, whxch is contmuOus with posten.or borde:.-
Maxxmum hetxght just anterior of. mldlength'. maximum length below
hxnge, 1nclined antero-ventrally and about twice hel.ght.v Large
spxr_ne present in dorsola_teral area slightly to rear of centre.

) ‘ . ]

‘Spine oblique v;;'o valve and prbt‘:udes'dotsa’lly. A small 'node-like -

_ sweiling 1n -Etont of spine is conflvue'nt with spihe base. prne
 base gniptiéal, and dorsal side of base, almost continuous with
_dors&l_margin. 51nce spec:l.men is internal cast, on.gmal spine was
_ hollow, probably longer than Preserved length Lack‘ of shell'
ma_terial preéevents description of external n.\argih‘al'.de‘ta'\il..
Dimensions : .

L " H c .
975 500 Pl. 3 figs. 1, la.
Locality : Ag. 3 |

Occurrence: Poré au Port Peninsula, .westezn Newfoundland.

Remarks : The upper range of Aechmuuz is often given as mlddle ‘
MlSSlsSlpplan (Levinson 1n Moore, 1961) apd'zecords of the genus
in the Carbonxf'erous are rare. 'rwo such de5cnpt10ns are Aechm.na
.
Long4c0)1m,¢ from Rinderhookian (Ulnch ‘and Bassler, 1923) and
Aechmina carnbonidera from the Carbonlferous L1mestone of England,
(Smith, 1911).  an unsubstantiated record of Aechmina in the
Pennsylvanian is thét of Knight (1928), but 'th.e»deséripti.on aﬁd
figures of the sbecimen do r-\o-t 'ali;f:w the trug'aff‘i‘niti‘es tofg

Stated.
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Suborder KIRKBYOCOPINA Grundel, 1969

Diagnosis : Palaeocopida? often possesing kirkbyan pit, adventral
structures, carinae and frequently abret,iculated ornament.

" Non—dimorph ic.

Superfamily KIRKBYACEA Ulrich and Bassler, 1906
riom.- transl. sohn (in Moore, 1961) ex Kirkbyidae Ulrich
and Bassler, 1906.
Diagnosis : See Sohn in -Moore, 1961, p. 163.
F 4
Family KIRKBYIDAE Ulrich and Bassler, 1906

Diagrosis : See Sohn in Moore, 1961, p. 164.

Genus Kinkbya Jones, 1859
Diagnosig : See Sohn in Moore , 196'1, p. 164.

' Type-species : Dithayocaris permiana Jones, 1850.

Strétigraphic range : Lower Mississippian to middle Permian.

Kinkbya n. sp. A,
Pl.'3 fies. 2 - 6; Pl. 4 figs. 1 - 6
Text~fig.. 6.4 ]

Material : 192 carapaces and valves.

Diagnosis : ;I‘y"pical Kinkbya morphology but possessing anterior

- cardinal spines and tubercle in place ‘'of true kirkbyan pit.

-~

DescTiEtion : Elongate, semicircular, amplete carapace, straight
. ‘ ’ N » . .

hinge. Cardinal angles almost_ 9Q°, Maximum length equal to, or

just below, hinge line; maximum.width central, «carapace’ tends to
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tumid. Po§teti{;?sﬁoulderipoorly defined and hiﬁgg img;essed'slightly"'

into dorsal margin. Two mazginal carinae and han:ow unérnamer;ted
margina_l surfacé presént. All carinae converge at cardinal .

- angles. Inner éarlna st?ong, sub—parallel to valve marglns and
<sxtuated hlgher on lateral surface than outer carina. .Area bereen‘
igr}e,r and outer carina} coarsely reti;ulate, but r‘eticulationl is not
as well de.f'ined as on rest of the lateral ‘slu:face.: Reticulation on
lateral surface- is finer, tho;xgh‘ s_tili,c‘?arﬂsvev, and _shoﬁ_s no
"consistent ;;ai:tétn. Inner carina ofbe.ach Vvalve terminates at
anterior -cardinal angie in short stout spine angled upward and

away. from hinge line. No spines pt{sé;véd at posterior cardinal ‘
angle-. Ki’rkbyan p"xt locaégd be low mid-height. in a position just
posterxor of mig- len;th, Granular knobi,v uh‘etéy best deve.l.oped. but
‘hever seen as pit, though may occﬁr as non-granular, flat tubercle
surrounded by 7 or 8 reticulations. Long axis- of knob parallels -
hinge line. H:.nqe, where seen, Of simple ridge and gtoove type,
lacks terminal elements. Left valve is very slxghtly larger than
right and overhangs ventral margin to small extent,'xq end view7‘ 

\

No dimorphism.

Dimensions :

Locality : NS. 3
Occur rence: Hants County, Nova Scotia.
Remarks : The scattergram (Text-fig. 6.4) indicates. that instar

definition is poor and that there is a spread of values both
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Text-fig. 6.4 : Growth sequence of Kirhkbua n. sb. A; from

Assemblage I
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verticall& and horizontally, (see section 4.10.3). This feature

has been noted in other members of the suéérfamily described herein.
Sohn (1954, p. 8) discusses the occurrenceof knobs in

_place of true kirkbyan pits and.states "...... that the knobs

replacing pits in some specimens are adventitous and not

morphological Structurés." Having not examined Kirkbga fLaciniata

Knight, 1928, I cannot say whether the knob described as occurring

in this species (Knight, 1928, p. 255).15 a function»of presegvation
or ﬁot. However, in the specimens of this collection, wherever
a "kirkbyan pit" can be seen it‘occgrs as a tubercle, suggesting that
it is nqé an adventitous feature.

. In outline this species moét ciosély resembles
K. AgnmwimLQIC:Qneis and Thurmann, 1939. Since not all specimens
posses spines, it is feasible that their non-oécutrenceis not
diagnostic of other material. However the lack of ornamentation on
the marginal surface and most importantly the "kirkbyan"

tubercle are distinguishing features of this species.

-

Family AMPHISSITIDAE Rnight, 1928
Diagnosis : Straight backed, subquadr;te ostracodes, with often
prominent central node sometimes flanked by anterodorsal and
posterodorsal carinae or nodes. “kirkbyan pit" usually occurs
within or near subcentral node, if present.‘ One 5: two marginal
ridges flank free margin. No dimorphism has been observed. (Text-

fig. 6.5) (Adapted from Sohn, 1961; and Grundel, 1965).




Paslero-dorsal

Spine

Subcentral
Node

T

Dorsal Carina

Posterior
Terminal Inner
Carina Carina
Marginai
. Kirkbyan

Carina
Pit )
Ventral
Surface

Text-fig. 6.5 : Typical amphissitid morphology.

Genus Amphissites Girty, 1910
Diagnosis : See Sohn, 1961, p.‘115

Type-species : Amphissites rugodus Girty, 1910

*

L Amphissites sp. aff. A. centronofus (Ulrich
and Bassler, 1906).
Pl. 2. figs. 6 - 8

Text-fig. 6.6
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Matgrial H éarapaces and 3 valves Qéll preserved.

120 assorted poorly preserved carapaceg and valves.

: DxagnOSLS : Typical- AmphLAALteA (Text~ flg. 6 S} but with vestxgxal
,termxnal carinae, and uanotmly medium reticulation over whole
carapace surface. except on ventral surface which is unornamenéed.
bescrigtion : Carapace elonéate ovate, yith strhight dorsum.-

"Maximum l;ngth j#st above mid-height. Maximum height at mid-
length. Hinge is slightly shorter than max imum length, also
depressed into the dorsal margin. Cardinal angles obtuse, anterior
angle being slightly larger tgan posterior. Dorsal sh}eld'clliptical

in oufline-broadest posterially. Both inner carina and marginal

.
Y-

flange are smoofh and parallel convex ventral margins. Ventral
area unornamented and narrows d;;sally. Five rows of reticulations
’between the marginal flange and the inner carina. Faint postefior
" terminal carina présent on largest speéimen 4 feticulations in
from iqyér carina, it is 4§ reticulations long and continuous with
dorsgl shieid. Reticulation of mediuth grade, uniform ovérbvalvev
surface ahd rough;y concentric to valve margins. "Kirkbyar® pit"
obscured by'ornamentation. Large dorso-lateral node situated just
énteriérly of mid-line,labout'1/3 of lenqth.of‘valve{ quite -
distinct. |
Dimensions

L H .

925 525 (550). Pl. 2 - fig. 8

700 37% - Pl. 2 fiq. 7
650 340 Pl. 2 fig. 6

Locality : NS. 4, B.1, B.7.

,

Occurrence: Antigonish County, Novachotia, and Port au Port

Peninsula, western Newfoundland.
' .201.




Rematks,f fext-fiq..ﬁ.ﬁ indicateS'Ehat‘instar definition is poor.
-This species differs from Amphissites centaonotub by lack of well -
;dethed termxnal carinae, and the unxform retxculation.' Finer

ornament surmountlng the central boss is described by (Knxght, 1928;
' Bradf1eld, 1935 Sohn, 1954 Glass, 1967; Anderson, 1970; Beckgr,
.1978). The‘he1gh§/1ength.tatio is also smaller than that of...

A.‘éenxaonotuA; There are also‘S‘rows of reﬁiculatioﬁs between the
'margxnal flange‘and the 1nnet car;na ‘as opposed to 3 .or 4 as in

most descrxptxons of ‘A, cenIAonotuA

Genus-et sbecies novae;‘
P1s 2 figs. 1<s N
..Text—fxg. 6.7 .
'Mﬁterial + 39 assorted carpaces ‘and é&einkérns. ' '>
'  Diéghosis' ‘Intermediate between Amph¢¢44ze¢ G1:ty, 1910 ‘and
"Ec{omed&tﬁb" Cooper, 1941. Form possesses sxngle marginal carina,

dotsal shield angd - promxnent sub- cent:al node . Termxnal carinae and

" inner carinae absent.

St:aﬁigraphic ;snge : Middle stsxssxppxanp
4béscfigtion . Carabéce subquadrate, thh straxght dorsal margin.
‘Maxxmum length just above mid~ helqht and maximum helght at mig- length.
‘Hlnqe sllqhtly shorter than maximum length and incised into dorsal
'marq:n. Cardxnal anglcs llttle over 90° .and poste}ior'cardinal
rsngle supports pair of short indistinct spineg angled upward

(31.2' fig.l')- CarapaCe anterlorly tapering wnge-shaped 1n dorsal

aspecﬁ.‘dorsum marked by distinct sh1e1d fo;med by presence of

dorsal carinae obliquely over-reaching dorso-lateral edgé..:Dorsai
202 '
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Text-fig. 6.6 : _Graowth sequence of Amphlissites sp. aff. A,

centronotus from Sub-assemblage IIA(x) and

Askemblage III(o}
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shield and marginal flange continuous at cardinal angles. Marginal

-

flange smooth, often poorly preserved, ventral sufface»is non-

reticulate. »Site of inner }idgé marked by slight tumidity of
sub-central ventral portion of lateral surface. Large node present
in dorso-lateral position and overlies mid-line. Node about 1/3
of valve-length. Beneath node, angled toward postéﬁio:_cardinal
angle, is elongate "kirkbyan pit“L' Surface 6f vaivgs are orndmented
by rough%y ¢oncentric, medium reticulation. No dispernabie valve
over lap. ]
Dimensions : Figured specimens : L ‘H
' Genotype 780 350 fias. 3, 4
Paratype 775 400 fig. 1

. 525 300 | fig. 2

- 510 280 -fig{ 5, S5a
Locality : Ag. 2, Ag. 4, Ag. 5, Ag. Qu. 1
Occurrence: Port au Port Peninsula, western Newfoundland.
- Remarks : A scattergram (Text-fig. 6.7) of this species indicates
that the iqstars are>poox1y clustered, and, also, that there
appears to Se a variation between length and height, a feature that

‘has been noted for other genera of the Kirkbyacea described in this

study. The apparent asymmetry of the plot reflects the measurement

“of all specimens, including the.steinkerns of the larger specimens,

which are smaller than true carapace material’.

Discussion- : Sohn (1961), discussing the Aﬁphissitidﬁe Knight, 1928
gives a dia@nosis and discussion of both AmphLAALIe; Girty, 1510
and "Ec{qmediteA" Cooper, 1941, (Sohn, 1961, p. 115, 126). He
provisionally retains the genus "Ec{&med&tQAJ Cooper, 1941, and
characterises it by the possession of two or more marginal carinae

and the lack of terminal carinae. 1In the key (Sohn, 1961, p. 114},
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Text-fig. 6.7 : Growth sequence of amphissitid gen. et sp. nov,
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from Sub-assemblage IIB.
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"Ectomedites" is further distmguxshed by the absence of a dorsal
keel however, Sohn (1961, p. 126) states that the holotype of
"'Ec,tomadx/tu” p’umwé Cooper, 1941, has a very poorly preserved
dorsal keel. 1In the Treatise (Sohn in Moore, 1961)., "Ec,tomedu:u"
Coopez, 1941 is put into quest:.oned synonymy with Ampiu,bédu
' Girty. 1910. It would appear from the descriptions and figures of
species attributed to Amplu‘éébtu and ”Ec,tomedufu” by Morey
_.(1955b, p. 477 Pl, 54 flq. 7), Croneis and Thurmann (1939, p. 3.11,<
pl. 8 fig. 10 - 12), Cooper (1941, pP. 51, pl. 9 Eigs. 46, 47,
1945, p. 368, pl. 57 figs. 1 - ¢, 21. 30,.1946, p. 103, pl. ].5
/fxgs. 37 - 39), Posner (1951, P 64, pl. 12 figs 7, 8) and Zanina
(1€55, p. 233, pl 5 flqs. 8, 22, p. 231, pl. 5 figs. 9, 10}, that
>.va;'g¢nps 1ackinq a dorsal keel with the cha»racten.stics ascrlbed
A 1941, doel exlst, but that the genotype
is not 'typ_ig:a of . the ~ge‘nus. Sohn (1961) also reassxgned the
ihstars descr 1bed by (fOOper (1945, 1946) to another genus.
| " A third genus, Neaclu,&.na Matern, 1929, has a similar
‘morphology to "Ec,tomzd,otu" Cooper, ‘1941, m some respects. . -
Orﬁxnally assu;ned to the Eurycmlmldae Ulrich and Bassler. 1923,
" by Matern (1929),,1:: was removed therefrom by Swartz (1936) and
) “HennJ.ngsmoen (1953), The Treatxse (Howe in Moo:e, 1961, p. 413)
tlassxfxes the genus as a nomen dubium, . B]umenstengel (1965) ‘, .
. 'descrxbed a. new species ‘of the genus and suqqested an affmxty with
..,the Amphxss.ltldae. Becker, (1981 pp-;!:i 34) descn.bed anothex
_new specxes, left a further two. species thhout names and. assxgned .

" the genus as being posslbly amphissxtxd.

‘Comgarison of f'EczomedAIu" Cooper, 1941, and
' . - 206 . - :
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Neochilina Matern, 1929, reveals that there are no terminal carinae

in either genus and that a dorsal keel has never been described

‘for Neaciu,&.na Matern,,1929 They 'differ, however, in two'

important aspectsxl the subcentral node 1s much more : prominent in

' Neochd,um. Matern, 1929, than it 'is in "Ec;tome.dx.tu" Coope:. 1941,

‘or Neoéhifina and that of "Ectomedites”. —

i (Ulnch and Bassler), by Anderson (1970)., S ] . (:_:,

»"and there is only one margmal carina in Neoch«d,uu Matern,. 1929.

-

~ THe new genus,described herein*iq different from all-

of .the above mentxoned qenera by the absence of termmal carinae-

“the. supressxon of- the inner carina and the presence of a dorsal keel

The nqd‘e is :.n;ermed:.ate ,mfpromxnence, between ‘that of Amphdissdites

It is interesting to note tn_at steinkerns of the

genus ‘have a’ _si.'mila.l._r morpholegy to those described as Afbanelfa

'QOuI.di.Ha:r‘is and La'licke‘r,‘1932, and Binodefla binod_a Bradfield,

1935, whxch were’ placed in synonymy with Amph,uu,tu cemtnonatws

?Super family YOUNGIELLACEA Kellett;~1933

nomi., trans‘l.' Sohn in Mbore, 1961 ex Youngzelhdae Kellett, 1933.

Dfagnos{ : See SOhn J.n Moore, 1961. p. 177. ‘

Remat'k; ’: 'Th1s super famlly is’ placed in the erkbyacea with v
'considerable doubt. .None'of the assigned genera exhibit the
'ki;kbyacean pit", >tlj‘;a "‘lo‘bation or the carination typical of ‘the
kirknyacnans. Thé taxodont hinge that has been described by Jones
and erkby (1886e) and Wilson (1933). fs also atlyplcal of the’

Kukbyacea. It is not,. mcluded in the suborder Kirkbyocoplna

Grundel, 1969. '
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Family YOUNGIELLIDAE Kellett, 1933 .

Diagnosis : Same as for superfamily. .

Genus Young&'d&l Jones and Kirkby, 1895
Diagnosis : See Sohn in ‘Moore; 1961, p. 177

Type-species’ : Youngia xectidonsalis Jones and Kirkby, 1886e.
Stratigraphic range : (?Upper Devonian), lower Mississippian to

t-JPP‘EI Pennsi'lvanian. o
| e
Youngiella sp.
Pl. 5 figs. 1 -4
'Pez‘tt-fég.' 6.8
Material : About 25 steimkerns.

N .

'Descrigtion : Small, smooth, elongate, subquadrate carapace with.

long,,s"traight, centrally flattened dorsum. Cardinal angles aboﬁt :

95°* w1th poster ior. angle less than anteuor. Anterior margi‘n more

broadly rounded ‘than posterior whth curves’ shghtly towards
ventral margin. Ventral margin sub-parallel to dorsum and ventral

swing résults in m@ximum.height bei.nq coincident with line drawn

perpéndicﬁ],ar to anterior cardinal angle. Ventral border concave
-.ce‘ntr'ally. Maximum length about twice helth, and pazallels dorsum,
at about ml.d he1ght Maxxmum wxdth antenor of poster ior cardmal

arngle and posterior or: mid- lenqth Hinge Sttalght. sllghtly w

\

depressed and about 3/4 ‘maximum length'. Left va]ve nan’owly
: A . .

overlapped by right anund free margins. In dorsal aspect carapace

o

appears sub lanceolate but postenor border is more truncated than

anterior and also indented. --'No marginal rims.
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on




id
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Dimensions : °
L H 4 W . ' '
400 190 150 Pl. 5 figs, 3, 4
375 175 150 Pl. S fxgs. 1, 2
Locality : Ag. 2 Aq. 5, Ag 6, Ag. Qu. 1,
B, 1, B. 2, B. 4, B. 5, B. 7.

Occurrence: Port au Port Peninsula, western Newfoundland.

Remarks : The present Treatise (Moore, 1961)Vdefin1tion bf Youngiella

'Jones and Kukby, 1895, separates it from Moau,tu Coryell and
Billmgs, 1932, by the presence of narginal rims in the latter.
.Uslng th}s criterion 1t is clear that many specxes have ‘been
erroneously referred to Voung4,d,£a Jones an;i Kzrkby. 1.895.

Specxes that are’ correctly referred to this genus indicate a

stratigraphi,c range from the upper Vlsean to the Westphalian;

B occun:em:es being later in the United States than in England-and

(Russxa. 'I‘he follom.ng is'a ligt of hereln accepted specxes o s
for Voung,ge,ua Jones and Kirkby, 1895, val]. ot:her forms being

1ncorrect1y assigned to the genus.

1886e Voungm reetidonsalis Jones and Kirkby, p. 515,
fig. 5 -7. | )

1895 Young{ella rectidorsalis’ Jones and Kirkby, p. 456,
pl..21, figs. 5a - @. . '
Descr ibed from the Carbonxferous 11mestone series bf
England. . ‘ . . .

1933 younngCa knighti Wilson, p. 417, pl. 50, figs. 2a - c.
Described from the Desbiqini_an of Oklahoma. ’

1941 Moonites élongatus Cooper, p. 64, pl. 14, figs, 20, 21.

Described from the Chester of Illinois.

1946 Vaung.LeLLa knighti wxlson. Coopet. p. 122, pl. 21.
figs. 5, 6. . - ' '

ADesch.bed from the Desmoinian to virgilian of ‘Ii],lnc'»iﬁs. o
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1951

1964

~1977

1981

- nom.

nom.

- nom. -

Diagnosis :

Diagnosie =

Voungace,(;l;a nau&cula,ta Posnet. pp- 71, 72, pl. 15,
figs. 1 - 3. ' , ) ,
Desl:t ibed from the Tulsky to MLkhaLlovsky houzons of

'the Russxan Platform.

Voung&dla elongata (Jones and Kukby) Gorak
pp. 190, 191. pl. 4. fxg. 4.

Descrlbed from the C f lg of the Donetz Basin.

VounQLe&Ca 8p.. or spp Sehn, p. 150, pl. 1, o

f;g‘s. 29 - 32, 39 - 46, pl. 2, figs, 1 - 3. .

Described from the Chester-Morrowan ‘of 'Oklahoma and
s A

Arkansas.' . o
Youngiella c: calva,tu,é Lethiers, p. 41, pl. 4, fig. 40.

Described from the Frasnian to Fammenian of -

‘Saskatchewan and Alberta.’

- Order PODOCOPIDA Muller, 1894

correct Pokorny, 1953 pro Podocopa Muller, 1894

Suborder ponocopnm Sazs, 1866 R

f

correct Swam m Mooze, 1961 ex Podocopa Sars, 1866 n

Superfamily BAIRDIACEA Sars, 1868

transl. Sylyestar~Brad1ey, '1948 ex Bairdiidae Sars, 1888

Family BAIRDIIDAE Sars, 1888

See Sbév’ér and Hre‘ss.l_qnd in Moore,: i9.61_, pe 201,
Subfamxly BAIRDIINAE Sats, 1388 . T

See Maddbcks, 1969, pp. 14 - ,16'. T T
T . S N
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-Type-speciés : Baindia cuntis McCoy, 1844

) anon!mx/

Genus Baindia McCoy, 1844

Diagnosis : See Moore, 1961, pp. 202 - 203.

Stratigraphic range : Ordovician to Recent.

Baindia brevis Jones and Kirkby, 1867
Pl..5 figs. 5§ - 10
Material : 25 carapaces and 3 valves.

: 1867 Badadia b)teuu Jones and Kirkby, p- 221.
1879 Bairdia b/:.p,uu Jonea ‘and Kukby. P-. 575, Pl 31,

len‘rith. Dorsal

than anter xor .

v

fxgs. 1l - 8. : . ) .
BaLAdLa baeu¢4 Jones and Kirkby, p. 305, Pl. 16, fig. 9.

1892
1939 Baindia baevu Jones and Kitkby, Kummerow, p. 45, .
Pl. 5, figs. 4a b o
1951 Baindia brievis var. jonesd Posner, p. 90, - o _
_ Pl. 20, figs. 4, 5, Pl. 21, fxgs. 5, 6 ' )
1956 Baindia jone:s), var. adiposa Zanma, p. 248, . ‘
Pl 8, f1gs.‘1a b. . T
1967 Baindda (BaAAdLa) subbrevis Gorak, p. 66,
PI1. 17 fxgs. 6a, b
1968 Bcu)Ldm brevia Jones and Kirkby, Bushmxna.
" PP. 98,.99, Pl. 19, fig. 5.
. ’ 19?0 Bmd,ca’baeuu Jones and Klrkby, Bushmina, A ’ .
] 5. 36,1, 11, fig. 6. ’ S . v
‘1975 Badirdia ‘fonesd Posner, Bushmina, P. 57- Pl 12, 'fig. 4.
. 1981 Rectobaindia? be.ﬂ.muana Robinson.' Bless et al., -
“ . ‘ p. 149 Pl. 3, figs. 53, 54. ’
P . —“,27!.93;1 Ba,LdLa dd(u Kelletty p. 126, Pl. 14, ‘figo. 6a, b.
- N2

de.ux peﬂmam Hamzlton, p. 715, Pl. 110, flqs, a,b.

; Desi:rigtion H Carapace subxhombo!.dal, helght being about 3/4

-~

rnargm 1s strongly convex with steepet posterxor slope

Demarcatlon of hmge lme and postermr slope less
‘ 212 - X .
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“p;ominent than demarcation of hinge-line and antezioz slope. Hinge
is short and inclined to posterior, which‘places maximum height at
ghtezioz cardinal angle. Anterior and posterior slopes are'qently
cogc;de. Ventral border convex, but may be flattened centrally in

:sbme specimens, with slight angularity between ventral margin and
anterior curve. Anterior extremity broadly rounded, to alm&st
truncated, with supréssed beék above mid-height. Posterior
extremity more acuminatg wi;h pronounced beak below mid-height.
Maximum length trends obliquely from one extremity to the other and

:parallelé inclination of hinge-line. Maximum width at mid-length
slightly behiﬁé maximum height, carapace tumid, having broad

Alénticulér outline; width hormally ﬁlightly greater than ¥ length.
ﬁeft valververlaps riqht around free margins with pronounced ventral -
selvage . in most specimens. Surface ornament generally iacking,
some specimens show very faint punctuation.

Dimensions

L H W '
900 550 so00 Pl. 5 figs. 5 - 8

875 . 500 450 Pl. 5 fig. 10
72? 500 400 Pl. 5 fig, 9

Locality : NS. 3.
Occurrencé:‘Hants County. Nova Scotia, U.K. Ireland, Belgium,
Germany,'Russia, Mongolia, ?U.S.A.

Remarks : Baindia brevis Jones and Kirkby, was ﬁifst named.in-1867,
but since no ;esc;iption was éiven of tﬁe spécies at that time it

became a nomen nudum as pointed out by Sohn (1960). Bassler and

'7Kellét;'(l934, P. 167) credit the -species to Jones and Kirkﬁy. 1867,

S aa st pemrwye W

however the first description of the form was ‘given in 1879, Jones.
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and Kirkby (1879, p. 575) stated that the form of the cazapacel

is vagiable, and this haé resulted’in the species being shif;ed

from genus to éenus,vand subdivided into sub-epecies.

Robinsoﬁ (1978, P- 152) placed the species in the Cnyptabaindia.

and Bless et al. (1981, p. 148) placed it iq Rectobairdia. 1In hova
Scotian material there is no sign of a posterior spine, and although
the anterior beak is supressed, it is not totally absent as in
Cryptobaindia beaniciana Robinson, 1978; “Wue to the arched dorsal
margin and the presence qf a wéak anterior beak, the form is herein
left Qithin the genus Bagind{(a. Russian yorkérs, including Posner
"(1951), Gorak (1967), and Bushmina (1968, 1970, 1975) have
congistently a;képthd to subdivide the spécies, but all new
descriptions are essgntlally within thd framework establishéd by
Jones and Kirkby (1879). From the material of this collection it is
imposgible fo sepdrate minof va;iations iﬁto diﬁciéte groppﬁ; {
therefore to'avoia nomenclatural duplication ihvolviné Qub-speciés
that are often indistinguishable ffo@ one andther, the original '
description of Jones and Kirkby (1875),_15 taken tq be'cofrect,
which allows for intraspecific variability (Cadot-andyksesler,

1973).

Bairdia sp. L. Sohn, 1960
Pl. e figs. 1'-8
Text-figs. 6.§a,b

Material : About 200 assorted carapaces and valves.
—_——cf2 o :
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Synonymy : 1879 Badird(a plebeia Reuss, Jones and Xirkby,
'P. 569, P1. 28, figs. 9 - 14,
11941 Bau.dux atlenuata Girty, Cooper, p 25, pl. 1,
' ' s f:lgs. 33, 34. ' i ’
. : ‘ : ‘ 19’4‘7-Ba,('}l..d;(:_a. attenuata Girty, Cooper, p. 84, P1. 21, :
| ‘ figs. 27, 28.
“ . _ : 21978 Bairdia orientalis Bushmina, Robins;on, p. 152,

‘p1. 12, figs.'6;, b.
Descrigtic:n. s Eldng’a‘te‘ c;a;apace with gently curved dorsal margin
- in Lgft valve \}hich_ ové.r—te;:ches :strai-ghte; dorsal margin of rightA
vaive. , Anterior Vs'lo-pe'less steep than posterior, both slightly '
cc:mcave' . .Angle between hinge-line of _righf: valve and anterior
and posterior slb'pes mere pronounced than b.etween corresponding
-parts of left vﬁlve, which is more uniform in outline. " Ventral
m.azgin stréight; with slight selvage Idevelop;d antériox; of mid-length.
.V'entréll margin c?rve_s broadl} up into extreméitiés. Posterior beak’
more acum_inai:e than anterior and has definite angle with ventral
m‘ar’gin. Pbstgrior beak..situ'ated qut‘be.low_ mid-height atnd> anterior .
- ‘beak situa£e§l iust‘abo(/e mid—héiqﬁt. Ang:ezior beak moxe broadly |
-:qunded tha‘n pdste’iior béak. - Maximum length slightly below mid-
ﬁeight; and maximum heigh‘tv at ;rlid;leng&. Maximum width median,
‘carap-'acé‘l.anceolate» in. ddrsal p't.\;,iine wj_.tﬁ tapered to all_nost pointed
’ ends. Wi&e ‘inner .lamella with., anteriéx_‘ and ‘pésterior"vestibule‘sa

' ‘pre‘senit, Carapace smooth.
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Dimensioﬁs :

‘L H W » :

1275 625 460 Pl. 6 figs. 7, 8.

1275 600 430 Pl. 6 figs. 5, 6.

' 1100 480 400 Pl. 6 figs., 1 - 4,

Locality : Ag. 2, ARg. 4, Ag. 5, Ag. Qu. 1, M;.bl,‘wd. 4,'NS. 3, NS. 4.
Occuprence : Sodthweétetn Newfoundland; Hants and Antigonish
Counties, Nova Scotia; U.K.j) Illinois, U.5.A. |
Remarks : This form is Gery similar to Baiadid oaien;qlib Bushmina,
© . 1975, however.~8; orndlentalis shows a greater angularity of the .
dorsal margin and élope; together with a sligétly longe;thinge‘
li.n‘e._ : It is possible that B. orientalis should be included in
synonymy with BaLad{a sp. L.. In the- materxal from the Marltimes
of Canada, it is ftequently impossible to differentiate the forms
‘havxng a straighter dorsal’ margin from those with a more rounded
QOrsai margin, becau;e there appeafs to be a continuous variation
of this character. Pl. 6 fig. 1 is clearly the same as B.
bnlentalLA Bushmina, Robinsoﬁ (1978), however, Pl. & fig. ? is mor;
closely akin to Bairdia pleBLa Jones and Kirkby, 1879 sensu Soﬂn, 1960;
aﬁd Pl. § fig. 7 appears to form a link between the two extremes. |

It is interésﬁing to note that specimens from Nova
Scotia (fext;fig. 6.9a}) appear to be consistenfly'higher and ’
.wxder in the later instars than those from Newfoundland 1Text—<

fig. 6 9b). “For discussion of this phenomenon see sections 4.3.1

and 4.10.3.

Genus -Baindiaciypris Bradfield, 1935

Diagnosis : See Bradfield, 1935, p. 93.

> o
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Type-species : Baindiacypris defoi Bradfield, 1935.

Stratigraphic range : Devonian to Permian.

Bairdiacypris quartzigna (Egorov in Polenova, 1953).

Pl.-6 figs. 9 - 14.
Material : 48 carapaces and 9 valves.

Synonymy : 1953 Bairdia quartziana Egérov in Polenova, pp. 52;'53,
"~ PlL. 9, fias. la,b. '
- . 1953 Baindia quartziana Egorov, P. 22, Pl. 13,
figs. 1 - 6, P1.“ 14, figs. 1 - 4, 8.
1953,Baindid cfi B. quartziana Egorov, p. 24,
- .- Pl. 14, figs. 5 - 7. o
. 1968 Baindia (Bairdiacypnis| conspicua Gorak, pp. 76, 17,
" Pl. 29, fig. 3. _
1974 Baindiacypris cf. B. quantzianma (Egorov), Becker
et al., p. 13, list, PL. 5, fig. 9.
1981 Bairdiacypris quartziana (Egorov), Lethiers,
, p. 87, P1. 19, figs. 180, 181. :
Description : Elongate subova?e outline. Dorsal margin straight
with poorly‘defined'shallow anterior slope. Posterior $lope meets

hinge-line at distinct angle. Ventral surface parallel to hinge-

line, with slight concavity at mid-length. Anterior end broadly

‘rounded with truncated beak above mid-height. Posterior end

more acuminate and'situated below mid-height. Maximum height, due -

" width central.™ Carapace lanceolate in dorsal aspect with rounded

ends. Left valve narrowly overlaps right along anterior and

posterior slopes as w5 mid-ventrum. Surface smooth.
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to ventral concavity. at anterior end of hinge-line, forward of o -
. 1
‘mid-length. Maximum length just above mid-height and maximum >
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Dimensions :

L H

1375 525 Pl. 6 figs. 9, 10
1350 550 " Pl. 6 figs. 13, 14~
1250 475 Pl. 6 figs. 11, 12

Locality : NS. 3. ¢

?

Occurrence : Hants County, Nova Scotia; Donetz Basin and Volga

&

Region, Russia.
.Subfamily ACRATIINAE Grundel, 1962

Diagnosis : See Grundel, 1962, pp. 85, 86

Genus Acratia Delo, 1930
Diagnosis : Cara’fﬁace elongate and acuminate especially in posterior
end. Dorsa.l and venfral margins convex with or without upswept
curve in anterior third of ventral margin. Overlap onl(y présen.t
along ventral and antero-dorsal ma.rqin. sometimes along postero-

dorsal margin. Hi'nge straight and slightly curved. Inner lamella

developed.' (Adapted from Delo, 1930 and Grundel, 1962).

Type-species : Acratia typica Delo, 1930.

o

Stratigraphic range : Middle Devonian to middle Triasic.
Acratia acuta (Jones and Kirkhy, 1895)
PL. 8 figs. 1 - 7
Text-fig. 6.10

: About 600 carapaces, valves and steinkerns.




' Syﬁonx;nz‘ ;‘1895 Mgiuoec,{,a (By«tho'c-ypu,a?) aequalis var. acuta
" Jonés and Kirkby, pp. 457, 458, Pl. 21, fig. 8
1974 Acratia sp. aff. A, rosthaza Zéniﬁa, (species‘23)
Becker aﬁd-l_Bless-, blt .{B, figs. 3a,b,c.

Description = 'Elongate cariapace. Posterior. acuminate, anterior -

more broadly rounded. Dorsal margin eveniy convex, with steeper

. posterior slope than anterior. Suggestion of ‘concavity in

-

antero-dorsal slo,pe. _Conve:; ventral mérgin has shallow ans:erior:
conca‘vity which corves a‘bruptrly upward into anterior margin, making
a rounded .anglé with ante;:ior '1Anargin. ‘ Poster ior énd -sharply pointed}
. and higher than anterior marg-in. Poste:ior.extremit} is s:hott
pqir}t due to steepness of postero-dors.al slope and shallow ventral

.margin. Greatest length below _mid-height and maximum height' just

'

anterior of mid-length. Maximum width median with biconvex lensoid

1

outline in dorsal aspect. Overlap of left valve over right is
most conspicﬁous in ventral margin and antero-dogsal slope.
Dimensions

L H W
800 325 310 Pl. 8 fig, 7,

750 325 310 Pl. 8 figs. 1 - 4
625 275 250 Pl. 8 figs. S, 6

L4

Locality : B. 1, B. 2, B. 4, B. 5, B. 7,
. Ag. 2, Ag. 3, Ag. 4, Ag. 5, Ag. Bk. 3, Bk. 1
CR. Nodo. 4, SC. Nodo, 3, SC. Nodo. 4, Crabb. 2-5

-

_NS. 3, NS. 4, NS. 5.
’ 6ccurrenca: Southwestern New‘fo;mdland; Hants and Antigonish (;ount;'.es
" Nova Scotia; Beigium; UK ) |
l"(emgrks’ : There va|;'e several poorly cluéteréd instars+in Text-fig. 6.'10

which indicate that variation exists between various environments

in which it occurs. Instar definition is better in spécimens. from’
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Assemblage V (Text-fig. 6.10c), although specimens tend' to be

s.lig.hély sntla'l-ler in all aspects than.vin Assemblages II and III
(Text-fig. 6. 10a.b] . (See sectl.on 4‘10 3). " The. form described’
herem appears xdenucal to Angiaozua (Bgthocypnu’l aequaL(A
var. acuta, . howeve: that form was not fo_rma).ly’ described by "
Jo;1es and Kir‘kby (1895, p. 458). The form is not a variety of
AcuaanguLa,ta aequ.al;u (Jones and K:.rkby), and, due to the antero-

ventral concav:.ty and the posterior acummatxon, should be placed

‘within the genus Acratia. If specimens of Jones and Kirkby's

" Zanina, of which their figs. 3a,b,c seem to be consistent with

“original matérial can be found they should be‘dgsignated as
. holotype ‘and paratypes of Acratia. acuta {Jones and Kickby, 1895),
Ac/ca,ua nOAMa,ta Zanxna, 1956, differs ftom A. acuta by virtue of

“the deepez concav.u:y in the antero—ventral margm, broader ‘dorsal

arch and gteater tum1d1ty. Becker and Bless (1974, Pl. 38,

figs, 1. - 5) desbribe a'torﬁg?‘Amt(ﬁFSP. aff. A, nostrata

the description of A, gcuta given herein. Their other illustrated

specimens appear to be quite variable; some being much more

‘quadrate in outline than the Maritime material (Becker and Bless,

1974, P1. 38, figs. la,b,rc,d‘), while otherspo:;sess a much stronger

s

véntral concavity (figs 2b, . 5). It 1s quite- fea51ble that the

_111ustrated spec1mens represent more than one single specxes.
Becker et al. (1974, Pl. 13, figs. 3, 4), describe another form

of Acratdia sp. aff. A. nostrata, which differs from the Maritime

. .
v

specimens by its g'reater' tumidity and more elongate ‘extremities

in dprsal aSpeét. This form may be conspecific with Acratia sp.

Caff. A. ILOAIJLaIa 4ensu Becker and Bless 1974, p1 38, figs. 4a,b.
221
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'rhe specmens descn.bed herem drffer only shghtly
' from A(‘Jl,a,tu,l Auvuia/u,d Morey. 1936,’ in that the f1gured specxmen-
. (Morey, 1936 Pl. 17, ng 9) has a more prOnounced angularity of -

the dorsal margm and postermr slope.

Cenus Acwt(,angu,taia Bushmina, 1968
[‘)‘i’agncs:;‘i.s ': See’ Bushmma, 1968, p. 91, and 1970, . p. 53.
E -‘Herem translated from Bushmma, 1970 p. 53: Auut;w.ngu,&a,ta wn:h
roundxsh trapezoxdal shell -and slxght pointed beak concentrated
“'_‘m rlgbt valve, on left vaIVe posterlor end narrowly rounded front

end is evenly rounded.

-

Carbonita acmangm Posner in- Tsh;gova, 1960. A

' Strathraphxc ranqe : Carboniferous .

" Remarks : Nofdetai'ls‘df'the'.inner lamella ‘have been given for -

this gen.us,.

Acwwmguzata aequalis (Jones and Kirkby, '1886) -
Pl. 7 figs. i-- 4 f

3 Text-fig. 6.11

Material :About 20'0‘\.7a1ves and cdrapaces.
Synonymy : 1885 Angilfoecia aequalis Jomes and Kirkby, p. 540.
' 1886c Angilloecia aequalis Jones and Kirkby, PP. -26'3, 264,
Pl. 9, figs. 6a,b.
1895 Argilloecia aequa.&/j Jones and Klrkby, pp. 455, 456.v‘
460. ‘
Acutiangulata aequalis {(Jones. and Klrkby) ’ Roblnson,
p. 150, Pl. 11, figs. la,b. )
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o Descrxgtion : R0unded, elonqate, subrem.form carapace, with evenly

"..length Just above ventral margin, max:lmum hexght postenor.

N

arched dorsal margln, cardlnal angles indlstmet and hlnge curved

Anterxor slope steeper than posterior slope, extremitxes are

rounded ‘and’ lou Ventral. margin has median concavu:y.' Maxmum SR .

.Haxmum wmth Tnedlan and dorsal aspect elongate ovnte with rounded

.ends. . Left ovef nght overlap most noticeable in postero—dorsal

slope and centro vex?tral margm.‘ Inner‘_lamelﬂla ’present, with -

. 'anterlor and -post-erio_r vestibul_es. ‘Beak. in. posterior corner of

‘right valve suppressed.

‘Dimensicons :.

L H W , '
750 350 - Pl. 7 fig. 4
. 725 350 325 Pl. 7 figs. 1 - 3

Locality : CR. Nodo. 4, SC..Nodo. 4, CC. 8, CC. 9

Wo. 5, Wo. 6, Ho. 10, Ns. 3, ns.}z, NS.S NS 6 .

Occurrence- Southwestern Newfoundland: Hants County, Nova\ Scotxa. -

',Remarks B 'I‘ext fig 6. ll mdlcates the presence ot 6 possible mstar

. ends of the rxght valve should be pomted- but this restrlctlon, was .-

’ later relaxed to affect only the posl:er).or Eorner ‘(Bushmina,. 1970). .- )

L . - . V‘_'~'

225 e

-groups and the uneven dlstrlbutlon of valves and lack__of carapaces

. ;
suqqests post mortem transport (see sectxon 4.6). Roblnson

: (1978, p. 150—) states :"" once cons1dered to belong to Ca/zbom,ta,. ‘

\

thls species’ may belong to the Russzan genus Acwtca.ngu!_a,ta as

redeflned by Bushmlna (1970) " In. the present materlal there is-

‘no 1nd1cat10n of the rlqht postenor beaked corner ‘which would be'
'dxaqnos,tlc of - the genus.. Accordmg to the origlnal defmltmn of

o the genus (Bushmxna. 1968, p- 91) both the anterior and posterxor

A
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This. specxes differs stgnxfxcantly frOm Ac.u.aangw&am n. sp.‘ in

. the general outlxne and the lack of strxatzons.

AcuzLanguzata n. sp.

CpLl. 7 fxgs. 5-9

'Text-ﬁig. 6.12

Material': About 150 stexnkerns, carapaces and crushed specimens.-

';'Diagnosis Tumid trapezoldal species of Acut&angulaxa

posseséing fine stiate ornament.‘ ~ '
Descrlgtxon : Elongate, tumld, trapezoldal carapace wzth arched
dorsum, flat ventrum and left over. r1ghr overlap. Cardznal angles
1ndist1nct, maximum height at dorso—posterior angle, max imum wxdtn
.ventral in plane of maxlmum hexght. Maxlmum length bisects
posterzor and,anterlor extremzties at sllqht incline. Posterior

end 15 more aeumxnate .and lower than broadly rounded anterror margxn.
Dorso—posterxor slope much steeper than antero—dorsal slope, which
curves almost 1mpercept1bly 1nto~anter10r margxnf Posterxor

- corner ventral margin has very slxght upturn. ‘Right valve‘also
poxnted in posterxor corner, whereas left valve rounded

' posterxorly.‘ No anterior,beak.’ Imner lamella widest at extremitiee
"narrow in mxd—venter; (Details oesr.seen on steinkernumaterial).
Indietinct circuler muscle.scar field as cenrrally flattened area

on some specimené: details of fleld*not known.' Carapace covered

vxth about twenty fine longxtudlnal qtrlae which fade and converge

at extremitxes of carapace, m‘y bzfurcate'along their length.

Pl
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Dimensions
L. W W I
675 250 . 250. Pl. 7 figs. 7, 8 . : B
. 650 280 260 Pl.-7 fig. 9
.6?5 275 - 250_ Pl 7 Eigs. 5, 6

Lodalitx': Ag. 2, Ag. 3, Ag. 4, Ag. 5, Aq Qu. 1
' B.1,B, 2, B 4 B.5 B 7

Occutrence: Port au Port Peninsula, western‘Neufodndland: T

’

'Remarks : The scattergram (Text Exg. 6.12) shows ‘four poorly

"defined 1nstar groupans and a falrly varlable carapace morphology.

%S

-W1th the exceptlon of the lack of hlnge over-reach, the reversal

ta

oE overlap, the posterxor poxnt and the wxde duplicature, thxs -

form is . very-sxmxlar to Caabon&ta eveanae Jones, 1870._-Anderson

t1970) states that the reversal of overlap is not uncommon in

Canbonlta Strand, 1928. Houever. Canbonlxn euel&nae has never been

"found in strata older than Westphallan (Jones, 1870;. Jones and

Klrkby, 1aasa, Scott and Summerson, 1943; Copeland, 1957; Bless,

l973a, Bless and Pollard, 1973) ’ The abecles‘described herejn is
‘also smaller than is typzcal for C euaLLnae but Bless and Pdllard .
“(1973) suggest that maxlmum 51ze and varxablllty of the carapaces

‘"-mlqht be related to the occurgEnce of the form in its typical

env1ronment. Canbonita has a regular association with non—marine
facies,v(Scott and Summerson, 1943) and the Newfoundland material

OCCbrs in deposits from aﬁnormally saline marine conditions.

‘ The detaxls of an lnner lamella has never been documented for

- r

' C evd,mae

» Bushmina (1968, 1970) erected Acuxiangulaza'on

material originally assigned to Carbonita (Posmer in Tschigova,

1960), and in no description of 'Acutiangulata has'a §triate ornament
: - " 228 ' o N _—
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or the detail$ of the inner. lamella been reported.

| The éssignment of ‘the present material to
Aéuiiangulaxa‘is based upoﬁ thiee'major cfitefiaﬂz 1. the
incons;stencies of this material wlth descrxptxo;s of C, eve£4nae
2. the form of the postetior corner of the rxght valve, and :
‘32 the form of the inner lamella. which is not unllke that of other
bai:dxaceans. Striated ornaments have been: previously described
‘in otﬂer béiréiacean; such as Tubulibaindia? sﬁp.. (Blumenstengel,

1970} Pl. 11, figs. 29 - 33), tﬁerefore its 6ccuznmce in species of

Acuziang4zazd might not be unexpected.

nom. transl. Ulrich and Bassler, 1923 ex’ Cytheridae

Superfamily CYTHERACEA Baird, 1850

Baird, 1850.

"Diagnosis : See Howe 1n'Moore, 1961, p. 254.

'Family BYTHOCYTHERIDAE Sars, 1926

nom. transl. Sylvester-Biadley. 1961 ex'Bythoczfyeridae

g -

" Sars, 1926.

Diaghosis : See Sylverster-Bradley in moore, 1961, p, 267.

. _Type=-genus : Bythocythere Sars, 1866

. Stratigraphic range : Devonian- to Recent.

o,

Genus Monocm,am Roth, 1928
Diagnosis : See Roth, 1928, pp. 15 - 16.

Type-species : Monocenat&na ventwalfe Roth, 1928.
230 '
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' Stratiqgraphic range : Devonian to Recent.

MoAceratina youngiana (3ohes and Kirkby, 1886)

Sy P9 figs.i.-s T -

'Hatenal + 3 uqht valves. l carapace. i ) -

§1gggxgz : 1886c Byxhocythaae goungigng n. ;b. Jonés and Kirkby,
oot P.-263, P1.' 9, figs. 4a,b. o o R
1938 Monoceaat&na 6uacu£a {n. sp )} Croneis and Gale,
p. 260, P1. 5, figs. 21 - 22. .
" 1947 Monocenatana fwrcula Croneis -and Gale, Cooper-
Pl. 23, figs. 5 - 8.
1951 Monoceratina younglana {Jones and‘xlrkby), Pcéner,~-
p. 27, Pl. 15, fig. 4. ;
1959 Monceratina younglana (Jones and xirkby),
Robinson, pp. 445, 446, Pl. 1, flg. 6.
! 1979 Monoceratina youngiana (Jones and Kukby)
RobanOn, p. 140, Pl. 6, figs. 2a,b.
71941 Monoceratina opima n. sp. Cooper, p. 23,
¢ Pl. 1, figs. 29 - 32. .
?1974 Mongceratina sp. 118 Becker et al., Pl. 7, fig. 8.

R

. Descriétfon :'Subrhomboidcl outlinc, éumid,ldorcal border very

: slxghtly atched, ventral border convex and. roughly parallels dorsal-
cardlnal angles obtuse and almost equal. - Anterxor.bo;der more o
evenly ;oundedrthan posterior which is swcﬁt‘yb'tonécstc:ioh . .
_cdrdinal angle from»posteLior bcntral barde;: ?lagehof maxlmgm
léngthrincliced frch'poini of maximam curvitu}e bf posterior margin
td that of antericr mazéin. Maxxmum hexght just in front of alae
Maxlmum wxdth anterxor of alae, tapers Backward less steeply than

gfforward. ngzng broad lanceolate dorsal aspect. ~Pair of ventral

poster1or alae :ep:esented by posterlorly dlrected spines ]ust in

o ' - 231




front of the posterior. upswing. Side of triangular area formed by

alae and mid-antero-ventral point define maximum length and width

of alae. Alaevnqt seen in dorsal aspect, being situated ventrally

- B ~

of lateral surface. Groove and tongue hinge straight with no

obvious overlap. Evidence ofiﬂupliéature seen in Pl. 9 figs. 1, 3.

-

L2 .k
Pitted. coarse retiouls rnament covers carapace surface, often

T
- - ° I
. poorly preserwved. *
_ Dimensions : ’ '
, L H W .
i . 500- 275 270 Pl. 9 figs. 1 -5

. Locality : NS. 3

Occur¥ence: Hants County, Nova Scotia; ?Belgium; Podmoscow Bas'in,
Russia; U.K.; I}llinois, U.S.A..
Remarks : This species is recorded from the Alexipsky horizon of the

Moscow Basin (Posnet, 1951), the Brigantian of England (Roblnson,

1979). lower Carbonlferous of Western Scotland (Young, 1891), and

the Kennetcook Limestone of Nova Scotia. The species Monoceratina

-furcula Croneis and Gale, 1939, has been described from the .

-

Chesterian of the Mid-Continent (Croneis and Gale, 1938; Cooper ,

1947). This form is included in synonymy with Monocenatzna

. _ ’ .
youngiana because it has similar gr®wth ratio and description.

It is ééén that M. gyoungdigna occurs earlier §n the Moscow Basin than
it does elsewhere and persists later in the Mid-Continent. If is

a rarely occurring species indicative ofpshallow marine conditiéns.
Monoceratina opima Co?per. 1941 has a much more tumid carapace

than other specimens of similar’length and height, but is in all

other respects identical, it is suggested that the fdﬁn‘may be a

232
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female of M, younglana. .

Monoceratina antiqua (Jones and Kirkby, 1886)
PlL. 8 £igs. 8 - 11 o
Material : 2 steinkerns.’ ) v -

Synonymy : 1886¢c Bythocythere antiqua n. sp. Jones and Kirkby,
P. 263, Pl. 9, figs. 5a,b. « S
1956 Monoceratina &{muata n. sp. Posner in Zanina,
| PP. 19'4: 195, Pl. &, fig. 3. -
1979 Monoceratina 'antj,qaa,_(Jones‘ and Kirkby) Robinscn,
p. 140, Pl. 6, figs. 4a,b.
21977 Monoceratina? sp. Sohn, p. 150, Pl. 2, fig. 17.

Description : Subrhomboidal outline, tumid, dorsal border slightly

arched ventral border convex: cardinal angles obtuse, anterior
being more o than posterior. Anterior border broadly rounded and

) K
takes Form of narrow marginal rim. Posterior border sharply

upswept from alae to posterior cardinal angle and ‘also extended

into sli-.ght rim. Maximum length inclined from posterior cardinal:
angle to point of maximum curvature of anterior borde‘r. Makimuin

height just posterior to anterior cardinal angle. Maximum width -

occurs in ventral plane, bisects maximum extension of alae and

occurs’ just anterior '6f m'id-le)ngth. Carapace sides arc stee;ly

¢

to dorsal margin. . Faint sulcus anterior of alae in lateral view

sweeping slightly forward from .dorsal border. Stronger posterior

sulcus almost confluent wit'h the pbsterior ends of alae, .zunning‘ -

almost perpendicular’ from dorsal border to \'al'ae. ‘Ala'e are

i

‘-supressed as'_later'al swellings .for_ming' ridge that. protruﬂes

obliquely downward. In ventral aspect a'la: outline:is fléttened :

.
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of upswing of postefior and anterior margins. Center of ventral
plane slightly depréssed. ;>n 'e.itr.aerv side of valﬁé ;ﬁargins. .
Hiﬁqe straight, Dupli{:ature can be seen invg'fégoves around free
‘margins of steinkern material. 4. | .
Dimensions

.

L H W
725 375 325 Pl.- 8 figs. 8 - 11

Locality : Ag. 4
Occurtégce: Port au Pbtt Peninsula, western Newfoundland;
U.K.3 Podmoscow Basin, Ru§sia; Arkansas, U.S.A..

Remarks : This species is larger than Monoceratina youngiana which

it predates although the ui‘:vper range of Monmoceratina antiqua may

overlap with the lower rangé‘ of M. youngdana in gome areas.
M. arut(.qua occurs ip the Chadian .to Asbian-vof. En‘glan‘d (Ropinson, 1979},
the Tulsky horizon of the Pod Moscow ﬁasin (zanina, 1956), and ‘tr‘\ebl
Lower Codroy sediments of western Newfoundland. If Monoceratina
sp.” Sohn is synonymoué_ wi‘th. M. antiqua. then‘tl'.le. species range 'ig
ex'tvended to the upper Chesterian of the Mid-Cohvtinent. . The
apecies is rare and its true global dis'c:ributior‘yin -spaceva'nd ‘tin;e/
is .notcompietely knoﬁp. ' '
Fa:'mily CYTHERIDEIDAE- Sars, 1925
nom. transl. Sylvester-Bradley and ’H;afd'ing, 1953 ex
Cythe;'idi‘nae Sare, 1925 .

‘Diagnosis : See Howe in ﬁoore, 1961, p. 272. .
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"'St'ratigraghic range : Carboniférous to Permian.

N o
e S : - . o
Subfami‘ly CYTHERIDEINAE Sass, “1925

Diagnosis : See Howe in Moore, 1961, p. 272.

. -HEE‘ -genus : Cyathvu.dea Bosquet(lasz..

Stratigraphic range : Carboniferous to Recent. .

"Genus BasslerellaXellett, 1935

PR

‘Diagnosis :See Kellett, 1935, pp. 155 - 156.

Type-species _:' Basslenella chassa Kellett, 1935,

' Bassfenella obesa Kellett, 1935 .
. N N : . ‘ . .. \ -
Pl. 9 figs. 6 - 8

-re'xt-fig.. e.13’

‘ ‘Material.:. About 50 steinkerns and carapaces. )

Synonymy :' 1935 Buazuuta obésa Kellett, p. 156. Pl. 17, )
- " figs. 6a - f. - L
?1973 Avca,t,uz sp.. Blassyk and Natusxe\ucz, PP. 133, 134,
Pl, 29, figs. 3a '~ d. . . ]
Not 1946 Bassteretla. obua Kellett, Coope:, P. 69, PL: 9 -

figs. 5 -7, ‘

.Desc‘rigtion : Carapace short sub'—triangﬁlarin outline. 6orsa1"_

margin broa_dly@:o}wex, cardinal an;;.lés indistinct. Hinge stl;ai;gh}:

about 1/3 length, slightly impzéssed., Dori-;al margin siopeé steeply-

té anterxor margxn, whxch is mOre bluntly r:o‘unded than posterlor

. matqm.' Postenor slope shallower and poster ior extremlty low,

ncummate and sllqhtly pomted Ventet weakly convex curves gently

upvard to ends. ’ Maximum length Just above venter and- bisects

extremities. Maximum height forward of mxd—ler_\gth at site pf
S ‘ 235. o
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AOccnr'rence: Poit au Port Peninsula of western Newfoundland and

‘Kansas.

scattergram (Text-—fxg 6 13)

sxnonm" : 1935 Babdquett, pp. 156, 157, - ‘

A .

_ maximum dorsal Beh&. Haximum wzdth equal t;o, or gteater than,

maxlmum hezght and situated below mid- hexght m plane of maxmum

hexght. Carapace is tumid . in’ dorsal view, poznted ‘at extremxtzes.,

.Left ove.r :1ght OVerlap and ihner lamella seen on steinkern

materi.al. ST S
'DJ.mensmns PO . L

L  -H W : :
8757 450 - 500 .P1..9 f:.gs. 6-8 .

I..ocalitz ) Ag 1, Ag. 2 Ag 4, Ag. 5.

Remagk . S).x mstar gzoupmgs can be disczunxnated on the

| Basslenella firma Kellett, 1935
Pl. 10 figs. 1-- 6
Text-fig. 6.14 ‘.

Materfal : About 850 carapaces and steinketns.

.. Pl. 17, figs. Sa - g.. R

1946 Babéte)LeLCa 5Uuna Kellett, Cooper, p. 69,
PI. 9, figs. 1, 2. )

1977 BaAAZMQLCa’ sp. A. Requadt. et al,, P- 94, »

, p17,f1gs.6-9._"~ : Sl
21946 Basalenella obesa Kollett Cooper, P- 69, Pl. 9,

, figs. 5 - 7. C . .
21946 Ba.u&ue},!;a acumna,ta Kellett, CoOper. P. 69, o

" Pl. 9, figs. 8 - 10.. Lo e
71981 Ac/m,t,(.a (C?, sp. B Lethxers. Py as, Pl. 18.
fig.- 173. , .
236 .
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‘Text-fig. 6,13 : Growth sequence for Basslezellfd obesa
Sub-assemblage IIB. '
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De'scri-g" tion : Cdrapace essentially similar to Basslerella obesa,
hovever, major differeﬁce is qreatér elongation of carapace and’
reduéed Vmaximum width. Posterior dorsal aiope has more pronounced
angular bend. than B obua, and posterior end less acummate.
: Dimensions : ' v

L. H W P

950 500 525 Pl.'10 -figs. 1 -3

725 450 . 400  PI. 10 figs. 4 - 6

Locality : Ag. 1, Ag. 2, Ag. 4, Ag. 5, Ag. Bk. 2, Ag. Bk. 3, Ag. Qu, 1. _

cC. 9

fOc;':u-r'rer'ice : Western Newfoundland; K‘Il‘illirreis,_. U‘.'Sb.A.-;' Pyreﬁees,‘ '
Spam, ?Belgmm. ' | | . |

’ Discgssion BMAZULWG. is a rarely reported genus and has an
3 imr)erfeci:ly known stratigraphic range... ’i‘he genus has hitherto only
been reported- from Pennsylvanian and wevs‘tph.'alian strata (Kellett;
. '193§‘:' SCO.tt and Borger‘, 1941; Cooper,‘19_46.;. Brondps and Kaesler,
,"<19"76;'l'zedqu‘a_dt et‘al.,.1977;‘Haack‘a‘nd_'kjaesle_r, 198‘2)7.' Re'dquadt
et ai. —,(]__977)' edqgeet tr\at the bina_nf.ian_ estraebde "Bairdiid
; 'osfreeode sp. 121" Becker et af. 1974 may be a form of Ba,oollmdl;a,
but from ’t.h_e pr;otogr“aphs alone (Becker er él., 1974, Pl. 8,

.'f1gs. 2, 3') it is not possxble to determ1ne whether this is so. -
It may be that further research on thls genus w1,11 Vreveal a closer
relatl_orashxp to the ba1rd1aceans‘ than LS'presentlyvsuggeeted.
'BaAQZQ)lwa is most simiiar to Ac_/La,t,i;a in cjene'ra'l outline, however
it 'is less acrminate. ar;d although the antero-ventral margin.

may be swept upwards, it lacks the pronounced concavity of Acnatia.
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L Platycopma aee Adamcza’k (1966, PP- 13, 14)

V superfamily ltloedenel]acea, unt11 that is done, the status of

-

Suborder - PLATYCOPINA Sars; 1866
nom. correct. Sylvester-Bradley in' Moore, 19_61 pro
- Platycopa Sars, 1866. : . o s

. Superfamily KLOEDENELLACEA Ulrich and Bassler, 1908

Family KLOEDENELLIDAE Ulrich and Bassler, 1908

‘Dia nosis : Sulcate, subrhomboidal klbedenellaceans, comnonly with

‘

rlght over left overlap. Largest valve possesaes a’ ltragulum in"
’ ,,antero-—dorsal margin -and hinge-line posterxoz to it i.e,

'klbedenel;id hinge of Adamczak (1966, pp. 11 - 13; 1968, pp. 16, 17)-

.t - ' ’ : N

‘ Straight to convex dorsal margin. (Adapted from Becker and Sanchez

de po'sgda, 1977, p. 143).

Remarks ¢ For d1scussxon of the assignment of Kloedenellacea to

. . -

5y !pg—genu : KLoedend,Ca Ulrich and Bassler, 1908.

Stratxgraghic range : (?Upper Ordovmxan) lower S1lurian to

_Pennsylvanian (?Permian) ‘ C ' o

s

Genus Meouoedenei&l Cronexs and Funkhousez, 1939 -
(syn. Locivuuea Scott, 1942. Incau,usm Zaspelova in - .

Egorov, 1954)

. Diagnosis : See Croneis and Funkhouser, 1939, p. 341. .

Type-species : Neokfoedeneffa prima Croneis ‘anq Funkhouser, 1939.

-gtratigraphft range : (?Devonian) Carboniférous. i -

Remarl:cs i There is a need for a monog’raphié 'stu'dy'of' the whole .

*

240

R




scveral genezé>is in doubt. - ‘Neokloedenelza Croneis and Funkhouset,
1939, was. placed in questioned synonymy- with 0L4aan44uA Geis,
1932, by Scott (Ln Moore, 1961, P. 182), The more distinct
angularity of the cazapace, the postetior furroo and posoibly the
punctate ornament (Geis, 1932, P. 159), may serve as diatingu1sh1ng
criteria. In this study the genus IndLu444a Zaspelova in Egorov, .
11954, is taken to be a_junior synonym of Neoktoedenezta despite
the fact that no 1nterna1 partition has been found in the lattez.
It is recognised that this could be a function of the lack of
mature female valves in this collection. 1In all other aspects the

two qenera'vould appear to be identical. EfLipsefla Coryell and

Boéatz, 1932,‘is very similar to Neokloedeneflfa and the lack of a

sulcus (Corycii'and Rogati,'l932, p. 390) does not militatc againot
» a close telationship ozveben synohymy of the two genera, sinceo
specxmens in the p:esent étudy do not aivaya possess a sulcus.
YWJthout futthe: study of all these genera it is not . p0551b1e to be
dogmatic»as to their true relationships.

"Ncouoedeneua” omol;wta (zanina, 1950)

Pl. 11 figs. 1 - 8 i

Text-fig.‘s.ls
'»ﬁ;terial :’hbout 450 cataoaces and 20 valyes;

 Synonymy :-1960 Indivisia uaﬂiOZﬂIaIZanina, p. 85, Pl. 7, figs. 5, 6.
" 1968 IndAV&A&a uan&olata 2anina, Jones, p. 35, Pl.. 4, ~
‘figs. 1 -5, ' -

'Desctiption. Carapace smooth -Ovate to subrectanqular in outline,_

with slightly convgxdorsainmrgin. indistinct cardinal angles
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"and medianally concave venter. Postero~ventral margin sweeps

o

‘upwasd more steeply to posterior end than anterior end. Both

extremxt;es are subequal and broadly rounded. Weak dorso-median

tear-drop shaped sulcus, deepest at mid-hexght. Left valve

smaller than right and overlapped most notLCeabLy at posterzor

margin. Maxxmum he1ght posterlor and Q’xlmun length above : .
mid-height. Maximum width posterxor;'ngtng elongated’trxaﬁgulat
dorsal outline. Poster{ér end square and anterior epd rpunded."
Anterd-AQrsal straqulum with process of right valve oterlapping
left.
Dimensions :
L. B W’ ‘ :
850- 475. 400 Pl. 11 figs. 7, 8
850, . 425 ~ Pl. 11 figs. 5, 6
§25 450 250 Pl1. 11 figs. 1 -~ 4
Localities : B. 1, B. 2, Ag. 2, Ag., 4, Ag. 5, Mi. 1
SC. modo 3, sc. Nodo. 8, SC.” Nodo. 9,
CR. Nodo. 3, CR. Nodo. 4, Bk. 1, CC. 6, CC, 7¢ Wo. 10
N5. 4
Occurrence : Southwestern Newfoundland; Ant1gonxsh County, Nova

-

Scotxa- Australza- and the Russian Platforn.

‘Remarks < There are ¢ 1nstars shown in the Scatterqram {Text- fxg.'

—————

. 6.15). Thxs specxes can be ¢1fferent1ated from Neokloedenella

mema Cronexs and Funkhouser '1939..by the more quadrate outlxne

of N, pmuma and the more upswept posterior margin of Neohloeden&lla

uahLolaIa.
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Family GEISINIDAE Sohn, 1961

Diagnosis : See sdpn in Moore, 1961, p. .182

._Geﬂus Geldina Johnson, 1936
Diagnosis .: Séé Johnson, 1836, pp. 21, 22.
gy ' *'

gxgg—sggéies,:‘JOnggina gaebﬁnia Ulrich and Bassler, 1906.

Stratigtaphicvranqe : Devonian to Permian.

Geisina sp.
Pl. 10 figs. 7 —'9
Text-fig. 6.16

Material : 12 poorly preserved carapaces and 4 valves.

Description : Carapace smooth, subrhomboidal,. bilobate, with -

.

straight dorsal margin. cardinal angles obtuse, anterior angle
more so than posterior, which is about 95°. Anterior border more

bioadly rounded thén-posterior which sweeps down into inclined.,

straight ventral margin;‘ Maximum height at anterior cardinal
angle, maximum length inclined from posterior cardinal angle
antero—venttaiiy about twice height. Maximum width in posterior

l/i of carapace and corresponds to broadest tumidity of posterior .

lobe. Carapace tapering wedge shaped in dorsal aspect, with

.

bulbous poséerior.VVRiqht valve larger than left aﬁd oveflaps
aroﬂﬁd free maréins and along posteriop bhalf of dorsal margin.

Left valve impressed into region of overlap. Hinge-line stepped
toward leff valve in anterior portion and curves gently from‘step to
antérior.anglé, being a typical stragulum (Text-fig. 6.1?}.

i
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Text-fig. 6.16 : Morphology and growrth sequence of Gedlsina

from Assemblage V. _
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Remarks : The specimens of this collection indicaté that fou:

PP+ 5, 6) "suggested for Hypotetragona aflbertensis that the

might not be of generic gignificance. It is also reasonable to

ha VO

~

5

: R Lobes confluent ventrally but separated dorsally by
AW

- deep sulcus. Sulcus situated in front of mid-line, widens ventrally

and possesse# pinched neck giving circular drop shape. Posterior
lobe surmounted by short spine, located in uppermost corner of lobe
ﬁointing up and obliquely outward from dorso-posterior region.

Anterior lobe less tumid, less distinct and bounded by indistinct

&

"sulcus. Anterior lobe may be:.formed by the confluence of L1 and L2,

since hints of prenodal sulcus (Sl) iﬁ&aginate dggsal portion of

'lobe.'

-
’

Diménsions :
L B  -W _
725 375 260 Pl. 10 fig. 8 , v .
700 400 275 Pl. 10 fig. 7
675 400 350 Pl. 10 fig. 9 ‘
Locality : CC. 6, Wo. 5, CR. Nodo. 4

Occurrence: Southwestern Newfoundlﬁnd.

b',instars are present, and juveniles rarely possess a spine (Text fiq.

. 6.16). The genus Gedsdina, as presently defined (Sohn in Moore,

1961) is based upon the presence;of the dorso-posterior spine.
Sohn (1969, p. 46) and Anderson (1970, p. 75) suggest that this
critérion is éoo-superficial for defining generic rank, and most

Russian works use genus Jonesina for forms akin to either Gels{na

_or Hypotetragona (Posner, 1951; Bushmina, 1968). McGill (1962,

‘ontogenetic series of Ge{sina-like instars gave rise to a

Hypotetdagongflike adult, which is further evidence that the spine

A
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+ assume that forﬁs lacking the spine could have lost them through .

the processes of preservation and even sa:hple preparation, -

Family BEYRICHIOPSIDAE Henningsmoen, 1953

nom. transl., Sohn in Moore, 1961 ex Beyrichiopsinae

1Y
“

Henningsmoen, 1953. )

rpiagngsis : See Sohn in Moore, 1961, p. 185.

. B Genus Beyrichiopsis Jones and Kirkby, 1886

-

Synonymy : See Green, 1963, p. 90.

"Diagnosis : See Green, 1963, p. 91. v ’ .
IYpe-species : Beyrichiopsis fimbriata Jones and Kirkby, 1886b.

Stratigraphic range : Upper Devonian to upper Mississippian.

BWch,iomi,.s_ connuts Jones and Kirkby, 1886

Pl. 13 figs. 1 - 3 P

Text-fig. 6.17
Material -z One single carapace.’

_Synonymy : 18864 Beyrichiopsis cornuta Jones and Kirkby, p. 436,
M o ‘ o - o
. Pl. 11, fig. 11.

! 1908 Beynichiopsis cornuta Jones and Kirkby, Ulrich and
Bassler, p. 323, Pl, 4‘12, fig. 29.

1932 Beynichiopsis econnuta Jones and Kirkb—y, Latham,
P 365. ) .

1959 Beyrichiopsis coanuta Jones and Kirkby, Robinson,

P. 439, PL..2, figs. Ta,b. o )
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Description : Bilobate, unisulcate, ovate-oblong outline, with
vc;r;- narrow right over left overlap.‘ Dorsal border about 3/4
_maximum length. Maximum height occurs at anterior cardinal angle
and maximum length occurs at mid-height,. maximum width occurrxing in
the posterior lobe. Hinge étraight ‘with stragulum- in anterior.l/3.
and ’seconci notch above posterior lobe. Cardinal angles a_bout

130; ,(_lposte:io‘r angle about 5* larger than anterior. Ventral
b.or_det straight curves gently upward ‘into broadly rounded anterior
and posterior margins, is very)slightily indented in front of
posteriér iobe. . Anterior maztjin nbre broadly rounded than
posterior.” Ctenula-te frill around free margine with pronounced
Mdenticles in anterior portion aAnd almost devoid of c:enuiatio‘n_s

in ventral region. Frill beginsg’w»ith hoée about 100 microns from
anterior cardirial ang.le ter:'mi_nates 1n\"less obvious nodé jﬁst before

- postérior cardinal angle. U-shaped sulcus situated in front of

mid-length, deepest dorsally of mid-height, shallows and broadens

dorsally. _“Poorly defined v_ent..’tal lobe occurs below mié-hgight
.apd te:minat:es in front of posi:eﬂor lobg'. _Anteriét _’lrob.e
likewise pootl‘y defined, _uheteas prdminent"pos":ezibr lobe is
situatéd high on valve be.hin,d‘ vmid-iength, and‘ surmounted by strong
-'tul?ezcle. Surface of c;aiapace smooth, devoid of ca_z.inée. '
lDimension% o ’

L H W )
- 810 430 350° Pl. 13 figs.'1 - 3 |

Locality :°NS. 3

Occurrence: Hants County, Nova s<:o't;ié; UK.,
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Remarks : This very distinctive form of Beyrichiopsis Jones and -

Kirkby has not been described frequently in the literature ‘although

] Robi_.nso‘n (1959) states that it is fairly abundant in the Holkerian
and' Asbian. It has not been reported outside the British Isles,
however,” it.shows great similacrity to Beyrichiopsis 4pinosa

' (Croneis and Bristol, 1939 p. 73, Pl. 3, £ig. 21) and the closely

related ,férm‘s Bewwéoma' oe)mwta_‘ (Croneis and Thurmann, 1939,
pé. 307, 308, P1. 7, figs. 7 - 10) and.vBeyaxicfyLopéa.ti;@médq.

(Cooper, 1941, B. 54, PL. 11, figa. 13, 14) from the Chestorian of .
Illinois. Green (1963; p. 94, Pl..3, ’tiﬁs. 14 - 26') deé&:ritied :

Beynichiopais bispinosa which shows affinity to the Chesterian

' Bpecies. ' Until the type material of all these‘fsgecies is

inveétigate,d ‘their relationships will remain uncertain.

Posierior
Median Lobe ) .
Sulcus : Posterior
Node - i

Anter or
Lotbe

Creenulate
CFaaly . S

Ventral
, Lobe

Text-fig. 6.17 : Morphology of Beynichiopsis connuta.
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‘developed on right valve. Extreme ventral carina runs just

Bgy)uichiopaa Lophota Copeland, 1957
-Pl..lz figs. 1 -5 .
Text-—fig:. 6.18

Material : About 260 carapaces and v_alve;.

Synonymy : 1957 Beyndichiopais lophota Copeland, p. 32,
' P1. 3, figs. 1 - 8

Description : Cér_apace ovate subrectangular outline bilobate with

- slightly convex dorsal margin and convex-ventral margin. Cardinal

angles distinct, posterior angle about 90°, anterior angle about

~130°, Pbsterior margin square and anterior margin broadly rbund_ed.

Maximum height just pbste;ior of anterior cardinal angle; maximum

length in' plane of mid-height. Carapace ellipsoid in dorsal view.

Mjaximum width posterior of me‘diér_\ 'sulcuﬁ. Median dorsal sulcus

-pit-like, deepest in lowest portion, shallow and brbader in the

‘dor sal region.l 4 marginal carinae present. Most extreme dbrsal

carina runs parallel to dorsal margin and gives impression of

depressed hinge..  Dorsal marginal carina continuous with marginal.

frill, which runs. sub-parallel to valve margins and most strongly

.

outside of marginal frill, aldng ventral margin, does not continue

into posterior or anterior margins. Two remai'nin:g longitudinal

. >
car inae are sub-parallel to valve margins, slope anterioriy,

situated on latero-dorsal and latero-ventral portions of valve.

_Latero-dorsal carina starts at top of posterior lobe, crosses

. narrowest point of median sulcus and turns ventrélly‘atound top

of anterior lobe. Latero-ventral carina starts at bottom of

.
Y - .

posterior lobe, ‘swingé ventrally a__nd turns slightly up to lowerv
: ‘ 250
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- anterior edge of anterior lobe. Neither of these carinae meet

‘nor reach valve margins,, Carapace finely reticulated.

)

Dimensions :
e —————

L H w - .
900 500 450 Pl. 12 figs. 1 ~ 5

Locality : NS. 5, NS. 6

Occuryence: Hants County, Nova Scotia.

Remarks : Instars a're"poorly defined in the dispetéal.‘diagram

(Text-fiq.' 6.18.) This speczes is most closely allied to

'Bayuchx.opau plicata Jones and Kirkby, 1885. ;iguzed Specimens

of B. plficata (Jones and Kirkby, 1885b, PL. 3, Eigs. 9, 10,

'1886b, P1. 7, figs. la,b, 2, 3a,b; and Robinson, 197ér'pi 1,

0

figs. sa, b) indicate that the two central longitudxnal carmae

are commonly 1ooped anteriorly, but that thxs is not a- consxstent

.

feature. In spec:lmens of Bayuchwmu Lophota the carinae are

never 1ooped and thxs feature can be used to dszerentlate

the two fozms. In specimens of B, puca,ta whereithe carinae do

‘not meet, they are .not so w1dely separated as in B, Lophota.

Geldsetzer et al. (1980) state that the most abundant osttacode

B [

in the WentWOtth Quarry sections (samples NS. 5, NS. 6) .is

'G£gpt0p£ewm pmaCOAMta, it- is assumed that the spec.les is

supposed to be GLyptopleura pa/wacaua,ta Geis, 1932, wmch is

a’ synonyny of B, plicaia.
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Family uncertain

gen. et sp. indet. 1
Pl. 13 ‘figs. 4 -6 _
Text-fig. 6.19

Material : 1 single silicified, almost completely exfoliated

steinkern.

Descrigtion. : Elongate. subquadulobate, trlsulcate carapace Hlth
stralght dorsal ‘and ventral marglns. Posterlor cardinal angle
slxghtly greater than s0°, and anterlor cardxnal angle approaches
lZp'. Anterlor margin broadly rounded but max imum curvature occurs
below mid- helght Posterior margin more .eirenly tounded. Plane of
maximum length :.ncllned from po;nt of maximum .Ccurvature of
oostenor margxn to that of anterior margin. Haximum heightnot‘
defined due to. poor preservation of specimen. Posterlor lobe
large, well developed and at s:.te of .maximum width L1, L2, L3,
'progress:vely smaller and less clearly defmed, ‘L1 almost
completely confluent wlth,.ventral .1lobe, whxch is’ also confluent
with lower edges of L2 and L3, but not confluent with L4. Median‘
sulcus, S2 deeper and longer than others, occurs forward of .
mid- length, and peters out at ventral lobe. 81 short and shallow :
and terminates at antero-dorsal and postero dorsal edges of
.vventral lobe. whereas 53 passes from dorsal margin, anterior of
L4 anad posterlor of ven‘t'r'al lone, to ventral margin.‘ quht valve

v

is l‘aréer than left. Detalls of surface ornament and h;nge

structures unkmown. (Text- -fig. 6.19).




T

Ventral
Lobe

Text-fig. 6.19 : ‘Morphology of kloedenellacean gen. et sp. indet.

Dimensions :

L H - w ‘ . '
710 3507 325 Pl. 13" figs. 4 - 6 .

' Locality : Crabb. 2-2

: _Oécurrence: Southwestern N‘ewfoundland."
' »

Remarks : The carapace is kloedenellacean in form, however
‘{w:.thout detaxls of hinge structu:es, this fact cannot be
substa;'ltlated. The description is similar to that of Jonuuta
6a4ug.u1,ta (Jones and Kirkby), (Jones and Kukby, 1885, p. 438,
Pl. 12, figs. 8 '~ 10) and Jonu&na 5a4aq4,a,ta var.’ Apuwm
Posner (Zanina, 1956, p. 200, Pl. 2, figs. la - c). According
to the Treatise (Moore, 1961, p. 413) Joneasina Ulnch and Basslez,
1908, .is'a nomam dubJ,u,m A Ulnch and Bassler (1908, P. 324).
state that Jonuu;a can be variously lobed with as many as three
nodes sited. anter ior of the mal.n sulcus {S52) . in the more complex
forms, such as J 6uug¢a/ta The specimen has'a_‘vertical sul_cus

* 254 v
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- anterior of L4 which opens ventrally. this is a character

consldered to be diagnostic of the genus Kloedendletma

3

>

Eg010v, 1350 (Sohn in Moore, 1961, p. 168). 1In this respect it is -

similar to Kloedene,uw.na sygmoefomdis (Batalina), however the

lobation is more complex.

The specimen quite probably represents a hew . genus,

but without further material a dxagnosxs cannot be made.

.

Subordet,METACOPiNA Sylvestei-Bradley; 1961

»
.

B Superfamily HEALDIACEA Harlton, 1933 - |

nam. transl. Mandelstam, 1960, ex Healdiidae Harlton, 1933
Family HEALDIIDAE Harlton, 1933
Diagnosis : See Shaver in Moore, 1961, pp. 359 - 361.
: o R ,
Genus Healdia Roundy, 1926

. o e 7 o .
Diagnosis,:'See Shavez in. Moore, 1961, p. 361. ] o

: cies Heald&a Ametex Roundy. 1926.

Stratxgraphxc range : Devonzan to Permxan.

_ Healdia sp?
PL. 14 flgs. 1-7 g - | ' .
Text-tig. 6. 20 S L '

Material : about 80 steinketns. . .

Description : Carapace is very small, subtriangular, with hxgh . n ) E

-archead- dorsum and slxghtly -concave ventrum. An;ero-dorsal margin

255
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'Dimensions :

Roundy, 1926, which is described as being éhall and often lacking

. ddrso¥§ostezior fmargin appears to be shorter and the maximum
"width is often closer to mid-carapace than is typical of H. Simplex.

Healdia asymmetrica (Grundel,‘1975) lacks spines as does H. simpfex,

slopes gently to anterior extremity which is narrow evenly

rounded, and sweeps upward quite steeply from antero-ventral margin.

. [y

Postero-dorsal slope shorter, and posterior extremity broadly

rounded’, curviné evenly into ventral margin. Maximum height

occurs posterior of mid-length at point of maximum dorsal arching.

"Maximum length above mid-height, parallel to vénter and bisects - N

anterior extremity. Maximum width at mid-length, giving narrow

" lanceolate dorsal view, with more pointed posterior than anterior

"end. Left valve overlaps tight especially along anterior margins

and less ptominantiy along mid-ventral margin. A small circular

nuscle spot in most specimens, high S.E.M. magnification studies

of area did not elucidate scar pattern. No signs of a posterior

ridge or spines, .this is a function of steinkern preservation.

\

—_— =

L H W

- 625 400 250 Pl. 14 figs. 2, 3
575 350 275 Pl. 14 fig. 1
475 325 275 Pl. 14 figs. 4 - 7

‘Locality : Ag. 2, Ag. 4, Ag. 5, Mi. 1

Océurgence: Port au Port Peninsula, western Newfoundland.

. Remarks : There are 4 instar groupings' seen on the scaétergram

(Text-fig. 6.20). This form is most similar to Healdia aimplex

spines (Roundy,1926, p..8; Kellett, 1935, pP. 142) The

v

hbwever, a posterior ridge is present. The anterior margin is
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described as being narrower in lateral view than the postefior
margin, (Grundel, 1975, p. 975, Pl. 1, fig. 18). Incisunella
foveata Grundel, 1975, also shows this feature, and in lateral
Outline is aldost identical to Heafdiz sp.?, with the exception
of the’sllght ventral concavity shown by the latter (cf. G:undgl,

1975, pp. 972, 973, Pl. 1, figs. 13, 14). The posterior ornament

~of Incisuretla Cooper, 1941, differs from that of Healdia Roundy,

1926, by the fact that a shallow gubovate piE is developed anterior
of the posterior margin in the former genus as opposed to paired
spines in the latter (Cooper, 1941, p. 33). Since the shell of
Heald{a is quite thick, it is possible that a surface feature may
not ’be seen on the intérior surface of the shell (Biéss and Massa,
1982, p. 37, fiés. 16b, 20b, 21b) and would therefore not be
preéerved o; sééinkern material. It is‘impossible to be'certaiﬁ of
the éénetic aésignment of this, though it shows a distinct affinityl
to Healdia. ‘

Family BAIRDIOCYPRIDIDA# Shaver, 1961
Diagnosis : See Shaver in Moore, 1961, pp. 364, 365
Txgg-ge;u; : BaLadLoégpnié Kegel, 1932.

Stratigraphic range : (?0rdovician) Silurian to Permian

{?Jurassic)

gen. et sp. indet. 2
Pl. 14, figs. 8 - 11
Text-fig. 6.21

Material : About 180 steinkerns.
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of maximum curvature, below mid-height at anterio;\ﬁang}n,

L

[N

Descrigtion : “rry small elongate subovate carapace, with convex

dorsum and straight to concave ventral margin. Cardinal angles
indistinct, hiﬁge éhort and straight and antérior dorsal slope
loﬁger Qnd straighter than pogterior slope. Anterior margin
slightly acuminate rounded and below mid-height. Anjero~dorsal
margin slopes toward venter and rounds off into anterior extremity7

Posterior margin evenly rounded. and poiﬁt of maximum curvature
v

situated at mid-height. Maximum height anterior of mid-length,
normally close to anterior cardinal angle where antero-dorsal
‘ slope begins.’ hhxémum length inclined from point of maximum

.rcuréaturél‘aé'br above mid-height of posterior margin, to point

y

© Maximum width postétioz of mid-length and carapace subcuneate in

dorsal view, with rounded extrémities. Right valve overlapped by
- N ’ '
left, around antero-dorsal margin, less 8o in posterior margins.
Dimepsions : - ‘ -

L H W
475 275 228 Pl. 14 figs. 8 - 11

Locality : Ag. 2, Ag. 5, Ag. Qu. 1, Mi. 1, CC. 7, NS. 3, NS. 4.

S .
Occurrence: Port au Port Peninsulea and southwestern Newfoundland,

and Hants and Antigonish Counties, Nova Scotia.

Te
s

Remarks : The general outline of the steinkerns is S}mliﬁr to

Healdianella darnwinuboides Posner, 1951, especially in respect of

“the long antero-dorsal slope, slight‘bentral concavity. and

outline of the posterior and anterior margins: The form is also
<, -

similar to Heafdianefla vel. Baindiocypris juv., described by
Coen (1982, p. 288, fig. 8), but there are no accompanying

illustrations and the description is incomplete. Without shell
' 260 '
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material and details of the myscle scars it is impossible to

assign this material to a genus.

! . o
’ . : Suborder indet.
' i ' ' A ’ q& > <
D Discussion : See section 6.2.1 *
» . ‘ . ':‘.' . ) /‘ 3
l e . o Supgsfamily PARAPARCHITACEA Scott, 1959 ' -

\ o - Diagnosis': See Sohn, 1971, p. 5. . .

i

Fami];y PARAPARCHITIDAE Sc;‘ott, 1959

Diagnosis : See Sccott, 1959, p'.‘ 673

D - ] Remarks : The genericnclassifilcation used herein follows that of -
; : - . | sohn  (1971). For major criteria used to differentiate genera

and species see Text-fig. 6.22. K

Genus Paraparchites Ulrich and Bassler, 1906 "
. | Synonymy : See Sohn, 1971, p. 5. ‘ ' _
; " Diagnosis : Outline subovate to elongate ovate smooth, bre;—ély
: . :
rounded ends. . Dorsum straight to slightly convex, hinqe chanelled

with ne significan« over-reach of dorsal margin. ‘ Left valve

overlaps right around free margins.  Females broader posteiio:iy, {

-

males with median maximum width. (Adapted from Scott, 1959 and .

Sohn, 1971). ' : ’

Type-species : Panapanchites humerosus Ulrich and Bassler, 1906.

Stratigraphic fange : Devonian to Permian.

I3
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Presence ol Spines

Shishaella Shivastia _Bend inVentrai  ‘Paraparchites sp.’
moreyi ) sp. Morog‘u,' off. P keliettae

YES NO -

\

ncised - Shemongelis
‘Vente um scotoburdigaiensis

A

Chamishoeila Chamishaslia
n.8p. suborbiculatus

' —

Text-fig. »6‘.22 Key used in the classification of paraparchitacean

‘

os qracédes .

2




"have a very slight dorsal over-reach. One int;ernal mould

. &
Pa/capé_)lch,(}tu sp. aff. P, Vke,uet&‘le Sohn, 1971
p1. it figs. 3 - 7, Pl. 16 figs.x1 - §
Pl. 17 figs. 1 - 5 ' .
Te?ct;fig. 6.23. 7 ‘
Material : About 650 part‘ial steinkerhs, carapéces and valves.\
Description : Smooth subovate carapace, V.ith posterior margin
¥

slightly narrower than anterior in lateral view. Dorsal and

ventral margins gently convex. Cardinal angles obtuse. . Hinge

straight and channeled between dorsal ridges of each valve.

Dé;'s'al r idges .te?minate before cardinal angles. Maximum height
at mid-length. Maximum length at mid-height and maximum width just
above mid-height. Outliné ellipsoid in dorsal aspect. Left

valve nar:dﬁly overlaps‘ right around free margins; right valve may

(Pl. 16 figs. 1 — S). Shows wide inner lamella. Muscle scar area
of steinkern consi'sté of large circular.main area, with secondary,
deep luneate area below and in front of main field. Mus;le scar
field situated juéﬁ below mid-height and slightly anterior of "

mid-length. No individual fleks seen-on detailed examiﬁation of

mﬁscle_ scar field. Also on steinkern, dorsal ridge smoothly

o .

‘contours into antero-dorsal margin whereas posterior end of ri_dge

is more abrupt, forming concave step with postero-dorsal ‘valve_ margin,
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Dimensions :
L H W -
24%5 1750 1250 Pl. 16 figs. 1 - 5
2125 1550 1050 Pl. 15 figs. 3 - 7

Localities : Ag. 2, Ag. 4, Mg. 5. . )
~ Ns. S, NS :6
Occurrence: Port au P0|.:t Pen’insulaé.,westeth Né;foundlAnd: Hants
County; Nova Scotia. , - . ‘ '
Remarks : Tﬁe scattergram (Text-fig. 6,23) indicates that there-
are 7 instars preé;nt in 'fthe c;olieétion, ‘;nd that fully matured
a_dulis are rare. Most spec‘imens show son;e dtlagrge of exfc.ovli,ation, ‘
of one or more la.yer-s of the shell. Ifn the Nova Scotia
\ mai:erial gseveral of the i:nore'comple‘ﬁ_é -specimens'aie filled with
a soft white platey mineral, vhich is thodgﬁt to be gypsum. The ' . ' -
calcitic sr;ell appea:svto-b‘e‘,nade of at least two layers of
perpendicular needies (Pl. 17, figs. 1.- 5), similar in sty].é to
those shown by Rosenfeld {1970, p. 3'§6, £ig. 3A) The shape of the

|
\

carapace is similar to that of Paﬂapa/ichj,tu hzl;!,@t,tae Sohn, 1971,
, : - . ) \
which is described from the ?Pennsylvah@an and}/Permlan of Kansas
) .
and Nebraska (Kellett, 1933, p. 64: Sohn, 1971, p. 8), ﬁovever
the dorsal ridge appears to be more pronounced in this material
. than in any previously describéd species of Pa/Lapa/Lcthu. .

; Panapanchites gibbus Bell, 1929, described from the lower =~ . '

Windsor of Nova Scotia, lacks a chanelled hinge (Bell, 1929, p. .195,

e

Pl. 34, figs. 6, 6a,b) is referred to Chamishaella due to the . ) !

pronounced dorsal overlap and straight or gently convex dorsal

-
9

margin. : ' : . o

.- .
Ay~ o2 e h
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Genus Shamonaeua Sohn, 1971

Diagnosis : Paraparchltld lacklng spines, and an i.ncxsed dotsum, °

with no sionigicant"bend along ventral' margin (Adapted from Sohn, . -

.1971, P.. 163 | .

VM___ Shmnaeua dwt/uu. Sohn, 1971

C oy

Shemomaua Acotobu/v.d.(.galwu (Hibbert. 1836)

Pl 15 figs 1 -2 . _ '
. _ N
Text-fig. 6.24

-

Material : 45 steinkerns and 12 pyritised partial and complete

carapaces.

‘Synonymy : 1836 Cypris scotoburdigalensis Hibbert, p. 179.

1884 Llependitia scotobuadigalzuu (Hibbert) Jones,
 pp. 314 - 316, 321, 324, Pl. 2, figs. 7, 9.

1884 Llependitia okend var. scotobundigalensis (Hibbert)
o Jones and Kirkby, p. 357, Pl. 12, figs. 1,2.
'1'886c Lependitia scotoburdigalensis (Hibbert) "Jones’ and
‘ ' Kirkby, p. 254, Pl. 7, figs. da.b. » .

1896 Leperditia acotobu}adigauuu (Hibbert) Jones and .
Kirkby, pp. 180, 181, Pl. 11, fig. 12. ,
11933 Pauaparchites scotobundigalensis .(Hibbert) Latham
R pp. 354, 355, fig. 2.
1960 Limnoprimitia? hontonensis Bell, pr. 41, 42,
Pl. 19, f:.gs. 1 - 8..
1974 Shemonaella? sp. cf. 6¢ Becker and Bless,
Becker et al., p. 52, Pl. 7, fig. 9
1978 Shemonaella scotoburdigalensis (Hibbert) Robinson, -
P 148, Pl. 10, figs. 4a,b. ) °
?1974 Shemonaella? sp. 66 Becker and Bleaa, Pl. 19, :19. 3.
21974 Chamishaella kaisini Rome, pp. 335 - 338,

figs. 34 - 36.
266
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_ For “an e:@tende;i list of u;\figured desct'i.ption-s see Bell -

(1960, p. 41) Jones and Kirkby (1896, pp. 180, 181) Basslex ani?"
Kellett (1534. PP. 429, 430).°

DesCr‘i;gtion :" Smooth subovate to s.ubcirculat carapace wlith straig_ht.
dorsal zlﬁarqin. Cardinal‘angle.s obtuse anteti;ar greater than

, posterior cardina‘l. Anterior, éoiterioz and ventral margins

evenly _u;unde'd, though in some séei:imens ventfalv mrgln can be
longer, :;living elongate outline. ,Ca_rdinal angles flatten;d

'and flattening can be_traced dM anu-el;h.)r» ané .posteri.or m:qin;
until it totally fédés. Max imum .].e;xgth' at mid-height, anterior of

s

pid-iength. “Maximum width pbsteri.or of mid—length, giving
slightly of&et e}llipticall--‘dors‘al viAew. Hinge not channelled ‘and.
ai@st'ZS\ _shorter.tl"lah maximum length. Right valve has ‘v.ery
ﬁarrow dorsal oQér-reqch and léfi: ivalve oyerlapg the ;ight ar‘obnd
free margins. | l »

Dimensions :

L L H W _
1625 1150 625 Pl. 15 figs. 1, 2

Locality : Ag. 1, Ag. 2, Ag. 4, Ag. 5, Ag. Bk. 2, Ag. Bk. 3,

Mi. 1, Wo. 6
Occurrence: Southwestern Newfoundland, Ireland, U.K.

" Remarks : In the scattergram ('l‘ext-f'ig. 6.24) no discrete instar
groupings can be seen due to the lack of specimens. The species
never occurs abundantly in collections, and, since it is most
abundant in the up;.nr. Tournaisian (Robinson-, 1978), this recorad
répresents one of.' the later occu;mnces of'the species.

Chamishaella kaisini Rome is referred to
2617
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Shemonaella bgcause it has no dorsal‘ over~-reach (Coen, peré. corl;lﬁ,
. 1982). Coen (1982, p. 287) desCr‘ibed Shemonaella sp. as being

distinct from Shemonaefla sp. 66 by virtue of its more outline,'

howeverfthe séeci.es is not. illgstragéd yby Coer; and therefore a

compar 1so'ri;canr‘\otr be made without recourse to the -type material,

Genus Chamishaella Sohn, 1971

Diagnosis : Paraparchitaceans lacking spines and an incised
- : dorsum. Over-reach of one valve above the hinge-line, dorsal .
_ margin straight to'gently convex.

Type-species Chamishaelta brosgel sohn, 1971.

Stratigraphic range : Tournaisian, Visean, (?lower Namurian)

Chamishaetla subonbiculata (Munster, 1830)
Pl. 18, figs. 1 - 7, Pl, 19 figs. 1 - 3 °
Material : Several thousand specimens, _béing'about 703 of the

.

total ostracode collection,
Synonymy :’1830 Cythenre Auboﬂb&ﬂulmta Munster, p. 65.

‘ o 1865 chud.ot«.a subonbiculata (Hunster) Jones and .
co . © Kirkvy, p. 407, PL. 20, £igs. 7a - c. _
5 ' - . ‘ 1896 Lepud,(_,aa 4ubaab4,cu,ma (Munster) Jones and
" . Kirkby, p. 180,°Pl. 11, g;g. 1t. _

1929 Pandpa&éhiteé;gibbu§'Beil, p. 185, Pl. 34,

figs. 6, 6a,b. - - .

\

1939. Paaamcwu aubaauculwA (Hunster) Kun_p.er'ou‘._

: ) ) p. 13, P1l. 1, ﬂgs. 6a - c.
E - o \ - 269 :
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. -.present. Specimens‘ha_we Been fourid-wi_th‘ gaping valves (Pl. 19,

_attached at hinge-line (P1. 19, fig. 1) (cf. Coquel et al., 1976,

1951 Paraparchites suborbiculatus (Munster) Posner.,

‘ p. .22, P1. 1, figﬁ"Z-- 5.

1966 Paiapanchites suborbiculatus (Munster) Gorak,
p. 99, P1. 46, fig. 5. -

1967 Paraparchites suborbiculatus (Munster) Gorak,
P. 45, Pl. 25, figs. 1, 2.

1968 Paraparchites Auboabi.culwtu,a (Munster) Bushmina, » .
p. 27, P1. 1, fig. 2. ’ _

1970 APMMILCIU:IM Aubo&biguwtua (Munster) Bushmina,

p. 7, Pl. 2, fig. 1.

‘Description : Smooth, subovate cafapace with straight to very

slightly convex dorsal margin. Ventral border evenly rounded and

slightly oblique anterjorly. - Cardinal angles obtlfse, anteribf :

-angle being r'narqinally the greater. Anterior margin broader than

. posterior, however, ventral swing only slight and beéomes less

obvious with sqccessiv_e instars. Left valve overlaps right

around free margins. - Ri'ght;. valve has ‘minor over;teach of dorsal-

border, \hinge abouﬁ 3)4 quimdm 1gn§th. ﬁaximum length above:

mid~height, maximum height ..juét'anteri;or of mid-length. Maxin\uxﬁ
RS : ’

width pogtetior of 'mri.d—llé;;\éh. giving tumid ellipsoidal outline

'

in dorsal aspect.’ Steinkei’ns 1'nd_icate a broad inner lamella is
fig. 2}, and also with valves opened but apparently still o CoT

9

p. 81, PL. ). .. -
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Dimensions :

L H W :
1325° 975 900 Pl. 18 figs. 1 - §
1250 800 875 Pl. 19 fig. 2
1225 98¢ 800 Pl. 19 fig. 3

975 725 - Pl. 19 fig. 1

625 ‘425 375 Pl. 18 - figs. €, 7

Locality :'-_"Ag. 1, ARg. 2, Ag. 3, Ag. 4, Ag. 5, Ag. 6, Ag.-Qu. 1

Ag. Bk. 2, Ag. Bk, 3, B. 1, B. 2, B. 3, B. 4, B..5, B. 7
Mi. 1, Bk. 1, CR. Nodo. 3, CR. Nodo.: 4 '
sc, NOdO’ 3, SC. Nodo. 4. SC. Nodo 6, SC. Nodo. 8,

- SC. Nodo. 9, CC. 6, CC.-7, CC. 8, CC. 9, SC. Jeff. 2
Wo. 2, Wo. 4, Wo. 5, Wo. 6, Wo. 9, Wo. 10, Wo. 12,
Crabb. 2-5, Jeff. 1-2, NS. 3, NS. 4, NS. 5, NS. 6

Occurrence: Hants and Antigonish Counties, Nova Scotia:

gsouthwestern Newfoundland; Ireland; U.K.; Germany; Russia.

'Remarks : For a discussion of the growth sequences_exhibited by

4

‘this species see section 4.10.3. Chamishaella suborbiculata

differs from Chamishaella tumida Kummerow, 1939, by virtue of the
dorsal hump (u;nbonate over-reach) on the right valve of the
latter (Kummerow, 1939, p. 22). This form ié more tumid in
dorsal view and the postetior aspect is much more oval thanvis

typical for Chamishaetfla brosged Sohn, 1971. Leperditia okeni was

first figured by Jones and Kirkby (1865, p. 406, Pl. 20, figs. 1 - 3)

, hoﬁever"ﬁ many subsequent reports assigned to this 'species are

erroneousb, both at the generic and specific level (Sohn, 1971,
p- 17). C, subonbiculata is more tumid, and lacks the obliquity
and pronounced truncation of .the ventral margin that is typical

o

for Chamishaella okeni.
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Chamishaefla n. sp. A.
Pl. 20 figs. 1 - 6 7

: Text-fig. 6.26

°

Material : 173 specimens, mostly steinkerns and exfoliated

carapaces.

Diagnosis : Differs from all‘gther species referred to genus by v
. '

virtue of inflatead ventral part of Qalﬁes resulting h¥bverhang and

A2

incised ventral margin. Very narrow right over left dorsal overlap. )

Description : Carapace smooth, latgéxsubévate in outline. Dorsum - -

flattened and left valve overgreaches right around free margins.

Right valve over-reaches left along dorsal region. Hinge straight

'

and about 3/4 total length. Obtuse cardinal angles often rounded.

Anterior bonder ‘is more broadly rounded than posterior. Maximum
. [

length inclined from point of maximum curvature for posterior
) ..

region to that of anterior region., Maximum height at or just in

“front of mid-line, maximum width in juveniles at mid-line, but in

larger specimens swelling is greatest poste:iprly which indicates
dimorphic ‘character of heteromoxph.' Ventrum deeply inciséd with
valves overhanging ventral margin, resulting in.inverted heart-
shaped view in post;rior aspect. Undefinéd sub-centrﬁl adductor
muscle'séar field is noted on somé sﬁecihéns. Single valves show
wider duplicatuge anteriorly than poSteribrly,

Dimensions : ) )

L H W
1425 '975 1000 Pl. 20 ,figs. 4, 5
1325 1000 * 1025 . Pl. 20 fig. 6 -
1000 750 . 600 P1. 20 figs. 2, 3 @
5 950 725 - Pl. 20 * fig. 1° '
274
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Locality : Ag. 2, Ag. 4, Ag. 5, Ag. Qu. 1, B. 1, CR. Nodq. 4, Wo. 5
‘ i

Occurrerce Ssouthwestern Newfoundland.

Remarks : This species‘does not show a complete instar sequence
{Text-fig. 6.26), and no fully mature specimens have been recovered.
The presence of smaller >s§ec.imens with an inflated venter refutes
the statement of Sohn (1971, p. 13) that the ventral tumidity may

be a heteromorphic character not,diagnostic of a new species. In

_keeping ‘with .other specieé ‘of - Chamishaella it appears that the

vposteridr swelling is ‘the. hgtetomzphic character and that"
p‘recocipus‘ sexual mat‘urity may be occurring. This specimen‘ is

very similar to Cham{shaella sp. Sohn (1971, Pl. 5, figs,l 27 - 31y,
howéver the "horizontal bleat aloﬁg the dorsal margin of the’lef‘gﬁ
vaive" is not as well defined, ‘though this may be a function of
prése‘rva;:ibn; Otherksimila‘r ‘specimens described in the literature
include Paraparchites Lnﬁl;a,tu,é (r;iunstér) Kummerow (1939, p. 14,
PL. 1, f.;i'gvs. 9, 10y Pmpmchuu'galbaz Posner (1951, pp. 25, 26,

Pl. 2. fig. 1) Panaparchites ukrnainikus (Tschernyshev) Gorak

(1967, pp. 49, 50, Pl. 15 fig. 5) and Leperditia bosquetina Jones

and Kirkby (1886, p. 254, Pl. 7, fig, 2) .

. The age range of these specimens is Meramecian (Sohn,
197%), C2 .and §, Visean (Kummerow, 1939), ‘C, (Gorak, 1967),

lower Carboniferous (Posner, 1951) and Carb‘onifetous Liméstone
Series (Jones and l_(irkby, 1865, 1886), which might indicate that

P
a total range may be lower to upper Visecan.
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Genus Shivaelfla Sohn
Diagnosis Paraparchitaceans with 2 dorso-posterior spines, one on

each valve. - .

Iypg-species : Shivaella Aurmetia Sohn.

Stratigraphic range : Carboniferous.

Shivaelta sp.
Pl. 19 figs. 4 -7
v Text-fig. 6.27

Material : 33 carapaces, steinkerns and valves,

Description : Smooth, subovathk carapace with straight dorsal margin.

‘Cardinal‘angles about 120 , i)ostgrior being less than anterior.
Anterior margin more broadly rouﬁd;d.than posterior. Strong ventral
swing more pronounceé in early instars than in later ones. Maximum
height at or in fromt of mid-length Maximum width central in
instars. Carapace ellipsoid in dorsal outline, in posterior Viévq
.it is compressed ellipsoidal with very slight ventral overlap and
narrow venter. Maximum length inclined from posterior cardinal

« ;
angle to point of maximum curvature on anterior margin. Hinge
about 2/3 maximum length slightly incised. Left valve narrowly
overlaps right around free'margins. Posterio-dorsal éérne'r of
each valve has spino.situated‘closer to dors;al margin than
positerior. Spines not always equidistant and where this‘oc'curs

_right spine situated slightly forward of left. Most specimens

ate steinkerns and spines are not always complete, but it is

evident that they were hollow. Spines perpendicular to dorsal

\ S e
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Text-fig. 6.27 : Growth sequence for Shivaelfa sp. from

Sub-assemblage TIR,




margin and obliquely inclined to carapace. Bases of the spines

often equal in diameter to length. Inner lamella observed on

-

steinkern material jin form of gzoove§ around free .margins.

Dimensions
L H W .
710 525 400 Pl. 19 fig. 6

600 375 325 Pl. 19 fig. S
550 400 325 Pl. 19 fig. 4

-Localities : B. 1, B. 4, Ag. 1, Ag. 6.

Occurrence: Port au Port Peninsula, western Newfoundland.
Remarks : At least three instar®groups are present (Text-fig.
6.27) though there are no adults.  The specie; described is
distinctive in thit the spines are closer to the dorsal margin
than they are to the posterior; and the maximum height i;
anterior to the mid-line. The ventral margin is not incised.
Sohn (1971, P. 10) suggested that the incised venter might be a
feature diagnostic of Mississippian representatives of thé genus.
A survey of the literature'would‘teﬁd to suggest that this is ~
likely; Sh{ugeﬂﬁa is present in FammeAian strata (Becker ancu
Bless, 1974, Pl. 15) and ranges through the Carboniferous, it is
howeverAnoﬁ qually és common as other hemberé of the Paiaparchitacea
with which it occurs. The firrst'appea'rence -of Shivaefla in the
lowef'CarQoniferous of Western Europe %s that of.ShZuaella sp.
cf. Shivaelia anmpfnbng{dna; Becker and Bless (1974, p. 29), which
oécurg in the lower Tournaisian of the CérnQall-Rhenish Basin.-
S. anmétnongidngvis described from the Viséan of the basins

north of the Walés—Brabant Massif (Jones and Kirkby, 1B86c, p. 253 ;
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Latham, 1933, p. 356; Bless et al., 1981, p. 146). In Russia the

same species 1Is reported from -the lower and upper Tournaisian éf
the Russian Platform (Tschigova, 1967, pp. 7, 37, 66, 119, 131-),
Dopetz Basiﬁ and Kolmyan Massif (Bushmina, 1975, p. 33) and the
Tulsky-Alexinsky horizons of ft(;)e,Pod Moscow Basin (Posner, 1951,
P. 24; Zanina, 1956, p.' 192). Other Sh{ivaetfa spgcies are reported

\ . . \ .
\ from the Dinantian, including Sh,evad,&z Longa of the Donetz Basin

\(Tschigova.' 1967, p. 213), Shivaella quasipoanectus from the
~ Kusznetsr;c Basin (Bushmina, 1968, p. 30) and the River Lena (Bushmina

1970, pp. 6, 7) and Shivaella ventricosus (Tschigova) sensu

Bushmina (1970, p. 10, Pl. 11, fig. 4) as well as Shivaelfa
canbonaria from the Donetz Basin (Gorak, 1967, p. 46). Shivaella
-is ;lso reported from the Dinantian of Poland‘(Kummerow, 1953,

p. 11; Olempska, 1981, pp. 47, 48), Shivaella macallistend
(Blumenstengel, 1975, p. 758), should not be taken as being a
definite Sh{vaefla since it is described only from right valves.
Non'e of these species appear to poss;ss an incised venter.

In North America, Shivaella pingue from the

Kinderhookian of Alberta {Green, 1963, .p. 126) Shivaella

merted and Shivaelfa suppetik from the MerSmecian of Alaska (sohn,

18971, pp. 9, 10 ) posses an incised v‘.enter.. Forms including
Shivaelfa macallisteni from the Kinderhookian to Osagean of
California (Sohn, 1972, p. 5) and Shivaelfa nLdz_glLM from the
Chesterian of thé Mid-Continent {Ulrich, 1891, p. 200; Hariton,
1929, p. 255) do not show incisgd venters. The only unguestioned
Pennsylvanian species are Shiﬁaeaa magrvuusv from Kansas, (Kellett,

1933, pp. 65, 66), Shivaella brazoensis from Texas, (Coryell and
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Sample, 1932, pp.. 243, 249, 250) and Shi{vaecfla sp. (Sohn, 1977,
Pl. 1, figs.-6 - 6) from Arkansas, all of which ladk inc:;tsed
eventers. It is therefore probable that species of Shivaeflfa

which developed incised venters are restricted teo the Mississippian

faunas of North America only. . .

-  Genus Shishaefla Sohn, 1971

Diagnosis.: Paraparchitaceans with only oné dorsoposterior spine

situated on right valve. ’ . . .

Type-species : Paraparchites nickefsi var. cyclopea Girty, 1910,

v

Sohn, 1969,

Stratigraphic range : Lower Mississippian to lower Permian.

Shishaetla .monreys{ Sohn, 1375
. » .

Pl. 21 figs. 1°~ 7, Pl. 22 figs. 1 - 3

Text-fig. 6.28
Material About 950 steinkerns and exfoliated carapaces.

Synonymy : 1975 Sh{shaefla moreyi Sohn, p. 12, P1. 3, figs. 1 - 15.
' 1935 Parapanghiies nichkelsi Morey, p. 474, Pl. 54,
fig. 8. ' _ : ‘
?1939 Leperditia juvensis Croneis and Gale, p. 255,
_ Pl. 5, fig. 20.
21968 Panapanchites sp. cf. P. nichefsi (Ulrich) Jones,
p. 44, PlL. 5, figs. 3, da,b.

Description : Smooth sub-circular carapace with straight dorsal
A8 - .
margin and obtuse cardinal angles. Anterior angle more obtuse

then posterior. Anterior margin slightly more broadly rounded

than posterior. Posterior margin has pronourced antero-ventral
"

swing in early instars, becoming léss obvious in later instars

' 281 ) (
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Maximum height anterior of mid-length, maximum width at, or about,

mid-height and mid-length. Hinge aBout 3/4 maximum length.
. ; »
Right valve has noticeable over-reach of dorsal margin, left valve
' .

overlaps right around free margins. Inner lamella seen on steinkern

_material. Spine developed on postero-dorsal corner of right valve

Spine situated about 1.5 diameters of base of spine from both

qardiqal angle and dorsal hargin and twice that distance frq?
poSté:ior margin. Spine can, be long or short or small tubercle;
size of épine-probably Eeing-relatéd to state of preservation.
Exact position of spine var iable, but‘is ptobably.é function of,

individual variations and not of specific significance. At

postetiot'catdinal angle ?s pinched-flattened area wﬁich fades
. rapidly a;-it passes down posterior margin. Feature not seen on
juﬁior instéré.
-Dimgnsions :
L H W
1750 1175 900 pl. 22¢ figs. 1 - 3

1100 700 575 Pl 21 figs. 1 - 3
725 525 400 Pl. 21 figs. 4 -7

1, B. 2, B. 3, B. 4,B. 5,B. 7, Ag. Bk. 2, Ag. Bk. 3

Ag. 1, Agl 2, Ag. 3, Ag. 4, ng. 5, Aé. 6, Ag. Qu. 1.

NS. 4
Occurrence: port au Port Peninsula, western Newfoundland; Hants
Co;;ty,‘Nova Scotia; Wyoming and Illinois, U.S.A.; Australia.
Reﬁarks : In the scattergram (Text-fig. 6.28) poérly defined
instars are seen, though fully mature adults are apparently scarse.
fhis~species is similar to Shibhaeﬁla williamsae Sohn (1971,'

p. 15, pPl. 8, figs. 1 - 5, 11 - 25, 31 - 44) in the position
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of the spine, however, the flattened' posterior .corner and the
venrral'seing are diagnostic of this'marerial. The ;aterial
from~the'Maritimes\ﬁay ee conspecific with Shishaella harttoni
!Bredfield), described from the Pennsyl&anian of leahoﬁa
(Bradfield, 1935, p. 33.“#1; 1, fié. 9). Howeoer, the spine on.
- S, hahl{ani appears to be further removed from the posterxor
'tmargxn than is typlcal for the Marltime material. ShLAhaetla
" moneyd differs- from Shishaeffa cf.’S. williamsae Sohn (1971, p. 16,
Pl 8,»fxgs. 6 - 10. 26 - 30) because the former is more’
f'sub—cxrcular and’ the ventral margin is less convex. Shishaella
N ponnecza Zanina. (1956, p. 192, Pl. 1, ﬁ;q§//:;,b) differs from
S moneyL by virtue of the sub—cxrcular outl1ne, the more equal

Acardlnal angles and the p051t10n of the spine. ShAAhaelﬂa aff. S.

porrecta Zanxna sensy Becker and Bless is a form that has been
reported several tlmes from Europe (Becker and»Bless, 1974;

Bless et al., 1974; Bless et al., 1981; Coen, 1982) and also as

' .Shiihaetta nana Rome, 1977. Coen (1982, p. 287), on the basis of
stelnkern materlal, squests that S. nana is Junlor synonym of
S,‘oonngczi. By comparlng the ventral swxng’of the carapace as well
as the postero-cardinal flattenlng drawings' of the holotype of
'S.—ndna,(Coen, pers. cohn 1982) would sJ;qest thet it is indeed

conspecific with X, aff. §. ponnea{a, The main difference

between this specics and. S, moreysL is the position of the spine,

which appears to be further from the posterior margin than in any

of the other discussed species. It is poésible that there exists
a spectrum of species that is variable with respeét to the

"degree of ventral swing and position of the spine in relation to
285 )




the posteiio:.margin.' S. w;l[iamb&e Sohn,'l??l, would be one
‘Fnd of this speétrﬁm and~$hi4hae££a sp. aff. s. porrecta Zanina
4endu Becker and Bless, 1974, would be the othe{ end. A form
with the,gharactériétics of S, moaey{ Sohn, 1975, woulq be -
alyosﬁ mid~di§Fant between these two .extrgmes. If this is indeed
the case it p;obably explains the individual‘,va’riations of ;he

spine position and also the gréater ventral swing_ that is seen™

in my specimens.

Suborder Indet;

gen. et sp. indet. 3

Pl. 22 figs. 4 - 7'
M?terial : About one dozen steinkerns.
Description : Caraﬁace small elongate, with egqually rounded
posterior and anterior margins. JForm of the carapace rectapgular
in all aspects, sides are ﬁarallei and steep. Dorsal mardin

straight, sub-parallel to ventral. Cardinal angles ind;stinct.'

.
-

Maximum length at mid-height and maximum height at anterior
cardinal angle. Maximum width central, but equal along maiq.body

of carapace. Ends of carapace, in dorsal aspect, are extended

beyond rectangular body of the shell and rounded. Posterior and

anterior margins depressed, anteriqr be&ng ﬁoreso than posterior.
?inge stepped anteriorly and ;inuous. Right valve overlaps left
' slightly around free margins. Caicified inner lamella appears as
thin longitudinal depression that runs along either side‘of

mid-ventral line.
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.\. - " Dimensions: : - ’ -
. L B oW ' \
\ ' = 480 275 200 Pl. 22 figs. 4, 5 R -
. - . *; - Aﬁo 250 % 200 P1. 22 figsiré,:7> . U
Localities : Ag. 2, Ag. 5 » o o , ' .

Occurrence: Port au Po;t.Peninsulé, western Newfoundland;

Remarks : The ;nner lamella and matgindi‘argas suggest that the

form is not relaééd to the Voungiella or MooﬁiteA . The dorsal . o~

outlxne and h1nge‘sway is reminiscent of the genus BaLndLa£4124

however, ‘the lateral outline is not. Lethlers (1981, p. 88,

P1. 19, figs. 183 - 185) described material with similar | .
v )

characteristics in the genus Ba(ndiocypris however there does

not appear tq be sufficient evidence for thejassignment. The

designation of this species remains enigmatic.

Order MYODOCOPIDA Sars, 1866

nom. correct. Pokorny, 1953 pro Myocopa Sars, 1866

Suborder CLADOCOPINA Sars, 1866 i
nom. correct. Sylvester-Bradley in Moore, 1961 pro

. ‘ Ciadicipa Sars, 1866.

Family POLYCOPIDAE Sars, 1866 .

Diagnosis : See Sars, 1928, p. 29.

Genus Polycope Sars, 1866

Diagmosis : See Sars, 1929, pp. 29, 30.

Type-species : Pofycope onbicularis Sars, 1866 e ‘, '
- ' 287 '
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Stratigraphic range : (?Devonian) lower Carboniferous to Recent.

Polycope n. sp. A,

Pl. 23 figs. 1 - 4
Material : About 150 steinkerns and exfoliated specimens.
Diagnosis : Differs from previously described species of folycope

Sars 1866 from Carboniferous by smooth carapace and presence of

4
.

antero—ljnargin‘a’l spines.
Description : Very small, smooth, sub-circular carapace, possessing
short straight hinge, with edges of valves rising above hinge

furrow to give rourided dorsal margin. Carapace equivalved

<

compressed ellipsoidal in posterior aspect. Cardinal angles

L 4
poorly defined and orbicularity of carapace only broken by

antero-ventral slope. No indication of a vallve gape or anterior
antennal notch. ' Anterior margin marked by angular truncation of
circular out'l'ine ;ngled int6 the ventral margin. Anterior margin
of each valve supports at least one spine situated at edge of
what; is probably marginal rim. Apparent difference in spine
direction is attributed to position at which spine is broken,

in longest spine curvature of spine is obliqu;ely antero-ventral.
Shell is thin but in some cases has been thickened by calcite
groﬁrh\_sub—central muscle-scar field often seen and in one
specimen appears to be forped by a poorly defined rosette of

about 5 scars arranged in two rows. Muscle scars are best seen in

steinkern material.

[
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. Dimensions :

L H w

225 220 100 Pl. 23 .fig. 1

180 17s 75 Pl. 23 fig. 2

175 175 75 Pl. 23 Ffigs. 3, 4

Locality : B. 1, B. 7, Ag. 2, Ag. 5, Ag. Qu. 1, SC. Nodo. 3

NS.. 3, NS. 4
Occurrgncg: Port au Port Peninsula, western Newfoundland;
Hants and Antigonish Counties, Nova Scotia. |
Remarks : References of Carboniferous Polypopidae are few and
most of them lack formal c'iescriptio'nsﬂ or illust;ations (Armstrong,
1876, vp. 45; Jones, 1873,. p. 412; -Joneé and Kirkby, 1867, p. 223,
1886a, pp. 496, 563, 509, 1896e, pP. 501; Young, 1891, p. 306)
The Eu:st illustrated specimens of Poﬂgcope form the Carbonxferous
were described by Jones, Kirkby and Brady (1874) ac Polycape
J:uMovu (p- 54, PL. 2, fxgs..Za ~ ¢) Polycope simplfex (pp. 54, SS,
Pl. 2, figs. la - c, 10, 1-2, Pl. 5, figs. la - d) and Pol,ycope_
youngiana (p.'56, Pl. 5, figs. 2a - f) Therg are guestioned
referrais to Pofycope by l(ummerow (.1939.' p. 63, él. 7., éig. 10)
from the Tournaisian of- Germ‘ahy ;nd also by Blumenstengel (1969,
2, figs. 20 - 23) from the Devoniax.'\‘of Germany.
Jones (1881. p. 340, Pl. 9, fig-. 4) describes P;;Eycapc davoﬁém,
_yvhich is possibly the earlies't anuestioned poiycdpid.. None. of
}.these references describe the muscle scar in de;tail,‘ hoyevor; _the
illustrations of Psfycope spp. in Sars (1928, Pl. XV, jfig.<;
Fl. XVI figs. 1, 2; Pl. XVII, figs. 1, .2) indicate that a mﬁscie’
attachment-érea cansisting 65 three discrete fnuscle spots is

diagnostic. The material of this collection shows that five

muscle spots 1s not uncommon, of which three are much more
289




prominent than the other two. Despite the lack of any non-
. x .

exfoliated Spine-bearing specimens, it is possible to build a
bcomposite of the form of this species, which is the only description
of the genus in -the Carboniferous outsidé of Western Europe.

The major problenﬂ is that many of the specimens
are stéinkerns and lack the detail‘ed morphology necessary to
categorically place thenm all together in the same species, however
further sampling of better material would be an aid in the

understanding of the detailed palaececology and stratigraphy of

this species,
Class MALACOSTRACA Latrielle, 1802
Subclass EUMALACOSTRACA Grobben, 1892

Superorder PERACARIDA Calman, 1904

Diagnosis : See Hessler in Moore, 1969, pp. 360 - 363

Order MYSIDACEA Boas, 1883

- Diagnosis : See Hessler in Moore, 1969, pp.. 363 - 365.

Suborder PYGOCEPHALOMORPHA Beurlen, 1930

Diagnosis : Sce Schram, 1974, p. 11.

Remarks : The similarity of pygocephalomorphs to the modern

representatives of the Myéidacga was suggested by (Woodward, 1907:

Peach, 1908): Howéver, based upon the naturc of the thoracic

protopod and tail fan, Bronks (1962), -considered that the
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Palaeozoic caridoid eumaiaéostf'ac;ﬁs could be b’ettér defined as a
distinct éntity, the _s.upet.order Eocarida. SChram (1974) questioned
this gubdivision, fre'-established the pygocephalomorphs Qithin the
IMysidacea and finaily (Schram, 1981b) restricted the Eocarida to
"pala'eozoic familie$ for_ which no adequ;ate data exists on the nature
of carapace thoracopods and possible brood pouch." The reassignment -
of the pygocephalomorphs to the msyidacean peracarids was based '
prir;larily‘ upon the presence of oostegites, carapace morphology
and thoracic exopods (Schram, 1974).
Since the material of this collection consists only
of cephalothoracic shields the classification of the Pygocepha%omorpha
cannot be discussed in detail, however the classification uged
heréin follows that of Schram (1974'. 1979) since it stresses the
similarity of Palaeozoic pygocepha‘lomotphs and the recent mysidaceans.
v/
Family PYGOCEPHALIDAE Brooks, 1962
Diagnosis : See Brooks, 1969, p3dd.’

Type-genus : Pygocephalus Huxley, 1857.

Stratigraphic range : Lower and upper Carboniferous.

Genus Bellocardis Fong, 1972+
Diagnosis : See Fong, 1972, p. 595

Stratigraphic range : Mississippian.
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BelLlocanis newgoundlandensis Fong, 1972
Pl. 25 figs. 1 - 3
Text-fig. 6.30

Material : About 50 specimens.

Synonymy : 1972 Bellocaris nw'éound!;anderwu Fong, p. 594,
Text-figs. 2 - 4. '
1978 Bellocaris newfoundlfandensis Fong, Schram et al.,
pP. 1384, fig. 5.
1982 Bellocaris riwéound-ﬂandemu Dewey and Fahraeus,
PP. ss}w', 670, Pl. 1, figs. 5 ~ 7.

Description : Cephalo-thoracic shield smooth, dors;ally rounded,

and lacks median dorsal ridge. Narrow posterior groove commumicates
with wide ventral groove. Ventral border characteristically
uptufned to form horizontal shelf. Superior lateral ca’rina'
supressed as poorly defined hepatic spine, or may be totally
lacking. Inferior lateral carina close to shelf and faces just in
front of posterior groove. Antero-lateral and gastr iq spines

prominent. Cervical groove well developed and parallel to shorter,

anteriorly trending, rostral groove. Carapace smooth.

Dimensions : In millimetres (all lengths are taken at mid-dorsum)

. w
GSC 69155 - Pl. 25 fig. 1
GSC 69154 . . 12.0 Pl. 25 fig. 3
GSC 69156 - 12.5 Pl. 25 f@g. 2
Locality : Agquathuna "Island”, GC. 1
Occurrence: Port au Port Prninsula, western Newfoundland.

Family TEALLIOCARIDIDAE Brooks, 1962

Diagnosis : See Brooks, 1962, p. 272.




Genus Tew&&ocw,a Peach, 1908

" Diagnosis : See Schram, 1979 P- 75

Type-species : AnxhnanaZaembn.woodhundi~£theridqe; 1871

Stratigraphic rang“e : Lower Carboniferous.

Tealliocaris sp. aff. T. Loudonensis Peach, 1908

Pl. 24 figs. 1 - 3
Text-figs. 6.29, 6.30

Material : About 3 dozen specimens.

Synonymy : 1982 Tea,&aoca/u,s sp. aff. T. foudonensis Peach,
‘ Dewey and Fahtaeus, p. 668, Pl 1, Ffigs. 1 - 4
Text-fig. 3.

Description : Cephalo-tho:acic éhieid rectangular with ﬁarrow
dorsal portion and no dorsal keel. Two lateral,catinae meet the
cervical gréaove. Inferior lateral carina, being most CODtanOUS;
merges thh groove. No prominent antero-lateral. spines, dorso-
anterior pc;rtion termihates in short rostrum. Posterior and
ventral borders of shield are upturned to Form a pronounced 1lip.
Both 1ip and car inae s.how distinctive punctate ornament.
’I‘uberculaj:e ornament often present on dorsal side of superior
lateral carina. Tubercles oceccur as row or as irregular pattern.
Gastric region shows pustulose ornament- Gastric spxne not
cont{nuoug with gastnc fold or cervical groove (Text -fig. 6.29).

Dimensions : (In millimetres)
~

69151  14.0 , Pl. 24 ‘fiq. 3
69152. 12.5 . Pl. 24 fig. 1
69153 8.0 Pl. 24 fig. 2
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Text-fig. 6. 29 : Morphology of Tealliocaris sp. aff. T. Loudonensis.




: B. 7 below ho;izon,‘ Aguathuna "IslaAnd" ~ rare
g. Bk, 2, Aé. Bk. 3, cC. 9.
t Western Newfoundland.

:iTea,{;(a,éocM sp. aff. T, zoudonQMQ differs from
Tealliocanis woodward{ in the reduction of the gastric spine. in ‘
the former. Schram (1979, pp. 75 - 77) syndnymised Tealliocarnis
Loudonensis and T. woodiward{ and further stated (Schram, pers. comm, ,
1982) that he could see no consistent differences between the type
material of these species. Until the type materxal can be
investigated I propose to retain Tea,&(,caca/(u sp. aff. T
Lou_donen&u, since the reduction in the gastric spine appears

to be consistent on all specimens.

Tealliocarnis also differs from the three

Pseudotealliocanis described by Copeland (1957b, pp. 44 - 47),
by lacking antero-lateral spines, serrated ventral margin and
dorsal keel, and by length of rostrum, inflection of gastric fold
‘and style of ornamentation.

Tealliocanis differs from Bellocarnis in all of
the above features, except that the latter also lacks a serrated’
margin and dorsal keel. The main difference between the two
genera 1is, however', the prommence of the lateral. carmae in
Teatliocaris in contrast to their virtual absence in BeLEocam

MeaSuroments of specimens of Rellocaris
newfoundlandensis and Tealliocarnis sp. aff. T, Loudonensis were
Plotted on a length height diagram (Text-fig. 6.30). In both
taxa ipstar groupings can be distinguished. 1In B. newfoundlandensis

height appears to vary more with length than in Tedfliocaris sp.

v
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aff.- T, Loudonensis. For both taxa the instar groupings define

curves indicative of allometric trowth (Teissier, 1961). The

slopes of the two curves are significantly different. The

carapace of B, nmﬂoumt&andemu being lowet at all stages of

growth than that of Tealliocaris sp. aff T. Loudonensis.




Text-fig., 6.30 :

Note

Growth sequence for Beffocaris newfoundlandensis
®

from Sub-assemblage IIB(0) and TeaLLLOQaAZA sp.

aff. T. Loudonensis from Assemblage III (x).

measurements in millimetres,
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CHAPTER 7

SUMMARY AND CONCLUSIONS

7.1  Summary and conclusions

The study of the middle Carboniferous crustacean fauna

of southwestern Newfoundland and northern and central Nova Scotia

- *

has resulted in the'recognition of 34 crustacean species, $ of which

are new, and one belongs to a new genus. The ostracodes and

peracarids described herein fall into seven faunal assemblages that

relate to diffetent‘ecological conditions. The environment with

which each asseﬁblage is associated is as follows:

Assemblage 1 - ' : Nearl} normal mar ine salinit¥ offshore subtidal

Sub-assemblage IIA : Slightly hypersaline subtidal” drowned
topographic highs.

Sub-assemblage L;B : Slightly hypersaline subtidal drowned

it

- . karstified coastline.
Sub-assemblage'IIC : Same as IIB but iepresents an "event horizon".
Sub-assemblage IID : Shoreline, lateral facies equivalents of IiB.
Assemblage II subset : Bioherﬁal fringing barrier to a hypersaline
lagoon?
Assemblage IIT i Restricted carbonate deposition dominated
. lagoon with fluvial influences in loye: portion
and evaporitic influences in upper portion.
Assemblage "1V » : Raised salinity marginal marine assemblage
Overlain by sabkha evaporites.

Assemblage v : Restricted clastic dominated lagoon with

raised and fluctuating salinities.




"Assemblage VI : Raised and fluctuating salinity subtidal
marginal marine eﬁvironment in a regressive
séquence'frpm sub~ to supra-tidal.

Assemblaée VII : Raised and fluctuating salinlty inter- to
supra—t1dal margxnal marine embayments in
a deltaic environment.

With the exception of Aseemblage 1 and Sub-assemblage
IIA, the assemblages are low diveisity faupas, and all assemblages
except Assemblage I exhibit a high dominance by pataparchigaceans.

The paraparchitaceans were eurytopic opportdhistic ostracodesvtﬁat

did not compete well with stenopOtopinoLmsisuch as Bairdia when

the environmental conditions favoured the latter. A similar
relationship is n;ted for the peracarids Tealliocanis sp. aff.

T. LoudOnenALA and Be[locaﬂid newfoundlandensis. Barriers between

these species are therefore competition consrolled for the eurytopes'
and env1ronmentally controlled for the- stenotopes. With respect to

Palaeocopes and kloedenellacean ostracodeg kirkbyaceans were most

abundant in offshore subtidal environments,.hollinomorphs in nearshore

subtidal environments and kloedenellaceans and beyrichiaceans in
marginal mar ine environments, ‘
.One of .the main characteristics of most of the

assemblages is that they exhibit evidence -of pPhysiological. stress

primarily due to the effects of raised or fluctuating salinities.
e )

MOSt‘OStraéCde species recognised in this study show a
reduction in size from expected values which ia thought to be a’
function of total physiclogical stress and not the result of any one

51ngle environmental parameter as was Previously been suggested
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It appears that stenotopic species show greater morphological

variation and poor instar groupings as tney approach their
ecological limits, whereas the reverse would suggest yearly breeding
cycles and a stable environment. Opportunistic species do not show
instar éroupings and it is suggested that this relates.to more
continudus breedingbcycles,. Time averaging of ssmples is‘not thought
- to be controlling the loss of instar groupings since different species
'occurruu;within the same environment can be shown to exhibit good

and poor instar_development, which w0u1d suggest different rates of
reproduction. It is possible to distinguish between the lack of’
instar groupings in eurytopic species-and stenotopic specxes under
stress, by the low levels of morphological variability exhibited in
the height/length ratio of the former. ’

The total crustacean fauna described in this stuay
exhibits a high affinity to European and . Russian faunas, and a low
‘affinity to North American, Mid-Continental faunas- this is related *
to the, oceanic c1rculation patterns, Therlack of endemismrbetween"
European and Canadian fauna is alsc a'function of similar

tectonophysical environments and climate. -

7.2 _Implications and further work -

One ot the majer areas ot expans;on evidenced from
this study relates to‘the need for stratigraphic continuftf. It is
1mportant that a soquenco of Windsorian crustaceans he described
from the Maritime Basxn which covers all the transgre551ve-

. regressive cycle that affected the basin. These could then be
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used to develop more detailed pa}aéoqebgraphtt relationships and™
their sequential changes during the Windsorian stage. More complete
" stratigraphic seduences would also allow for the description of
degrees of endemism at differentvstratigraphic interQals,
evolutionary trends and ecological replacements. It would also be
useful to document the deﬁelopment of upper Carboniferous Carbondita
freshwater  faunas. It is significant that even in the &oungest“
sémples taken from the deltaic sequences of the Woody Cape Formation
(uppermost Codroy Group). no unequivocal freshwater faunas were found.

This is the first study of its kind that has provided
evidence of the existence of paraparchitaceaps in hypersaline
conditions, and the faunal assemblages hold much paléntial for
studying the effects of physiological stress upon crustacean faunas
in terms of assemblage content, reproductive cycles and Earapace
variability. More detailed sampling of these environments and
application of statistical tests of variability would be significantly
advantageous. ‘

More widely ranging implications revolve around the
similarity of Maritime faunas to the guropean and Russian faunas.
Firstly, it is important that a unified caxonomic daEa base be
eatablished for European, Russian and North Aﬁerican Carboniferous
ostracodes, especially with regard to existing fype material and the
proper description of many of the European species: this extends .
itself to the need for a new ostracode Treatise. Secondly, it is

important that more studies are completed on thé dispersal and

migration of benthic ostracodes, so that palaeogeographic

301

-t




reconstructions can be more detailed- in their approach.

Application of Carboniferous ostracode studies in

the Maritime Basin are primarily palaecenvironmental. If the lower

—

stratigraphic limits of freshwater ostracode faunas could be ‘def ined
-and a stratigraphic sequence containing both marine and freshwater .
species‘ could be described, the palaeoecolpgical significance of

the ostracodeg would be significantly enhanced.




.
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PLATE 1

I

figs. 1 -~ 3 "Copelandells" sp: figs. J;, right aspect, 0°;
. la,-right aspect, 10° stereo pair
fig. 2, dorsal view, fig. 3,
ventral view, magnification about
130.
fig. 4 | "Copelandelfa" sp: left"éspect, maénification about
165.

figs. 5, 6, Gortanella sp: fig. 5, dorsal view magnifi(:ativon

/ about 72; fig. € right aspect,
magnification Labout 65.
fig. 7 Gontanella sp: left aspect; magnification abaut 60 .
fig, 8 Gomnwa sp: left aspect; magnification about 60. h .‘
fig. 9 Gorntanella sp; le%t aspect; magnification about 65.

Preservation : figs. 1 - 4 are carapace material °

figs. 7 - 9 are silicified material
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fig. 1 Genus et

fig. 2 Genus et

figs. 3,4 Genus et

figs. 5,5a Genus et

fig. 6 Amphissites

- fig. 7 Amphissites

f£ig. 8 Amphissites

fig. 2 is probably

material.

‘species

PLATE 2

right oblique
about 8S.

novae:

ventral view,
about 100.
£ig. 3, right

species novae:

species

magnification

view, magnification

magnification

aspect,

‘about 65;

fig. 4, enlargement of

posterior region, magnification

about 175.

species novae: fig. 5, right

P

aspect, 0°,

fig. 5a, right aspect, 10°

stereo pair, magnification

about 110.

sp. aff.

A. centronotus: right aspect,

magnification about 95

sp. aff. A, centronotus:

sp. aff. A: centronotus:

right aspect,
magnification about 85

posterior view,

magnification about 45

a steinkern, all other figs.

are carapace







PLATE 3

figs. 1,1a Aechmina sp.?: fig. 1, left aspect, 0°, fig. 1la,
: left aspect, 10°, magnification about

65.

figs. 2 - 6 Kirkbya n. sp. A.: fig. 2, right aspect; fig. 3,
7 ' left aspect; fig. ;, ventral view;
fig. 5, anterior view,
’ l magnification about 65; fig. 6,
enlargement of margjinal carina in

fig. 5, magnification about 250.

figs. 1, la, area steinkern

figs, 2 - 6 are carapace material.
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PLATE 4

figs. 1,1a,2 Kirhbya n. sp. A,: fig. 1, left aspect, 0°; fig. 1la,
' left aspect, 10°; fig. 2, dorsal
view, magnification about 60.
figs. 3,4 Kiﬂkbya n. sp. A,: interior of left valve,
' magnification about 45; fig. 4,

enlargement of posterior end,
magnification about 200.
figs. 5,6 Kinkbya n. sp. A.: fig. S, right aspect, magnification

about 55; fig. 6, enlargement of
"kirkbyan" pit, magnification

about 2135,

.All figures are carapace material.
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PLATE 5

figs. 1,2 Youngiefln sp.: fig. 1, dorsal view; fig. 2, left
: aspect, magnification about 140.
‘figs. 3,4 Youngdieffa sp.: fig. 3, dorsal view; fig. 4, right
aspect, magnification about 155.

Q

figs. 5 - 8 Bairdia brevis: fig. 5, right aspect: fig. 6, left
aspect; fig. 7, dorsal'aspect;
fig. 8, ventral view, magnification‘
about 55,

fig. 9 . Bairdia brevis: right aspect, magnification about 65.

fig. 10 -

Bairdia brevis:

figs. 1 - 4 are steinkerns

right aspect, magnification about 65.

«

figs. 5 - 10 are carapace material.
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PLATE 6

figs. 1 - 4 Bainddia sp- L.: right aspect, magnification about
50; fig. 2, left asnect, magnification
about 55% fig. 3, rightaspect in
transmitted light, magnification
about 50; fig. 4, ventral view,
. : magnificatioh about 55.
figs. 5,6 Baindid sp. L.: fig. s, right aspect; fig.d4f, dorsal

v
L\

view, magnification about 40.
figs. 7,8 Bairdia sp. L.: fig. 7, right aspect, magnification

about 45; fig. 8, left aspect,

magnification about 50.

figs. 9.10 Baindiacypris QWZW: fig. 9, right aspect;
’ fig. 10, left aspect;’
N : magnification about 45.
figs. llrlz"\Bai)Ldiacypw quarntziana: fig. 11, right aspect; -
‘ ' fig. 12', dorsal view,

c magnification about 45.

figs."' 13,14 Baindiacypnis quarntziana: fig. 13, ventral view,

fig. 14, right aspect, .

magnification about 45.

All apecimens are carapace material.
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PLATE 7

figs. 1 - 3 Autiangulata aequalis: €ig. 1, dorsal view: Ffig. 2,
right aspect; fig. 3, ventral
. view, magnification about 60.

fig. 4 Acutiangulata aequalis: fig. 4, interior of left

valve, magnification about 70.

figs. 5,6 Acutiangulata n. sp. A.: fig, 5, doesal view; fiq.'s,
ventral view, magnification

) about 85,

figs. 7,8 Acwt,('angulwta n. sp. A,: fig. 7, right aspect. fig. 8,

dorsal view, magnification

about 70.
fig. 9 Acutiangulata n. sp. A.: fig. 9, right aspect,
magnification about 95. :

. figs. 1 - 4 are carapace material.
figs. 5,6 are steinkerns and figs. 7 - 9 are partially

exfoliated specimens.
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PLATE 8

figs. 1 ~ 4 Acratia acuta: fig. i, left aspect; fig. 2, right
aspect;-fig. 3, ventral view.: fig. 4,
dorsal view, magnificdtion about 65.

fig. 5 Acratia acuta: fig. S, right aspect; fig. 6, dorsal
view, magnification about 85.

fig. 7 Acnatia acuta: fig. 7, left aspect, magnification
about 65. '

£igs. 8 - 11 Monoceratina antiqua: fig. 8, left aspect; fig. 9,
' right aspect; fig. 10, ventral

view; fig. 11, dorsal view,

maghification about 62.

figs. 1 - 7 are carapace material.

figs. 8 - 11 are a steinkern.
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- PLATE 9

figs. 1 -5 Monoceratina youngiana: fig. 1, interior view of
right valve; fig. 4, )
exterior view of right valve,
maqnificétion about 120;
fig. 2, enlargement of

* posterior dorsal corner:
fig. 3, enlargement of
anterior ventral corner,
magnification about 865;
fig. 5, posterior portion of
right vaive, exterior view,

magnification about 300.

£igs. 6 - 8 Basslenella obesa: fig. 6, left aspect: fig. 7, right
. ’ aspect; fig. 8, dorsal view,

magnification about 55.

figs. 1 - 5 are carapace material.

figs. 6 - 8 area steinkern.
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PLATE 10

figs. 1 - 3 Basslerella firma: fig. 1, left aspect; fig. 2, right
- aspect; fig. 3, dorsal‘'view.
’ . magnification about 65.
figs. 4 - 6 Basslforella §iuma: fig. 4., right aspect; fig. 5;
dorsal view; fié. 6, ventral vijew,

magnification about 65.

v

- £ig. 7 Geidina sp.: tight aspect, magnification about 90.
fig. 8 Gelsdina sp.: left aspect, magnification about 90.
fig. 9 Geisina sp.: dorsal view, magnification about 90,

figs. } - 3 are a steinkern.

\Eiés.,4 - 6 are carapace material.

figs. 7 - 9 are corroded carapace material.
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figs. 1 - &

figs. 5,6

figs. 7,8

figs. 1 - 8

Plate 11

"Neokloedenetla” variofata:

"Neokloedenella"” variolata:

"Neokloedenella" varlolata:

are carapace material.

354 °

3

fig. 1, left aspect)
fig. 2, right aspectj
fig. 3, ventral view,
fig. 4, dorsal view)
magnification about 60.
fig. 5, interior_of left
valve, magnification about
€0; fig. 6, enlargement
of posterior end,
magnification about 230.
fig. 7, left aséecf,
fig. 8, dorsal view,

magnification about 55.

S
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PLATE 12

figs. 1 - 5 Beyndichiopsis Lophota:

figs. 1 - 5 are carapace material.

fig.
fig.
tiq.
fig.
fig.
fig.

1, left aspect, 0 ;

la, left aspect, 10°;

2, right aspect, 0 ;
2a, right aspect, 10°; .
4, dorsal view;

5. ventral view,

magnification about 60;

fig.

3, enlargement of

anterior end of left valve,

magnification x 310.
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. " PLATE ‘13
¥ .
figs, 1 - 3 Be_ylu'.clu'%lyu connuta: fig. 1, dorsal vie,w:' fig. 2,
7 left aspect, 0°; fig. 2a, left

s A SR ] B D At g

< ; ' aspect, 10°, magnification
' ~about 70; fig. 3, enlargement

of anterior margin of left:
. - valve, magnification ‘about 230.

. - figs. 4 - 6 kloedenelladean fig. 4, dorsal view; fig. 5,
: ‘ ~ - gen. et sp, indet. l: right aspect; fig. 6, left
' aspect, magnification about 90.

e

- v
-

. " figs. 1 - 3 are carapace material.

figs. 4 - 6 are a silicified specimen. - '
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PLATE Mv

fig. 1 Healdia sp.?: right aspect, magnification about €0-
figs. 2,3 Healdia sp.?: fig. 2, left aspect; fig. 3,.dorsal view:
‘ . magn‘ification about 55. ’
figs. 4 - 7Healdia sp.?: fig. 4, dorsal view; fig. 5, left
aspect; fig, 6, zight'aspect,
magnification about 65; fig. 7,
enlargement of muscle scar field in
fig. 6, magnification about 240.
- 11 bairdiocypridid fig. 8, right aspect; fig. 9,
gen. et sp. indet. 2: left aspect; fig. 10, dorsal
view; fig. 11, ventral view,

magnification about 80.

~ 7 are steinkerns.

- 11 are a steinkern.




361




PLATE 15

1,2 Shemonaella scotoburdigalensdis: fig. 1, right aspect,
) fig. 2, dorsal view,

magnification about 40.

3 - 7 Panapanchites sp. aff. f£ig. 3, right aspect; fig. 4,
P. hellettae: * left aspect; fig 5, dorsal
view; fig. 6, ventral Vie;'?
fig. 7, posterior view,
magnification about 25.

figs. 1 - 2 are a pattially.exfoliéted specimen.

figs. 3 - 7 are a partially exfoliated specimen.
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PLATE 16

figs. 1,-;- 5 Panaparchites sp. aff.
’ P. kelfettae:

’

/’

£ig! 1, right aspect, 0°;

figl'lg. right aspect, 8

. steteo pair; fig. 2, left

figs. 1 - 5 are a steinkern.

aspect; fig. 3, dorsal view;
fig. 4, ventral view; fig. 5,
posterior view, magnification
about 30.
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PLATE 17

figs. 1,2 Parapanchites sp. aff.
P. hztlgzxue:

figs. 3 - 5 PWchdu
P. kellettae :

£igs. 1 - 5 are carapace material.

fig. 1, broken carapace
infilled by gypsum, wall
about 175fathick,

magnification about 20;

fig. 2, enlargement of dorso-
median wall of left valve,
magnification about 285."
fig. 3, broken carapace
infilled by gypsym, wall
about 2504 thick,
magnification about 20;

fig. 4, enlargement of dorsal
portion showing hinge, ‘
magn{fication about 220;

£ig. 5, dorso-lateral wall of
1eft?ava1ve, magnification
dbout 220.
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PLATE 18

figs. 1 - 5 Chamishaella suborbiculata: fig. 1, left aspect;

) ' _ fig. 2, right aspect;
fig. 3, dorsal view;
fig. 4, ventral view;
fig. s, posteribr view,
magnification about 45.

Ligs. 6,7 Chamishaella suborbicubata: fig. 6, right aspect;
fig. 7, postetrior view;
magnification about 60.

figs. 1 - 5 are a steinkern.

figs. 6,7 are a steinkern:
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PLATE 19

Chamishaella suborbiculata: open valves, magnification

C about 4s5.

Chamishaelfa suborbiculata: gaping valves, ventral view
- magnification about 50.
CWhaelLa suborbiculata: right aspect of jointed

specimen, magnification abo
" fig. Shivaella sp.: left aspect, magnification about 70.
fig. 5 Shivaella sp.: dorsal view, magnification about 65. -

fig. Shivaella sp.: posterior view, magnification about 85. -

2

fig. 1 is a cast
fig. 2 is carapace material.
fig. 3 is steinkern material.”

figs. 4 - 6 are steinkern material.

50.
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© BLATE 20 /

fig. 1 'Chamhaw n. sp-' A

figs. 2,3 Chamishaella n. sp. A, :

juvenile
{

'

figs. 4°,5 Chamishactla n. sp. A, ;

female

fig. 6 Chamishaella n. sp. A, :

fig. 1 is carapace material.

figs. 2 - 6 are steinkerns.

372

interior of left-Jalve,
magnification about 40, -
poétezior end and anterior ends,
magnification abo;t 85. ‘ ."
fig. 2, right aspect; fig. 3,
ventral view, magnification i
about 45.

fig. 4, right aspect; fig. 5,
ventral view, magnificati_on
about 45.

fig. 6, posterior view,
magnification about 40.

1
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figs. 1

figs. 4

figs. 1
figs. 4

PLATE 21
3 Shishaella moreyi: £ig. 1, right aspect, 0°; fig. la,
right aspect, 8°; stereoc pair;
fig. 2, dorsal view; fig. 3,
posterior view, magnificatior
: . about 35.
7 ShiAhaeL{& moreyi: fig. 4, right aspect; fig. 5, left
7 aspect; fig.. 6, dorsal view; fig. 7
posterior view, magnification a
about 55.

3 are a partially exfoliated specimen.

7 are a steinkern.

~
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PLATE 22

L -3 Shishaella moneyi: fig. 1 right aspects’ fig. 2,
R ’ “dorsal view: fig. 3, posterior
vfew;_ magnifications about 35.

4,5 gen. et sp. indet. 3: fig. 4, left aspect; fig.,S, !

ventral view, magnification
. about 130. .
6,7 geﬁ. et sp. indet. 3: fig. 6, dorsal view; fig. 7,
ventral view, magnification
about 130.

1 - 3 are a-'steinkern.

4 - 7 are steinkerns.
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PLATE 23 -

_fié. 1 Polycope n. sp. A,: right aapect., mhgn\ificatidn about 290.
fig. 2 Polycope m. sp. A,: left aspect, ‘slightly oblique,
- " magnification about 310.
figs. 3,4 Polycope n. sp. A,: fig. 3, left aspect, magni..fi.cv:ation
' about 325; fig. 4, enlargement of
antero-ventral corner, ,
magnification about 1300. . / . g;?

fig.1 is a steinkern with calcite ‘overgrowth.

fig. 2 is a steinkern.
figs. 3,4 is a partially exfoliated carapace.

,

>
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PLATE 24

fig. 1 Tealliocaris sp. aff. leffﬂﬁgpect of cephalothorax,
T. Coudonensis: magnification about 10.

fig. 2 Tealliocaris sp. aff. left aspect of cephalothorax,‘
T. Zoudonensis: ' magnification about 10.

fig. 3 Tealliocarnis sp. aff. right aspect of thoracic shield,
T. Loudonensis: magnificakidn about 7.5.

figs. 1 - 3 are-carapace material.

.
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PLATE 25

Pl

fig. 1 Bellocarnis newfoundlandensis:

fig. 2 Bellocardis newfoundfandensis:

§

right aspect of cephalothorax,
magnification about 5.
left aspect of cephalothorax,

magnification about 5.

- ffg.'B Bellocaris newfoundlandensis: rsal view, magnification

-

figs. l‘- 3 are. carapace material.

about 5.

v v

382

g

ERTFRINN SE——




38“3




A\
- - i ’ =iy
. ) . - .‘ -
- \ - )
AR"
: U
) ‘ SECTION E
SECTION F - P
=
* SC. Crob.| | - ' 5 .
’ ' = 8001 E v « 5C. Nodo. 4
23 - .- . .
500 1I\%? ) ; 5004 . o
L, TES . .
[C) \< : ! o ' a
Ve i— . . r00{ ES=
0 == . .
4004 S 400- . : g - * 8C. Nogd. #
D ? ? . L
— k so0{. PR . < SC.Nedo €
©® _ parr )
. - SC.Nodo. 7
3001 x —_—— 3004 = *— . '@i . A
. n ? Y LA A L
® ™ .Cme. ay [ e o -
-600-4 v >
O — N
[ YE=—= ~
200 2004 » SC.Jeff. | - T )
= y . * SC.Nodo. 8
) oy ’ 5 o
= * SC.Crab.2 . 400 - )
100y 100 yy * SC. Joft 2 ] 4
o LY ES
|_Ev * SC. Crab.3 9y T W :
x50
= ) 3004 ¥ P
oy * SC. Crab.4 -~ —25 .
o X gy = * SC.Jeft. 3 A




Vs | |
EXT FIGURE 2-1 LOCALITY MAP

ripples

sun crachs
gypum ‘

mica LEGEND | 3oF
plant debris -

megaspores
algoe
Nodosineita
gostropods
bivaives
brachiopods

crinoidse

= caicarsous sandstons

B sandstone

'ODGDfse/oa+§

iimeetone

mottied
arey shaley limestone
'Qreen =1

E=7] sitstone
purple ;'_—: :

ES31 shale

red




AQuothuna Aguathuna N "
leland

= Power Houss  ©

3 ’ g & Aguathuna Church
N m Feiix Cove
o Community Office
! ' SECTION A -
1284
- 1004
. - SECTION ¢
. —
Cms.
"504 7004
/ 254
, 600+
, 04
N (
gﬂ -
85004
i, =
4004 . i
SECTION B : - 2 4
| E& . ’ Cme. H 4 Peracarid
. Rk : | bearing
» / -‘.' 3001




Woodville -

Blook Point

Woody
Cove

Woody Cope
Capelin ‘ ’
Cove

3
Millyifle ®) : “ :’ Mewport Londr
£
<

2 crp










U A Tal)

SECTION B

5004

4004

Cms.

3001

2001

4 .&\ ;\%\;%E' A%

NI R,

il

oy

'!

T

l

e

(-}
o

@,
1¥;

S5
0

%0,

*8 7

| Peracarid

bearing

LOCALITY
REFERENCES:!

Brown B Knight, 1978 .
Dix, 1984

Fong, 1978

Geidsetzer ot al., 1900
Knight & Fong, 1978




PORT AU PORT
PENINSWL A

OSTRACODE
ASSEMBLAGE |

X

/
o __OSTRACODE
2, ASSEMBLAGE.
O D & ¥
17 R
. . Qg 12 ———
<::) ™ — OSTRACOD
19 ‘

7 C)
. Q; ASSEMBL%

¥YI




TACONIC ALLOCH THO[V.S

ACODE.

BLAGE




3oF

\”- § .
u.\ o ... A\\ N
-_ »-A l..
& , N
L
)
\

4
d oy
¥

» : .» xm.‘ vf-.’lﬂ.. \




o

O
SN
O
)

OSTRACODE-
B ASSEMBLAGE] -
O e B —
- o I ggTrACODE
| Q1 ASSEMBLAGE.
O .. &. X
o &
O Q - T OSTRACODE
G O @7 .ASSEM‘BLAGE
O Q | w - ' S i
O ° ‘Oo 2
CDns
D
o,

DGQ@

TEXT-FIG. 51 MIDDLE CARBONIFERO

KEY TO NUMBERS : TEXT-FIG 4-15

¥

' OF SOUTHWESTERN NE
COMPONENTS OF THE




|

BONIFEROUS PHYSIOGRAPHIC RECONSTRUCTION

STERN NEWFOUNDLAND SHOWING THE MAIN
OF THE CRUSTACEAN ASSEMBLAGES




OSTRACODE
ASSEMBLAGE

w7 et
FCAMD




Russia’

Western Europe

Plotform

England-

Cyole

oyt
founad

Belgium

Venevggy

A

Mikhailovsky

Alexinsky

-

Late Dinantian

~ Svage

Cyels




Eastern Canada |

United States

3 eigium . Nova Scotle Newfoundiand ,
o lurz, E2.| oysie Paume Zoot rowp o jmez. Unite Serise
5 i7 | Glen Dean | -
7 teouw | g
. |6 13 _E g
V. Cons D | -
) |3 | Ueper 6 | Golconda |
1t T 2y | 19 [t oemeviowe
| Codroy
? ? |
V’F
e ? & 74 .
15 5
, 14 ] St Louis °
v 14 '5, Grou B § -
3‘ Lower | 3 - 3
Cfs . .Q"; "l, 5 g.
/ o |0
Vay - _ ,'l' o é.
: = ]
4] A ; salem | |3




3K ] Venevsky
5|1, | Miknailovsky
1_4 f Alexinsky |

e

c Tulsky

"9

—=

d, | = Bobrikovsky
| Rodajeveky

.

b | . '

.. Elkhovsky

MFZ.=amet Forem Lone

TEXT FIGURE I'7

}

Late Dinantian

6
Brigontian| 5 | D, V.
— ct
asbion |,3 | b, Vas
15
] . 14
[ — .
o S2 o.?.p Vi .
@ : .
 IHoikerion | 4 _ Cts
>\ . | % .
| &z . Vps
—
v, A
a - ?
|cS, )
Arundion | 3 3
. ) "
Cfs
Chadiagn | 2 | C; | 2 | V.




I - 1 | _ en Dean

J0WDION
uoiddississiy Jseddn -

Anguilie

!
i

BONIFEROUS CORRELATION CHART 777"




. ' .
;

EASTERLIES
SsO"N—

WESTERLIES

30°N—

N.E. TRADES

DOLDRUMS 0"

S.E.TRADES







~EQUATOR

Legend

"' < OCEAN SURFACE CURRENTS




WESTERLIES

30°N—

N.E. TRADES .

DOLDRUMS "

S.E.TRADES

30°s-

WESTERLIES




.




EQUATOR

W

N .
Ly |
N\ 751_

DGRAPHY

Legend

( OCEAN SURFACE CURRENTS

B

. . i ¥y
W WARM : A SUBDUCTION DIRECTION

. A
C cooL 7 RIGHT LATERAL

/ CONVERGENCE
‘ LAND AREAS -










