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Preface 

This study was undertaken to increase our knowledge of the biostratigraphy of 
rocks of Lochkovian age i n the Canadian Ar c ti c Islands. Such ro cks could contain sig
nificant hydrocarbon r esources al though eva lua tion of their potential is still at an 
early stage. Thirteen s tratigr aphic sections we r e meas ured in detail and many samp l es 
were collec t e d for study of the contained fossi l s . 

The paleontological and stratigraphical data included in th is report pr ovide a 
usef ul correlation scheme for the Islands. The illus trated brachiopod faunas, many 
of which have not previously been r eported from the Arctic Islands , provide a basis 
for future studies in these regions. They will also be useful for corre lating these 
rocks with Lower Devonian s trata in othe r parts of the world. 

The s tudies carried out in the Arc ti c I s l ands by the a uthor of this r eport com
pl ement those by D.G. Perry on the northern Mainland. Together thei r wo rk provides a 
firm founda tion on which t o base correlations be tween Lower Devonian s trata in the 
Canadian Arctic and thos e i n other parts of the world. As this report was go ing t o 
pr ess word was r eceived that D.G. Perry had been killed on Augus t 2 in a helicopter 
crash in Albe rta whi l e engaged i n geo logical field work. The r esults of his short but 
brilliant career will enhan ce the work of all con cerne d wi th the study of the Devonian 
of Canada for many year s to come and will be of especia l value t o paleontologis t s of 
th e Geological Survey of Canada. 

Ottawa, August 1979 D.J. McLaren 
Direc tor Gene ral 
Geological Survey of Canada 
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LOWER DEVONIAN (LOCHKOVIAN) BIOSTRATIGRAPHY AND 
BRACHIOPOD FAUNAS, CANADIAN ARCTIC ISLANDS 

Abstract 

Collections from measured sections of Lower Devonian, Lochkovian rocks from 
the Canadian Arctic Archipelago were examined with emphasis on the paleontology and 
paleoecology of the contained brachiopod faunas. The brachiopods offer a reliable 
basis for correlation of Lochkovian strata in the Arctic but supplementary data 
from conodonts, fishes, graptolites, and trilobites are invaluable. 

The Lochkovian Arctic brachiopods are both numerous and diverse and possess a 
marked Old World provincial aspect. Correlative faunas are found in the Yukon 
Territory, Nevada, Bohemia, Podolia, and the Urals. 

On Baillie Hamilton Island, Lochkovian strata exhibit a series of successive 
communities produced by an overall upward-shallowing trend which is a direct result 
of active tectonism of the Boothia Uplift. The communities from deepest to shallowest, 
in ascending order, are: Graptolite, Notoparmella-Arctispira, Iridistrophia-Mesodouvillina
Schizophoria, Gypidula-Atrypa-Schizophoria, Coral, and Ostracode. Sections from Prince of 
Wales Island also show shallowing trends but sections are not as thick and community 
succession is not as well developed nor evident as in the rocks on Baillie Hamilton Island. 

The Boothia Uplift was dominant in controlling type and amount of sediment deposited 
during Lochkovian time in adjacent regions of the Arctic Islands. Carbonate rocks of that 
age are unusually thick because of Boothia-derived elastic influx. The uplift destroyed 
the lagoonal, semi-restricted environment occupied by the Silurian Atrypella Community 
(Read Bay Formation) and initiated new environments favourable to the radically different 
Lochkovian communities. The carbonate rocks range from lime-mudstones to grainstones to 
dolomites. The environments of deposition range from deep subtidal to intertidal
supratidal. 

New brachiopod taxa include: Isorthis bistria, Protocortezorthis quadriforma, 
Protocortezorthis carinatus, Dalejina devonensis, Schizophoria fossula fossula, 
Schizophoria fossula transversiforma, Schizophoria protonevadaensis, Gypidula pelagica 
pyraforma, Gypidula dyerensis, Leptaena nassichuki, Iridistrophia johnsoni, 
Iridistrophia thorsteinssoni, Barbaestrophia bieleri, Mesodouvillina musculusvarius, 
Mesodouvillina tuberosa, Mesodouvillina equicosta, Asymmetrochonetes spinalonga n. gen., 
Machaeraria obesa, Ancillotoechia gutta rotunda, Ancillotoechia magnaplica, 
Ancillotoechia plicaminor, "Tadschikia" crassiforma crassiforma, "Tadschikia" 
crassiforma producta, Linguopugnoides uyenoi, Notoparmella costalata, Arctispira 
canadensis n. gen., Coelospira exilicosta exilicosta, Coelospira exilicosta orbita, 
Cyrtina maclennani, Acanthospirifer macdonaldi, and Acanthospirifer norfordi. 

Resume 

On a examine surtout des points de vue paleontologique et paleoecologique, un 
assemblage de roches provenant de sections mesurees du Devonien inferieur (Lochkovien), 
recueilli dans l'archipel Arctique canadien et contenant diverses faunes de brachiopodes. 
Les brachiopodes constituent un moyen sfir d'etablir dans l'Arctique une correlation entre 
les strates du Lochkovien, mais il est indispensable de disposer de donnees supplementaires, 
apportees par l'etude des conodontes, des poissons, des graptolites et des trilobites. 

Les brachiopodes trouves dans les couches lochkoviennes de l'Arctique sont nombreux 
et diversifies, et ressemblent nettement a ceux des provinces de Vieux Monde. On a 
rencontre des faunes contemporaines dans le Territoire du Yukon, le Nevada, la Boheme, 
la Podolie et les Ourals. 

Sur l'ile Baillie Hamilton, les strates lochkoviennes contiennent une succession de 
communautes; leur existence s'explique par un abaissement general du niveau de la mer 
resultant directement du tectonisme actif qui a donne naissance au soulevement de Boothia. 



Des plus anciennes aux plus recentes, des plus profondes aux plus superficielles, les 
communautes sont constituees: de graptolites, des groupes de brachiopodes NotopaI'TTlella
Arctispira , Iridistrophia- Mesodouvillina- Schizophoria , et Gypidula-Atrypa-Schizophoria , 
de coraux et d'ostracodes. Dans les sections observees sur l'ile du Prince-de-Galles, 
on observe aussi une tendance a l'abaissement du niveau de la me r, mais les sections ne 
sont pas aussi puissantes, et la succession des communautes n'est pas aussi bien developpee 
ou nette que d ans les strates d e l'ile Baillie Hamilton. 

Le soulevement de Boothia a fortement conditionne le type e t le volume des sediments 
deposes pendant le Lochkovie n dans les regions bordant l'archipel Arctique. Les couches 
c arbonatees de cette epoque sont inhabituellement puissantes, en raison de l'apport des 
sediments clastiques ulterieurs au soulevement de Boothia. Celui-ci a mis fin au milieu 
lagunair e , partiellement confine, occupe par la communaute silurienne a Atrype lla 
(formation de Read Bay), et donne naissance a d e nouveaux milieux favorables au developpe
ment de communautes lochkoviennes totalement differentes. Les roches carbonatees passent 
d e mudstones calcaires a des grainstones et dolomites. Le caractere du milieu de 
sedimentation varie aussi, de subtidal profond a intertida l-supratidal. 

Les nouvelles especes signalees sont: Isorthis bistria, Protocortezorthis 
quadrifoI'TTla, Protocortezorthis carinatus, Dalejina devonensis , Schizophoria fossula 
f ossula , Schizophoria fossula transversifoI'TTla , Schizophoria protonevadaensis , Gypidula 
pelagica pyrafoI'TTla, Gypidula dyerensis , Leptaena nassichuki , Iridistrophia johnsoni, 
Iridistrophia thorsteinssoni , Barbaestrophia bieleri , Mesodouvillina musculusvarius , 
Mesodouvillina tuberosa, Mesodouvillina equicosta , Asymmetrochonetes spinalonga n. gen., 
Machaeraria obesa, Ancillotoechia gutta rotunda , Ancillotoechia magnaplica, 
AnciUotoechia plicaminor, "Tadschikia " crassifoI'TTla crassifoI'TTla, "Tadschikia " 
crassifoI'TTla producta , Linguopugnoides uyenoi, Notoparmella costalata , Arctispira 
canadensis n. gen., Coelospira exilicosta exilicosta, Coelospira exilicosta orbita , 
Cyrtina maclennani, Acanthospirifer macdonaldi, et Acanthospirifer norfordi. 



LOWER DEVONIAN (LOCHKOVIAN) BIOSTRATIGRAPHY AND 
BRACHIOPOD FAUN AS, CANADIAN ARCTIC ISLANDS 

INTRODUCTION 

During the course of Operation Peel Sound, of 
which the writer was a member, it became apparent that 
Lochkovian rocks were poorly understood with respect 
to stratigraphy and faunal content. However , these 
rocks contained in some cases abundant faunas of which 
brachiopods were a major constituent. 

The main purposes of this study were to investi
gate lower Lochkovian s trata in the Arctic Islands 
with respect to their faunal content, distribution, 
thickness and facies relationships. It was hoped that 
the brachiopod faunas coupled with other invertebra tes 
would provide a reasonably accurate scheme for correla
ting these rocks within the Arctic Islands as well as 
other areas with similar faunal affinities. 

During the summer of 1973, thirteen stratigraphic 
sections were measured in detail and bulk lithologic 
and paleontologic samples were collected. 

This study has attempted to integrate data from 
all faunal groups in order t o provi<le a more accurate 
and realistic correlation scheme as well as to demon
strate the nature and duration of various faunal zones. 

The diversified and abundant brachiopod faunas 
have been described and illustrated as many of the 
species have not previously been described or reported 
as occurring in the Canadian Arctic Islands. 

GEOLOGIC SETTING 

The study area covers the southern area of the 
eastern Arctic Archipelago (Fig. 1) and exhibits facies 
varying from those of the shallow-water stable carbon
ate platform to those of the deep-water basins . The 
rocks dealt with in this paper can be broadly charac
terized by two facies which trend northeast. Across 
deposi tional strike, they are the Arctic Platform 
shelf facies to the southeast and the basinal facies 
to the northwest. The Arctic Pl atform consists of 
flat-lying or gently dipping shallow-water carbonates 
and elastics. The basinal rocks represent deeper 
water carbonate environments as well as basinal grapto
litic mudstones, shales, and sandstones, which have 
been folded and faulted during the Ellesmerian Orogeny 
(Thorsteinsson, 1970). 

Strata of the Franklinian Geosyncline are approxi
mately 12 000 m thick and range from late Precambrian 
to Late Devonian in age. The geosyncline was des t royed 
during the Devonian Ellesmerian Orogeny. This orogeny 
was only a part of the active tectonism that affected 
the western edges of North America as well as the 
Arctic Islands a t thi s time. It was probably synchron
ous, in part, with the Antler Orogeny of Nevada 
(Johnson, 1971). 

PREVIOUS WORK 

Among the earliest works on the geology of the 
Canadian Arctic Islands is a report by Salter (1853) 
on Paleozoic fossils which were collected by British 
expeditions in 1850 and 1851. 

An exped ition under the command of Sir Edward 
Belcher (1852-54) took notes on the geology of the 
area, mad e fossil collections and named geographic 
features while conducting a search for the lost 
Franklin Expedition . Belcher's subsequent report 
(1855) also included an appendix on the collected 
fossils which were described by Salter. 

Holtedahl (1917) reported on fossil faunas from 
Devon Island collected by Per Scheii during a voyage 
made in 1903-04. 

During the summer months of 1955 , scientists of 
the Geological Survey of Canada, Opera tion Franklin, 
inves tiga ted large trac ts of the Arctic Archipelago . 
This reconnaissance work f osused primarily on pre lim
inary mapping and description of t he regional stratig
raphy and s tructure of the a r ea . 

In the summer of 1970, Geological Survey of 
Canada Opera tion Pee l Sound, under the leadership of 
R.L. Christie, studied the structure, stratigraphy and 
faunas of the rocks on Prince of Wales Island. 

During the summers of 1971-72, Geological Survey 
of Canada Operation Grinnell, under the leadership of 
J.Wm. Kerr, examined the ver y complex s tructure and 
stratigraphy of Grinnell Peninsula, Devon Island. 

R. Thorsteinsson (1958, 1970, 1975), Geolo gical 
Survey of Canada, has spent more than 25 years studying 
the rocks of the Arctic Archipelago and their contained 
faunas. 

A r ecent, important contribution t o the structure 
and stratigraphy of Bathurst Island was made by Kerr 
(1974). 

As studies in the Arc tic Islands are only now at 
the point where reconnaissance operations are giving 
way to more detailed studies, the faunas contained in 
the rocks have not, for the most part, been well 
documented. 

Several papers worthy of note dealing with 
selected faunas are those of Boucot et al. (1960), 
Ormiston (1967), Lenz (1973), and Johnson (1975a, b). 

The papers dealing with brachiopod faunas have 
been, for the most part, from selected, short strati
graphic intervals. 
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BIOSTRATIGRAPHY 

The formations range from Upper Silurian to upper 
Lower Devonian . The geologic setting of each formation 
is discussed for each island separately. No new for
mational nomenclature has been proposed because it will 
be treated in subsequent manuscripts by R. Thorsteinsson 
and H. P. Trettin of the Geological Survey of Canada. 

PRINCE OF WALES ISLAND 

The Read Bay Formation (Thorsteinsson, 1958) is 
well exposed on the eastern margins of Prince of Wales 
Island in a belt subparallel to the Boothia Uplift. 
It consists mainly of thin- bedded, lumpy, argillaceous 
limestone with uncommon thicker bedded units and dolo
mitic limestones. This formation is approximately 
500 m thick in a section measured in a large creek 
north of Kennedy Bay. The formation ranges in age 
from probable mid-Sil urian t o La t e Silurian (Pridolian) . 
The most notable of the brachiopods present are 
Atrypella scheii and Atrypella phoca (Smith, 1976; 
Smith and Johnson, 1977). Atrypella phoca , the strati
graphically higher species, is separated from Atrypella 
scheii by 250 m of s t rata . Clearly, at this locality, 
these species are of differing ages, bu t precise ages 
a t the moment are not known; it is probable that 
Atrypella scheii is late Ludlovian and A. phoca late 
Ludlovian to Pridolian . 

The Read Bay Forma tion is overlain by the Peel 
Sound Formation (Thorsteinsson and Tozer, 1963) . At 
the section near Kennedy Bay, the contact with under
lying Read Bay Formation, taken at the first conglom
erate bed, is conformable and gradational. Here the 
basal member of the Peel Sound Formation consists of 
interbedded siltstone, sandstone, limestone, and con
glomerate. The upper member consists of conglomerates, 
the lower beds of which exhibit carbonate clasts; the 
upper beds exhibit a mixture of sedimentary and igneous 
(crys talline) clasts. The base of the formation is 
probably Late Silurian in age. In another nearby 
section of the Peel Sound Formation, A. phoca occurs 
in the basal limestone beds. However, the Pridolian 
age indicated is tent ative and needs to be confirmed 
by addi t ional lines of evidence, perhaps by conodonts. 
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FIGURE 2. Columnar sections 1 to 4, Prince of Wales Island, illustrating lithologies 
and type and relative abundant of fauna! constituent s. (Legend t o be used a l so for 
Figs. 3 and 4. For location of sections, see Fig. 1 . ) 

The age of the top of the formation is not now known as 
diagnostic faunas have yet to be co l lected. The top of 
the formation has been eroded, but near Kennedy Bay the 
formation is at least 480 m thick. 

Miall (1970) mapped the Peel Sound Formation and 
has shown that it consis t s of a series of roughly 
parallel north- trending strata. These are composed of 
conglomerate in the east, grading westward to a silty 
carbonate unit. 

On wes t ern Prince of Wales Island, s t rata equi
valent to the Read Bay and Peel Sound Formations are 
present . A single co l lection of brachiopods from the 
southwestern part of the island (GSC loc . C-8245) 

contains Atrypella foxi Jones, Gypidula sp., and 
Stegerhynchus cf. S. angaciensis Chernyshev. Conodon ts 
include Ozarkodina n. sp . A (Klapper and Murphy, 1975) 
and Pedavis n. sp. (T.T. Uyeno, written com . , 1975). 
The lithology at this l ocali t y is very s i milar t o t hat 
of the Read Bay Formation on eas t ern Prince of Wales 
Island . The coll ection is of Late Silurian age, 
probably Pridol ian . 

Far t her north, sections measured by t he wr i t er 
(Fig. 1) are equivalent , in part, t o t he Pee l Sound 
Formation . The strata on western Prince of Wales 
Is l and have a regional, variable, norther l y dip of onl y 
a few degrees. The only exposures present (commonly 
100%) are in the creek valleys as most of t he area is 
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very flat and covered by rubble or grass. Commonly 
the ~reeks are separated by a few kilometres, and with 
a fluctuating dip (a few degrees) it is difficult to 
ascertain the exact covered thicknesses between sec
tions and the possibility of overlapping. Section 1 
is interpreted as the oldest and section 9 the youngest. 
There is some stratigraphic overlap between sections 
which will be discussed later. An attempt has been 
made to assemble all available paleontologic informa
tion in order to establish the ages of sections with 
reference to sections from other parts of the world as 
well as to each other. 

Section 1 (Fig. 2) is composed of thin- to 
medium- bedded, very porous, vuggy dolomite containing 
abundant possible algal stromatolites and large, 
poorly preserved gastropods (Pl. 37, fig. 5). This 
section yielded no diagnostic faunas but may be Late 
Silurian to Early Devonian based on stratigraphic 
position. Farther upsection from section 1, an iso
lated collection (GSC loc. C-26806) contains a fauna 
that is early Lochkovian in age. The diagnostic 
fossils are Cyrtina sp., I criodus woschmidti hesperius, 
and Ozarkodi na r emscheidensis remscheidensis (see 
Appendices for additional fauna). Figure 6 illustrates 
the conodont fauna s and their localities. 

Section 2 (Fig. 2) is composed of thin-bedded 
argillaceous lime-mudstone containing rare angular 
quartz silt. This section is also early Lochkovian in 
age as defined by its diagnostic brachiopvd fauna 
(Appendix 1) as well as the presence of Warburgella 
rugulosa canadensis Ormiston. 

Section 3 (Fig. 2) consists of thin- to medium
bedded lime-mudstone with common brachiopods, colonial 
corals (Pl. 38, f:Lg. 6), and common to abundant angular 
quartz silt. It :Ls also early Lochkovian in age, based 
on the presence of I ridistrophia j ohnsoni and on stra ti
graphic position a s it is very close to section 2, with 
perhaps 5 m of strata missing. The brachiopod fauna in 
this section (Fig. 16) is very similar to that found in 
the lower part of the unnamed carbonate unit on Baillie 
Hamilton Island. The strata from sections 2 and 3 
exhibit an upward-shallowing, higher energy trend 
because the surrounding hills of stratigraphically 
higher rocks are capped by vuggy dolomite containing 
colonial and solitary corals, as well as bryozoans, 
interpreted to represent a shallower, rougher water 
environment. 

Reef 

The reef herein described is a small-scale car
bonate buildup or bioherm which is probably a frame
work reef (Heckel, 1974). It is approximately 10 m 
high and 5 m wide . The bioherm is composed of lime 
boundstone, containing common to abundant stromatopor
oids, favos:Ltid corals, common crinoidal debris, and 
rare brachiopods (Pl. 38, fig. 2). The stromatoporoids 
seem to be encrusting forms that bind together other 
fossils into a possible wave-resistant structure. 
Carbonate mud may later have filtered into protected, 
sheltered areas of porous reef core. Some of the 
immediate flanks of the reef are partially dolomitized 
and consist of unf ossiliferous lime-mudstone with 
abundant angular quartz silt. Some of these flank 
beds dip away from the reef core at an angle of 10 to 
20 degrees, others less. Across the creek from where 
the reef is exposed (approximately 5 m) is a series of 
beds comprising a wackestone-packstone of crinoidal 
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debris and disarticulated -brachiopod valves as well as 
fragments of colonial (favositid) corals and stromato
poroids. This may represent talus at the bioherm 
base. In a shoreward position from the reef (to the 
east, approximately 100 m) are beds with common to 
abundant angular quartz silt, crinoidal debris, brachio
pods and, in some places, abundant fish. Relatively 
high energy environments prevailed at and adjacent to 
the bioherm as testified by the disarticulated and 
broken brachiopod shells, crinoida l debris, and rare 
limestone intraclasts as well as colonial corals and 
stromatoporoids. 

The brachiopod, trilobite, and conodont faunas 
present near the ree f (Appendix 1) are early Lochkovian 
in age and may be the same age as the Gypi dula-Atrypa
Schi zophoria Community present in conodont faunas 1 and 
2 on Baillie Hamilton Island (Fig. 13). Warbur gella 
rugulosa is present in one of the collections (GSC loc. 
C- 26845) flanking the bioherm. 

Section 4 consists of thin-bedded, argillaceous 
lime-mudstone (Fig. 2) with common to abundant brachio
pods (a high percentage of articulated valves) and a 
few colonial tabulate corals as well as ostracodes 
[Beyrichia (Beyr ichia ) arct i gena Martinsson, Koz low
skiel l a sp.], conodonts, crinoids, and gastropods in a 
supporting matrix of mud (Pl. 38, fig. 1). The 
brachiopod assemblage (Fig. 16) is indicative of an 
e arly, but not earliest, Lochkovian age. This section 
also contains Warburgella rugulosa canadensis Ormiston. 
Approximately 150 m of strata are estimated between 
the reef and section 4. 

Section 5 consists of thin- bedded, argillaceous 
lime-mudstone with angular quart z silt in the lower 
part (Fig. 3) and may overlap slightly with section 4. 
It contains few to plentiful brachiopods, crinoids and, 
in places in the upper part, abundant fish remains as 
well as lesser amounts of angular quartz silt. The 
brachiopod fauna in this section is not very abundant 
in terms of taxa but is of Lochkovian age. Also 
present :Ln this section are Warburge lla rugulosa 
canadensi s and Monograptus uni formis. 

Section 6 contains, in the lower part, thin
bedded, highly argillaceous lime-mudstone with angular 
quartz silt (Fig. 3). The upper part contains cleaner, 
well-washed, thin- to medium-bedded lime packstone to 
grainstone with common to abundant oncolites, many of 
which have a valve fragment of Schizophoria as the 
centre (Pl. 38, figs. 5, 7). The oncolites suggest an 
environment of clean, shallow water of higher energy 
than the underlying units, which do not possess onco
lites. The changes upward in this section suggest a 
shallowing, higher energy environment. The surrounding 
hills a few metres above the tip of section 6 are 
composed of finely crystalline vuggy dolomite somewhat 
similar to those dolomites stratigraphically above 
section 3. The age of this section is early Lochkovian. 
The brachiopod fauna (Fig. 16) is not very diagnostic, 
but beds on strike (GSC loc. C- 26855) contain Warbur
gella rugul osa canadensis . This section also contains 
Ozarkodina remscheidensis r epetitor which Uyeno (written 
com., 1976) regards as Lochkovian, but not earliest 
Lochkovian. There are approximately 10 m of strata 
between sections 5 and 6. 

Section 7 is composed of heavily argillaceous, 
carbonaceous lime-mudstone with abundant angular quartz 
silt and abundant fecal pellets (Fig. 3). In addition 
to the brachiopod fauna (Fig. 16), it contains gastropods, 



pelecypods , ostracodes a nd r are crinoids (Pl. 37, 
fig. 6). The brachiopod fauna is not diagnostic in 
this section, but also present are WarbUl'gella rugulosa 
canadensis and Icriodus eolatericrescens. Uyeno 
(written com., 1976) r egards the l a tter fo rm as indi
cative of a Lochkovian, but not earliest Lochkovian, 
age. There may be several hundred me tres of strata 
between sec tions 7 and 8. 

Section 8 contains varied and complex lithologi es 
(Fig. 5). The basal beds a r e highly argillaceous, 
thin-bedded, fossiliferous lime -muds tone. These 
exhibit channeling within thin- to medium-bedded, well
cemented calcareous siltstones which contain angular 
quartz. The siltstones are devoid of megafauna except 
for a few beds tha t contain rare disarticulated brach
iopods and poorly preserved fish remains. These 
channels may have been formed on s ha llow- s ubtida l 
areas. 

Higher upsection, these two units are interbedded 
in places, and in others the a r gillaceous lime-mudstone 
units are channel infillings within the medium-bedded, 
blocky calcareous siltstone. The channe l infillings 
a r e crescentic in cross-section and a re composed of 
thin, lumpy bedded argillaceous lime-mudstone with a 
varied fauna of brachiopods, crinoids, solitary tetra
corals and gastropods. The siltstone units do not 
contain any megafaunas. 

A few metres stratigraphically above the channeled 
units is a unit of thin-bedded, platy , silty lime-mud
stone with common argillaceous seams. Some beds con
tain silicified faunas composed of brachiopods, 
colonial and solitary corals, and sponge spicules . The 
poorly exposed immediately overlying unit has interbeds 
of siltstone and lime-mudstone and contains large 
colonial favositid corals. Overlying this is a thin
bedded lime-mudstone with argillaceous seams which is 
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-C-26838 
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-C-26834 

almost totally devoid of megafauna . It is interpreted sect i 0 n 7 
as representing a quiet-water, subtidal environment. 
The uppermost unit in this section is a coarsely crys-
t a lline, vuggy, medium-bedded dolomite with common 
coral, stromatoporoid f ragments, and algal ( ?) debris. 12 

This complex section represents a broad shallow
ing trend with minor reversa ls from its basal beds 
which were deposi ted in a quiet-wa ter, subtidal envir
onment. The topmost beds were deposited in a high 
energy, shallow environment, as indicated by the 
presence of fragments of colonial corals and 
stromatoporoids. 

The age of this section is in part, a t least, 
late Lochkovian. The brachiopod fauna (Fig. 17) is 
correlative with the Quadrithyris Zone (Johnson, 1975a). 
The diagnostic conodonts in this section are Ozarkodina 
n. sp. D of Klapper (see Klapper in Lenz and Pedder, 
1972, p. 15), 0. s t ygia and 0. johnsoni ass ignable to 
fauna 3 of Klapper (in Klapper et al., 1971). 

Section 9 is an extraordinary one in that, within 
approximately 5 km, it undergoes a marked f acies change 
(Fig. 4). Inthe eastern part of the section, the units 
have a high content of angular quartz silt and are 
dolomitized, whereas in the western part they are 
limestones with less angular quartz silt. 

FIGURE 3. Columnar sections 5 to 7, Prince 
Island, illustrating lithologies and type 
relative abundance of fauna constituents. 
location of sections, see Fig. 1.) 
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In the western part of the section, there are 
marked channeling and erosional surfaces within the 
limes tone units. A few metres from the base of the 
section i s a unit that exhibits channeling as well as 
large , bulbous stromatoporoids tha t are present in 
what appears to be a penecont emporaneous limestone con
glomerate infilling a channe l. The stromatoporoids 
are not in growth position as they a re seen a t varying 
orientations within the limes tone matrix. The over
lying unit is a thinly bedded, lenticular, channeled 
silty lime-mudstone unit containing rare scattered 
brachiopods in mud support. 

The brachiopod fauna in this section (Fig. 18) 
is not well preserved, but similarities with the fauna 
in the lower part of section 8 indicate a l a te Loch
kovian age. The presence of Cortezorthis sp. (GSC lac. 
C-26903) is notable as it marks the first appearance 
of this genus within the measured sections. GSC 
locality C-26903 contains conodont s similar to those 
in section 8 and indicates a l a te Lochkovian age. 

Section 10 consists of thin-bedded, silty argil
laceous lime-mudstone, with uncommon intervening 
argillaceous seams (Fig. 4; Pl. 38, fig. 4). The fauna 
of this section is very prolific and varied (Fig. 18). 
The brachiopods present have some similarity with those 
from section 8. However, the key genera assignable to 
the Quadrithyris Zone are not present. The trilobite 
BasidecheneZZa Zaticaudata Ormiston i s common in this 
section. Ormiston (pers. com., 1976) suggests that 
this species could indicate an age of conodont fauna 3. 
Conodont identifications from this section are not ye t 
completed. Until additional evidence is obtained, a 
tenta tive age of early late Lochkovian (conodont 
fauna 3) will be assigned this section. As mentioned 
previously, the brachiopods exhibit more affinities 
with those of section 8 than they do with those of 
section 7. Ormiston (written com., 1975) r egards 
section 7 to be definitely older than section 10, based 
on trilobite evidence. Section 10 is older than 
section 8. 

All of the previously mentioned sections from 
Prince of Wales Island are older than the Drake Bay 
beds (Ormiston, 1969). The fauna present in the 
latter unit is Prag ian in age and a pproximately correl
ative with collections (GSC lacs. C-67144, C-67145) 
which occur above the reefs within the Stuart Bay 
Formation of Bathurst Island (Johnson, 1975a , 
Textfig. 3). 

There are undoubtedly some strata missing between 
the topmost beds of section 9 and the Drake Bay beds, 
but it is probably in the tens of metres, inasmuch as 
the age difference between the two sections is not 
great. 

BAILLIE HAMILTON ISLAND 

Cape Phillips Forma tion 

The Cape Phillips Formation (Thorsteinsson, 1958) 
is a deeper water, basina l graptolitic facies in part 
correlative with the Read Bay Formation and older shelf 
carbonate units. It ranges in age from Ordovic i an to 
Early Devonian, and is composed of black graptolitic 
calcareous shale, as well as minor siltstone and lime
stone beds. Many of the beds possess dark grey to 
black laminations as well as uncommon ceratiocerids 
and rare trilobite fr agments. The abundant dark 

organic matter, fine grain size, and pelagic fossils 
s ugges t a deep-marine, partially restricted s t agnant 
basin below wave base . This formation is present in 
the areas of sections 11 and 12 of this r eport (Fig . 5) 
as well as many others (Thorsteins son, 1970). It is 
overlain by a series of trans itiona l beds tha t are 
compos ed of mudstone , siltstone, and limes tone inter
beds. Some of these beds contain a diverse brachiopod 
fauna tha t cons ists of very small species . It is over
l ain by an unnamed ca rbonate unit (a t l eas t 500 m 
thick) which can be broken into three member s . The 
lower memb er is composed of thin-bedded argillaceous 
lime-mudstone conta ining common a r gillaceous seams 
(Fig. 5) and contains a varied brachiopod fauna 
(Fig. 13) as well as corals, gastropods and, in the 
upper parts, oncolites. The brachiopods i n the lower 
part are in the form of geopetals with some disarticu
l a ted valves. The upper part exhibits oncolites with 
disarticulated brachiopod va lves as the centre. This 
lower member is overlain by a second memb e r (Pl. 36 , 
figs. 3-6) consisting of thin- to medium-bedded silty 
lime-muds tone containing common to abundan t colonial 
(favositid) ·corals as well as bryozoans (Pl. 36, fig. 1). 

The third and upper member is a thin- t o very 
thin bedded, silty , argillaceous lime-mudstone contain
ing in places lime mud intraclasts exhibiting sedimen
t a r y drape, channeling, as well as what appear to be 
small-scale ripple marks and common to abundant l eper
ditid ostracodes (Pl. 37, figs. 2-4). The os tracodes, 
ripples , and intraclasts sugges t a shallow-subtida l 
to inter tidal environment in which weak tidal currents 
broke up intertidal muds. Such features a re common in 
intertidal-supratidal carbonate bank environments as 
interpreted by Laporte (1969) in the Hamilton Group of 
New York. 

The age of this carbonate unit: is early Lochkovian, 
corresponding to Klapper 's (in Klapper et al., 1971) 
f aunas 1 and 2. Fauna 2 contains the very widespread 
GypiduZa peZagica fauna. The upper member of the unit 
contains few fossils of any type, consequently it 
cannot be dated precisely. As there is no evidence 
for an e rosiona l break in the strata, it might be 
assumed that the upper member is not much younger than 
the lower ones, i.e., probably conodont fauna 2. 
WarburgeZZa ruguZosa canadensis a lso occurs in the 
lower members of the carbonate unit. Monograptus 
uniforrnis occurs a few metres above the base of the 
carbonate unit in section 12 (R. Thorsteinsson, or a l 
com., 1975). 

DEVON ISLAND 

The Devon Island Formation (Thorsteinsson, 1963; 
Morrow, 1973) consists of approximately 200 m (in 
places) of thinly bedded, laminated, calcareous mud
stone. It contains graptolites as well as a highly 
diverse fauna of very small brachiopods (Fig . 11). 
Monograptus uniformis has been report ed from beds 
within the lower par t of the formation (Morrow, 1973). 
The Devon Island Formation ranges from late Silurian 
t o early Lochkovian as evidenced by graptolites and 
brachiopods . The brachiopods descr i bed herein were 
collected from the Devon Island Forma tion some 5 km 
northwes t of the Sutherland River by R. Thors teinsson 
(UTM Zone 15X, 508000E, 8468000N). 
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FI GURE 6. Conodont faunas from measured sections f r om Prince of Wales and Baillie Hamilton Islands . 

BATHURST ISLAND 

The Bathurst Island Formation (McLaren , 1963) 
consists of approxima t ely 1000 m of i nterbedded cal
careous sil t stone, sandstone (Fig . 5) and mudstone 
containing abundant graptoli t es and ceratiocerids, but 
few brachiopods. It conformably overlies the Cape 
Phillips Formation and is overlain by the Stuar t Bay 
Formation, disconformably in places and conformably in 
others. The Bathurst Island Formation is a diachronous 
unit, and is Lochkovi an-Pragian in age (Kerr, 1974). 

The Stuart Bay Formation (McLaren, 1963) consists 
of approximately 400 m of interbedded siltstone, sand
stone, mudstone and, near the t op, limestone. The 
lower parts of the formation are grap t olitic and the 
upper parts more calcareous, containing limestone units 
wi th two-holed cri.noids and Bifida sp. In the Arc tic, 
the l a tter are indicative of a Zlichovi an age. This 
format ion is also known to be diachronous (Kerr, 1974) 
and ranges i n age from Lochkovian to Zl ichovian. 
Graptolite, conodont, and spore identifications from 
the rocks in sec t i on 13 have not been comple t ed. Until 
such time as the faunas become known, l i ttle will be 
gained by discuss i ng these rocks from a bios tra tigraphic 
point of v i ew . The cont ac t between the Bathurst Island 
Formation and the overlying Stuart Bay Formation a t 
section 13 is not very marked as it is in other areas, 
s uggesting perhaps that a t this locality , the two 
formations should not be divided. 

8 

Strata equivalent to the Lochkovian are abnormally 
thick i n the Arctic Islands. This may be a direct 
f unction of elastics being shed by the Boothia Uplift 
and subsequent s ubsidence of the areas surrounding it. 
The carbona tes from Prince of Wales and Baillie 
Hamil t on Islands cont ain variable amounts of argilla
ceous and silty material. Lochkovian strata on Prince 
of Wales Island are approximately 1000 m thick, based 
on compila tion of measured sec tions and projections 
across covered i nterva l s . 

Lower Lo chkovi an s trata on Baillie Hamilton 
I sland are a t least 500 m thick . The t op of the beds 
has been eroded, so this f i gure is a minimum estimate. 
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FIGURE 6. Continued 

CORRELATION 

The formations and units described are corre l a t ed 
by using as much diverse paleontologi c information as 
possible. 

The Bohemian zonal scheme is more practical than 
that of northwes tern Europe when discussing and corre
lating strat a in wes t ern and Arc t ic North America 
(Johnson, 1973, 1975a). An addi tional valuable pr ac
t ice is t o utilize Klapper's (in Klapper e t a l., 1971) 
conodont faunas , wherever applicab l e, for the Devonian 
of western and Arc tic Nor th America. Correlation wi th 
reference t o a numbered conodont fauna r educes confusion 
as it replaces many faunal names t hat have been 
discussed in various a r eas . 

The base of the Devonian (base of the Lochkovian) 
has been set (Chlupac, 1972) at the firs t occurrence 
of Monograptus uniforrnis. Icriodus woschmidti and 
Warburgella rugulosa are also known to occur near the 
Siluro-Devonian boundary (Figs. 7, 8). An addi t ional 
valuable indicator is the first appearance of Cyrtina . 
This genus i s not ver i fied from the Silurian anywhere 
in the wor ld. 

The first three genera are known to occur in the 
Arc t ic I slands but, as is to be expected, t hey do not 
a l ways occur t oge ther. Warburgella rugulosa canadensis 
has a ~ong r ange in terms of stratigraphic thickness as 
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·-o+ + 0. n. sp. 2 (broad denticles) 
+ O.n.sp.3 

+ 0. n. sp. 4 (peg- like denticles) 
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0. sp. ( - Pond . optima) 
O. sp. <-- Pond. exiaua ohilioi) 
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O. cf. n. sp. F of Klaooer 
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0 . Johnsoni 
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I+ O. n. sp. E of Klapper 
0. n.sp. 6 
0. n. SP. 7 

+ fragments only, indet. 
0. wurmi 
Pedovis peovis n.subsp. 

++ Warburgella rugulosa canadensis 

it ranges through 157 m of strata at Cape Washington, 
Baillie Hamilton Island, 293 m in section 12 (this 
paper), at least 200 m on Pr ince of Wales I sland, and 
more than 110 min Pol and (A . R. Ormis ton, writ t en com., 
1975, 1977). The ranges of Monograptus uniforrnis and 
Icriodus woschmidti in the Canadian Arctic ar e imper
fectly known. 

The lower Lochkovian (faunas 1 and 2) in the 
eastern Arctic Archipelago includes sever al groups of 
brachiopod communities. The firs t is the Notoparrnella
Arctispira Communi t y, t he Iridistrophia-Mesodouvillina
Schizophoria Community and equivalents. These commun
ities (Figs . 11, 12) are approximately the age of 
fauna 1 of Kl apper. Monograptus uniforrni.s lies 
stratigraphical ly below the Notoparrnella-Arctispira 
Community on Baillie Hami l t on Island. The same stra t i 
graphic sequence may exist on Devon Island but, at the 
time of writing , the re lationship is not established. 
Warburgella rugulosa canadensis occurs within beds of 
the I -M- S Community in section 11. 

Iridistrophia johnsoni n. sp ., Schizophoria 
fossula n. sp., and Ancillotoechia gutta J ohnson, 
Boucot and Murphy (1973) are common in lower Lochkovian 
beds in the Arctic Islands, as they ar e present in 
strat a on Prince of Wales Island and Baillie Hamilton 
Island . These beds are corre l ative wi th the lower F 
fauna from the nor t hern Rober t s Mount ains of Nevada 
(Johnson e t al ., 1973). 
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The Gypidula- Atrypa- Schizophoria Community and 
its equivalents are approximately the age of fauna 2. 
Beds of this age in the carbonate facies of the Arctic 
Islands are character i zed by the presence of Gypidula 
pe lagica , Atrypa niecz lawiensis, and Schizophoria 
fossula n. sp. The lower Lochkovian graptolitic 
facies equivalents are represented by the upper Cape 
Phillips Formation and lower Bathurst Island Formation. 
This assemblage of shells containing Gypidula pe lagica 
is widely known in wes t ern and Arctic North America 
(Fig. 8). It is correlative with the upper F fauna of 
the northern Roberts Mountains, Nevada (Johnson et al., 
1973). The fauna is also correlative with the Gypidula 
cf . G. pelagica unit of Lenz (1968a) in the Yukon 
Territory and with beds containing the same fauna in 
the De lorme Formation (Perry, 1974) (Fig. 8). 

The Bors zczow Formation of Polish Podolia con
t ains a ver y similar fauna (Kozlowski, 1929) and is 
correlative with t he Gypidula-Atrypa- Schizophoria 
Community and its equivalents. Notable are common 
occurrences in both the Canadian Arctic and Podolia of 
Gypidula pelagica, Atrypa nieczlawiensis , Grayina 
magnifica , Iridistrophia , and Linguopugnoides 
(Ko z l owski, 1929; Nikiforova , 1954). 

Some of the faunas from the l ower Lochkovian 
from the Ar ctic Islands are remarkably similar t o those 
from Bohemia (Havlicek, 1959, 1961, 1967; Chlupac, 
1972). Among the common forms a re Icriodus woschmidti, 
Monograptus uniformis , Warburgella rugulosa , Gypidula 
pelagica , Atrypa nieczlawiensis, Leptaena, Mesodouvil 
lina, Iridistrophia , Barbaestrophia , Strophonella , and 
Howellella . 

The rhynchonellid brachiopods from the Arc tic 
Islands and Bohemia a r e not as similar as a r e the 
strophomenids (Chlupac, 1972) from these places, but 
this is probably caused more by local environment a l 
contro l s than t o anything else. Additionall y, the 
early Lochkovian faunas from Bohemia ar e well known 
whereas their Arctic counterparts are only just begin
ning to be under s tood. 

The Arctic Island early Lochkovian faunas exhibit 
some affinities with those from the Maradana Shale of 
New South Wales, Australia (Savage, 1974). Savage 
(1973, Fig. 1) correlated the fauna from these beds 
with the Gypidula pelagica Zone of Central Nevada and 
the Gypidula cf. G. pelagica unit of Royal Creek, 
Yukon Territory. · 

Examination of the lis t of species from the 
Maradana Shale (Savage, 1974, p. 10, 11) reveals some 
similarities with early Lochkovian species from the 
Canadian Arctic Islands. However, some of the 
Aus tralian genera including Machaeraria , Ogilviel la , 
Spirigerina, and Muriferella are present in collections 
(Johnson, 1975a; this paper) which are younger than 
early Lochkovian. Machaeraria and Spirigerina do not 
occur in the Devonian of the Canadian Arctic st r ati
graphically below section 10, western Prince of Wales 
Island. This section is though t t o be near the age 
of conodont fauna 3 of Klapper (in Klapper et al., 
1971). Species in section 10 have a good deal of 
overlap with those of sec tion 8, which is late 
Lochkovian (Quadrithyris Zone). In additiona, Savage 
(1974) lists Quadrithyris in the Maradana Shale. 
Johnson (oral com., 1976) reports that Quadrithyris 
does not extend below the Quadrithyris Zone of Nevada. 
In light of the foregoing evidence, it seems probable 
that the Maradana Shale fauna is slightly younger than 
the Gypidula pelagica Zone. 
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Correlation of lower Lochkovian s trata in the 
Arctic Islands and Morocco is very weak, but equivalent 
strata would seem to be the Oudai-Hara infe rieur and 
superieur (Drat, 1975). This publication deals only 
with or thids and dalmanellids and of these only a few 
are represented in the Arctic Is l and faunas. However, 
these Moroccan beds contain a succession of species of 
Acastella . The uppermost occurrence of A. jacquemonti 
is approximately equivalent to the upper range of 
Warburgella (Drat, 1974, Tableau 1). Acastel la tiro 
occurs above the latter species i n Mor occo and A. cf . 
A. tiro is also known from Polish Podolia (Johnson, 
1975a, Textfig. 2). 

Correlation with deposits in Belgium is also 
very weak, as the fauna in these beds (Boucot, 1960) 
has little affinity with those in the Canadian Arc tic. 
Consequently, the correlat i on is indirect. Johnson 
(1975a, Textfig. 2) illustrates a correlation between 
the Lochkovian beds of the Arctic Islands and other 
units in othe r areas. 

Faunas from Lievin, France (Barrois e t al., 
1922) exhibit some similarities t o those of the Arctic 
but, as with the Belgian faunas, correlation is 
essentially indirect. Approximately correlative strata 
are the Schistes de Muno e t de Mondrepuits. The 
Rhenish faunas illustrated by Dahmer (1951) from the 
Huinghauser Schichten are more clearly corre lative 
with those of the Arc tic Islands. Notable here are 
similar species of Me sodouvi llina , Iridistrophia, 
Howelle lla, Isorthis , Leptaena, Atrypa , Cyrtina , 
"Tadschikia "?, and Warburgella rugulosa. The presence 
of Iridistrophia euzona is interesting as Iridistrophia 
of this type seems to be an indicator of ear l y Lochkovian 
time in Bohemia, Nevada, Podolia, and the Arctic Islands. 

Late Lochkovian time is equivalent to the Quadri
thyris Zone of Johnson (19 70). This zone has been 
correlat ed with similar strata in the Arctic Islands 
(Johnson, 1975a). It is also equivalent to the 
Spirigerina Unit of Lenz (1968a) from the Royal Creek 
area of Yukon Territory. Perry (1974) reports the 
same fauna from beds in the Delorme Formation, N.W.T. 
In addition to similar brachiopod faunas, other faunal 
elements ar e useful in recognizing this zone. Pedavis 
pesavis (Bischoff and Sannemann) and Monograptus 
hercynicus occur in Quadrithyris Zone s trata (Fig. 8). 

As discussed by Johnson (1975a), gyp idulids offer 
the best means for corr elafion utilizing brachiopods 
within the Canadian Arc tic Islands. Collections made 
by the present writer in Quadrithyris age beds have 
strengthened Johnson's (1975a) corre lation by the 
discovery of Plicogypa cf. P. kayseri (Peetz) on Prince 
of Wales Island; previously this species was known only 
from Cornwallis Is land. Additional specimens of 
Carinagypa careopleura have been collected from Prince 
of Wales Island. More work and more collections from 
Quadri t hyris Zone age beds representing other communities 
need to be made before additional faunal elements become 
useful for correlation within the Arctic Islands. 

The graptolitic facies equivalent of the Quadri
thyris Zone in the Arctic is represented by strata of 
part of the Bathurst Island Formation. 

Faunas from the Mandager y Park Formation, New 
South Wales (Savage, 1971) are correlative with the 
Quadrithyris Zone of western and Arc tic North America. 
As mentioned earlier, the faunas from the Maradana Shale 
may be partially correlative to the Quadrithyris Zone . 
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CENTRAL ELLESMERE ROYAL CR EEK MACK EN ZI E MOU NTA INS PO LI SH PODOLIA BOHE MIA NEVADA 
ISLAND YUKON TERRITORY (PERRY, 1974) 

STRATHCONA FIORD (LENZ AND PEDDER,1972) WEST EA ST (JOHNSON, 1975) (CHLUPAC, 1972) (JOHNSON, 1975) 
(TRETTIN ) 
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The Arctic Island Lochkovian faunas are included 
in the Old World Realm of Boucot (1975). These faunas 
a re distinct from those of the Eastern Americas and 
Malvinokaffric Realms, but exhibit very strong affin
ities with those of Bohemia. They also show some 
s imilarities to faunas from Nevada, the Yukon Territory, 
and Polish Podolia. As mentioned previously, there is 
some similarity between the faunas from the Canadian 
Arctic and those from Australia, but the latter are 
regarded as a separate region within the Old World 
Realm (Boucot, 1975). The lack of strong correlation 
between the Arctic and the Yukon faunas may be partially 
explained by the deeper water communities represented 
by the Yukon faunas. 

Brachiopods are known to be sensitive to environ
mental parameters; therefore, it should not be surpris
ing tha t ranges of individual taxa are variable. 
Figure 9 is an attempt to illustrate the ranges 
observed in one geographic area, the Canadian Arctic 
Archipelago. Comparison with ranges established by 
Perry (1974) in the Delorme Forma tion, N.W.T., shows 
some similarities and differences. This emphasizes 
the point that brachiopods are best correlated using 
assemblages rather t han dealing with ranges of indivi
dual t axa , unless there is evidence based on evolving 
lineages. 

PALEOGEOGRAPHY 

The shelf-basinal bounda r y in western and Arctic 
North America remained r emarkably stable from Ordovician 
to Early Devonian time (Johnson, 1971). This boundary 
did not vary much until Late Silurian time when the 
Boothia Uplift (Kerr and Christie, 1965), a northe rly, 
elongate, crystalline extension of the Canadian Shield, 
began one of a series of upward movements in the Arctic 
at right angles to the depositional trend. The resul
tant uplift of an area that had been previously the 
site of carbonate deposition (Read Bay Formation) 
resulted in the beginning of the process of stripping 
of the carbonate layer overlying the Boothia Uplift. 
This is reflected in the deposition of conglomerates 
of the Peel Sound Formation on Prince of Wales and 
Somerset Islands surrounding the Boothia Uplift. On 
eastern Prince of Wa les Island, Atrypella phoca has 
been encountered in the basal beds of the Peel Sound 
Formation, thus indicating a Late Silurian age. 
Figure 10 i s a schematic lithofacies map illustrating 
known and inferred lithofacies distribution, compiled 
from both published work and the writer's observations. 

During Late Silurian, the northern ha l f of 
Cornwallis, Baillie Hamilton, Bathurst, and parts of 
Devon Island were accumulating graptolitic shales of 
the Cape Phillips Formation. 

With increased uplift, erosion continued and 
lithic conglomerates commenced spreading laterally 
from the Boothia Uplift. The outcrop di s tribution of 
these conglomerates have been mapped by Miall (1970). 
Figure 10 is a lso a schematic map of sedimentary f acies 
during Gypidula pelagica or early Lochkovian time, 
illustrating known and inferred lithofacies distribu
tion, compiled from published work and that of the 
writer. The shale-carbonate boundary is believed to 
have existed off the northwestern edge of Prince of 
Wales Island. The bioherm was present during this time, 
and it seems a rough-water, high-energy environment 
might be situated near but not necessaril y at the 
shelf-basin boundary. 
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To the north, Cornwallis Island was accumulating 
conglomerates of the Snowblind Bay Formation. Baillie 
Hamilton Island was accumulating silty, shallow-shelf, 
carbonate platform lime muds in which the Gypidula
Atrypa-Schizophoria Community was flourishing. The 
Boothia Uplift in this area had the effect of extending 
the shelf-basin boundary to the west. Areas that were 
formerly accumulating graptolitic shales (Baillie 
Hamilton Island) were then accumulating normal marine, 
shallow-water, argillaceous shelf lime-mudstones. 

Other areas were accumulating limestone conglom
erates at about the same time. Morrow (1973) demon
strates several facies of the Sutherland River Formation 
on Devon Island, the westernmost of which was conglom
eratic and the easternmost was a silty carbonate facies. 

Younger sedimentary rocks have been removed by 
erosion from Baillie Hamilton Island, as is evidenced 
by the eroded top of the unnamed carbonate unit which 
is of early Lochkovian age. Lochkovian age strata on 
Prince of Wales Island illustrate at least three broad 
shallowing sequences. 

The Late Silurian-Early Devonian uplift brought 
about by the Boothia Uplift disrupted the shallow, 
lagoonal, sedimentary facies that had been present 
during most of the Silurian which is represented 
mainly by the Read Bay Formation. This resulted in 
the destruction of the environmental niche occupied 
by Atrypel l a, although the worldwide demise of this 
fossil in Late Silurian time was due to other 
presently unknown causes. 

This disruption of the lagoonal facies was 
followed by several demonstrable deepening-shallowing 
trends on western Prince of Wales Island. Sections 3, 
6 and 8 all exhibit broad overall shallowing trends. 
Each began with a normal marine, subtidal low-energy 
environment and ended with shallow-water, higher energy 
limestones and dolomites. 

The fauna from GSC locality C-26806 (Appendix 1) 
is approximately equivalent in position to the Noto
parme l la-Arctispira Community. This locality lies 
stratigraphically below sections 2 and 3, both of 
which illustrate a shallowing trend. Section 3 may be 
equivalent in position to that of the Iridistrophia
Mesodouvi Zlina-Schizophoria Community present on 
Baillie Hamilton Island. Above section 3, there is a 
rubble (covered) interval followed upsection by 
resistant dolomites that cap the surrounding hills. 
This dolomite is thin to medium bedded, very porous, 
and contains fragments of corals as well as what 
appear to be ghosts of other fossils. This dolomite 
unit probably represents a shallow-subtidal, high
energy environment as evidenced by the fragmentary 
nature of the contained fossils. 

Sections 6 and 8 exhibit similar trends although 
the communities present in these sections are not the 
same as in sections 2 and 3 (see Community discussion 
for additional information). 

Strata representing late Lochkovian time in the 
Arctic Islands are not widespread, and any inferences 
regarding paleogeography during this time interval 
must be regarded as preliminary. 

Upper Lochkovian strata on Prince of Wales 
Island are represented by the beds of section 8 and 
possibly section 9. The lower part of section 8 is 

believed to represent a subtidal, quiet water environ
ment. Influxes of terrigenous clays and silts probably 
derived from the Boothia Uplift were common at this 
time. 

Upper Lochkovian strata on eastern Bathurst 
Island are represented by shallow-water, Quadrithyris 
Zone age carbonates and reefs (Kerr, 1974; Johnson, 
1975a). Equivalent strata on western Bathurst Island 
include calcareous shales, mudstones, and sandstones 
of the Bathurst Island and Stuart Bay Formations (Kerr, 
1974; this paper, sec. 13). Quadrithyris Zone equi
valents on Cornwallis Island (Johnson, 1975a) are 
represented by an isolated outcrop of limestone. The 
relationship of this outcrop to surrounding strata is 
not yet known. 

The faunas from upper Lochkovian strata are 
poorly known from the rest of the Arctic Islands, but 
equivalent sedimentary strata are present in the geo
synclinal f acies on northwestern Ellesmere Island 
(Trettin, 1976). 

COMMUNITIES 

As recently noted by Lesperance and Sheehan 
(1975), many papers have been written on Silurian and 
Devonian marine communities within the last few years, 
including those by Bowen et al . (1975), Thayer (1975), 
Boucot (1970, 1975), Boucot and Johnson (1967), and 
Ziegler (1965). They define and enumerate basic para
meters governing Paleozoic marine communities and dis
cuss problems arising from attempts to establish 
community names and boundaries. The reader is referred 
to these papers for background material. 

There seems to be widespread agreement among 
paleontologists that marine communi t ies can be recog
nized by means of recurrent associat ions of taxa 
occurring in fossil collections (Speden, 1966, p. 411). 
In addition, there are several factors that have a 
direct bearing on recognizing and utilizing such com
munities, namely: 

1. Communities are the results of a complex web of 
environmental parameters. At times, some have 
more influence than others. 

2. Life and death assemblages can be discerned from 
fossil remains. Actually, this assumption should 
be treated with caution. Thus, the presence of 
disarticulated and broken shells is commonly 
taken to represent death assemblages. However, 
rarely would one expect to see a group of organ
isms preserved in life positions. Many post
mortem factors could alter the organisms (i.e., 
disarticulation, burrowing, reorientation) to a 
lesser or greater extent, resulting in what 
might be termed a death assemblage, implying that 
the organisms did not live together. This may 
not be the case, as recent data (Turney and 
Perkins, 1972; Boucot, 1975, p. 40) indicate that 
post-mortem transport need not be important 
because, although shells may be rolled about after 
death, their net transport from the original 
habitat might be very limited. This would be 
true particularly of the more globose forms. 
Generally, a quick inspection of the strata con
taining an assemblage of shells should enable 
workers to deduce if there was any evidence of 
former strong current activity; e.g., the presence 
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3. 

4. 

5. 

6. 

7. 

of intraclasts, sedimentary structures, coarse
grained sediments or lack of clay matrix. 

The number of preserved organisms represents only 
a fraction of the taxa .that once thrived in an 
environment. 

There is a great discrepancy between number and 
diversity of silicified versus non-silicified 
shells extracted from rocks. Some silicified 
collections are two and nearly three times as 
diversified in taxa as their calcareous counter
parts. This is particularly true of small
shelled collections . The minute shells are often 
difficult to see and harder to extract from the 
matrix if they are not silicified. Any abrupt 
decrease in diversity from one collection to 
another should be viewed with suspicion if one 
is silicified and the other not. 

Each taxon present in a collection will have a 
range or environment in which it can thrive. 
Some part of this environment will represent 
optimum conditions for a particular taxon and 
other parts marginal conditions. 

Even where distance between samples collected 
from a measured section is small, it should not 
be surprising that percentages of certain indi
vidual taxa will fluctuate tremendously and 
percentages of certain other taxa will fluctuate 
only slightly. 

Community boundaries should be expected to be 
gradual in a vertical rock column if there is no 
lithologic break. If sampling is sufficient and 
detailed enough in a measured section of changing 
lithology, a trend should be noticed, as elements 
of one communi t y become less common or disappear 
and new elements appear as a different community 
begins to be established. 

DATA COLLECTION AND ORGANIZATION 

The community data presented in this paper come 
from measured sections described previously. The 
thicknesses of the sections range from tens of metres 
to 600 m. 

Wherever possible, large bulk collections were 
made (slabs) in order to get a reasonable estimate of 
the shells preserved at a particular horizon. This 
not only avoids smashing specimens by breaking the 
rock into smaller pieces, but also aids in sampling 
a ll types of fossils present, rather than just 
brachiopods . Each oriented s l ab was then sliced to 
preserve a portion for fabric and petrographic 
analysis. 

When the brachiopods were extracted from the 
matrix, the total number of valves of each taxon was 
counted and computed as a percentage of the total 
valves of all taxa per sample. The resulting data 
were then plotted on charts which facilitates viewing 
of fluctuating percentages, peak zones, and community 
boundaries. The relative abundance and types of other 
fossil groups were noted also for each sample as well 
as the dominant l ithologic characters of the rocks. 

16 

Most sections from Prince of Wales Island include 
only one community each. This is caused chiefly by the 
small stratigraphic thickness of the sections . This 
is advantageous mainly because it can be assumed with 
some certainty that the changes in f aunal numbers are 
the result of environmental causes rather than evol
utionary ones. 

One of the most important advantages of viewing 
communities from measured sections is that one can see 
fluctuating percentages and peak zones of particular 
taxa. Collection of isolated samples representing 
peak zones of different taxa has probably resulted in 
the past in the establishment of two or more commun
ities when in fact there was only one present. The 
communities discussed do not span important time 
ranges and, as a result, the variations within them 
are not likely to be the result of evolution. Environ
mental fluctuations are responsible for the variations 
in community structure. 

The community development and succession on 
Baillie Hamilton and Devon Islands seem directly 
attributable to the tectonic ac tivity of the Boothia 
Uplift. This uplift is a northerly extension of the 
Precambrian crystalline basement which became a 
positive feature in Early Devonian time (Kerr and 
Christie , 1965). Rise of the Boothia Uplift led to 
a progressive shallowing in these areas which is 
reflected in the sediments as well as in the community 
succession . 

The sections measured on Baillie Hamilton Island 
begin in the deep-water, euxinic, graptolitic black 
shale beds of the Cape Phillips Formation. These are 
overlain by a transitional sequence of interbedded 
mudstone, silty mudstone, and limestone which, in 
turn, is overlain by thin-bedded argillaceous lime
stones correlative, at least in pa rt, with the Devon 
Island Formation from Devon Island . 

The faunas arranged in order, upsection, deepest 
to shallowest are : Graptolite Community, NotopaT'TTlella
Aretispira Community, Iridistrophia-Mesodouvillina
Sehizophoria Community, Gypidula-Atrypa- Sehizophoria 
Community, Coral Community, and Ostracode Community . 

Two immediate and obvious trends are visible in 
this pattern of brachiopod community succession: going 
upsection, from deeper to shallower, diversity decreases 
and size of shells increases (Fig. 12). 

This pattern lends itself to characterization in 
terms of energy. It is in essence a Low-High-Low 
pattern. This pattern is somewhat similar to Anderson's 
(1971) second model which deals with a prograding 
shoreline and recognizes a High-Low energy pattern. 
The pattern of the present study is characterized by 
a low-energy mud environment with graptolites, followed 
by a higher energy subtidal shelf environment with 
brachiopods and corals, followed by a low-energy, 
somewhat restricted, intertidal-supratidal possibly 
lagoonal environment with ostracodes. 



COMMUNITY CHARACTERIZATION 

It is relatively easy to agree on a word defini
tion of a faunal community but rather more difficult 
to convey its full meaning. This has been attempted, 
however, in describing and delimiting the various 
communities encountered in this work. Communities 
must be defined in some sort of qualitative and quanti
tative manner, sufficiently restrictive to separate 
one from another, but sufficiently broad to allow for 
variations between collections. Otherwise far too 
many communities would be established and in the 
extreme case each bed examined could become a different 
community as a result of variations in fossil abundance. 

Lower to moderately diverse communities lend 
themselves to characterization by a few genera present 
in all samples which always constitute the bulk of 
the shells (numerically) from one collection to 
another. Larger shells (Gypi dula , Atrypa , SchizophoPia) 
usually fall into this category. Highly diverse com
munities do not lend themselves to this approach as 
few if any taxa account for the bulk of the total 
number of specimens. Small-shelled communities (e.g., 
Not oparmeZZa-Arctispira) fall into this category. 

In conclusion, an attempt has been made to 
define communities as they appear in the rock record, 
giving them a defineable character so that others 
will be able to recognize the same community in other 
areas. In many cases, community boundaries are 
gradational and necessarily need to be established at 
the discretion of the worker directly involved. 

NotoparmeZZa-Arctispira Community 

This community is characterized by its high 
diversity, and generally low numbers of individual 
taxa of small brachiopods (Fig. 11). It is equivalent 
to Johnson's (1974) community of small species. It is 
a deep-water variety which probably existed immediately 
shoreward of the pelagic Graptolite Community. Many 
of the species persist from collection to collection, 
but others are present or absent with no apparent 
regularity (Fig. 11). Salopina, Coe lospira, and 
Skeni dioi des are good examples of this phenomenon. 
To characterize this community on the basis of 
presence of genera common in every collection would 
be a mistake since one would then be forced to desig
nate each collection shown on Figure 11 as a separate 
community. 

This community is found in thinly bedded, silty, 
laminated, argillaceous lime-mudstone. It is commonly 
found in association with a few inarticulate brachio
pods, ostracodes,. and ceratiocerids. It is best 
developed in beds of the Devon Island Formation on 
Devon Island. Here the formation consists of silty, 
calcareous, laminated, black mudstone. 

Although collections are small and few, this 
community is probably represented at the bases of 
sections 11 and 12 as well as in the Devon Island 
Formation. 

Iridistrophia-Mesodouvi ZZina-Schizophori a Community 

This community is characterized by a mixture of 
large and small shells (Fig. 12) and bears some simil
arity to Johnson's (1974) mixed community of his G-A-S 
biofacies. The three constituents of this biofacies 
are present in every collection of more than 50 shells 
and account for at least 35 per cent of the total 
number of taxa. It is developed in section 11 (Fig. 12) 
from GSC localities C-26939 to C-26945 (see Pl. 38, 
fig. 3). Notable here is the presence of large, 
numerous and diverse strophomenids. At the base of 
this grouping of collections, a few holdovers from the 
Not oparmeZZa-Arcti spira Community are evident, but 
these disappear upward. 

This community is found in thin- to medium-bedded, 
argillaceous lime-mudstone to packstone. Some gastro
pods are present in every collection. Trilobites and 
echinoderm and coralline debris are not as evident, 
although common to abundant in some collections as are 
also some forms of tabulate corals encrusting both 
valves of articulated, large specimens and 
MesodouviUina. 

Gypidula-Atrypa-Schizophoria Community 

This community is very similar to if not actually 
identical with Johnson's (1974) community of large 
species in his G-A- S Biofacies. It is characterized 
predominantly by large shells, of which Gypidula
Atrypa-Schizophoria are present in every collection 
of more than 50 specimens and account for at least 
40 per cent of the total number of specimens. It is 
well developed in section 12 (Fig. 13) from GSC 
localities C-26968 to C-26989 and poorly developed 
in section 11 from GSC localities C-26947 to C-26950 
(see Pl. 36, figs. 3-6). 

The community occurs in thin-bedded, argillaceous, 
silty lime-mudstones, with periodic influxes of terri
genous clays represented by argillaceous seams. In 
addition to the brachiopods, there are common colonial 
corals (favositids), and a few trilobites, gastropods, 
encrusting algae (oncolites) near the boundary with 
the Coral Community, cephalopods, bryozoans, and 
gastropods. 

Coral Community 

This community is characterized by abundant, 
large tabulate corals of the favositid type with minor 
brachiopods, bryozoans, gastropods, solitary tetra
corals and stromatoporoids (see Pl. 37, fig. 1). It 
is best developed in section 12 (Fig. 13; GSC lacs. 
C-26992 to C-26999) above the G-A-S Community. It 
occurs in thin- to medium-bedded, very silty, slightly 
argillaceous lime-mudstone-wackestone. The bedding 
varies from lenticular to undulatory with argillaceous 
seams and common silt. The colonial corals appear to 
be in growth position. Tiny skeletal debris is 
commonly present with the corals and appears to be 
composed of brachiopods and bryozoans. 
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FIGURE 11. Percentage distribution of brachiopod taxa from the Devon Island Formation, Devon Island. 

Ostracode Community 

This community is characterized by common to 
very abundant small ostracodes (leperditiids), often 
present in swarms on bedding planes. It is developed 
in section 12 (Fig. 5) from GSC localities C-27000 to 
C-27008 above the Coral Community. It occurs in very 
thin to thin-bedded, silty, slightly argillaceous 
lime-mudstone (see Pl. 36, fig. 7). Gastropods are 
rare as is skeletal debris. Ripup phenomena, solu
tion cracks, possible small ripple marks and slight 
dolomitization point to a very shallow, restricted, 
low-energy, supratidal to intertidal, possibly lagoonal, 
environment. 

COMMUNITY MODEL 

As mentioned earlier, sections 11 and 12 
exhibit a shallowing trend reflected not only in the 
rocks, but also in the faunas. Figure 14 is an 
interpretation of the position of the communities 
previously discussed from Baillie Hamilton and Devon 
Islands as they appear to have been related to the 
shoreline. The Ostracode Community, although shallow 
and possibly restricted, was not directly adjacent 
to the shoreline. Accordingly, a strip has been left 
blank (Fig. 14; see also Fig. 15). 
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Because of the lack of a continuous section from 
Prince of Wales Island and the several demonstrable 
broad deepening and shallowing sequences, the commun
ities recognized will be discussed section by section. 

Section 1 

This section is dominated in the upper part by 
poorly preserved possible algal stromatolites and 
large gastropods. The entire section has been dolo
mitized and may represent a restricted intertidal to 
supratidal, low-energy, shallow-water environment. 
The gastropods were probably grazers that fed on the 
algae. The lack of normal marine faunas (i.e., common 
corals and brachiopods) indicates a shallow-water, 
restricted environment. 

Section 2 

This section is characterized by thin-bedded 
argillaceous lime-mudstone. The trilobite WarbUI'gella 
rugulosa canadensis is common to abundant here as are 
many brachiopods in common with section 3. It is a 
quiet-water, low-energy environment which probably was 
below wave base as evidenced by the high content of 
argillaceous material and lack of any geopetals or 
sedimentary structures. It represents a slightly 
deeper or quieter environment than section 3. 
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Section 3 

This section is characterized by thin-bedded, 
s i lty, argillaceous lime mudstone . The brachiopod 
fauna is highly diverse (Fig. 16) and contains common 
Schi zophoria, Iridistrophia, and Mesodouvillina . 
Also present, in addition to other brachiopod taxa, 
are common corals, gastropods, and rare pelecypods. 
Argillaceous and silty material are common in the 
beds of this sec t ion (see Pl. 38, fig. 6). The fact 
that the fossils in this section are calcareous aids 
in interpreting the lack of smaller shelled taxa. 
It might be assumed that they are present , but of 
such minute size that detection i s almost impossible. 
Only well- preserved silicified collections present a 
relatively accurat e pic t ure of total number and 
diversity of taxa present in a sample. 

The taxa in this sec tion (Fig. 16) bear a 
s t riking resemblance to those found in the Iridi 
s trophia- Mesodouvillina- Schi zophoria Communi t y 
developed in section 11 (Fig. 12). The lack of 
addi tional smaller t axa makes positive assignment 
t o this community questionable. However, as mentioned 
earlier, this is a result in a very large part of 
preservation, and probably caused to some degree by 
the excessive amount of a r gillaceous material. 
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Reef 

The t axa associated with the reef are predom
inantly large shelled and can be assigned to the 
G- A- S Community. Differences occur between these 
collections and those on Baillie Hamilton Island, but 
preservational and s l ightly different environmental 
factors could explain the variat i on (see Pl. 38 , 
fig . 2). In addition to the brachiopods (Appendix 1) 
present at the flanks, cor als, Plat yceras, and fish 
a re present as well as rare to common echinoderm 
debris. The reef is here interpreted as a rough
wa t er, subtidal environment equivalent to that of t he 
G-A-S Community as evidenced by the boundstone in the 
reef core, t alus at some of the flanks as well as the 
disarticulation and poor preservation of the faunas 
found there. 
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SECTION 12 

1z· 0 _c;/' 0 0 0 d 0' 0• 0· 0 0 0 0 d 0 ' d 0' 
~ N 4N "' r\i "' "' "' Sl r\i "' "' Sl r\i r\i "' "' ~ al om m m m m m m m $ m m m m 
5 [~ ~ 

<O <O <O <!J <O <O <O <O <O <O <O <O <!J 
U1 Cl :::! -J ~ -J CD CD CD CD ro ro ro <O ~ () -J (>J <O N ... U1 m -J ro <O 0 ,. 

r 

~ 
A 

Orb1culoidea sp. ;~ I/: % v 5 

I sari his x bis/no n. sp. 
8 

Sch1zaphar1a /, x ~ 1% 1% v. % 4 

51/. I/. v. h fossulo fossulo 
n. sp., n. subsp. 9 0 3 

Gyp1dulo pe/ogti:o % Voo IX /, Vo y, % IX IX l% /: pyroformo 
n. subsp I 0 7 5 5 3 7 

lridistroph1a /, % Vo v. v ;/. v. 1% /. johnsoni n. sp. 

Mesodouv1//1no % /, x luberoso n. sp. 
I 
~ 

'% 1% /. 1% 1% ~ Mesodouvtlltno 
sp. 

lndet strophs. /, I/ / /, 
Anctllotoech1a /, ;% 1% 1% /. 1% 1% 1/. % % qutto rotunda 
n. subs p. 3 3 

"Todschikio' 

% ~ I/ % !/, % crossiformo 
crossiformo 
n. sp., n. subsp. 0 

Airy po % % IX % % 1% % % % % nieczlowiensis 
Koz lowski 2 2 2 6 0 . 
Notopormel/o /, 1% % 1% qi/Ii 
Johnson 0 3 

Merist1no ? sp. I/. 
Howe//e//o sp. I 1% % h !h 1% I/. /, /, 1% % /, /: 9 9 4 4 I 

Ambocoelio sp. I/: 
Cyrti no sp. 1% /. ;% 1% % % /, V,: 9 6 

A conlhospinfer /, I/. / /. norfordi 
n. sp. 

TOTAL NUMBER 69 62 14 2 I 2301 4394 19 43 74 51 86 51 114 263 875 193 OF VA L VES 

* Silicified fauna 

FIGURE 13. Percentage distribution of brachiopod taxa from Section 12, Baillie Hamilton Island. 
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Section 4 

Hebetoechia Community. This is a low-diversity 
community characterized by an abundance of Hebetoechia, 
Schizophoria, and Mesodouvillina with occasional 
occurrences of Cyrtina (Fig. 16). Corals, trilobites, 
echinoderm fragments, fish, gastropods, rare pelecypods, 
orthocone cephalopods, conodonts, scolecodonts, ostra
codes, and inarticulate brachiopods are found associated 
with the brachiopods (see Pl. 38, fig. 1). Notable is 
the absence of Howellella, a common constituent of most 
collections discussed. The fossils occur in a thin, 
lumpy bedded, argillaceous, silty lime-mudstone . This 
community may have f luorished slightly seaward of the 

Tidal 
flat 

c: 
::;, 

~ 
0 
u 

Deep 
sub tidal 

Shelf 
edge 

l'.;> 
c: 
::;, 

~ 
0 
u 
(IJ 
.µ 

~ 

0 
.µ 
a. 
rel 
s.. 

<.!l 

FIGURE 14. Model depicting position relative to 
shoreline and to each other of fossil communities 
from Baillie Hamilton and Devon Islands. 

position occupied by the bioherm. However, it repre
sents a relatively quieter water environment, free 
from effects of waves and tides as evidenced by the 
large number of articulated valves as well as common 
to abundant argillaceous material. 

Section 5 

Section 5 contained too few collections to assign 
it to a community. It contains some elements of the 
Hebetoechia Community as well as fish (Fig. 16). 

Section 6 

Schizophoria-Howellella Community. This is 
characterized by an almost total dominance of Schizo
phoria and Howellella with very rare occurrences of 
Hebetoechia and Mesodouvillina (Fig. 16). It is a 
low-diversity, high-density community characterized 
by fluctuating percentages of the dominant members. 
Also present are trilobites, echinoderm fragments, 
gastropods, corals and, in the upper collections, 
common to very abundant calcareous algal material. 

Typical lithology for this community is thin
bedded, silty, argillaceous lime-mudstone. This 
community appears to have occupied a shallower, rougher 
water position than the Hebetoechia Community, as 
evidenced by the disarticulation of the valves (Pl. 38, 
fig. 7), common echinoderm fragments, coral and algal 
material. 

FIGURE 15. Relative position to shoreline and to each other of early Lochkovian age fossil communities. 
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SECTION 4 

SECT ION 3 

NUM BER OF "' () o• o• o' () () '7 () () 
U> ,;, ,;, ..:, r\i r\i ..:, ..:, (") I\) I\) 

TAXA 5 
m m m m m m m m m 
CD CD CD CD CD CD co. co CD 

(") I\) I\) I\) I\) I\) I\) 

"' "' "' l> I\) 

"' -I> (Jl CD ID 0 I\) 

% OF !: 
-; 

TOTAL FAUNA -< 

NUMBER OF "' () () () '7 () '7 U> ..:, ..:, ..:, ..:, TAXA (") I\) I\) 
m m m m m m 

5 ~ ~ co CD CD CD 

Sch1zopllorio fossulo 
tronsverstlormo 
n. sp. n. subsp. 

(") I\) "' -I' m ...., 
l> 

% OF r 

TOTAL FAUNA ~ 
Mesodouvtl lino 

muscu/usvorius n. sp. 

Hebetoechio 
Orbicu/01deo sp . ornatrix Hav l ice k 

Schizopllorio fossulo 
tronsverstformo Atrypo sp. 
n sp. n. subsp. 

Gyp1du/o s p. Cyrtino sp. 

lndistr ophio 
johnsoni n. sp. 

T OTAL NU MBER 

OF 
12 537 26 15 1 II 226 107 247 47 

SPECI MENS 

Mesodouvtllino sp. SECTION 6 

11
Uncinulus 

11 
s p. 

Ancil/otoechio 

NUMBER OF "' () () o• n" c1 n" () () '7 U> r\i ,;, ,;, ,;, r\i r\i ..:, ,;, (") I\) 

TAXA r m m m m m m m m m 
0 CD CD CD CD CD CD CD CD CD 

% OF 
(") (Jl (Jl (Jl m ~ m m m m 
l> m CD ID 0 "' (Jl m ...., 

mTAL FAUNA 
r 
=i 

qullo qullo J,B 8 M 
Sch1zophona fossulo 

Atrypo tronsverslformo 
niecz/awiensis n. sp. n. subsp. 
Kozlowski 

Howe/le/lo sp. I 
lrtdislrophio sp. 

Mesodouvtlltno 
TOTAL NUM BE R musculusvorius 

OF SPECIMENS 
67 76 48 34 3 6 164 n. sp. 

Hebetoec/110 

SECTION 5 
ornotrix ? Havl icek 

1% ~ 
() () () () o• '7 ..:, ..:, ,;, ,;, ..:, I\) 

5 m m m m m m 
CD CD CD CD CD CD 

\;? (>J "' (>J 

"' "' -I' 

A 

"' -I> (Jl F r m ...., 0 

UNA 
::; 
-< 

Prolothyris sp. 

Howe/le/lo sp. 2 

Orbiculo1deo sp. z % Ii: 0 

TOTAL NUMBER 

OF S PE CIME NS 
3 46 193 1066 2735 412 219 87 5 

Schizophorio fossu/o '% lZ transvers1forma 
n. sp. n. subsp. 4 

SECTION 7 

Mesodouvtl/ino k ~ muscu/usvorius n. sp. 
5 

Hebetoechio % % I/. ornotrix 7 Havlicek 

NUMBER OF "' () () () () () '7 U> ..:, r\i ,;, ,.;, ..:, I\) 
TAXA (") 

m m m m g; m 
5 CD CD co CD CD 

-I' ~ 
(Jl (Jl (Jl (Jl 

(") 
CD 0 I\) "' l> 

% OF !: 
TOTAL FAUNA 

-; 
-< 

Howe/le/lo sp. ~ Voo 
Sch1zophorio f ossulo 
t ronsversif ormo 
n. sp. n. subsp. 

Cyrtino sp. ~ 3 

Mesodouvillt'no 
musculusvarius 
n. sp. 

TOTAL NUMBER 
2 6 5 6 I 104 I Ancillo toech1a 

OF SPECIM E NS plioominor n. sp. 

* Silicified fauna 
Prorothyris s p. 

TOTAL NUMBER 
67 778 2 14 252 82 11 

OF SPECI M ENS 

FIGURE 16. Percent age distribution of brachiopod taxa from Sections 3 to 7, Prince of Wales Island. 
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Section 7 

Me sodouvillina-Anci l l otoechia Community. This 
community is a low-diversity, high-density one 
(Fig. 16) characterized by the presence of Me sodouvi l 
l ina-Ancillotoechia, accounting for at least 60 per 
cent of the total fauna in each sample. The samples 
collected in this section were all calcareous which 
may account for the low diversity present, but they 
lack any of the taxa from section 3, which is one 
containing Anci llotoechia and Mesodouvil l i na . Other 
members of the fauna are rare echinode rm fragments, 
bryozoans, colonial corals, trilobites, ostracodes, 
gastropods, and pelecypods. 

The characteristic lithology is very silty, 
thin-bedded lime-mudstone containing argillaceous 
seams and common dark grey-black laminations. 

This community probably occupied a somewhat 
restricted, shallow-water environment. The lack of 
such common taxa as Howellella , Atrypa , and Gypidula 
suggests an abnormal environment, possibly shallower 
and more restricted than the Schizophor ia- Howellella 
environment. The high concentration of argillaceous 
and carbonaceous matter would have restricted the 
growth of large numbers of the normal marine faunas, 
i.e., corals, bryozoans, and echinoderm fragments. 

Section 8 

Plicopyga-Atrypa Community. This community is 
moderately diverse, characterized by the presence of 
the two main constituents in each collection which 
account for not less than 30 per cent of the total 
fauna (Fig. 17). In collections of more than 50 
specimens they generally compose more than 60 per cent 
of the total fauna, but one collection (GSC loc. C-26881) 
exhibits a far lower percentage. The community is 
developed in places from GSC localities C-26873 to 
C-26883 (Fig. 17). Common notable additional members 
of the fauna are fish, gastropods, and pelecypods. 
Rare constituents are ostracodes and solitary corals. 

Notable here is the absence of echinoderm frag
ments, colonial corals, calcareous algae, or bryozoa 
which are generally associated with brachiopods of 
this type (gypidulids and atrypids). The community 
is found in very highly argillaceous silty, thin
bedded, lime-mudstone. It thrived in a quiet, possibly 
protected-water environment as shown by the lack of 
organisms commonly associated with the normal marine 
faunas. Most of the brachiopod taxa are of the type 
that did not possess a functional pedicle and presum
ably lived unattached on the soft muds of the sea 
bottom. 

The collec tions stratigr aphically above the 
Plicogypa-Atr ypa Community are few and far between and 
do not yield sufficient data to place them in a com
munity with any certainty. However, judging fr om the 
taxa present, they seem to have inhabited a shallower 
water, more normal marine environment than that of 
the Plicogypa-Atrypa Community . 

Section 9 

Colle ctions here a re f ew, and preservation is 
poor. However, the collections show some similarities 
to the Plicogypa- Atrypa Community. 

Section 10 

Ancillotoechia- Cyrtina Community. This medium 
diversity community (Fig. 18) is cha racterized by the 
pres ence of Ancillotoechia and Cyr tina i n every collec
tion (GSC locs. C-26913 to C-26921). Togethe r the 
two genera make up not l ess than 40 per cent of the 
tota l fauna. 

The community occurs in thin-bedded, silty, 
argillaceous lime-mudstone containing argillaceous 
seams (Pl. 38, fig . 4). Notable here are the varia
tions of Anci l l otoechia and Cyr t ina of the percentage 
of total fauna from collection to collection (Fig . 18). 
Notable other fauna! constituents are trilobites, 
gastropods, pelecypods, auloporid corals, colonia l 
corals, abundant fish in the upper collections, rare 
to common e chinoderm fragments, and orthocone 
cephalopods. 

The tremendous number of taxa preserved suggests 
that this c ommunity flourished in an environment con
ducive to life of all kinds, a normal shallow-marine 
subtidal environment. The community probably thrived 
in an environment of quieter water than did the G-A- S 
Community. 

This community is especially interesting from 
the standpoint of the l a rge number of fossil fish 
preserved, occurring in the same beds as the trilobites, 
brachiopods, and other normal marine fauna. The 
associated fish are described in a large, nearly com
pleted monograph by R. Thorsteinsson. 

As the communities previously discussed span a 
significant amount of time, it is necessary to separate 
them into two shorter intervals, corresponding to cono
dont faunas 1 and 2, and 3 and 4 of Klapper (in Klapper 
et al., 1971). This is necessary in order to erect 
models depicting their relative positions from shore 
without having large time differences between them. 
Figure 15 is an attempt to plot the environments of 
early Lochkovian communities relative to one another 
and to the shoreline. It should be noted that water 
depth and energy of environment may not be the only 
ecological controls of these brachiopod communities 
and further work may establish the importance of other 
ecological controls. 
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FIGURE 18. Continued. 
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SYSTEMATIC PALEONTOLOGY 

Phylum BRACHIOPODA 

Cl ass INARTICULATA 

Order LINGULIDA 

Superfamily LINGULACEA Menke, 1828 

Genus Lingula Bruguiere, 1797 

Type species. Lingula anatina Lamarck, 1801 

Lingula sp. 

Material and occurrence. Non- silicified specimens 
from GSC localities C- 26810, section 2, C-26829, 
section 4, C-26855, unnamed units, Prince of Wales 
Island; C-26995, C- 26986, unnamed carbonate units, 
Baillie Hamilton Island. Early Lochkovian. 

Discussion . Lingula was encountered in only five 
collec tions and was poorly preserved, not allowing 
specific assignment . In the five collections it 
represented less than 1 per cent of the total fauna 
which a ttests to its scarcity and poor preservation. 

Order ACROTRETIDA 

Suborder ACROTRETOIDEA 

Superfamily DISCINACEA Gray, 1840 

Subfamilay ORBICULOIDINAE Schuchert and LeVene, 1929 

Genus Orbiculoidea d'Orbigny, 1847 

Type species . Orbicula forbesi Davidson, 1848, p. 334. 

Orbiculoidea sp. 

Material and occurrence . Calcareous specimens from 
GSC localities C- 26913, C-26917, section 3, C- 26829, 
section 4, C-26833, section 5, C-26846, reef, unnamed 
uni t s, Prince of Wales Island; C- 26949, section 11, 
C-26986, C-26989, section 12, unnamed carbonate unit, 
Baillie Hamilton Island. Early Lochkovian. 

Discussion. Orbiculoidea sp. was found in few collec
tions and preservation was too poor to a llow specific 
assignment. In most collections it account ed for less 
than 1 per cent of the t otal fauna. 



Suborder CRANIIOIDEA 

Superfamily CRANIACEA Menke, 1828 

Family CRANIIDAE Menke, 1828 

Genus Crania Retzius, 1871 

Type species. Anomia craniolaris Linne, 1758 

Crania sp. 

Plate 1, figures 1, 2 

Material and occurrence . One silicified specimen 
(GSC 46941), GSC locality C-26911, unnamed units, 
section 10, Prince of Wales Island. Late? Lochkovian. 

Discussion . Only one silicif ied dorsal valve was 
encountered, but it is enough to document the occur
rence of the genus. The specimen is small, subcircular 
in outline with an excentric apex. Ornament consists 
of high, narrow costellae separated by wide, f l at 
interspaces. Strong growth lines are present at right 
angles to the costae, but do not interrupt them. The 
interior contains two pairs of slightly raised adductor 
scars, one pair being kidney shaped and set close 
together whereas the other is subcircul ar to suboval 
and farther apart than the first two. 

This specimen is similar to Crania rowleyi 
Gurley (Rodriguez and Gutschick, 1967, Pl. 41, 
figs. 6-9). However, the latter species has more 
numerous costae and narrower interspaces. 

Class ARTICULATA 

Order ORTHIDA 

Suborder ORTHOIDEA 

Superfamily ORTHACEA Woodward, 1852 

Family SKENIDIIDAE Kozlowski, 1929 

Genus Skenidioides Schuchert and Cooper, 1931 

Type species. Skenidioides billingsei Schuchert and 
Cooper, 1931. 

Skenidioides robertsensis Johnson, 
Boucot, and Murphy, 1973 

Plate 1, figures 23-41 

Skenidioides robertsensis Johnson, Boucot, and Murphy, 
1973, p. 15, Pl. 10, figs. 1-13. 

Material and occurrence. Silicified specimens from 
GSC localities C-26806, unnamed unit, Prince of Wales 
Island; C-33700, C- 33701, C-3370 2, Devon Island Forma
tion, Devon Island. Early Lochkovian. 

Diagnosis. Shells small, transverse, of spiriferoid 
form. 

Description . Shells strongly ventribiconvex in lateral 
profile. Ventral interarea broad, smooth, triangular, 
catacline to gently apsacline, crossed by faint growth 
lines parallel to hinge. Dorsal interarea broad, low, 
triangular, anacline. Delthyrium open, deltidial 
angle 20° to 30°. Maximum width at hinge. Cardinal 
angles obtuse. Ventral fold very weak forming a low, 
medial arch . Dorsal sulcus shallow. Anterior commis
sure possesses weak deflection representing fold and 
sulcus. Ornament consists of strongly rounded, radial 
costae separated by deep interspaces. Costae increase 
anteriorly by implantation and bifurcation. Growth 
lines variable, commonly best developed in anterior 
regions of both valves. 

Hinge teeth small, short, stubby, sub- oval in 
cross- section. Inner margin of delthyrium connected 
to U-shaped septalium which rests on a low ridge or 
buildup of shell material. Pallial trunks developed 
lateral to medial buildup . Anterior one third of shell 
interior contains crenulations reflecting costae. 

Sockets small, sub-oval, gently divergent, 
floored by shallow socket plates. Socket plate edges 
Join a U-shaped cruralium which rests above the floor 
of the valve . Cruralium bisected by thin, ridge-like 
median septum extending two thirds to three quarters 
shell length, increases greatly in height anterior to 
cruralium. Cardinal process small, oval shaped. 
Brachiophores extend anteroventrally and are blade-
like distally. Interior crenulated on thin shelled 
specimens . Small, sub- oval, variably developed adductor 
impressions developed laterally to cruralium. 

Skenidioides variabilis Lenz, 1977 

Plate 1, figures 3- 22 

Skenidioides variabilis Lenz, 1977, p. 54, Pl. 1, 
figs . 27-48. 

Material and occurrence . Silicified specimens from 
GSC localities C-26883, C-26886 , section 8, C-26914, 
C- 26915, C- 26917, C- 26921, section 10, unnamed units, 
Prince of Wales Island . Late Lochkovian. 

Diagnosis . Shells transverse, with auriculation of 
lateral margins. 

Description. Shells very small, of spiriferoid form, 
strongly ventribiconvex in lateral profile. Ventral 
umbo prominent. Ventral interarea high, broad, smooth, 
triangular, apsacline, crossed by faint growth lines. 
Dorsal interarea broad, low, triangular, anacline. 
Maximum width at hinge. Cardinal angles obtuse to 
acute, pointed. Delthyrium open, deltidial angle 20° 
to 30°. Ventral interarea increased by auriculation 
at lateral margins. Ventral fold low, forming medial 
arch . Dorsal sulcus shallow. Anterior commissure 
has weak deflection representing fold and sulcus. 
Ornament consists of subangular, high, radial costae 
separated by deep U-shaped interspaces. Costae increase 
by implantation and bifurcation anteriorly on both 
valves. Strong growth lines present in anterior two 
thirds of shell. 

Hinge teeth small, short, stubby, sub- oval in 
cross- section. Inner margin of delthyrium connected 
to broad U-shaped septalium resting on low median ridge 
or buildup of shell material. Pallial trunks developed 
lateral to median ridge . Peripheral crenulations 
reflect costae. 
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Sockets small, sub- oval, gently diver gent, 
floored by shallow socket plates . Socket pla t e edges 
join a triangular U-shaped cruralium bisec t ed throu gh
out its length by a thin blade-like median septum. 
Septum extends two thirds to three quarters shell 
length, increasing in height ma rkedly ante rior to 
cruralium. Cardinal proce s s small, oval shaped . 
Brachiophores extend anteroventrally and are blade
like distally. Small, sub- oval, variably deve loped 
adductor impressions deve loped lateral to cruralium. 
Costae reflec t ed on thin shell specimens. 

Compari sons . Skenidioides variabilis Lenz differs 
from S . r obertsensis in having a more prominent ventral 
umbo, greater convexity in saggital section of ventral 
valve; highe r, f ewer, more angular costae and posses sing 
auriculation of the ventral valve along its lateral 
margins. It dif f e rs from S. l ewisi (Kozlowski, 1929, 
p. 47, Pl. 1, figs. 20, 21) in being more transverse 
and having the ventra l margins expanded by auriculation. 
Skenidioides polonicwn Gurich (Bierna t, 1959, p. 16, 
Pl. 1, fi gs . 1-9) is l ess tr ansverse , coarsely costa te, 
has a strongly apsacline ventral interarea and a 
crura lium which i s de epe r and less triangular in out
line, and lacks auriculation of the ventra l valve . 

Subfamily ISORTHINAE Schuchert and Cooper, 1931 

Genus Isorthis Kozlowski, 1929 

Type species. Dalmane lla (Isorthis) s~ajnochai 
Ko zlowski, 1929, p. 29, Pl. 2, fi gs. 24-21. 

I sorthis bistria n. sp. 

Pla te 1, figures 42-49, Plate 2, figures 1-6 

Derivation of name . Bi , two; stria , groove (Latin). 

Material and occurrence . Holotype (GSC 46953), 
paratypes (GSC 46954, 46955, 46956, 46957, 46958, 
46959, 46969), plus additional material from GSC 
locality C-26957, trans itional unit. Baillie Hamilton 
Island. Late Silurian to early Lochkovian. 

Diagnosis . 
in outline 
lengths. 

She lls subc ircular to slightly transverse 
with peripheral crenulations of two dis tinct 

Description. Shells medium sized, ventribiconvex, 
ventral valve deep and subcarinate; dorsal moderately 
to strongly convex, with s teeply convex anterior 
margins, approaching geniculation. Maximum width at 
midlength. Ventral umbo prominent, beak gently 
incurved. Ventral interarea flat, high, broad, tri
angular, apsacline, beak gently incurved. Delthyrium 
open, deltidial angle 30° to 40°. Ca rdinal angles 
obtuse. Ventral fold weakly developed. Dorsal sulcus 
very shallow, broad, extending anteriorly from beak. 
Lateral and anterior margins smoothly curved . Orna
ment consists of narrow, high, rounded, radial costae 
near beak, curved on flanks with U-shaped interspace s 
of about equal width as costellae. Costae of nearly 
equal size increase anteriorly by bifurcation particu
larly in anterior one third of shell. Rare, strong 
growth lines developed nea r anterior margins. 

Hinge t eeth stubby, triangular in cross-section, 
supported by thick anteriorly diverging dental lamellae , 
welded to shell wall producing shallow umbonal 
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impress i ons . Deeply incised, elongate diductor field 
extends s lightly less than half shell length, bounded 
by lamellae and parallel, rounded, slightly raised 
bounding ridges . Diductor s separated medially by 
moder a tely broad, rounded ridge, variable in height, 
which genera lly flattens out before entering umbona l 
cavi ty. Becomes wider, flatter anteriorly, extending 
slightly beyond muscle- bounding ridges. Anterior to 
median ridge, a moderately deep depression shallows 
anteriorly. Very strong, widely separated peripheral 
cr enulations with weaker, shorter ones between them 
present on late ral margins. 

Socket deep, triangular, anteriorly divergent, 
f loored by fulcral pads. Anteriorly divergent brachio
phores diverge a t abou t 60°. Cardina l process oval. 
Large muscle field oval to suboval in outline and 
extends half valve length. Bounded by well-defined, 
narrow, rounded lateral ridges. Suboval, pointed 
posterior adductors separated from anteriors by very 
fa int transverse ridge at 90° to bounding ridges. 
Muscle fi e ld bisected by long, narrow medial ridge 
ext ending slightly anterior to muscle-bounding ridges. 
Very strong, widely separated pe ripheral crenulations 
with weaker, shorter ones between them present on 
latera l margins. 

Comparisons . Walmsley and Boucot (1975) recognize 
five subgenera of Isorthis . One of the criteria used 
to distinguish Isorthis from Protocortezorthis is the 
width of the medium ridge dividing the ventral diductor 
field. However, the specimens the writer possesses 
exhibit a wide range in the width of the ridge and, 
therefore, he finds the character unsuitable. Rather, 
the dorsal muscle field seems to be more useful 
because, in Isorthis , it is oval elongate and nearly 
continuous whereas, in Protocortezorthis , it is 
slightly rhomboidal to subrectangular . The dorsal 
mus c le field is bisected by a generally higher, 
narrower ridge in Isorthis than in Protocortezorthis. 
The classification set up by Walmsley and Boucot 
(1975) does not account for wide va riations seen in 
the shells discussed and will therefore not be followed 
in thi s paper. Isorthis bis tria n. sp. (this paper) 
differs from I . f estiva Philip, 1962 (Savage, 1971, 
p . 395, Pl . 69, figs. 33- 48) in being more circular in 
outline, more biconvex, and having a much less pronounced 
dorsal sulcus as well as l acking the distinctive pe ri
pheral radia l crenulations. Isorthis orbicularis 
figured by Walmsley ·(1965, p. 465, Pl. 63, fi gs. 1-5, 
Pl . 64, figs . 1-14, Pl . 65, figs. 30, 31) is similar 
in outline, but has a deepe r dorsal sulcus, a l ess 
convex dorsa l va lve , a subcircular muscle field and 
lacks the distinc tive r adia l c r enulations. 

Genus Tyer se l l a Philip 

Type species. Tyerse lla t ypi ca Philip, 1962, p. 197, 
Fi g. 10, Pl. 30, figs. 12-19. 

Tyerse lla sp. 

Plate 6, fi gures 13-24 

Mat erial and occurrence . Silicified s pecimens from 
GSC locality C- 26 939, unnamed carbonate unit; Ba illie 
Hamilton I sland. Early Lochkovian. 



Diagnosis . Strongly ventribiconvex Tyersella with 
well-defined ventral diductor scars divided by a well
developed median ridge. 

Description. Shells small to medium sized, suboval to 
slightly elongate in outline . Ventral interarea 
moderately high and broad, curved, triangule, apsa
cline. Ventral umbo slightly raised. Delthyrium 
open, delthyrial angle 30° to 40°. Beak slightly 
incurved. Dorsal interarea poorly developed, moder
ately low, broad, flat, triangular to band-like, ana
cline . Cardinal angles broadly rounded, obtuse. 
Dorsal valve bears a very faint, shall ow sulcus begin
ning near beak and widening anteriorly. Commissure 
exhibits a weak deflection resulting from shallow 
sulcus. Ornament consists of numerous, very fine, 
rounded costellae which increase anteriorly by bifur
cation and implantation. Larger specimens exhibit 
parvicostellation accentuated in midregions anteriorly. 
Costellae on posterolateral flanks strongly curved due 
to short interarea. Some specimens exhibit few, poorly 
developed, concentric growth lines. 

Hinge teeth short, blunt, triangular in cross
section, supported by thick, divergent dental lamellae 
fused to shell wall. Crural fossettes present on 
anteromedial surfaces . Dental lamellae continuous with 
long, straight muscle-bounding ridges. Ridges vary 
from straight, subparallel to gently curved producing 
a bilobate outline . Muscle field bisected by well
developed, flat-topped to rounded ridge which increases 
in height anteriorly, then flattens out. Ridge may or 
may not extend beyond muscle-bounding ridges. Apex is 
filled with small plug of shell material forming 
pedicle callist. Adductor scars visible on most 
specimens, situated medially inside diductor scars 
and are lyre shaped, bisected by median ridge much 
reduced in height from ant erior regions. Diductor 
scars elongate, suboval, bilobed in some specimens and 
bisected by higher portion of median ridge. Muscle 
scars extend half l ength of shell. Peripheral radial 
septa present on lateral margins. 

Sockets fair l y deep, cylindrical, widely diver
gent, not floored by socket plates, but impressed in 
shell material, bounded medially by brachiophore bases. 
Bases continuous with thick, well-developed, widely 
divergent brachiophores. Posterior ends of brachio
phores close together, leaving small, cramped noto
thyrial cavity. Cardinal process small, blade-like, 
resting on buildup of shell material. Adductor scars 
subquadrate in outline. Posterior set small, triangu
l a r due to brachiophore bases, anterior set suboval, 
separated from posterior set by moderately to well
developed ridge at about 90° to muscle-bounding ridge. 
Entire adductor field bisected by well-developed sub
rounded median ridge extending slightly beyond anterior 
edge of muscle field. In posterior regions it joins 
with buildup of shell material upon which rests the 
cardinal process. Peripheral radial septa present on 
lateral margins. 

Comparisons . This species differs from T. jubar 
(Johnson et al., 1973, p. 19, Pl. 15, figs. 1-23, 
Pl . 16, figs. 1-15) in being more elongate in outline, 
in having a larger, more developed ventral muscle 
field and a less convex dorsal valve. This species 
differs from T. typica (Philip, 1962, p. 197, Pl. 30, 
figs. 12-19) in being smaller, more transverse and 
possessing a less deeply impressed dorsal muscle field . 
This species is probably new and, although it is 

tempting to propose a new name, it seems appropriate 
to await further, more abundant collections which will 
illustrate intraspecific variation. 

Suborder DALMANELLOIDEA 

Superfamily DALMANELLACEA Schuchert, 1913 

Family DALMANELLIDAE Schuchert, 1913 

Subfamily CORTEZORTHINAE Johnson and Talent, 1967b 

Genus Protocortezorthis Johnson and Talent, 1967b 

Type species. Orthis fornicatimcurvata Fuchs, 1919, 
p. 58, Pl. 5, figs. 1-6. 

Protocortezorthis quadriforma n. sp. 

Plate 2, figures 7-36 

Derivation of name: Quattuor, four; forma, shape 
(Latin). 

Material and occurrence . Holotype (GSC 46977), para
types (GSC 46978, 46979, 46980, 46981), GSC l ocality 
C-26913, plus additional silicified material from GSC 
localities C-26912, C-26913, C- 26914, C-26915, C-26917, 
C-26918, C-26919, C-26920, C-26921, unnamed units, 
section 10, Prince of Wales Island, Early-late? 
Lochkovian. 

Diagnosis . Subquadrate, ventribiconvex Protocortezor
this with broadly oval to subquadrate dorsal muscle 
field bisected by broad ridge. 

Description . Shells medium to large sized. Ventral 
valve strongly convex. Dorsal valve weakly to moder
ately convex. Ventral umbo prominent. Ventral and 
dorsal beaks slightly incurved. Ventral interarea 
flat, high, moderately broad, triangular, apsacline. 
Dorsal interarea flat, low, broad, triangular, ana
cline. Delthyrium open, delthyrial angle 30° to 40°. 
Cardinal angles obtuse. Ventral fold weak. Dorsal 
sulcus broad, shallow, extending from beak throughout 
shell length. Anterior commissure weakly deflected. 
Ornament consists of radial costellae near beak, curved 
on lateral margin, increasing posteriorly by bifurca
tion. Rare, strong, anterior growth lines present. 
Costellae appear bundled, secondaries separated by 
stronger primaries, becoming faint in pos terolateral 
margins. 

Hinge teeth stout, subtriangular in cross-section, 
with crural fossettes on anteromedial surfaces; supported 
by thick, short, diverging dental lamellae extending 
one quarter to one fifth shell length, fused to shell 
wall producing shallow umbonal cavities. Muscle field 
extends nearly half shell length. Deeply incised, 
elongate diductor muscle scars bounded by dental 
lamellae and low, narrow, parallel, laterally directed 
muscle-bounding ridges. Diductors separated medially 
by adductor ridge of varying height and width. Ridge 
enters umbonal cavity and flattens out. It flattens 
anteriorly and may bifurcate. Anterior of ridge a 
deep depression, shallows anteriorly. Peripheral 
crenulations of equal length present on lateral margins 
of shell. Radial striae reflecting costae present 
throughout valve. 
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Sockets triangular, anteriorly divergent, deep, 
floored by fulcral plates or pads. Anteriorly directed 
brachiophores diverge at about 60°. Fibrous cardinal 
process oval shaped. Large muscle field suboval to 
subquadrate in outline extending approximately half 
shell length. Bounded by moderately to well-defined 
lateral ridges. Suboval, pointed posterior adductors 
separated from anteriors by faint ridges at 90° to 
lateral bounding ridges. Muscle field bisected by 
broad, rounded medial ridge, variable in height, 
extending slightly anterior of muscle field. Peri
pheral crenulations of equal length present on lateral 
margins of shell. 

Comparison. The median ridge diviging the ventral 
muscle field is of variable height and thickness. It 
ranges from relatively narrow (low or high) to very 
wide (low to moderate). The ridge dividing the dorsal 
muscle field is always broad and rounded, varying from 
low to moderate height. This species is similar to 
I. (Pro t ocortezorthis) s l itensis (Walmsley and Boucot, 
1975, p. 65, Pl. 3, figs. 9-11) but is more quadrate 
in outline and has a much broader ventral median ridge 
dividing the muscles which does not extend far into 
the umbonal cavity. It is also similar to I. (Proto
cortezorthi s) festiva Philip, 1962 (Walmsley and Boucot, 
1975, p. 69) but the latter is subcircular in outline 
and possesses a shallower sulcus. 

Protocor tezorthi s carinatus n. sp. 

Plate 3, figures 1-32 

Protocortezorthis aff. P. f ornicatimcurvata Lenz, 
1973, p. 1404, Pl. 1, figs. 7-9. 

Protocortezorthis cf. P. fornicatimcurvata Johnson, 
1975a, p. 18, Pl. II, figs. 5-9, 12-15. 

Protocortezorthi s aff. P. fornicatumcurvata (Fuchs) 
Lenz, 1977, p. 55, Pl. 2, figs. 1-20, 27, 28. 

Derivation of name . Carina, keel (Latin). 

Material and occurrence . Holotype (GSC 46990), para
types (GSC 46982, 46983, 46984, 46985, 46986, 47987, 
46988, 46989, 46991, 46992, 46993) from GSC locality 
C-26883, plus additional material from GSC localities 
C-26873, C-26874, C-26881, C-26888, C-26890, C-26892, 
C-26905, C-26906, C-26907, C-26908, unnamed units, 
sections 8 and 9, Prince of Wales Island; C-11467, 
unnamed unit, Cornwallis Island; C-33666, unnamed unit, 
Devon Island. Late Lochkovian, Quadrithyris Zone. 

Diagnosi s. Shells small, subquadrate in outline with 
subcarinate to carinate ventral valve and moderate to 
deep dorsal sulcus. 

Description. Shells ventribiconvex in lateral profile. 
Dorsal valve gently to moderately convex, but never 
more than half height of ventral valve. Maximum width 
at midlength, hinge straight, wide. Ventral umbo 
prominent, both beaks gently incurved. Ventral inter
area flat, low, moderately broad, triangular, apsa
cline. Dorsal interarea flat, very low, moderately 
broad, triangular, anacline. Delthyrium open, del
tidial angle 30° to 40°. Cardinal angles obtuse. 
Ventral fold strong, subcarinate to anterior margin. 
Dorsal sulcus moderately to strongly developed, begin
ning directly anterior to umbo, flaring anteriorly. 
Lateral and anterior margins smoothly curved. Anterior 
commissure moderately to sharply deflected in the form 
of a U. Ornament consists of angular, radial costellae 
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near beak, curved on lateral margins increasing anter
iorly by bifurcation. Costellae broad, triangular in 
cross-section, separated from each other by broad 
V-shaped interspaces of equal width as costellae. 
Costellae of two sizes, larger primaries separated by 
smaller, less angular secondaries formed by bifurcation. 

Hinge teeth short, stubby, triangular in cross
section supported by short, thick dental lamellae fused 
to shell wall producing faint umbonal depressions. 
Faint crural fossettes on anteromedial surfaces. 
Deeply incised, elongate, diductor muscle scars extend 
about half shell length, bounded by dental lamellae 
and parallel, narrow, rounded, moderately high, bound
ing ridges. Diductors separated by moderately narrow, 
rounded median ridge which tapers anteriorly and dis
appears slightly anterior to muscle field. Faint 
suboval adductor impressions bisected by median ridge 
between posterior portion of diductor field. Radial 
striations reflecting costellae present throughout 
anterior of valve. Very short, peripheral crenula
tions of equal length visible on anterior margin. 

Sockets deep, triangular, anteriorly divergent, 
floored by fulcral pads, brachiophores diverge anter
iorly at about 60°; lamellose, variably sized cardinal 
process suboval to bulbous. In some specimens it 
fills notothyrial cavity, in others it does not. Large 
suboval muscle field extends half shell length, bounded 
by moderately to well-defined ridges. Suboval, pointed 
posterior adductors separated from suboval anteriors by 
faint, transverse ridge at 90° to bounding ridges. 
Muscle field bisected by broad, low, rounded, median 
septum extending slightly anterior to muscle field, in 
some specimens, swelling posteriorly to form crude 
notothyrial platform. Peripheral crenulations present 
on lateral margins of shell. Radial striations present 
throughout, reflecting costellae. 

Comparisons. This species differs from P. f ornicatim
curvata (Johnson and Talent, 1967b, p. 157, Pl. 21, 
figs. 14-22) in that it possesses straighter, less 
curved dental lamellae, has a wider, shorter median 
ridge dividing the ventral muscle field and has a 
more carinate ventral valve. It is similar to P. 
orbicul aris (J. de C. Sowerby, 1839), in Walmsley 
(1965, p. 46, Pl. 63, figs. 1-15, Pl. 64, figs. 1-14, 
Pl. 65, figs. 30, 31) but is more transverse in out
line and has a more oval dorsal muscle field as well 
as a more carinate ventral valve. It differs from 
P. quadriforma n. sp. (this paper) in having a more 
carinate ventral valve, deeper dorsal sulcus, and 
broader, more angular costellae. 

Genus Cortezorthis Johnson and Talent, 1967 

Type species. Cortezorthis maclareni Johnson and 
Talent, 1967b, p. 146, Pl. 19, figs. 1-20. 

Cortezorthis sp. 

Plate 3, figures 33, 34, 38, 39 

Material and occurrence . One calcareous specimen from 
GSC locality C-26903, unnamed unit, section 9, Prince 
of Wales Island. Late Lochkovian, Quadrithyris Zone. 

Discussi on. Only one articulated specimen was found 
and the posterior portion of the dorsal valve is 
damaged, making specific assignment impossible. How
ever, preservation is sufficient to show the diagnostic 



features of Cortezorthis . The specimen is medium sized, 
slightly transverse to subpentagonal in outline and 
ventribiconvex in lateral profile. The ventral valve 
is subcarinate and the dorsal valve moderately convex. 
The ventral muscle field is bisected by a long, narrow 
median ridge. The dorsal muscle field is subquadrate 
in outline and bisected by a long, narrow, triangular 
median septum which increases in height anteriorly and 
extends to the anterior commissure. The ventral fold 
and dorsal sulcus are poorly developed, and represented 
by a low, broad deflection in the anterior commissure. 
Peripheral radial septa are present in both valves and 
are most prominent in anteromedial areas. 

This species can readily be distinguished from 
other, younger species from the Canadian Arctic 
(Johnson and Talent, 1967b). Cortezorthis maclareni 
has a much deeper dorsal sulcus and more carinate 
ventral fold. Cortezorthis bathurstensis lacks peri
pheral radial septa. It is very similar to if not 
actually C. norfordi Lenz, 1977 (p. 56, Pl. 2, 
figs. 21-26, 29-38) from the Road River Formation, 
N.W.T. Perry (1974) reports the same species from the 
Delorme Formation, Mount Sekwi area, N.W.T. The range 
of this species is upper Lochkovian to lower Pragian, 
which agrees well with C. sp. (this paper). Corte
zorthis sp. seems to be a morphological intermediate 
between C. windmillensis Johnson and Talent and C. 
maclareni. 

Family RHIPIDOMELLIDAE Schuchert, 1913 

Subfamily RHIPIDOMELLINAE Schuchert, 1913 

Genus Dalejina Havlicek, 1953 

Type species. Dalejina hanusi Havlicek, 1953, p. 5, 
Pl. 1, figs. 10, 12-14. 

Dalejina devonensis n. sp. 

Plate 3, figures 35-37, 40-50 

Derivation of name. After Devon Island, the type 
locality. 

Material and occurrence. Holotype (GSC 46996), para
types (GSC 46995, 46997, 46998), GSC locality C-33702, 
plus additional material from GSC localities C-33695, 
C-33700, C-33701, Devon Island Formation, Devon Island. 
Early Lochkovian. 

Diagnosis. Shells, subcircular to slightly transverse 
in outline, faint ventral diductor bisecting ridge, 
well-developed dorsal muscle field. 

Description. Shells ventribiconvex in lateral profile. 
Ventral interarea curved, low, narrow, triangular, 
apsacline. Delthyrium open, deltidial angle approxi
mately 60°, beak slightly incurved. Dorsal interarea 
narrow, low, orthocline. Hinge line short. Ventral 
valve slightly carinate posteriorly, dorsal valve con
vex and indented slightly at midline. Cardinal angles 
rounded, obtuse. Ventral valve flattens anteriorly, 
dorsal valve evenly rounded, producing a smooth curve 
in lateral profile. Maximum width at midlength. 
Anterior commissure rectimarginate. Subrounded, 
radial costellae increase in number by bifurcation 
and implantation anteriorly. Costellae on postero
lateral flanks arcuate and concave posteriorly. Ventral 
valve has pair of costellae at midline and dorsal valve 

has only one. Few, variably developed growth lines 
present in anterior regions. 

Hinge teeth short, triangular in cross-section, 
supported by short, plate-like dental lamellae fused 
to shell wall. Crural fossettes present on anteromedial 
surfaces. Diduc tor impressions bilobed, indistinct, 
not bounded by bounding ridges, separated by very f a int, 
short ridge. Adductors not impressed. Long peripheral, 
radial crenulations on lateral margins, best developed 
anteriorly, consisting of flat-topped ridges bearing 
faint radial grooves separated by narrow grooves. 

Sockets moderately deep, divergent, supported by 
fulcral pads, not plates. Brachiophores short, thick, 
divergent. Bases curved, forming inner socket ridges. 
Cardinal process suboval to rhomboidal, with a short 
shaft, stubby, set in narrow notothyrial cavity. 
Adductor scars faint, quadripartite, bisected by 
rounded median ridge highest near posterior adductors 
forming crude notothyrial platform and flattening 
anteriorly in region of anterior adductors. In larger 
specimens, ridge has expanded to make shaft obsolete. 
Posterior adductors narrow, pinched due to brachiophore 
bases, anterior adductors faint and fade into dorsal 
interior. Long, peripheral radial septa present on 
lateral margins. 

Comparisons . This species differs from D. subfrequens 
(Johnson et al., 1973, p. 21, Pl. 13, figs. 1-24) in 
the absence of the long, well-defined median ridge 
bisecting the ventral diductors. It differs from 
D. sp. 2 (Lenz, 1977, p. 58, Pl. 3, figs. 31, 32, 34, 
38-40, Pl. 5, figs. 1-9, 11, 12) in lacking the persis
tent, long, narrow ventral myophragm and the well
developed brachial sulcus. It differs from D. sp. 1 
(Lenz, 1977, p. 59, Pl. 3, figs. 30, 33, 35, 37, 41, 
Pl. 4, figs. 1-10, 14) in possessing a ventral myo
phragm as well as well-developed dorsal muscle scars. 
It differs from D. frequens (Kozlowski, 1929, p. 83, 
Pl. 3, figs. 4-22) in being more circular in outline 
and possessing a more inflated ventral valve as well 
as a shorter hinge. It is somewhat similar to D. sp. A 
of Johnson (1970, 1973). 

Superfamily ENTELETACEA Waagen, 1884 

Family SCHIZOPHORIIDAE Schuchert and LeVene, 1929 

Subfamily SCHIZOPHORIINAE Schuchert and LeVene , 1929 

Genus Schizophoria King 

Type species. Conchyliothus (Anomites) resupinatus 
Martin, 1809, Pl. 49, figs. 13, 14. 

Remarks . The various species of Schizophoria are a 
very difficult group to work with due to their plasti
city of form. Variations within collections are 
extreme and only large collections are useful in 
delineating the range of variation within a fossil 
population. Previous workers (e.g. Kozlowski, 1929; 
and many others) have illustrated very few specimens 
when dealing with a particular species , a fact which 
hinders knowledge as to the variation of morphological 
characters present. An attempt has been made to dis
tinguish different species from the available collec
tions utilizing such parameters as shell shape, size, 
and presence or absence of a fold and sulcus. These 
determinations may prove to be invalid with further 
work as the various forms are probably controlled by 
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environmental parameters which may vary f r om pl ace t o 
place. Thin-shelled forms are found in low-energy 
environments and thicker shell ed ones in higher energy 
ones. These varia t ions may produce forms which are 
util izable for correlation in a ve r y restricted area. 
Perry (1974) has discussed this problem in dealing 
with Schizophoria spp . from the Delorme Format ion, 
N.W.T., in which he find s plasticity among the various 
species he r ecognizes . 

Schizophoria fossula fossula n . sp ., n. s ubsp . 

Plate 4, figures 29-39, Pl a t e 5, figures 1-17, 
Plate 6 , figures 8-12 

Derivation of name . Fossula, small trench (Latin). 

Material and occurrence . Holotype (GSC 47020, para
t ypes (GSC 47021 , 47022, 47023, 47024), GSC l ocality 
C-26942, plus additional material from GSC localities 
C- 26939 , C-26940, C-26942, C-26943, C-26945, C-26948, 
C-26949, C-26950, C-26951, C-26952, section 11; 
unnamed carbona t e unit, C-26973, C-26974, C-26979, 
C-2698 2 , C-26984, C-26985, C-26986, C-26987, C-26988, 
C-26989, C-26990 , C- 26991, sec tion 12 ; unnamed carbon
ate unit, Ba illie Hami lton I sland. Early Lo chkovian. 

Diagnosis . Shells, s ubpentagonal in outline, posses-
sing a fold and sulcus in large s pecimens, with ver y 
strongly inflated ventral umbo, very high ventral 
interarea and nar r ow delthyrium. 

Description . Shells medium sized, ventribiconvex in 
l a teral profile in imma ture forms, dorsibiconvex in 
adults. Ventral beak pointed, incurved. Dorsal umbo 
prominent, not as inflated as ventral. Ventral palin
trope short, curved in form of an inverted V. Ventral 
interarea curved, very high , triangular, short, apsa
cline. Dorsal palintrope moderately high, broad, 
rounded, Dorsal interarea well developed , curved, 
high, moderately broad, triangular, anacline. Cardi nal 
angles strongly rounded, obtuse. High, narrow, trian
gular delthyrium open; deltidial angle a pproximat e l y 
20° to 25°. Hinge line straight, slightly mor e than 
half shell width. Maximum width slightly anterior 
of midlength. Ventra l fold best developed on ma ture 
specimens, shallow, broad, beginning in anterior one 
third of valve. In some specimens developed into a 
tongue. Dorsa l fold generally poorly developed in 
anterior third of shell, occas i onally well deve loped. 
Commissure smooth on flanks, def l ec ted dorsal l y in 
fairly broad, rectangular shape. Ornament consists of 
very fine, rounded, radial hollow costellae separated 
by narrow interspaces, increasing anteriorly by bifur
cation and imp lanta tion. Costellae mor e noticeable 
in regions of fold and s ulcus . Interior of val ve 
exhibits s tria tions reflecting cos t e llae . Variably 
developed concentric growth lines vis ible on anterior 
regions . 

Hinge tee th short, s tubby, triangular in cross
section, supported by very widely dive r ging plate-like 
dental lamellae . Crural fossettes present on antero
medial surfaces . Moderately t o well-de fined muscle
bounding ridges continue from lamellae and r ecurve to 
midline anteriorly. Diductor impressions well defined, 
suboval, e longate, wide, divided medially by an 
extremely variable ridge. Ridge varies from faint t o 
well developed, thin to moderately broad, generally 
ends at anterior of mus cle field, may or may not 
increase in height anteriorly, then t aper off. Inne r 
surface exhibits fine s triations reflecting costellae. 
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Sockets shallow , slight l y divergent, posteriorly 
covered by interarea on large specimens, floored by 
thin, curved ful cral pla t es joining brachiophore 
s uppor t s . Brachiophores s tubby , prism-like , extending 
an t eroventrally, supported by high, thin, plate-like, 
widely diverging brachiophor e s upporting plates con
tinui ng anteriorly to form thin , rather high, muscle
bounding ridges . Cardina l process triloba t e , an t erior 
lobe directed ventrally, main lobe rhomboidal in out
line, flanked by t wo lateral strut-like lobes. Cardinal 
pr ocess rests on thin shaft wh i ch may or may not merge 
with very faint to almos t imperceptible rounded ridge 
bisecting adductors. Ridge does not ext end beyond 
muscle-bounding ridges . Mus cle field undifferentiated, 
i n large, well-preserved specimens, adduc t ors r ecurve 
forming bilobate field. Inner s urface exhibits faint 
s tria tions reflecting cos t ellae . 

Comparison . This s ubspecies differs f rom S . fossula 
transversiforma n. sp ., n. s ubs p . (this paper) in 
being much less transverse in outline, more pent agona l , 
in having a more inflated ventra l umbo , a higher, 
narrower delthyrium and a wider , more oval ventral 
muscle field. It differs f r om S . protonevadaensis 
n. sp. (this paper) in being smaller , far less trans 
ve rse, l ess biconvex, and having a much more inflated 
ventral umb o and narrow delthyrium. It is similar t o 
S. cf. S . paraprima Johnson, Boucot and Murphy (Lenz, 
1977, p. 62 , Pl. 4, figs. 11, 12, 15-37, 40, 42-44) in 
having a st r onger fold and sulcus as well as longer 
and better deve l oped ventra l muscle scars. 

Schizophoria fossula transversiforma n. sp ., n. subsp. 

Plate 4, figures 1-28 

Derivation of name . Fossula, small trench ; transversus, 
transverse; forma, form (La tin). 

Material and occurrence . Holotype (GSC 47002), para
t ypes (GSC 47001, 47003, 47004, 47005 , 47006 , 4700 7, 4700 8, 
47009, 47010, 47011, 47012), GSC locali t y C-26831, 
plus additiona l material from GSC localities C-26811, 
C-26812, C-26813, C-26814, C-26817, section 3; C-26823, 
C-26825, C-26829, C-26830, C-26831, C-26832, sec t ion 4; 
C-26837, sec tion 5; C-26841, reef; C-26858, C-26859, 
C-26860, C-26861, C- 26863 , C-26865, C-26866, C-26869, 
sec tion 6; C- 26848, C-26849, C-26850, C-26851, C-26852, 
sec tion 7; unnamed units, Prince of Wales Island. 
Early Lochkov i an. 

Diagnosis . Schizophoria , with slightly transverse 
outli ne, low , wide, open delthyrium. Ventra l sulcus 
and dor sal fold present. 

Description . Shells medium s ized, ventribiconvex in 
immature forms, dorsibiconvex in adults. Ventral umbo 
moderately prominent, beak pointed, incurved. Dorsa l 
umbo modera t e l y prominent, beak pointed, slightly 
incurved . Ventral palintrope broad, curved in form of 
inverted V. Ventral interarea curved, moderately high, 
triangular , mod erate l y broad, apsac line . Dorsal 
palintrope l ow, broad, rounded. Dorsal interarea well 
developed , curved, low, broad, triangular, anacl ine . 
Cardinal angles obtuse , rounded. De lthyrium open, 
deltidial angl e approxima t ely 40°. Hinge fairly wide, 
straight. Maximum width anterior t o midlength . Ventral 
sulcus best developed on ma ture specimens. Shallow, 
broad, beginning in anterior third of shell. Dorsal 
fold weakly developed, broad, low, best seen in anterior 
regions. Commissure smoo th on flanks, deflected dorsally 
in broad, r ec t angular form. Ornament consists of very 



fine, rounded, hollow, r adia l costellae separated by 
fairly deep rounded inte r s paces , increasing anteriorly 
by bifurcation and implanta tion. Costellae more 
noticeable on large specimens in r egions of fold and 
sulcus. Inner surface of both valves exhibits radial 
striations r eflec ting costellae. Variably developed, 
concentric gr owth lines v i s ible in anterior regions. 

Hinge tee th short, stubby , triangular i n cross
sec tion, s upport ed by l ong , widely divergent to sub
parallel plate-like dental lamellae . Crural fossettes 
on anteromedial surfaces . Moderately t o well-def i ned 
muscle-bounding ridges continue ante riorly from 
lamellae and may or may not recurve to midline anter
iorly. Diductor impres sions wel l defined , e l onga t e , 
s uboval, divided medially by an extreme l y var iable 
ridge serving as adduct or track. Ridge varies from 
very faint to well developed, thin to broad, may or 
may not extend ante rior of muscle f ield, may or may 
not increase in he ight anteriorly, then t aper off 
abruptly, may or may not bifurca t e anter iorl y . Inner 
surface exhibits fine striations reflecting costellae. 

Sockets shallow, divergent, posteriorly covered 
by interarea on large specimens, floored by thin, 
curved f ulcral plates joining brachiophore supports. 
Brachiophores stubby and prism-like , extend antero
ventrally. Brachiophore supporting plates continue 
anteriorly to form thin, high, muscle-bounding ridges . 
Cardinal process triloba te on we ll-preserve d specimens. 
Anterior lobe directed ventrally. Main lobe rhomboida l 
in outline, flanked by two lateral strut-like lobes. 
Cardina l process rests on thin shaft which may or may 
not merge with faint, rounded ridge or myophragm 
bisecting adductors. Myophragm imperceptible to 
moderately well developed, not extending beyond mus c le
bounding ridges. Muscle field undifferentia ted, in 
large, well-preserved specimens, adduc t ors recurve 
forming bilobate anterior field. Inner s urface exhibits 
faint striations reflecting costellae . 

Comparison . Due to the plas ticity of form exhibited 
by this s pecies, it is necessary to have large collec
tions representing nearly all growth stages before any 
meaningful concepts can be formula ted. Mature speci
mens of this species possess a distinct fold and 
sulcus whereas immature forms do not; therefore, it 
is very difficult if not impossible to assign a speci
fic name to a collection containing only immature 
forms. The deep er, quieter water forms tend to be 
smaller with large individuals rare whereas shallower 
wat er assemblages contain a full range of sizes all ow
ing a rea listic look at intraspecif ic variation. 

This species differs from S. fragiZis (Kozlowski, 
1929, p. 79, Pl. 3, figs. 1, 2) in that the ventral 
muscle-dividing ridge is more variable and the outline 
of the shells is much l ess transverse. However, 
Kozlowski illustrated only two s pecimens which allows 
no information as the variability inherent in S . 
fragiZis. This species differs from S. paraprima 
(Johnson, Boucot, and Murphy, 1973, p. 24, Pl. 10, 
figs. 19-34, Pl. 11, figs. 1-11) in being more trans 
verse and in having a much broa der ventral muscle
bisecting ridge as well as a distinct fold and sulcus. 
It differs from S. parafragiZis Johnson (1970, p. 86, 
Pl. 8, figs. 1-12) in having more widely divergent 
brachiophore supporting plates and an undi fferentiated 
dorsal muscle field. It differs from S. fossuZa fossuZ a 
n. sp., n. subsp. (this paper) in being more transverse, 
in having a less inflated ventral umbo, a lower ventral 
interarea and a wider delthyrium. It differs from 

S. protonevadaensis n. sp. (this paper) in being far 
l ess transverse , smaller, and les s convex. It is 
similar t o S. cf . S. paraprima Johnson , Bouco t and 
Murphy (Lenz, 1977, p. 62, Pl. 4, figs. 11, 12 , 15-37, 
40, 42-44) but has a stronger fold and sulcus as well 
as longer and more deeply impressed ventra l muscle 
scars. 

Schizophoria protonevadaensis n . sp. 

Pla t e 5 , figures 5-18, Plate 6, figures 1-7 

Derivation of name . Proteros, earlier (Greek). 

MateriaZ and occu~rence . Holotype (GSC 47038) , para
t ypes (GSC 47039, 47040), GSC locality C-26881, plus 
additional materia l from GSC localities C-26913, 
C- 26914, C- 26 915, C-26919, section 10; C- 26873, 
C- 26881, section 8; unnamed units, Prince of Wales 
Is land. Early? t o l a te Lochkovian. 

Diagnosis . Shells transverse to subquadrate in out
line, s trongly dorsibiconvex in lateral profile , ventral 
valve moder a tely convex. 

Description . Shells medium s ized. Ventribiconvex· in 
immature spec imens . Cardinal angles strongly rounded, 
obtuse. Maximum width at midlength, hinge straight, 
three quarters of shell width. Ventral umbo prominent, 
beak pointed, slightly incurved. Dorsal umb o slightly 
flattened, beak pointed, s lightly incurved. Ventral 
palintrope moderately broad, curved, fairly low . 
Ventral interarea curved, moderately broad, low, tri
angular, apsacline. Dorsal interarea broad, slightly 
curved, low, triangular, anacline. Fold and sulcus 
poorly deve loped, generally low and broad, best seen as 
shallow deflection in commiss ure. Ornament consists 
of rounded, radial, hollow cos tellae increasing anter
iorly by bifurcation and implantation. Rare , well
developed concentric growth lines present on anterior 
margins . 

Hinge teeth small, stubby, triangular in cross
section, supported by well-developed blade- like dental 
l amellae . Shallow crura l fossettes on anteromedial 
surfaces. Modera tely to well-developed subparallel 
muscle-bounding ridges continue from lamellae and may 
or may not recurve slightly to midline. Diductors 
moderately well defined, elongate, biloba te. Field 
separated by rounded ridge of variable height, may or 
may not extend beyond muscle field, may or may not 
increase in height anteriorly, then taper off, may or 
may not bifurcate anteriorly. Internal surface exhibits 
fine striations reflecting costellae. 

Socke ts moderately deep, divergent, covered pos
t e riorly in large specimens by interarea, floored by 
thin, curved fulcral plates. Brachiophores thin, 
prism-like, directed ant er oventrally . Thin, divergent, 
blade-like brachiophore supporting pla tes continue 
anteriorly becoming muscle-bounding ridges. Cardinal 
process trilobate, main lobe rhomboida l, projects 
ventrally, flanked by two strut-like lobes . Cardina l 
process res ts on thin shaft which may or may not 
continue to form low ridges bisecting adductor field. 
Process nearly fills posterior portion of notothyrial 
cavity. Muscle field undifferentia ted, bisected by an 
almos t imperceptible to moderately well developed 
rounded ridge or myophragm generally extending beyond 
muscle-bounding ridges . On well-preserved specimens, 
anterior adductors well defined and lobate. Interior of 
shell exhibits fine striations reflecting costellae. 
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Conrparison. This species differs from S. fragi lis 
Kozlowski (1929) in being more transverse in outline 
and having a dorsal ridge separating the muscle field. 
It differs from S. parafragi lis Johnson (1970) in 
having an undifferentiated dorsal muscle field as well 
as being larger. It bears some resemblance to Schizo
phoria sp. (Lenz, 1973, p. 1406, Pl. 1, figs. 1-4). 
It differs from S. f ossula n. sp. (this paper) in being 
far more transverse, larger, having a less well devel
oped fold and sulcus and much reduced interareas. It 
differs from S. nevadaensi s Merriam (Johnson, 1970, 
p. 88, Pl. 9, figs. 1-18) in possessing a more inflated 
ventral valve and ventral umbo as well as less widely 
dive rgent brachiophore supporting plates. 

Subfamily DRABOVINAE Havli~ek, 1950 

Genus Salopina Boucot, 1960 

Type species. Orthis l unata Sowerby, 1839, p. 611, 
Pl. 5, fig. 15. 

Salopina submurifer Johnson, Boucot, and Murphy, 1973 

Plate 6, figures 25-49 

Salopi na? sp. Boucot in Boucot et al., 1960, p. 3, 
Pl. 1, figs. 1-5. 

Sal opina cf. S. crassiformis Johnson and Talent, 1967a, 
p. 44, Pl. 9, figs. 15-27. 

Sal opi na submurifer Johnson, Boucot,and Murphy, 1973, 
p. 26, Pl. 11, figs. 15-23, Pl. 12, figs. 1-19. 

Sal opi na submurifer Johnson, 1973, p. 1019, Pl. 1, 
figs. 5-11. 

Sal opina submurifer Johnson, Boucot, and Murphy, Lenz, 
1977, p. 64, Pl. 5, figs. 35, 40, Pl. 6, 
figs. 1-26, 28-31. 

Material and occurrence . Silicified specimens from 
GSC localities C-26806, unnamed unit, C-26911, C-26915, 
unnamed unit, sec tion 10, Prince of Wales Island; 
C-26939, unnamed carbonate unit, Baillie Hamilton 
Island; C-33700, C-33701, C-33702, C-33704, Devon 
Island Formation, Devon Island. Early Lochkovian. 

Diagnosis. Salopina with elongate, suboval, dorsal 
adductor impressions bounded by subparallel ridges and 
bisected by l ong, subrounded median ridge. 

Description. Shells very small, subquadrate to 
slightly transverse in outline, strongly ventribiconvex 
in lateral profile. Ventral palintrope long, curved; 
beak short, pointed. Ventral interarea curved, moder
ately low, fairly broad, triangular, apsacline. Dorsal 
interarea flat, low, triangular, anacline; dorsal beak 
slightly incurved. Delthyrium open, delthyrial angle 
30° to 40°. Cardinal angles rounded, obtuse. Maximum 
width at midlength or slightly posterior to it. 
Ventral valve strongly arched in transverse profile, 
subcarinate. Dorsal valve weakly to moderately convex. 
Ventral fold low, broad; dorsal sulcus shallow, widen
ing anteriorly. Commissure smooth on flanks with 
broad, moderately developed deflections in anterior 
regions. Ornament consists of numerous well-defined, 
subrounded costellae increasing anteriorly by bifur
cation and implantation. Rare, variably developed, 
concentric gr owth lines developed in anterior regions. 

Hinge teeth short, subtriangular in cross-section, 
supported by short, plate-like dental lamellae, widely 
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divergent, enclosing muscle field. Apical muscle 
field short with undifferentiated adductors and diduc
tors, no bisecting ridge present. Anterior margin of 
muscle field marked by moderately to well-developed 
ridge joined to anterior edges of dental lamellae. 
Strong, peripheral crenulations present with subrounded 
ridges and deep U-shaped grooves. 

Sockets small, subtriangular to suboval in out- ; 
line, separated by U-shaped fulcral plates or rarely 
pads partially covered in posterior regions by inter
area. Stout, prism-like brachiophores directed ven
trally and slightly anteriorly, tapering to fine points. 
Brachiophores supported by gently divergent plates 
extending to floor of valve. Cardinal proces rhom
boidal to suboval in outline, nearly filling notothyrial 
cavity. Anterior ends of brachiophore supporting 
plates either connect with long, subparallel muscle
bounding ridges outlining dorsal adductor field or lie 
slightly within them. Adductors undivided. Muscle 
field bisected by long, subrounded median ridge that 
extends anterior to muscle field and in some specimens 
to anterior margin. Ridge is variable in height and 
width. Peripheral radial crenulations present. 

Comparison. This species differs from the closely 
allied Muri f erella Johnson and Talent (1967a) in having 
a dorsal muscle-bisecting ridge instead of a low blade
like median septum. It is similar to S. crassi formis 
Kozlowski (1929), but is more quadrate in outline and 
has a less convex dorsal valve as well as a slightly 
different dorsal muscle field. However, only one 
dorsal interior was illustrated and the difference 
might Le intraspecific variation. 

Order PENTAMERIDA 

Suborder SYNTROPHIOIDEA 

Superfamily CAMERELLACEA Hall and Clarke, 1894 

Family CAMERELLIDAE Hall and Clarke, 1894 

Genus Anastrophi a Hall, 1867 

Subgenus Grayina Boucot, 1975 

Type species. Anastrophia magnifica Kozlowski, 1929, 
p. 140, Textfig. 42, Pl. 4, figs. 14-16. 

Grayina magni f i ca (Kozlowski, 1929) 

Plate 7, figures 1, 2 

Synynomy . See Johnson et al. (1973). 

Materia l and occurrence . Poorly preserved calcareous 
specimens from GSC localities C-26841, C-26845, reef, 
Prince of Wales Island. Early Lochkovian. 

Discussi on. The material from Prince of Wales Island 
is not well preserved or abundant. However, the avail
able specimens serve to document the occurrence of the 
subgenus. The shells are transversely suboval to 
slightly shield shaped in outline, and moderately to 
strongly dorsibiconvex. The dorsal umbo is inflated 
and the ventral somewhat flattened. The hinge is 
straight and about two thirds of shell width. Maximum 
width is at midlength. The ventral sulcus is fairly 
broad and shallow, extending approximately two thirds 



of shell length, then developed into a tongue . The 
dorsal fold is also low and somewhat broad. The speci
mens collected exhibit an asymmetrical fold and sulcus . 
The shells possess moderately strong, subangular costae, 
separated by deep U-shaped interspaces. Some bifurca
ting or branching of costae occurs in the anterior 
region of the shells. In the ventral valve, a V- shaped 
spondylium is supported by a low median septum that 
extends anteriorly from the spondylium. In the dorsal 
valve, there is a pair of long, subparallel, outer 
plates extending approximately one third of the length 
of the valve. 

Suborder PENTAMEROIDEA 

Superfamily PENTAMERACEA M'Coy, 1844 

Family GYPIDULIDAE Schuchert and LeVene, 1929 

Subfamily GYPIDULINAE Schuchert and Levene, 1929 

Genus Gypidula Hall, 1867 

Type species. G. typicalis Amsden, 1953, p. 140. · 

Gypidula pelagica (Barrande, 1847) 

Plate 7, figures 26-32 

Synonymy. See Johnson et al. (1973). 

Material and occurrence. Calcareous specimens from 
GSC localities C- 26841, C-26845, reef; Prince of Wales 
Island. Early Lochkovian. 

Discussion. This species was encountered in two 
collections, but the specimens were often disarticulated, 
broken, or crushed. However, the distinguishing 
features of this species were recognizable. Some vari
ation in the number and strength of plications was 
noted as well as the overall shape, but these may have 
been enhanced by postmortem distortion. 

This species is characterized by its nearly 
smooth exterior and by the well-defined ventral, rec
tangular fold and tongue-like extension of the dorsal 
sulcus. Some of the specimens exhibit a faint ventral 
median furrow of variable length. On some specimens, 
it extends to the anterior while on others it becomes 
indistinct in the anterior one third of the shell. 

As noted by Johnson et al. (1973), G. pelagica 
has utility as a tool for correlat ion as it is commonly 
abundant, is confined to a short time span and is very 
widespread geographically. The gypidulids seem to be 
particularly useful for correlation within the 
Canadian Arctic Archipelago (Johnson, 1975a; this 
paper) which aids in a better understanding of the 
geological history of the area. 

Gypidula pelagica pyraforma n. subsp. 

Plate 8, figures 1-20, Plate 9, figures 1-16 

Derivation of name. Pyra, pyre; forma, shape (Latin). 

Material and occurrence. Holotype (GSC 47075), para
types (GSC 47076, 47077), GSC locality C-26986, plus 
additional calcareous and silicified specimens from 
GSC localities C-26942, C- 26943, C-26945, section 11; 
unnamed carbonate unit, C- 26968, C-26973 . C- 26974, 
C-26985, C-26986, C- 26987, C-26988, C- 26989, section 12, 
unnamed carbonate unit, Baillie Hamilton Island. Early 
Lochkovian. 

Diagnosis. Shells narrow, subpyriform in outline, with 
trapezoidal fold and sulcus and prominent ventral umbo 
in mature specimens . 

Description. Shells medium sized, strongly ventribi
convex in lateral profile. Ventral valve strongly 
curved and inflated at umbo, from midlength to anterior, 
curve less pronounced. Ventral beak strongly incurved, 
a lmost touching dorsal beak. Dorsal valve moderately 
curved with inflated umbo; curve more gradual from mid
length to anterior. Ventral palintrope short, curved. 
Ventral interarea curved, high, triangular, steeply 
apsacline . Dorsal interarea moderately broad, high, 
anacline. Delthyrium high, narrow, triangular, open. 
Cardinal angles obtuse, rounded. Maximum width slightly 
anterior to midlength. Hinge of moderate length. Rec
tangular ventral fold seen on larger specimens, not 
visible on smaller ones . Fold developed on anterior 
one third of shell where it is elevated above postero
lateral flanks, best seen in deflection of commissure. 
Broad, shallow, flat-bottomed dorsal sulcus best 
developed in anterior one third of shell, extending 
anteriorly into tongue accommodated by ventral fold. 
Ornament consists of faint costae, four to five on 
fold and sulcus, bes t seen on large specimens. Flanks 
smooth to faintly costate in some specimens. Shells 
exhibit faint, concentric growth lines. 

Hinge teeth short, subtriangular in cross-section, 
set close together. Spondylium rhomboidal in outline, 
narrow, deep, V-shaped in cross-section. Supported by 
thin median septum extending to midlength or slightly 
farther. 

Sockets poorly developed, shallow, elongate, 
diverging a t approximately 90°, joining curved, flared, 
triangular inner plates which merge smoothly with thin, 
long, subparall el outer plates which diverge and 
recurve slightly near j unction with shell wall. 

Comparison . This subspecies differs from G. pelagica 
lu:c (Johnson et al., 1973, p. 31); it is larger, more 
elongate in outline, possesses a more inflated ventral 
umbo, has a less well developed fold, and possesses 
faint costae on the flanks. A specimen illustrated by 
Kozlowski (1929, p. 135, Pl. 6, figs. 1-3) is not as 
elongate and possesses a much stronger deflection in 
the anterior commissure. Gypidula pelagica illustra ted 
by Nikiforova (1938, p. 27, Pl. 4, figs. 15, 16) is 
more transverse and possesses a very strong deflection 
in the anterior commissure. 
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Gypidul a dyerensis n. sp. 

Plate 9, figures 17-24, Plate 10, figures 1-12, 
Plate 11, fi gures 1-6 

Derivation of ncune . After Cape John Dyer, Prince of 
Wales Island, from near where the specimens were 
collected. 

Material and occurrence . Holotype (GSC 47095), para
types (GSC 47098, 47099, 47100, 47101, 47013, 47104), 
GCS locality C-26913, plus additional material from 
GSC localities C-26910, C-26911, C-26913, C-26914, 
C-26915, C-26916, C-26917, C-26918, C-26920, unnamed 
unit, section 10, Prince of Wales Island. Early-late? 
Lochkovian. 

Diagnosis . Large Gypidula , broadly triangular in out
line, with subrounded, modera.tely broad costellae, 
separa ted by broad U-shaped interspaces. 

Description . Shells ventribiconvex in latera l profile. 
Vantral valve strongly curved near umbo, less curved 
from midlength to anterior . Ventral umbo moderately 
inflated, beak strongly incurved and rests on dorsal 
umbo. Dorsal valve convex at umbo, less curved from 
midlength to anterior. Ventral palintrope short, 
curved. Ventral interarea smooth, high, triangular, 
steeply apsacline. Delthyrium narrow, triangular, 
open. Dorsal interarea low, broad, anacline. Maximum 
width at midlength or slightly anterior to it. Cardinal 
angles, rounded, obtuse. Hinge short, curved. High, 
rectangular f old best developed on large specimens, 
not r a ised much above anterola teral flanks. On smaller 
specimens, reflected in bending of commissure. Dorsal 
sulcus shallow, moderately broad, flat bottomed, 
extends into tongue. Commissure smooth, not deflected 
by costae. Costae most noticeable on fold and sulcus, 
also present on flanks, increasing anteriorly by 
bifurcation. 

Hinge teeth short, subtriangular to subrounded 
in cross-section. Spondylium rhomboidal in outline, 
narrow, deep, supported by thin median septum extending 
approximately half length of shell. Shell interior 
smooth except for faint impress of costae. 

Sockets shallow, elongate, widely divergent, 
joining curved, flared, triangular inner plates which 
merge with long, thin, slightly divergent outer plates 
connected to floor of valve. Outer plates curve 
laterally at junction with inner plates, then recurve 
toward each other near floor of shell . Shell interior 
smooth except for faint impressions of costae. 

Comparison. This species is very similar to G. sp. 1 
Lenz (1968a), but is thin shelled, less transverse, 
and possesses more numerous, broader, rounder costae 
which are only faintly impressed on the interior of 
the shell. It bears some resemblance to G. gyrifera 
Maligna and Sapelnikov (1973, p. 89, Pl. 25, figs. 1- 3), 
but does not possess as many costae and has a stronger 
fold and sulcus. The anterior commissure of G. gyri 
fero illustrated is almost flat which differs strongly 
with the species described herein. It differs from 
G. boucot i (Lenz, 1977, p . 85, Pl. 15, figs. 1-14, 18) 
in being much larger and possessing more numerous, 
less angular costae. 
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Subgenus Plicogypa Rzhonsnitskaya, 1975 

Type species. Pentcunerus kayseri Peetz , 1901. 

Plicogypa cf. P. kayseri (Peetz, 1901) 

Plate 7, figures 3-5 

Pent cunerus kayser i Peetz, 1901, p. 377, Pl. 3, 
figs. 8a-c. 

Gypidula kayser i Alekseeva et al., 1970, p. 43, Pl. 3, 
figs. 14, 15. 

?Gypidula kayseri (Peetz) Maligina and Sapelnikov, 
1973, p . 83, Pl. 24, figs. 4-8. 

Gypidula cf. G. kayser i Johnson, 1975a, p. 21, Pl. 3, 
figs. 1-5. 

Ma t erial and occurrence . Calcareous specimens from 
GSC localities C- 26874, section 8, C-26903, section 9, 
unnamed units, Prince of Wales Island. Late Lochkovian, 
Quadrithyris Zone. 

Discussion . Only three specimens were found from two 
collections on Prince of Wales Island. This species 
is a relatively strongly biconvex gypidulid with a 
ventral fold divided by a shallow, elongate, median 
furrow. On each side of the fold there is one well
developed plication. The dorsal valve exhibits a deep 
sulcus extending nearly the entire length of the shell. 
It is bounded by two strong plications. The outer 
plates are thin, subparallel and extend slightly more 
than one third of shell length. The specimens collected 
were immature and slightly more transverse than those 
illustrated by Johnson (1975a). However, this may be 
due to the size of the shells as mature specimens may 
be more elongate. 

Pl icogypa thorsteinssoni (Johnson, 1975a) 

Plate 7, figures 6-25, Figure 19 

Gypidul a thorsteinssoni Johnson, 1975a, p. 19, Pl. 3, 
figs. 6-25, Pl. 4, figs. 1-25, Textfig. 5. 

Mat erial and occurrence . Calcareous specimens from 
GSC localities C-26873, C-26874, C-26876, C-26880, 
C-26881, C-26883, C-26887, section 8, C-26903, C-26906, 
C-26908, section 9, unnamed unit, Prince of Wales 
Island. Late Lochkovian, Quadrithyris Zone. 

Diagnosis. Small- to medium-sized shells with smooth 
flanks and a biplicate ventral fold. 

Discussion. Johnson (1975a) has adequately described 
this very interesting species . Large collections 
exhibit some variations in shell shape and the strength 
and development of the biplicate ventral fold, but 
these are minor and are to be expected in most collec
tions of this size (several hundred specimens). To 
date, this species has been found to be confined to 
the Quadri t hyris Zone (late Lochkovian) in the Canadian 
Arctic Archipelago. 
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Genus Car inagypa Johnson and Ludvigsen, 1972 

Type species . Gypidula loweryi Merriam, 1940 , p. 81, 
Pl. 7, fig. 9. 

Carinagypa careopleur a Johnson, 1975a 

Plate 11, figures 7-16, Figure 20 

Carinagypa careopleur a Johnson, 1975a, p. 18, Pl. 5, 
figs. 1-9, Textfig . 4. 

Material and occurr ence . Calcareous and s ilicified 
specimens from GSC locality C- 26888, section 8, 
unnamed unit, Prince of Wales Island. Late Lochkovian, 
Quadrithyris Zone. 

Discussion . This species was encountered in only one 
collection from Prince of Wales Island. It is charac
terized by its s mooth flanks and a weakly developed 
fold is present on some specimens. The ventral valve 
has a spondylium with a short septum. The dorsal 
valve has well- defined, discrete outer plates with 
well-developed, inward-projecting carinae (easily seen 
on acetate peels of serial sections) . To date, this 
species is not known from outside the Quadrithyris 
Zone in the Canadian Arctic Archipelago. ' 

Orde r STROPHOMENIDA 

Suborder STROPHOMENOIDEA 

Superfamily STROPHOMENACEA King, 1846 

Family LEPTAENIDAE Hall and Clarke , 1894 

Genus Leptaena Dalman, 1828 

Type species . Leptaena rugosa Dalman, 1828, p. 93, 
Pl. 1, fig. 1. 

Leptaena nass ichuki n. sp. 

Plate 11, figures 18, 21, 24, 
Plate 12, figures 1-8, 11, 12 

Derivation of name . For W.W. Nassichuk, Geological 
Survey of Canada. 

Mat erial and occurrence. Holotype (GSC 47116), para
types (GSC 47115, 47117, 47118), GSC locality C-26940, 
plus additional material from GSC localities C-26845, 
reef, Prince of Wales Island; C-26939, C-26940, C-26942, 
C-26943, C- 26945, section 11, unnamed carbonate unit, 
Baillie Hamilton Island. Early Lochkovian. 

Diagnosis . Leptaena with dorsal muscle field bisec ted 
by long, thin, median ridge, flanked by two weak, 
subparallel secondary ridges. 

Description. Shells medium sized, transverse to sub
rectangular in outline, plano-convex in l a t eral profile. 
Auriculation of lateral edges developed. Visceral disc 
subplanar . Hinge long, straight, place of maximum 
width. Delthyrium broad, obtuse, partially covered 
by small, convex pseudodeltidium at apex, foramen 
filled with plug of shell material. Cardinal angles 
obtuse to acute, pointed due to auriculation . Ventra l 
intera rea broad, flat, low, triangular, apsacline. 
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Dorsal interarea broad, flat, low, anacline . Cardinal 
process partially covered posteriorly by thin, convex, 
strap- like chilidium, clef t medially. Ornament con
sis ts of fairly strong, subrounded, concentric rugae 
separated by U- shaped interspaces. Not all rugue 
continuous, local fusion of two ridges into one, ruga 
low on umbo, higher anteriorly; crossed by numerous 
well-developed, subrounded, radial costellae . On 
dorsal valve there are 11-14 rugae on disc and 7-11 
on ventral disc, much reduced in height in areas of 
geniculation. 

Hinge teeth blunt, triangular in cross- section, 
crenulated, supported by thick dental lamellae partially 
fused to shell wall. Lamellae continue to form well
developed, high, flank- like mus c le-bounding ridges, 
s lightly corrugated which curve together, but do not 
touch. Diductors' scars s ubcircular in outline . 
Adductors thin, elongate- oval, situated medially 
be tween diductors, bisected by a low, continuous myo
phragm. Near anterior of muscle field, myophragm 
swells to form triangular platform, then thins and 
extends slightly beyond muscle-bounding ridges. 
Interior pustulate throughout and exhibits reflection 
of rugae posterior t o geniculation. 

Sockets moderately deep, widely divergent, 
impressed in shell material. Cardinal process consists 
of two narrowly divergent, flat-topped lobes or plates. 
Adductor muscle field subtriangular in outl ine. Dia
phragm moderately to well developed. Subcircular 
posterior adductors bounded by muscle-bounding ridges, 
well developed posteriorly, reduced in height anter
iorly. Suboval anterior adduc t ors bisected by thin, 
blade-like median ridge that extends three quarters 
shell length . Valve interior pustulose throughout, 
reflection of rugae seen posterior to geniculation. 

Comparison. This species is similar in form to L. 
amelia Havlicek (1967, p. 99, Pl. 15, figs. 3, 6, 7, 
Pl. 19, figs. 1-6, 10, 11, Textfig. 42F, G), but has 
coarser rugae and possesses a well-developed dorsal 
median ridge as well as flanking accessory ridges. It 
is similar to L. sp. A (Johnson, 1970, p. 102, Pl. 16, 
figs. 1-4), but has finer rugae and a better developed 
dorsal median ridge . It differs from Leptagonia sp . 1 
(Lenz, 1977, p. 69, Pl . 8, figs . 42, 45-55, Pl. 9, 
figs. 1-20, 22-24) in being much less genicula t e and 
possessing fewer, weaker rugae as well as a better 
developed ventral muscle field. It differs from 
Leptagonia sp. 2 (Lenz, 1977, p. 70, Pl. 9, figs. 21, 
25-31) in having fewer and broader rugae as well as 
being more quadrate in outline . 

Leptaena sp . 

Plate 11, figures 19, 20, 22, 23 

Material and occurrence . One silicif ied ventral valve 
from GSC locality C-26913, unnamed unit, section 10, 
Prince of Wales Island. Early-late? Lochkovian. 

Diagnosis . Large-sized, subrec t an tula r in outline 
with a ventral sulcus that extends into a tongue. 

Discussion . Only one ventral va lve was encountered 
and it possesses most of the characters of Leptaena . 
However, the interior is filled with debris and the 
full extent of the diductor field is not known. The 
shell is transverse, subrectangular in outline, and 
the ventral valve moderately convex. The ventral 



interarea is broad, flat, low, apsacline . The delthy
rium is broad, widely divergent and open except for a 
small posterior convex pseudodeltidium. The foramen 
is large, circular and apical . The deltidia l angles 
are obtuse. Cardinal angles acute, somewhat rounded 
with maximum width at hinge . The hinge is long and 
straight. A broad, moderately deep sulcus is confined 
to the trail extending into a rounded tongue . Orna
ment consists of rather fine, concentric rugae with a 
local fusion of two into one . The rugae are not 
present anterior to geniculation. The sincle specimen 
has 15 visible rugae crossed by very fine, radial cos
tellae best developed on posterolateral flanks. The 
hinge teeth are blunt, massive, subtriangular in cross
section. They are probably supported by dental lamel
lae. However, they are made obsolete by infilling of 
shell material . The raised diductor-bounding ridges 
appear to be subcircular, but debris obscures the 
anterior portion. The muscle field is bisected by a 
thin, rounded myophragm extending anteriorly from the 
foramen. Impressions of vascula media are visible on 
the internal surface. Minute pustules are visible on 
the anterior margins. 

Corrrparisons . This species is peculiar in that it 
possesses a sulcus in the ventral valve and a foramen. 
It is similar t o Leptaenopyxis bouei (Barrande) 
(Havlicek, 1967, p. 110, Pl. 18, figs . 1-8, 11-14), 
but possesses a sulcus in the ventral valve. This 
interesting specimen will have to await further collec
tions until its true affinities can be ascertained. 

Superfamily DAVIDSONIACEA King, 1850 

Family CHILIDIOPSIDIDAE Boucot, 1959 

Genus Iridistrophia Havlicek, 1965 

Type species. Orthis umbella Barrande, 1848, p. 206, 
Pl . 19, fig. 1. 

Iridistrophia johnsoni n. sp. 

Plate 12, figures 9, 10, 13-35, Plate 13, figures 1- 21 

Iridistrophia cf . I . umbella (Barrande) Johnson, Boucot, 
and Murphy, 1973, p. 38, Pl. 21, figs. 1-8. 

Derivation of name. For J.G. Johnson, friend and 
fellow brachiopod worker, Oregon State University. 

Material and occurrence. Holotype (GSC 47125), para
types (GSC 47120, 47121, 47122, 47126), GSC locality 
C-26940, plus additional calcareous and silicified 
specimens from GSC localities C-26813, C-2 6814, C-26816, 
section 3; C- 26821, reef; unnamed units, Prince of 
Wales Island; C-26939, C-26940, C-26942, C- 26943, 
C-26945, C-26949, C-26950, C-26952, section 11; 
C- 26968, C-26973, C-26974, C-26979, C-26982, C-26985, 
G-26986, C-26988, C-26989, section 12, unnamed carbon
ate unit, Baillie Hamilton Island. Early Lochkovian. 

Diagnosis . Shells medium to large sized, coarsely 
costate, subcircular in outline, with obtuse, strongly 
rounded cardinal angles . 

Description . Shells resupinate in lateral profile. 
Immature specimens have convex ventral valve . Ventral 
umbo inflated . Dorsal valve weakly to moderately con
vex . Ventral interarea high, broad, flat, triangular, 

apsacline, crossed by faint growth lines parallel to 
hinge. Dorsal interarea well developed, low, broad, 
flat, band-like, anacline. Maximum wid th at midlength . 
Hinge straight, two thirds of valve width. Delthyrium 
broad, widely divergent, partially covered by two tri
angular deltidial plates. Well developed, convex, 
pseudodeltidium situated be tween plates, covering 
posterior three quarters of delthyrium. Ventral valve 
exhibits broad, very shallow depression. Cardinal 
process partially covered by thin band-like chilidium. 
Ornament consists of numerous radial, subrounded cos
tellae that increase an t eriorly by implantation, 
separated by U-shaped interspaces of equal depth as 
height of costellae . Costellae radial in midregions, 
near posterolateral flanks become progressively more 
convex. Costellae increase in height away from umbo, 
highest on posterolateral flanks. Costellae crossed 
by minute growth lines that appear as ridges. Ridges 
not seen on interspaces. 

Hinge teeth stout, elongate, suboval in cross
section, supported by thin, well-developed, plate-like, 
widely divergent dental lamellae confined to umbo. 
Muscle scars generally not seen, but the diductor 
field of one specimen is subrhomboidal i n outline . 
Interior grooved over almost entire surface, strongest 
at margins. On lateral margins, flat-topped ridges 
are themselves grooved. 

Sockets deep, widely divergent, bounded by well
developed socket ridges and posterolateral shell area, 
floored by socket plates. Posterior ends of socket 
plates strongly twisted to midline joining cardinal 
process lobes. Prominent, small node between main 
lobes of cardinal process projects anterodorsally. 
Muscle scars not seen. Interior grooved over almost 
entire surface, strongest at margins. Flat-topped 
ridges are themselves grooved. 

Corrrparison . Th i s species differs from I. umbella 
(Havli~ek, 1967, p. 194, Pl. 41, figs. 7-16, Pl. 42, 
figs. 3, 5, 8) in being more rounded in posterolateral 
margins as well as in possessing weaker costellae. 
Iridistrophia iris (Havlicek, 1967, p. 194, Pl. 45, 
figs. 5-8, 13) is more quadrate in outline and does 
not possess rounded pos t erolateral margins. It differs 
from I . praeumbracula (Kozlowski, 1929, p. 105, Pl. 5, 
figs. 3- 6) in possessing much more rounded cardinal 
angles as well as more curved costae in the posterior 
portions of the valves. It differs from I. thorstein
ssoni n. sp. (this paper) in being more rounded postero
laterally, and it has coarser costellae, shor t er dental 
lamellae, as well as a shorter hinge. It differs from 
I . euzona (Fuchs) figured by Dahmer (1951, p. 104, 
Pl. 10, fig. 7, Pl. 11, figs. 24, 25) in possessing 
much coarser costellae . 

Iridistrophia thorsteinssoni n. sp. 

Plate 14, figures 1-12, 14, 15, 18, 22, 27 

Derivation of name. For R. Thorsteinsson, Geological 
Survey of Canada, whose work has formed the basis of 
all recent studies of Arctic geology. 

Material and occurrence . Holotype (GSC 47141), para
types (GSC 47142, 47143, 47144, 47145, 47146), GSC 
locality C-26917, plus additional silicified specimens 
from GSC localities C-26911, C- 26913, C-26914, C-26915, 
C-26916, C-26917, C-26918, C-26919, C-26920, C- 26921, 
section 10, unnamed unit, Prince of Wales Island. Early?
late Lochkovian. 
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Diagnosis . Medium sized, finely costellate, subrectan
gular in outline with wide hinge and long, widely 
divergent dental lamellae. 

Description. Shells resupinate in lateral profile. 
Immature specimens are biconvex. Dorsal valve weakly 
to moderately convex. Ventral interarea very wide, 
flat, moderately high, triangular, apsacline, crossed 
by faint growth lines parallel to hinge. Ventral 
umbo slightly inflated. Dorsal interarea not developed. 
Hinge long, straight, nine tenths shell width. Cardinal 
angles obtuse, very slightly rounded. Delthyrium broad, 
widely divergent, covered posteriorly by convex pseudo
deltidium. Ornament consists of fine, radial, sub
rounded costellae that increase anteriorly by bifurca
tion and implantation. Some dorsal valves give 
impression of weak development of parvicostellation. 
Costellae radial throughout entire area of shell, those 
parallel to hinge are only weakly curved. Costellae 
crossed by minute growth lines that appear as minute 
ridges on them; ridges do not appear to cross 
interspaces. 

Hinge teeth long, suboval in cross-section, 
supported by well-developed, blade-like, long dental 
lamellae. Muscle scars not seen. Interior nearly 
completely covered by grooves, best developed on 
l a tera l margins. 

Sockets deep, widely divergent, bounded by 
socket ridges and posterior shell wall, floored by 
socket plates. Socket ridges curved posteriorly to 
midline joining bilobed cardinal process . Lobes small, 
bisected by an elongate groove producing a quadrilobate 
process. Small node situated medially to cardinal 
process lobes, facing anterodorsally. Muscle scars 
not visible. Inner surface covered by grooves best 
developed on latera l margins. 

Comparison . This species differs from L. johnsoni n. 
sp. in being more quadrate in outline, in having finer 
costellae, wider hinge, longer dental lamellae and 
poorly defined to absent dorsal interarea. It differs 
from I . W?1bella (Havlicek, 1967, p. 194, Pl. 41, 
figs. 7-16, Pl. 42, figs. 3, 5, 8) in having finer 
costellae, and being more quadrate in outline. It 
differs from I . euzona (Fuchs) figured by Dahmer 
(1951, p. 104, Pl. 10, fig. 7, Pl. 11, figs. 24, 25) 
in having coarser costellae and much less rounded 
cardinal margins. It differs from I . praewnbracula 
(Kozlowski, 1929, p. 105, Pl. 5, figs. 3-6) in posses
sing finer cos tallae as well as more obtuse cardinal 
angles. 

Genus Eoschuchertella Gratsianova, 1974 

Type species. Eoschuchertella popovi Gratsianova, 
1974, p. 83, Pl. 13, figs. 1-9. 

Eoschuchertella sp. 

Plate 13, figures 22-35 

Material and occurrence . Silicified specimens from 
GSC locality C-26650, unnamed unit, plus additional 
unillustrated material from same locality. Prince of 
Wales Island. Early Lochkovian. 
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Description. Shells planoconvex to gently biconvex in 
lateral profile. Ventral umbo inflated. Ventral inter
area broad, high, triangular, apsacline, crossed by 
numerous fine growth lines. Delthyrium covered by 
well-developed, strongly convex pseudodeltidium. Car
dinal process lobes covered posteriorly by thin, strap
like chilidium. Dorsal interarea not developed. 
Maximum width· between midlength and hinge. Hinge long, 
straight, nine tenths of shell width. Cardinal angles 
obtuse, slightly rounded. Ornament consists of sub
rounded, radial costellae separated by deep U-shaped 
interspaces slightly narrower than costellae. Costel
lae increase anteriorly by intercalation, and increase 
in height anteriorly. Costellae crossed by growth 
lines, present as minute ridges on costellae. 

Hinge teeth small, short, suboval in cross-section. 
Dental lamellae weakly developed to nonexistent. Muscle 
scars not impressed. Entire surface covered by grooves, 
strongest on lateral margins. 

Sockets moderately deep, bounded by socket ridges 
and posterior shell wall, floored by socket plates. 
Socket ridges curve strongly to midline joining base 
of bilobed cardinal process. Each lobe cleft medially 
producing a quadrilobate process. Lobes project 
posteroventrally. Small node situated medially between 
main lobes of process. Entire surface covered by 
grooves, strongest on l a teral margins. 

Comparison . This species resembles ''Schuchertella " 
sp. A (Johnson, 1970, p. 107, Pl. 18, figs. 1- 7), but 
has a higher ventral interarea, more distinct cardinal 
process lobes and a flatter dorsal valve. 

Superfamily STROPHEODONTACEA Caster, 1939 

Family LEPTOSTROPHIIDAE Caster, 1939 

Genus Barbaestrophia Havlicek, 1965 

Type species. Strophomena praestans Barrande, 1879, 
Pl. 41, fig. 4. 

Barbaestrophia bieleri n. sp. 

Plate 14, figures 13, 16, 17, 19-21, 23-26, 28, 29 

Derivation of name . To honour Captain Guy Bieler, Le 
Regiment de Maisonneuve. 

Material and occurrence. Holotype (GSC 47148), para
types (GSC 47147, 47149, 47150, 47151), GSC locality 
C-26940, plus additional material from GSC localities 
C-26940, C-26942, C-26945, section 11, unnamed carbon
ate uni t, Baillie Hamilton Island. Early Lochkovian. 

Diagnosis . Shells small to medium sized with one, 
rarely two, pair of spines on hinge; ventral interarea 
well deve loped, cardinal process flanked by two well
developed socket plates. 

Description. Shells subquadrate in outline, plano
convex in lateral profile. Ventral valve gently con
vex. Ventral interarea broad, flat, moderately high, 
triangular, apsacline. One, rarely two, pair of spines 
present on hinge, curving posterolaterally. Spines on 
extreme lateral margins developed as continuation of 
shell material. Others joined with interarea. Hinge 
long, straight, nine tenths shell width. Maximum width 
at midlength. Cardinal angles obtuse, rounded. 



Delthyrium open, moderately broad, deltidial angle 
approximatel y 60°. Ornament consists of weak, sub
rounded radial costellae, widely separated, increasing 
anteriorly by bifurcation and implantation. Flat, 
poorly preserved pseudodeltidium covers posterior 
interarea. Dorsal costellae finer, more numerous, 
closer together than ventral. 

Denticles well developed, present along one half 
of hinge length. Muscle-bounding ridges well developed, 
raised, straight; top of ridges covered with fairly 
large pustules. Ventral process narrow, rectangular, 
continuous with myophragm. Large diductor field tri
angular in outline, bisected by prominent, thin myo
phragm. Adductor scars elongate-oval, located in 
posteromedial area of diductor field. Interior nearly 
completely covered by grooves and minute pustules. 

Denticles on dorsal valve well deve loped, present 
on at least two thirds of hinge. Cardinal process 
bilobed, each lobe grooved producing a quadrilobate 
process, lobes project posteroventrally. On well
preserved specimens, a third, small, flat-topped pos
teriorly widening lobe present, situated medially 
between two main lobes. Cardinal process flanked by 
two well-developed socket plates parallel to hinge 
extending half width of valve. Slightly curved, widely 
divergent muscle-bounding ridges well developed. 
Deeply incised pos t erior adductors suboval in outline, 
not as pinched as posterior set . Field bisected by 
subrounded, moderately well developed ridge. Interior 
nearly covered by faint grooves and minute pustules. 

Comparison . This species differs from B. praestans 
(Barrande) (Havlicek, 1967, p. 160, Pl. 31, figs. 7-9, 
Textfig. 60c) in being smaller, having shorter, less 
well developed spines and generally only one pair as 
opposed to two. Havlicek (1967) does not discuss the 
dorsal valve of Barbaestrophia. 

Family STROPHEODONTIDAE Caster, 1939 

Genus Strophonella Hall, 1879 

Type species. Stropheodonta semifasciata Hall, 1863, p. 210. 

Strophonella cf. S. plasi Havlicek , 1967 

Plate 14, figures 30- 34. 

Strophonella plasi Havlicek, 1967, p . 182, Pl. 38, 
figs. 1, 2, 4. 

Material and occurrence. One silicified specimen from 
each of the fo llowing GSC localities C- 26939 , C-26940, 
C-26942, section 11, unname d carbonate unit, Baillie 
Hamilton Island. Early Lo chkovian. 

Diagnosis . Medium-sized shells, subquadrate in outline 
with well-developed cardinal process lobes, longer than 
wide. 

Description. Shells resupinate in lateral profile. 
Ventral interarea well developed, broad, moderately 
high, flat, triangular, apsacline . Delthyrium broad, 
margins widely divergent, no evidence of pseudodeltid
ium. Dorsal interarea low, broad, f lat, triangular, 
anacline . Dorsal valve exhibits shallow depression in 
posteromedial regions, anteriorly this disappears and 
shell is nearly geniculate. Maximum width between mid
length and hinge. Hinge long, straight, nine tenths 
shell width . Cardinal angles gently rounded, acute to 
slightly obtuse. Parvicostellate ornament consists of 
f a int, subrounded, widely separated, radial costellae 
crossed by numerous, faint, concentric growth lines. 
Costellae increase anteriorly by bifurcation. 

Denticles present on about half shell width . 
Flabellate diductor scar subquadrate in outline, pos
terior portion highest above valve floor, extends half 
length of valve. Adductor scar very faint, elongate
oval. Ventral process broad, triangular, low, continu
ous with faint myophragm bisecting diductors. Interior 
nearly covered with pustules . Periphery of shell 
grooved. 

Denticles present on half width of shell. Short, 
very widely divergent socket plates lateral to cardinal 
process lobes appear to be resting on plate-like bases 
subparallel to hinge . Cardinal process lobes well 
developed, near posterior ends, curve slightly to mid
line. Process projects posteroventrally, not extending 
beyond hinge. Lobes pyriform in lateral profile. Each 
lobe bears a faint groove in anteroventral area. Muscle
bounding ridges weakly developed, diverging anterolater
ally. Adductors moderately large, suboval in outline. 
Muscle field bisected by median ridge, low, rounded, 
triangular in posterior, thin, narrow, in anterior 
regions. Surface covered by pustules, density increases 
markedly in anterior one half of shell . Anterior rim 
of shell grooved. 

Comparison . This species is similar to S. bohemica 
(Barrande) (Havlicek, 1967, p. 183, Pl. 39, figs. 7, 8, 
12, 13) but is more quadrate in outline and does not 
possess auricular projections. It is very similar to 
S. plasi, but the dorsal valve of the latter seems 
subtriangular in outline. However, only three specimens 
of S. cf. S. plasi have been found and these are not 
sufficient for a proper understanding of intraspecific 
variation. 

Family DOUVILLINIDAE Caster, 1939 

Genus Mesodouvillina Williams, 1950 

Type species. Stropheodonta (Brachyprion) subinter
strialis seretensis Kozlowski, 1929, p. 97, Pl. 4, 
figs. 1-7. 

Discussion . Mesodouvillina is among the most abundant 
of the stropheodontids dealt with in this paper. They 
are quite variable in shape, ornamentation, convexity 
and shape of the ventral muscle field. An attempt has 
been made to separate them into distinguishable species 
and at the same time to note variations present within 
these species. Later workers may choose to subdivide 
Mesodouvillina into subgenera and the specific designa
tions used herein may be altered. However, the writer 
feels it advisable here only to separate the various 
forms into different species of Mesodouvillina . 

Mesodouvillina sp. 1 

Plate 15, figures 7-18 

Material and occurrence . Silicified specimens from 
GSC locality C-26806, unnamed unit, Prince of Wales 
Island . Early Lochkovian. 

Diagnosis . Small, moderately to strongly concavo-convex, 
subquadrate in outline, parvicostellate on both valves . 

Description. Ventral interarea broad, low, flat, tri
angul ar, apsacline. Dorsal interarea broad, very low, 
flat, triangular, hypercline. Maximum width between 
midlength and hinge. Hinge long, straight, nine tenths 
shell width. Delthyrium covered by plates parallel with 
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interarea. Cardinal angles slightly rounded, obtuse 
to slightly acute . Ornament parvicostellate on both 
valves. Primary costellae on ventral valve well 
defined, those on dorsa l valve reduced resulting in 
smaller contrast between two types. Difference on 
ventral valve more striking. Secondary costellae low, 
subrounded, numerous , close together. Interrupted 
rugae variably developed on well-preserved specimens. 

Dentic les present for about half width of hinge. 
Narrow, subtriangular ventral process flared at base, 
grooved in anterior. Diductor field large, suboval to 
bilobate . Muscle-bounding ridges moderately well 
developed, recurving slightly in anterior toward mid
line. Low, rounded myophragm bisects field. Adductor 
scars elongate, suboval to pyr iform, situated medially 
between diductors and abutting ventral process. Inter
ior nearly covered with minute pustules. Lateral 
margins strongly grooved. 

Denticles present on half to two thirds hinge 
width. Cardinal process lobes disjunct, project pos
teroventrally, each lobe grooved producing quadriloba t e 
process, suboval in outline. Process overhangs hinge, 
flanked laterally by close, short, widely divergent 
socket plates. Rhomboidal adductor scar bounded by 
moderately well developed bounding ridges. Posterior 
adductor scars subtriangular in outline. Muscle field 
bisected by low, rounded myophragm , flanked by two 
gently divergent ridges which may be site of anterior 
adductors. Ridges decrease in height anteriorly and 
are covered by well-developed elongate, cylindrical 
tubercles. Most of shell surface covered by minute 
pustules, shell crenulated on lateral margins. 

Comparison . This species differs from M. cf. M. vari
striatus (Johnson, 1970, p. 111, Pl. 23, figs. 1-15) 
in having rhomboidal dorsal adductor-bounding ridge, 
in being more quadrate in outline, in having more 
curved ventral diductor-bounding ridges. It differs 
from M. costatula (Barrande) (Havli~ek, 1967, p. 170, 
Pl. 34, figs. 7, 9-12) in having less well developed 
costellae, suboval ventral adductor scars. M. ivanen
sis (Barrande, 1879) (Havli~ek, 1967, p. 169, Pl. 34, 
figs. 1-5, 8, Textfig. 68) is quite similar, but 
possesses a low, flat ventral interarea and has a 
different dorsal adductor field. 

Mesodouvillina sp. 2 

Plate 16, figures 11-22, 26 

Material and occurrence . Silicified specimens from 
GSC localities C-26913, C-26914, C-26915, C-26916, 
C-26917, C-26919, C-26920, C-26921, unnamed unit, 
section 10, Prince of Wales Island. Early-late? 
Lochkovian. 

Diagnosis. Shells small to medium sized, slightly 
transverse in outline, nearly planoconvex in lateral 
profile with faint, subrounded costellae, separated by 
very wide interspaces. 

Description. Ventral interarea flat, moderately low, 
broad, triangular, apsacline. Dorsal interarea very 
low, broad, triangular, flat, hypercline. Delthyr ium 
covered with small, convex, pseudodeltidium which seems 
to be confined to posterior portion. Maximum width at 
hinge. Hinge long, straight. Cardinal angles rounded, 
obtuse. Ornament consists of very fine, low, rounded 
costellae increasing anteriorly by implantation, 
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separated by very wide interspaces . Secondaries very 
faint to imperceptible. Parvicos tellation very faint. 

Denticles present on half shell width at hinge 
line. Process thin, subtriangular in outline. Diduc
tor-bounding ridges strong, straight to slightly curved, 
prominent in posterior areas, weaker anteriorly. 
Diductor field subtriangular to nearly bilobate in some 
specimens. Adductors small, elongate-oval, situated 
medially between diductors and anterior to process. 
Thin, variably developed, subrounded ridge bisects 
diductor field. Not seen to extend anterior to muscle 
field. Interior nearly completely covered with many 
minute pustules. Lateral margins weakly grooved . 

Denticles present on one half shell width. Car
dinal process bilobed, disjunct, moderately divergent, 
pyroform in outline resting on low buildup of shell 
material projecting posteroventrally, extending 
slightly beyond hinge. Closely flanked by two well
developed, high, long, widely divergent socket plates. 
Adductor muscle-bounding ridges poorly developed, thin, 
marked by pustules. Anterior adductors suboval to 
subtriangular in outline. Field bisected by weak, 
variably developed rounded median ridge extending 
slightly more than one third shel l length. Flanked by 
two low, poorly developed, gently divergent ridges. 
Anteriorly, ridges pass into concentra tions of pustules 
which are probably site for an terior adductors. Sur
face covered by many minute pustules. Flanks grooved. 

Comparison . Of the species in this paper, this species 
is most similar to M. musculusvarius n. sp. However, 
the latter is larger, has more numerous, larger costel
lae and a rhomboidal ventral diductor field and is much 
more concave-convex. Mesodouvillina costatula (figured 
by Havlicek, 1967, p. 170, Pl. 34, figs. 7, 9-12) is 
more concavo-convex and possesses more numerous, coarser 
costellae. 

Mesodouvillina musculusvarius n. sp. 

Plate 15, figures 19-26, Plate 16, figures 1-10 

Derivation of ncune. Musculus, muscle; varius , variable 
(Latin). 

Material and occurrence. Holotype (GSC 47165), para
t ypes (GSC 47162, 47163, 47174, 47166, 47167, 47168, 
47169, 47170), GSC locality C-26851, plus additional 
material from GSC localities C-26822, C-26823, C-26824, 
C-26825, C-26829, C-26830, section 4; C-26835, C-36837, 
section 5; C-26860, C-26861, section 6; C-26848, 
C-26849, C-26850, C-26851, C-26852, C-26853, section 7, 
unnamed units, Prince of Wales Island. Early Lochkovian. 

Diagnosis. Shells large with very large, rhomboidal 
ventral diduc tor field, bounded by well-developed, 
variable, divergent, straight ridges. 

Description. Shells subquadrate to subsemicircular in 
outline, moderately to strongly concavo-convex. Ventral 
interarea broad, flat, moderately high, triangular, 
apsacline. Delthyrium broad, divergent, covered by 
plates continuous with interarea. Dorsal interarea 
very low, broad, flat, triangular, hypercline. Maximum 
width at midlength. Hinge straight, long, about four 
fifths shell width. Cardinal angels gently rounded, 
obtuse. Ornament parvicostellate on both valves, 
secondaries increase in amplitude producing a nearly 
equicostellate pattern. Costellae low, rounded, 



separated from each other by narrow interspaces. 
Faint, interrupted rugae variably developed. 

Interarea denticulate along half to two thirds 
shell width. Process thin, triangular, touching plate 
covering delthyrium. Diductor scars very large, rhom
boidal in outline. Muscle-bounding ridges straight, 
occasionally crenulate in anterior portions. Ridges 
vary from weakly divergent to very strongly divergent. 
Well-developed adductors elongate, suboval, adjacent 
to ventral process, half length of diductors, bisected 
medially by narrow, well-developed myophragm which 
continues to anterior of diductors, rarely farther. 
Interior nearly completely covered by fine pustules, 
anterior margin grooved. 

Denticles well developed, present on half to two 
thirds shell width. Cardinal process bilobed, well 
developed resting on buildup of shell material. Pro
cess lobes pyriform in cross-section, grooved antero
dorsally and posteroventrally producing a quadrilobate 
process. Well-developed, short, widely divergent 
socket plates adjacent to process lobes resting on 
buildup of shell material. Subrhomboidal adductor 
field well developed posteriorly but, anteriorly, 
muscle-bounding ridges almost imperceptible. Field 
separated by thin, subrounded myophragm continuous 
with shell buildup, beginning anterior to process, 
extending about two thirds shell length. Adductors 
suboval in outline. Two gently divergent ridges flank 
myophragm. These may be sites of anterior adductors. 
Shell covered with many minute pustules. Grooves 
visible on anterior helf of specimen. 

Corrrparison. This species is similar to M. suhinter
strialis (Kozlowski, 1929, p. 96, Pl. 4, figs. 1-7, 
Textfigs. 28, 29) but has a different shaped dorsal 
muscle field. The specimens the writer possesses 
exhibit a striking range in ventral muscle field and 
angle of divergence of the bounding ridges. Kozlowski 
illustrates only one specimen so that positive assign
ment to this species is not possible. It is different 
from M. sp. 1 (this paper) in being larger, having a 
different ventral diductor scar, different ornament 
and different dorsal adductor-bounding ridges. It 
differs from M. triculta (Fuchs) figured by Dahmer 
(1951, p. 94, Pl. 10, fig. 5) in possessing finer 
costellae as well as much smaller cardinal process 
lobes. 

Mesodouvillina tuherosa n. sp. 

Plate 16, figures 23-25, Plate 17, figures 1-20 

Derivati on of name. Tuherosus, full of protuberances 
(Latin). 

Material and occurrence . Holotype (GSC 47178), para
types (GSC 47177, 47180, 47182, 47183, 47184, 47185), 
GSC locality C-26990, plus additional material from 
GSC localities C-26990, C-26991, unnamed carbonate 
unit, section 12, Baillie Hamilton Island. Early 
Lochkovian. 

Diagnosis. Shells moderately to strongly concavo
convex in lateral profile, with abundant, well
developed tubercles on dorsal interior. 

Description. Shells small to medium sized, transversely 
subquadrate in outline with well-developed auricular 
projections on posterior lateral margins. Ventral 
interarea broad, flat, high, triangular, apsacline. 
Dorsal interarea flat, very low, broad, subtriangular, 
hypercline. Delthyrium divergent, covered by plate 
subparallel to interarea. Maximum width at hinge. 
Cardinal angles sharp, acute. Ornament parvicostellate, 
but on ventral valve secondaries increase in height 
anteriorly thereby reducing strong parvicostellation. 
Dorsal costellae lower, less distinct than ventral. 
Rare well-developed growth lines present anteriorly. 
Costellae low, rounded, separated by U-shaped inter
spaces, increasing anteriorly by implantation. 

Denticles present on half to two thirds shell 
width. Process thin, elongate with flared base pro
ducing a subtriangular outline. Muscle-bounding ridges 
curved, well developed posteriorly, flattening anter
iorly. Diductor field large, nearly half shell length, 
suboval to subcircular in outline. Adductors deeply 
incised, situated medially between diductors. Moder
ately to well-developed subrounded ridge bisects 
diductor field. Ridge flattens posteriorly, may or 
may not thicken anteriorly. Interior nearly completely 
covered with many minute pustules; grooved on lateral 
margins. 

Interarea denticulate along half to two thirds 
shell width. Cardinal process lobes disjunct, moder
ately to strongly divergent, pyriform in outline, 
extending beyond hinge, weakly grooved posteriorly 
producing a quadrilobate process; process flanked by 
two, closely set, short, well-developed, widely diver
gent socket plates. Muscle-bounding ridges thin, 
quite low, forming a subtriangular posterior adductor 
field. Field bisected by thin, low, variably developed 
ridge exhibiting height variations throughout its 
length. In posterior region, ridge flanked by two 
gently diverging, subrounded ridges. Anteriorly, 
these ridges pass into dense accumulations of high, 
narrow, hollow, cylindrical tubercles arranged in an 
elongate-oval pattern, bisected by an irregular median 
ridge. Accumulations of tubercles may have been site 
of anterior adductors. Shell surface covered by many 
minute pustules. Lateral edges exhibit sharp break in 
convexity approaching geniculation in some specimens 
and are slightly grooved. 

Comparison. This species differs from M. sp. 1 (this 
paper) in having less well developed parvicostellate 
ornamentation, well-developed auriculation of the 
lateral edges, a subtriangular posterior adductor 
field and accumulations of tubercles in regions of 
anterior adductors. Mesodouvillina equicosta n. sp. 
(this paper) is larger, less convex, has coarser cos
tellae and a more rhomboidal dorsal adductor scar. It 
differs from M. cf. M. varistriata figured by Johnson 
(1970, p. 117, Pl. 23, figs. 1-15) in having more 
numerous finer costellae, well-developed auricular 
projections and a stronger ventral diductor bisecting 
ridge. 

The raised tubercles in the region of the anter
ior adductors are anomalously well developed, being 
four to five times higher than wide. They are in the 
region of muscle attachment, and one is led to consider 
that they aided in this function. However, if this 
were the case, the added strength of the muscles pro
duced by the greater amount of surface area for attach
ment would have been tremendous, far more it seems 
than would be warranted for a shell of this size. 
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Williams and Rowell (1965, p. 123) mentioned brace 
plates in their discussion of morphology of stropheo
dontids and these would seem as plausible muscle 
attachment regions. However, the structures of M. 
tuherosa n. sp. are not plates in any sense of the 
word as the regions of concentration of tubercles do 
not coincide with elevations of the shell floor. 

Mesodouvillina equicosta n. sp. 

Plate 17, figures 21, 22, Plate 18, figures 1-22 

Derivation of name. Aequus , equal; costa, rib (Latin). 

Material and occurrence . Holotype (GSC 47187), para
types (GSC 47188, 47189, 47190, 47191, 47192, 47193, 
47194, 47195, 47196, 47197), GSC locality C-26940, plus 
additional material from GSC localities C-26938, 
C-26939, C-26940, C-26942, C-26943, C-26945, C-26950, 
C-26952, unnamed carbonate unit, section 11, Baillie 
Hamilton Island. Early Lochkovian. 

Diagnosis . Medium- to large-sized shells, slightly 
transverse in outline to subquadrate, with moderately 
developed auricular projections, narrow, high, sub
rounded costellae, weakly concavo-convex in lateral 
profile, with subcircular ventral diductor field. 

Description. Ventral interarea moderately high, flat, 
broad, triangular, apsacline. Dorsa l interarea broad, 
very low, triangular, flat, hypercline. Delthyrium 
covered by thin, gently convex pseudodeltidium. Maxi
mum width at hinge. Hinge long, straight. Cardinal 
angles acute. Ornament parvicostellate, but anteriorly 
secondaries increase in height producing an equicos
tellate pattern. Costellae high, narrow, rounded, 
separated by U-shaped interspaces and increase by 
implantation. 

Interarea denticulate along one half to two 
thirds shell width. Ventral process thin, subtriangu
lar in outline with flared base. Diductor muscle
bounding ridges strongly curved, high at posterior end 
of field, much reduced in anterior. Diductor field 
suboval to subcircular. Adductors elongate-oval, 
abutting anterior of ventral process. Diductor field 
bisected by very weak, low, subrounded myophragm which 
does not extend to anterior of muscle field. Surface 
nearly completely covered with many minute pustules, 
particularly anterolaterally. 

Cardinal process is bilobed, strongly divergent, 
disjunct, pyriform in outline, and rests on buildup of 
shell material. Lobes very strongly grooved, producing 
a quadrilobate process closely flanked by two stout, 
long, fairly high, widely divergent socket plates. 
Anterior muscle-bounding scars low, narrow, very gently 
curved. Adductor field subrhomboidal in outline, 
bisected by thin, low, subrounded median ridges contin
uous with process base and extending nearly half valve 
length. Anterior adductors subtriangular to suboval 
in outline. Median ridge flanked by two slightly 
divergent ridges which fade anterior to posterior of 
muscle-bounding ridge. Continuous with elongate-oval 
concentration of moderately thin, cylindrical, hollow 
tubercles which might be considered as site for anterior 
adductors. In some specimens, tubercles are present on 
low, rounded ridges. Shell surface nearly completely 
covered with many minute pustules becoming small near 
anterior margins. Grooved on lateral edges, best seen 
on anterolateral surface. 
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Comparison . This species is similar internally to M. 
tuherosa n. sp., but is larger, has different ornamen
tation, and is not nearly as concavo-convex in lateral 
profile. Mesodouvillina musculusvarius n. sp. is 
larger, has a rhomboidal ventral diductor field and 
much finer costellae. Mesodouvillina suhinterstrialis 
Kozlowski (1929, p. 96, Pl. 4, figs. 1-4, Textfigs. 28A, 
B) has much weaker costellae, and has a very large 
rhomboidal ventral diductor field. Mesodouvillina 
costatula (Havlicek, 1967, p. 170, Pl. 34, figs. 7, 
9-12, Textfig. 69) has finer costellae, a rhomboidal 
ventral diductor field and a disc and trail. 

Genus Cymostrophia Caster, 1939 

Type species. Strophomena stephani Barrande, 1848, 
p. 230, Pl. 20, fig. 7. 

Cymostrophia cf. C. golem Havli~ek, 1967 

Plate 18, figures 23-28 

cf. C. golem Havlicek, 1967, p. 128, Pl. 24, figs. 5, 
6, 8, 9, 11-15. 

''Brachyprion " mirabilis Johnson, 1975a, p. 22, Pl. 5, 
figs. 16, 17. 

Material and occurrence. Calcareous specimens from 
GSC localities C-26872, C-26881, C-26883, C-26892, 
unnamed unit, section 8, Prince of Wales Island. Late 
Lochkovian, Quadrithyris Zone. 

Discussion. Very few specimens were encountered and 
these were poorly preserved or fragmentary. No suit
able dorsal valve was recovered and consequently, for 
the present, the interior is unknown. The shells are 
large sized and strongly geniculate, with the lateral 
edges forming auricular projections. The ornament is 
parvicostellate with well-developed primaries which 
increase in height anteriorly making some specimens 
appear plicate. Interrupted rugose ornament is very 
well developed. The ventral diductor tracks are deep 
and curve slightly toward midline. The diductor field 
is subtriangular to nearly bilobate. The adductors 
are elongate-oval in outline and situated medially 
between the diductors. Adductor field bisected by a 
thin groove which becomes a thin ridge bisecting 
diductors and extends beyond the muscle field. 

This species is very similar to C. golem 
(Havlicek, 1967, p. 128, Pl. 24, figs. 5, 6, 8, 9, 
11-15) but, until additional material becomes avail
able, this problem cannot be solved. 

Cymostrophia sp. 

Plate 19, figures 1-13, 15, 16 

''Brachyprion " mirabilis Johnson, 1975a, p. 22, Pl. 5, 
figs. 1-17. 

Material and occurrence. Silicified specimens from 
GSC localities C-26913, C-26914, C-26915, C-26916, 
C-26917, C-26919, C-26920, unnamed unit, section 10, 
Prince of Wales Island. Early-late? Lochkovian. 

Diagnosis . Shells small to medium sized, very strongly 
concavo-convex, with well-developed interrupted rugae 
and very strong primary costellae which approach the 
size of costae, weak secondary costellae. 



Description. Shells transversely suboval to subtrian
gular in outline with well-developed auricular projec
tions, strongly concavo-convex in lateral profile. 
Ventral interarea low, broad, triangular, flat, ortho
cline to anacline. Dorsal interarea very low, flat, 
hypercline. Delthyrium covered by plates parallel 
with hinge. Hinge long, straight, site of maximum 
width. Cardinal angles acute. Ornament parvicostel
late. Primaries increase in height anteriorly and 
extend slightly beyond valve margin, appearing spinose. 
Secondary costellae very fine, very close together, 
narrow, low. Posterior portions of mature specimens 
covered with well-developed interrupted rugae. Dorsal 
primary costellae much reduced in height compared to 
ventral counterparts. 

Very fine denticles on interarea developed on 
about half shell width. Ventral process very small, 
thin, rectangular in outline. Base flares anteriorly 
producing a subtriangular outline. Muscle-bounding 
ridges narrow, low, slightly curved, recurving anter
iorly toward midline. Diductor field variably suboval 
to bilobate. Adductors paired, elongate, oval abutting 
ventral process base. More deeply impressed in poster
ior regions. Muscle field bisected by weakly developed, 
rounded myophragm that may or may not extend to muscle 
field anterior. Interior covered by numerous minute 
pustules. Grooved over entire surface, impressions of 
rugae present in posterior regions. 

Interarea denticulate along about half shell 
width. Cardinal process bilobed, disjunct, moderately 
divergent, projecting posteroventrally, overhanging 
hinge, medially grooved producing a quadrilobate pro
cess, resting on low buildup of shell material. 
Flanked by two closely set, short, widely divergent 
socket plates. Adductor-bounding ridges very faint, 
producing a subrhomboidal field. Posterior adductors 
suboval in outline. Very faint, broad, flat ridge 
continuous from base of process and bisects the muscle 
field. Flanked by two gently divergent, poorly 
developed ridges that are composed of moderately well 
developed cylindrical tubercles in the an terior area 
which are probably the site for the anterior adductors. 
Surface covered by numerous minute pus tules; grooved 
anteriorly. 

Comparison . This species is similar in outline to 
some of the species of Mesodouvillina illustrated in 
this paper, but is far more concavo-convex to nearly 
geniculate. Very few dorsal valves were available for 
study and the one illustrated does not possess as well 
developed interrupted rugae as is present on the dor
sal valves of ar ticulated specimens. Therefore, there 
is some doubt that the dorsal valve used in the com
parison and description for this species actually 
belongs to it. Until additional material is available, 
the affinities of this species will be in doubt. 

Genus Brachyprion Shaler, 1865 

Type species, Strophomena leda Billings, 1860, p. 55, 
Figs. 2, 3. 

11Brachyprion 11 cf. ''B. 11 mirabilis Johnson, 1970 

Plate 15, figures 1-5 

Shaleria sp. Boucot et al., 1960, p. 12, Pl. 11, 
figs. 23-26, Pl. 12, figs. 1-8. 

cf. 11Brachyprion 11 mirabilis Johnson, 1970, p. 115, 
Pl. 22, figs. 1-12. 

Material and occurrence . Silicified specimens from 
GSC local ties C-33700, C-33701, C-33702, Devon Island 
Formation, Devon Island. Early Lo chkovian. 

Discussion. This species is poorly represented both 
in numbers as well as state of preservation. Nearly 
all the valves are fragmentary and poorly preserved. 
However, the distinguishing features of 11Brachyprion 11 

are present. The cardinal process lobes are disjunct 
and project ventrally, not extending beyond the hinge 
line. The socket plates are widely divergent and set 
far apart. The ornament is parvicostellate with 
variably developed interrupted rugae as well. This 
species differs from ''B . 11 mirabilis Johnson (1970, 
p. 115, Pl. 22, figs. 1-12) in having smaller, thinner, 
cardinal process lobes as well as less deeply incised 
ventral adductor scars. Until additional material is 
available to determine intraspecific variation, posi
tive specific assignment of this species is not 
practicable. 

Suborder CHONETOIDEA 

Superfamily CHONETACEA Bronn, 1862 

Family CHONETIDAE Bronn, 1862 

Subfamily STROPHOCHONETES Muir-Wood, 1962 

Genus Asymmetrochonetes n. gen. 

Type species. Asymmetrochonetes spinalonga n. gen., 
n. sp. 

Diagnosis. Shells small, transversely suboval in out
line, concavo-convex in lateral profile with one or two, 
rarely three, long, hollow spines on right side of the 
hinge only, very rarely on left side only. Dorsal 
medium septum nearly imperceptible to absent. Anderidia 
well developed. Cardinal process bilobed proximally, 
quadrilobed distally. 

Comparison. This genus differs from Strophochonetes 
Muir-Wood in lacking a median capilla on the ventral 
valve and in lacking spines on both side of the ventral 
hinge. It is similar to forms illustrated as 'Stropho
chonetes 11 (Johnson, 1970, p. 133, Pl. 30, fig. 6), but 
these forms possess spines on both the left and right 
margin of the hinge. It differs from Septachonetes 
Chatterton (1973, p. 76, Pl. 14, figs. 18-25, Pl. 17, 
figs. 1, 2) in lacking secondary lateral septa. This 
genus is somewhat larger than Septachonetes Chatterton 
in that Chatterton reports specimens rarely being wider 
than 5 mm, whereas specimens of Asymmetrochonetes reach 
nearly 7 mm or slightly larger in width. 
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Species assigned 

As ymmetr ochonet es spi nalonga n. gen., n. sp. 
S. (Strophochonetes) maramilia Garcia-Alcalde and 

Racheboeuf, 1975, p. 331, Fig. 3a-e. 

Asymmetrochonet es spinalonga n. gen., n. sp. 

Plate 19, figures 14, 17-35 

Derivation of name : Asymmetros , without symmetry 
(Latin); spina , spine; longus, long (Greek). 

Material and occurrence . Holotype (GSC 47207), para
types (GSC 47206, 47208, 47209, 47210, 47211, 47212, 47213 
47214, 47215), GSC locality C-26915, plus additional 
silicified specimens from GSC localities C-26914, 
C-26915, C-26916, C-26917, C-26918, C-26919, C-26920, 
C-26921, unnamed unit, section 10, Prince of Wales 
Island. Early-late? Lochkovian. 

Diagnosi s. As ymmetrochonetes with long, well-developed 
spines and lacking a well-developed dorsal median 
septum. 

Description . Shells very small, transversely suboval 
in outline, concavo- convex in lateral profile, on some 
specimens small auricular projections are present. 
Ventral interarea low, broad, flat, triangular, steeply 
apsacline to catacline. Ventral umbo gently inflated. 
Dorsal interarea low, flat, anacline. Delthyrium 
moderately broad, divergent, covered apically by very 
thin, convex, pseudodeltidium. Maximum width at mid
length. Hinge line straight, nine tenths shell width. 
Cardinal angles acute to slightly rounded, obtuse. 
Ornament consists of fine, radial, subrounded, low, 
broad, closely spaced costellae that increase anteriorly 
by bifurcation and implantation on both valves. Long, 
slender, hollow spines present on ventral valve, meet 
hinge at approximately 90°; posteriorly curving toward 
midline forming an angle of about 60° with hinge. 
Generally one or two spines on right hand margin of 
hinge, rarely three. Angle between spines and commis
sural plane varies from 20° to 60°, ventrally inclined. 

Teeth very short, elongate-oval in outline, 
parallel hinge in lateral profile. Short, high, thin, 
median septum present, confined to umbo. Diductor 
field weakly impressed, subrhomboidal in outline. 
Surface covered with minute pustules and grooves from 
costellae. 

Socket ridges well developed, short, widely 
divergent, merge at base of bilobed proximally, dis
tally quadrilobed cardinal process. Lobes project 
posteriorly, short, diverging slightly. Alveolus 
shallow. Anderidia moderately well developed, diverg
ing at an angle of about 60°. Median ridge or septum 
very weakly developed to imperceptible. Surface 
covered with grooves reflecting costellae, best 
developed anteriorly. Pustules arranged in rows on 
top of ridges. 

Comparison and discussion. This genus is not unique 
in that the spines present on the ventral hinge are 
present on one side only. Of 517 specimens with the 
hinge well preserved, all but one had spines on the 
right hand margin of the hinge. One specimen has a 
spine on the left hand margin and none on the right. 
In most other chonetids, the spines are arranged in 
pairs on both sides of the hinge. Other workers have 
illustrated forms with spines on one side of the hinge 

so 

only which demonstrates the occurrence of this feature 
in other parts of the world (Chatterton, 197 3; Garcia
Alcade and Racheboeuf, 1975). Asymmetrochonetes 
spinalonga differs from A. mar imilia (Garcia-Alcade 
and Racheboeuf, 1975, p. 331, Fig. 3a- e) in being 
smaller and not pos sess ing a well- developed dorsa l 
median ridge . 

Order RHYNCHONELLIDA 

Superfamily RHYNCHONELLACEA Gray, 1848 

Family RHYNCHOTREMATIDA Schuchert, 1913 

Subfamily ORTHORHYNCHULINAE Cooper, 1956 

Genus Machaer ari a Cooper, 1955 

Type species. Rhynchonella fo rmosa Hall, 1857, p. 76. 

Machaeraria obesa n. sp. 

Plate 20, figures 1-24 

Derivation of name . Obesus, fat (Latin). 

Mat erial and occurrence . Holotype (GSC 47219), para
types (GSC 47218, 47223), GSC locality C-26915, plus 
additional calca reous and silicified material from 
GSC localities C-26873, C-26874, C-26880, C-26881, 
section 8, C-26906, section 9, C- 26911, C-26915, 
C-26916, C- 26917, C-26919, C-26920, unnamed units, 
section 10, Prince of Wales Island. Early-late? 
Lochkovian. 

Diagnosis . Shells subpentagonal to transversely oval 
in outline, strongly biconvex in l a teral profile. 
Costae bifurcate in fold and sulcus of mature specimens, 
implanta tion common in ventral sulcus. 

Descr iption . Shells small to medium sized. Delthyrium 
triangular, divergent, covered partially by disjunct 
continua tion of shell margins in posterior portions 
leaving a na rrow foramen ex tending to posterior of 
valve. Foramen varies from hypothyrid to submesothyrid. 
Ventral umbo slightly infla ted. Ventral beak suberec t. 
Dorsal umbo slightly inflated, beak incurved. Hinge 
line short, curved. Maximum width anterior to mid
length. Ventral sulcus well developed, deep, nearly 
flat bottomed, extends from umbo to anterior margin, 
containing one to three, less commonly four costae. 
Dorsal fold well developed, raised above shell margin, 
high with smooth sides, extending from umbo to anterior 
margin and has two to five costae. Lateral costae in 
sulcus of some specimens become obsolete anteriorly. 
Ornament on flanks consists of radial, subrounded to 
angular costae separated by broad U- to V-shaped inter
spaces, increasing from near umbo by implantation and 
rarely by bifurcation. Costae more angular anteriorly 
in larger, more mature specimens; crossed by very fine, 
closely spaced, concentric growth lines. 

Hinge teeth well developed, set widely apart, 
elongate-oval in outline, close to shell wall, widely 
divergent, supported by short, plate-like, widely 
divergent dental lamellae. Diductor muscle bounding 
ridges poorly defined, continuous from lamellae, con
verge to midline, then diverge, extending nearly half 
shell length. Diductor scar subtriangular in outline. 
Adductors weakly impressed, elongate-oval, anterior to 
umbo. Interior surface corrugated due to costae. 



Sockets elongate-oval in outline, cylindroidal, 
moderately deep, widely divergent, impressed in shell 
wall. Sockets bounded medially by outer hinge plates, 
triangular in outline, curved, sloping dorsomedially. 
Notothyrium deep, narrow, triangular, contains long , 
septaform cardinal process. Crura arise from anterior 
of hinge plates, anteroventrally directed, crescentic 
in cross-section, upper surface convex. Muscle field 
not impressed. Shell surface corrugated due to 
impress of costae. 

Comparison . This species differs from M. cf. M. for
mosa (Hall) (Savage, 1971, p. 406, Pl. 70, figs. 35-43) 
in being much more dorsibiconvex , more transverse in 
outline and having a more pronounced dorsal fold. 
Machaeraria ku:!'jensis (Gratsianova, 1967, p. 76, Pl. 6, 
fig. 9) is far less dorsibiconvex and is subtriangular 
in outline as well as possessing smooth umbos. It is 
similar to M. formosa (Hall) (Cooper, 1955, p. 55, 
Pl. 13, fi gs . 13-29), but is far more dorsibiconvex as 
well as having a deeper sulcus and l arger, more ele
vated fold and being more transverse in outline. It 
differs from M. paraformosa Lenz (Lenz, 1977, p. 89, 
Pl. 18, figs. 6-26) in being more transversely oval in 
outline, in having fewer, more angular costae, as well 
as being much more dorsibiconvex in lateral profile. 

Family TRIGONIRHYNCHIIDAE Schmidt, 1965 

Genus Ancillotoechia Havlicek, 1959 

Type species. Rhynchonella ancillans Barrande, 1879, 
Taf 36 als., Figs. 2, 12-17. 

Discussion. Ancillotoechia bears a very striking 
resemblance to Hemitoechia Nikiforova (1970), but 
differs internally in possessing a plate across the 
dorsal septalium. Specimens of Hemitoechia were 
obtained from Nikiforova and one was serial sectioned. 
It is illustrated here (Fig. 21) for comparison. 
Hemitoechia possesses a pair of crural flanges on the 
inner edges of the septalium. However, these do not 
unite to form a plate. 

Ancillotoechia gutta gutta 
Johnson, Boucot, and Murphy, 1973 

Plate 20, figures 25-38, Plate 21, figures 1, 5, 8-12 

Ancillotoechia gutta gutta Johnson, Boucot, and Murphy, 
1973, p. 43, Pl. 22, figs. 1-19. 

Material and occu:f'rence. Calcareous and silicified 
specimens from GSC localities C-26806, C-26810, unnamed 
unit, section 2, C-26813, unnamed unit, section 3, 
Prince of Wales Island. Early Lochkovian. 

Diagnosis . Shells subtriangular to pyriform in outline, 
moderately dorsibiconvex in lateral profile, with well
developed fold and sulcus. 

Discussion . Ancillotoechia gutta gutta has been well 
described by Johnson et al. (1973) and the writer 
feels no need to duplicate it here. However, a notice
able difference was detected in specimens from Prince 
of Wales Island. As is true at the subspecific level 
of taxonomy, noticeable differences are very minor and 
some characters overlap from one form to another. 

This subspecies is characterized by its subtrian
gular to pyriform outline. Immature specimens are 
sharply triangular in outline and ventribiconvex. 
Mature specimens are moderate ly dorsibiconvex in l a teral 
profile. The ventral sulcus is well developed in anter
ior regions and contains three costae and the dorsal 
fold four. The dorsal umbo is slightly flattened. The 
fold is moderately to strongly raised above the shell 
margins and is best developed in anterior regions. The 
ventral beak is narrow, pointed and suberect to gently 
incurved over the dorsal umbo. Costae on each flank 
range from four to eight on larger specimens. 

Comparison . This subspecies differs from A. gutta 
r otunda n. subsp. in being more triangular in outline, 
having more costae, being more oval in lateral profile 
and having a better developed ventral sulcus and 
dorsal fold as well as more angular costae. It is also 
slightly larger than A. gutta rotunda n. subsp. 

Ancillotoechia gutta rotunda n. subsp. 

Plate 21, figures 6, 7, 13-35 

Derivation of name : Rotundus, rounded (Latin). 

Material and occurrence. Holotype (GSC 47237), para
types (GSC 47233, 47234, 47235, 47236), GSC locality 
C-26952, plus additional material from GSC localities 
C-26939, C-26940, C-26942, C-26943, C-26945, C-26952, 
section 11, C-26973, C-26974, C-26985, C-26986, C-26987, 
C-26988, C-26989, C-26990, section 12, unnamed carbonate 
unit, Baillie Hamilton Island. Early Lochkovian. 

Discussion . This subspecies is characterized by its 
subtriangular to suboval outline. It is variably 
dorsibiconvex to slightly ventribiconvex in lateral 
profile. The dorsal umbo is rounded and gently inflated. 
Imma ture specimens are subtriangular in outline and 
ventribiconvex in lateral profile. Some specimens are 
nearly equibiconvex and appear globose. The ventral 
sulcus is very shallow and conta ins three to four cos
tae. The dorsal fold is also poorly developed and 
does protrude much above shell margin and contains four 
to five costae. The flanks contain four to seven costae 
on larger specimens. 

Comparison . This subspecies differs from A. gutta gutta 
in being more biconvex in lateral profile, more oval 
shaped and possessing a much weaker ventral sulcus and 
dorsal fold as well as more rounded costae. 

Ancillotoechia magnaplica n. sp. 

Plate 21, figures 49, 56, 63, 70, 
Plate 22, figures 1-31, 36 

Derivation of name . Magnus , large; plica , fold (Latin). 

Material and occurrence. Holotype (GSC 47250), para
types (GSC 47253, 47254, 47255, 47256, 47257), GSC 
locality C-26913, plus additional silicified specimens 
from GSC localities C-26911, C-26913, C-26914, C-26915, 
C-26916, C-26917, C-26918, C-26919, C-26920, C-26921, 
unnamed unit, section 10, Prince of Wales Island. 
Early-late? Lochkovian. 
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Diagnosis. Medium-sized shells, dorsibiconvex in 
lateral profile, subtriangular to transversely suboval 
in outline, costae very sharp, angular, fold and sul
cus well developed, umbos faintly costate to nearly 
smooth, ventral umbo pinched. 

Description. Immature specimens subtriangular in out
line and ventribiconvex. Delthyrium open, high, narrow. 
Hinge short, curved. Ventral umbo inflated. Beak 
sharply pointed to pinched, suberect to gently incurved. 
Dorsal umbo gently inflated, beak incurved. Maximum 
width slightly anterior to midlength. Shallow, ventral 
sulcus moderately developed in anterior half of shell, 
extending into tongue-like process. Sulcus uniplicate, 
sharply serrate. In some specimens, flanks slightly 
recurved. Sulcus of most specimens contains three 
costae. Fold of most specimens contains four costae. 
Ornament on flanks consists of subrounded to angular 
costae which become faint to nearly imperceptible for 
umbo. Commissure has zig-zag crenulate margin of 
interlocking costae, accentuated in fold and sulcus. 
Flanks have five to eight well-developed costae . Rare 
well-developed growth ridges present on some specimens. 

Hinge teeth small, suboval in outline, widely 
divergent, supported by thin, widely divergent, plate
like dental lamellae situated close to shell wall. 
Muscle-bounding ridges extend from anterior edges of 
lamellae and are moderately divergent. Diductor field 

_subtriangular t o gently bilobed. Adductors faint, 

elongate-oval. Surface corrugated due to impress of 
costae. 

Sockets shallow, very narrow, broadly divergent, 
bounded by shell wall and high socket ridges. V-shaped 
septalium covered by inner hinge plates, open apically. 
Septalium supported by well-developed, blade-like median 
septum extending half shell length. Crura extend as 
anterior extensions of outer hinge plates, are thin, 
crescentic in cross-section, curving anteroventrally. 
Surface corrugated due to impress of costae. 

Comparison. This species differs from A. gutta gutta 
Johnson, Boucot, and Murphy (1973, p. 43, Pl. 22, 
figs. 1-19) in being large r, more variable in outline, 
in having a more pronounced fold and sulcus and in 
having nearly smooth umbos in some specimens. It is 
similar to A. nucuZa (Sowerby) (Kozlowski, 1929, p. 150, 
Pl. 6, figs. 17-27) but has more angular costae, smoother 
umbos and a much more developed fold and sulcus. AnciZ
Zotoechia anciZZans (Havl1~ek, 1961, p. 59, Pl. 6, 
figs. 8-11) has fewer, coarser, more rounded costae and 
is pear-shaped in outline . It differs from A. pZicaminor 
n. sp . in being larger, having more coarse, angular 
costae and a better developed fold and sulcus. 

OOOOQ 
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FIGURE 22 . Drawings of acetate peels from serial sections of AnciZZotoechig pZicaminor n. sp. 
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Ancillotoechia plicaminor n. sp. 

Plate 21, fi gures 36- 40, 43-47, SO- S4, S7-61, 
64-68, 41, 48, SS, 62, 69, Figures 22, 23 

Derivation of name . Plica , fold; minor , smaller (Latin). 

Material and occurrence . Holotype (GSC 47239), para
t ypes (GSC 47238, 47240, 47241, 47242, 47243), GSC 
locality C-2 69S2, plus additional material from GSC 
localities C-26848, C-268SO, C- 268Sl, C- 268S2, C-268S3, 
unnamed unit, section 7, Prince of Wales Island. Early 
Lochkovian. 

Diagnosis . Shells small, subrhomboidal to subpentagonal 
in outline, dorsibiconvex to nearly biconvex in l a teral 
profile. Fold generally part of even c urvature of out
line of shell in anterior view, umbos nearly smooth. 

Description . Hinge short, curved. Maximum width at 
midlength. Ventral umbo inflated. Ventral beak narrow, 
suberect to gently incurved . Dors a l umbo broad, 
inflated, beak incurved. Delthyrium open, divergent, 
moderately high and broad. Ventra l sulcus shallow, 
very poorly developed t o nonexist ent, generally part 
of even curvature of valve, contains three to five 
costae . Dorsal fold weakly differentiated from flanks, 
best seen in anterior one quarter of shell, contains 
four to six costae. Flanks contain five to eight cos
tae. Ornament consists of subangular to subrounded 
costae separated by moderately deep U- to V-shaped 
interspaces. Costae crossed by ve r y faint, c losely 
spaced, concentr ic growth lines. 

Hinge teeth short, elongate-oval in outline, 
separated by well-developed, short, divergent, plate
like dental lamellae. Muscle field not impressed. 
Inner s urface corrugated due to impress of costae . 

Sockets fairly broad, divergent, bounded by shell 
wall and socket ridges. V-shaped septalium supported 
by well-developed, blade-like median septum extend ing 
one third shell l ength. Septalium covered by inner 
hinge plates, convex dorsally, open apically. Crura 
extend from out er hinge plates, are crescentic in 
cross-section and extend anteroventrally. Surface 
corrugated due to impress of costae. 

Comparison . This species differs from A. gutta gutta 
Johnson, Boucot, and Murphy (1973, p. 43, Pl. 22, 
figs. 1-19) in being more convex, in having a much 
less well developed fold and sulcus and flattened, 
nearly smooth dorsal umbo. Ancillotoechia nucula 
(Sowerby) (Kozlowski, 1929, p. lSO, Pl. 6, figs. 17-27) 
has a more inflate d ventral umbo, and is more trans
verse t o suboval in outline as well as having a be tter 
developed fold and s ulcus . 
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Family UNCINULIDAE Rzonsnitskaya, 1956 

Subfamily UNCINULINAE Rzonsnitskaya, 1956 

Genus Uncinulus Bayle , 1878 

Type species . !lemi t hyri s subwi Zsoni d' Orbigny, 1850, p. 92 . 

'VncinuZus" sp. 

Plate 22, figures 32- 35, 37- 43, Figures 24, 25 

Ma t erial and occurrence . Calcareous and silicified speci
mens from GSC localities C- 26806, unnamed unit, C-26810, 
C-26811, C- 26812, C- 26813, C- 26814, C- 26816, C- 26817, 
unnamed unit, section 3, Prince of Wales Island. Early 
Lochkovian. 

Discussion . These shells are a problem in that they resemble 
Unci nulus sensu stricto in outline and ornament, but do 
not possess a comb-like cardinal process nor a plate 
covering the dorsal septalium. They may belong to a new 
genus but, unti l other mater i al from other par t s of the 
wor ld ha s been examined, it seems advisable to place 
this form tenta tively with the uncinulids. 

Diagnosis . Shells broadly triangular in outline, slightly 
dorsibiconvex in lateral profile. Hinge plates not con
junct. Septalium infilled with callus-like deposit. 

Description. Shells of moderate size, subpentagonal in 
immature stages, broadly triangular in adult s . Ventral 
umbo inflated, beak incurved, almost resting on dorsal 
valve. Dorsal umbo gently inflated, beak incurved. Hinge 
short, curved . Maximum width slightly anterior to mid
length. Shallow ventral sulcus begins near umbo, widely 
divergent, ending in well-developed, wide, nearly flat 
topped tongue. Low dorsal fold begins near umbo, broadly 
divergent, best seen in anterior one third of shell as 
well as rectangular deflection of commissure. Ornament 
consists of numerous, low, rounded, broad costae separ
ated by narrow U-shaped interspaces. Costae on flanks 
of fold and sulcus in anterior one quarter of shell 
become more angular, elevated. Costae in fold and 
sulcus flatten out and are longitudinally grooved 
reflecting spines. Lateral costae a l so grooved. 

Hinge teeth stout, oval in cross- sec tion, dive r
gent supported by short, divergent, plate-like lamellae 
partially fused to shell wall . Pedical collar well 
developed. Diductor field deeply (Figs. 24, 25) 
imp r essed, s ubtr iangular in outline, bisected by well
developed, elongate myophragm. Weakly impressed 
adductor field appears elliptical in outline . Interior 
weakly impressed due to impress of cos t ae . 

Sockets well developed, deep, U-shaped in cross
section, floored by socket plates. V-shaped septalium 
supported by well-developed, posteriorly thickened 
(almost bulbous), plate-like median septum extending 
nearly half shell length. Septalium infilled with 
callus-like deposits forming large, mound-like build
ups on outer hinge plates, creating an incipient 
cardinal process. Covering plate absent. Thickened, 
well-developed crura extend anteroventrally. Muscle 
field not impressed. Shell crenulated anteriorly due 
to impress of costae. 

Compar ison . This genus is similar to " Tadschikia " 
(this paper) in that it possesses a similar ornament 
and internal features. However, it differs in having 
a broader, more transverse outline, being less dorsi
biconvex and not possessing a plate covering the dorsal 
septalium. It is somewhat similar to Plet horhynchus 
dunensis (Drevermeuil) figured by Barrois et al. (1922, 
p. 99, Pl. 14, figs. 11-18), but does not possess as 
well developed a fold and sulcus . 

Subfamily HEBETOECHIINAE HavliEek, 1960 

Genus Hebetoechia Havli~ek, 1959 

Type species. Ter ebr atu la hebe Barrande , 1847, p. 442, 
Taf 19, fig. 11. 

Hebetoechia ornatrix Havlicek, 1961 

Plate 22, figures 44- 60, Pla te 23, fi gures 1-4, 14-41, 
Figures 26, 27 . 

Hebetoechia ornatrix Havlicek, 1961, p. 121, Pl . 8, 
figs. 2, 3, Textfig. 45 . 

Mater ial and occurrence . Calc areous and silic ified 
specimens from GSC localities C-26822, C-26823, C-26824, 
C-26825, C- 26828, C- 26829, C- 26830, C-26831, unnamed 
unit, sec tion 4, Prince of Wales Island. Early 
Lochkovian . 

Diagnosi s . Shells subpentagonal in outline, dorsibi
convex in lateral profile with robust dorsal valve. 
Ventral sulcus contains four to eight costae and the 
dorsal fold five to nine. 

Descript ion. Shells small to medium sized. Ventral 
umbo gently infla ted. Beak pointed, incurved over 
dorsal valve. Dorsal umbo inflated, beak incurved . 
Delthyrium moderately high, open , divergent. Hinge 
short , curved. Maximum width at midlength. Ventral 
sulcus poorly developed, shallow, broad, flat-bottomed, 
best developed in anterior third of shell forming 
tongue-like process, contains four to eight cos tae. 
Dorsal fold poorly developed, broad, flat-topped, best 
developed in anterior third of shell, flanks contain 
six to ten cos t ae; fold best seen on anterior commis
sure as rectangular deflection. Fold protrudes slightly 
above even curvature of shell. Ornament consists of 
moderately to strongly rounded, broad costae, wider 
than high, separated by narrow interspaces, increasing 
anteriorly by implantation. Umbos smoo th. Costae in 
ventral tongue grooved and fla t. Costae crossed by 
very fine, concentric, very closely spaced growth 
lines. 

Hinge teeth small, delicate, elongate- oval in 
outline, widely divergent, supported by short, diver
gent, plate-like dental lamellae set close to shell 
wall and confined to umbo. Thin, low muscle-bounding 
ridges continue anteriorly from lamellae and are diver
gent , forming a subrhomboidal to gently bilobate 
diductor field. Adductor field small, cordate, pos
terior to umbo. Inner surface corrugated due to impress 
of costae. 

Sockets short, subtriangular in outline, U-shaped 
in cross-section. Supported by well- developed socket 
plates, widely divergent, c overed posteriorly by shell 
wall and hinge plates. Outer hinge plates triangular 
in outline curving an t erodorsally . Moderately to 
broadly divergent V-shaped septalium supported by thin, 
blade-like median septum that may or may not thicken 
anteriorly. Notothyrial cavity very high, narrow . 
Septalium infilled with buildup of callus-like deposits, 
cleft medially, variable in thickness, also present on 
hinge plates, forming incipient ca rdinal process. 
These deposits may be very low, rounded, ranging to 
moderately high and bulbous. Crura extend from inner 
edge of outer hinge plates, are moderately divergent, 
crescentic in cross- section and project anteroventrally. 
Muscle scars not seen. Inner surface corrugated anter
iorly due to costae. 
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Comparison . This species differ s from H. hebe 
(Havlitek, 1961, p. 119, Pl. 27, figs. 8-14, Textfig. 
44) in being larger , more r obust, and possess ing more 
cos tae. Havlicek (19 61) illustrates the na ture of the 
septalium infilling which appear s dif fe r ent from 
speci es to species . However , this fea ture is now 
known t o vary considerably in a single collec tion of 
shells and, therefore, the wr iter fee l s it i s of little 
use as a specific charac t er. Hebetoechia compta 
(Havlicek , 1961, p . 12 3 , Pl . 19, figs . 6- 9) is larger, 
l ess robust and possesses more cos t ae . 

Genus Tadschikia Nikiforova, 1937 

Type spec i es. Wilsonella (Tadschi ki a) wilsoniaformis 
Nikiforova, 1937 , Pl. 6 , fi gs . 6a-e, 7a- d, 8a- c, 9, 10. 

11Tadschikia 11 crassiforma crassiforma n. s p., n. s ubsp. 

Plate 23 , fi gures 5-13, Plate 24 , figures 1- 15 , 
Plate 25 , figur es 3, 8, Figure 29 

Derivation of name . Crassus , fat; foY'l'Tla , form (Latin). 

Material and occurrence . Holotype (GSC 47287), para
_t ypes (GSC 47288, 47289), GSC l ocality C-26989, plus 

addit ional ma t eria l from GSC l ocalities C- 26973, 
C- 26974, C-26984, C- 2698 7, C-2 6988, C-269 89 , s ec tion 12, 
unnamed carbonate unit, Baillie Hamilton Island. Early 
Lochkovian . 

Di scussion. 11Tadschikia 11 is a problem in tha t it does 
not coincide completely with known uncinulid genera. 
It possess es a plate coverin g the dor sal sep t a lium, but 
does no t possess a comb-like cardinal process . Ra ther, 
the sep t a lia l infilling consis t s of t wo mound- like 
lobes wi th a dep r ess ion separ ating t hem . The na ture 
of this infilling needs mor e investiga tion before th is 
genus can be assigned with any cer t aint y . 

It i s very s imilar t o Sphaerirhynchia gibbosa 
(Johnson et al ., 1973 , p. 44 , Pl . 23, figs . 1-11). 
However, t he specimens illus trated possess a pla te 
covering the dorsal sep t a lium, a fea ture which true 
Sphaerirhynchi a does no t have . A.J. Boucot kindly 
gave the wr iter a specimen of Sphaerirhynchia from the 
Lud low of Engl and which was subsequently serial sec
tioned. The ace t a t e pee l s of this spec imen are illus 
trated he r e (F ig . 28) for compa rison. It is s imilar 
t o Plethorhynchus dunensis (Drevermeui l) (Barrois e t 
a l., 1922, p. 99, Pl . 14, f igs. 11-18) , but does not 
possess a well-developed fo ld and s ulcus . Pictures of 
P. dunensis Drevermeuil do not confirm or deny exis t ence 
of a plat e in the dor sal valve . 

~®LRJ®@®®®(O) <[!;) ~ 0:2m~ 3, ~4 P ~ e~ ~ m ~ P\~ 
0.7 08 \lW w \1Y \JV 
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FIGURE 28 . Drawings of ace t a t e pee l s f rom seria l sections of Sphaerirhynchia sp . 
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Until the writer h as ha d the opportunit y to 
examine addition a l material and benefit f rom the know
ledge of his colleagues , this fo rm will be ass i gn ed 
provis i onal l y as 11 Tadschikia 11 sp . 

Diagnosis . 
in outline ; 
in outline, 

Shells globose, s ubp entagona l to py ri fo rm 
in pos t e rior profile, s h e lls s ubquadrate 
septa lium cover ed b y plate . 

Description. Shells medium s ized, s trong l y dorsibi
c onvex in l a t e r a l profile ; in posterior profile , s h e lls 
nearly square . Ventral umbo inflated, beak strongly 
incurved, n early touching dorsal umb o . Dorsa l umbo 
smooth t o f aintly costate, n early f l a t, beak incurved . 
De lthyrium open, f a irly high, modera t e l y divergent. 
Hinge short, curved. Maximum width ant er i or to mid
line . Ventr a l sulcu s poorly developed , broad, flat 
bottome d, b es t seen in anterior one third t o one 
qua rter of shell, contains f i ve t o t e n cos tae in l arge 
specimens. Sulcus extend s into we ll-deve lope d tongue . 
Dors a l fold also poorly deve lope d, best seen in anter
ior th i rd of shell, fairly wide, low, flat topped, 
containing 6 to 11 costae in l arge specimens. Best 
seen as r ec t a n gular deflection in a nterio r commissure. 
Flanks contain 13 to 15 costae on l a r ge s pec imens. 
Ornament consists of moder a t e l y t o strongly rounded 
costae separated by narrow V-shaped interspaces. In 
ventral tongue , costae fl a t a nd gr ooved . Costae 
c rossed by fairly we ll deve loped , concentric gr owth 
lines, b es t seen in anterior r egions . 

Hi n ge teeth fairly s hort, e longat e in outline, 
wide ly dive r gent, supported by well-developed, anter
iorly diver gent, plate-like l a mel l ae , set c lose to 
shell wall. Umbonal cavity well developed. Well
developed, high, muscle-bounding ridges continu e 
anteriorly from lamellae, divergent. Diductor field 
subtriangular to gently biloba t e , deep l y incised. 
Adductor fi e ld elongate, cordate in outline, anterior 
to umbona l cavity . Muscle field separa t e d by thin, 
poorly deve loped myophragm. Inter i or crenulate due t o 
impres s of cos t ae . 

Socke t s n a rrow, short, s ubtr ian gu lar in outline, 
U- s haped in cross- sec tion, widely d iver gent, covered 
posteriorly by shell mate ria l; s upported b y socket 
pla tes. Septalium V-shaped, very thick, s upported by 
well-develope d, blade-like me dia n septum extending 
nearly h a lf shell length. Septum thickens markedly 
near septalium and becomes n early bulbous . Socket 
ridges connect to triangular outer hinge pla t es which 
are thi ck e n e d and s l ope ante romedially . Two rais e d, 
knob-like areas present on ant e r ome dia l surfaces. 
Septalium covered b y well-deve lope d plate, open api
cally . Area of thickened shell ma t e rial on outer 
hinge plates may have served as incipient cardinal 
process. Crura thin, blade-like, delicate, gently 
divergent, c r escentic in c ross- sec tion, projec t 
anteroventrally. Muscle scars no t seen . Surface 
crenulated due t o impress of cos t ae. 

Comparison . This subspecies differs from 11 T. 11 crassi
forma producta n. sp., n. subsp. in b e ing more quad
rate in anterior view and far more dors ibiconvex in 
latera l profile. 

11 Tadschikia " crassiforma pr oducta n . sp. , n. subsp. 

Plate 24 , figures 16- 34 , Plate 25 , figures 1, 2 

Der i vation of name . Cr assus , fa t; forma , form; 
productus , drawn out (La tin). 

Material and occurrence . Holotyp e (GSC 4 729 2), para 
t ypes (GSC 47290, 47291), GSC locality C- 26949 , plus 
a ddit ional material from GSC l ocalities C-26949, 
C-269 52 , section 11, unna med carbon a t e unit, Baillie 
Hamilton Island. Early Lochkovian . 

Diagnosis . Shells r ec t angular in pos terior profile , 
possessing well-developed plate cover ing sep t alium . 

Description . Sh e lls medium sized, s trongly to moder
a t ely d o r sibiconvex in lateral profile; in posterior 
pr ofi l e , s hells e l on ga t e , r ec t a n gular , drawn out. 
Ven tral umbo slightly inflated, beak incurved . Dorsa l 
umb o nearly flat , beak incurved . Del thyrium open, 
moderately high triangular , divergent. Maximum width 
a t midlength . Ventral s ulc us no t deve loped, s hel l 
passes into tongue-like projection. Dorsal fold n o t 
developed , b es t seen as r ec t angular de flection in 
an t e rior commissure . Ornament cons i s ts of nume r ou s , 
modera t ely t o s trongly rounded cos t ae separated by 
n ar r ow V- shaped inte r spaces , c rossed by r a r e , con cen
tric growth lines . Costae more rounded a nteriorly , 
fla tte ning out in tongue . Cos t ae g r ooved on anterior 
a nd lateral areas of she lls r ef l ec ting s pines . 

Hinge t ee th stubby , e l onga t e - oval in outline, 
widely separated, widely divergent. Supported b y 
widely divergent, plate - like dental lamellae fused t o 
shell wall in anterio r r egion s , umbonal cavity well 
deve loped, pedicle collar present. Diductor field 
deeply incised, subpentagonal in outline, tending 
t oward bilobation in anterior r egions, extending half 
shell length, separated from umb onal cavity by th ick
ened shell deposits. Add uc t o r field e l on ga t e - oval , 
bisected b y thin, blade-like myophragm not ex t e nding 
f ul l length of field . Inte rior c r enula t e d due t o 
impress of costae. 

Sockets moderately d eep , e l on ga te in outline , 
U-shaped in cross - sec tion, widely divergent, floored 
by socke t plates . V- s h ape d sep t a lium supported by 
bla d e-like median septum, thi c kening posteriorly, 
ext e nding n early half shell l e n g th. Socket ridges con
n ec t e d to triangular out er socket plates which inc r ease 
i n height anteriorly and then c urve anteromedially. 
Septalium covered by well-developed, thick plate, open 
apicall y . Crural bases join ant e rior portion of outer 
socke t plates. Muscle scars not seen. Surf ace faintly 
crenula ted due to impress of cos t ae . 

Comparison. This subspecies dif fe rs from 11 Tadschikia 11 

crassiforma crassiforma n. sp., n. s ubsp. in b e ing far 
mor e r ec t a n gular, dr awn out in posterior pro f ile. The 
dorsal outer socke t plates a r e much better deve l oped 
in this species a nd it exh i bits no evidence of s hel l 
buildup forming an incipient cardina l process. The 
sep t alium is not infilled with secondary material. 
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Family uncertain 

Genus Linguopugnoides Havlicek, 1960 

Type species . Rhynchonella nympha Barrande varietas 
carens Barrande, 1879, p . 94, Taf. 122 , figs. 4, 5. 

Linguopugnoides uyenoi n. sp. 

Plate 25, figures 4-7, 9- 42, Figure 30 

Derivation of name . For T.T. Uyeno, Geological Survey 
of Ca na da. 

Material and occurrence . Holotype (GSC 47301), para 
t ypes (GSC 47299 , 47300, 47302, 47303, 47304, 47305, 
47306), GSC locality C- 26883, plus additiona l mat e rial 
from GSC locali t ies C- 26881, C- 26883, section 8, 
C-26903, C-2 6906 , unnamed units, section 9, Prince of 
Wales Island. La te Lochkovian, Quadrithyris Zone. 

1.2 1.3 1.4 1.5 

Diagnosis . Me dium-si zed Linguopugnoides , subpentagonal 
to transve rsely s uboval in outline, dorsibiconvex in 
lateral profile, cos tae varying from subangular to 
n early flat. 

Descr iption . Dorsal valve of most specimens t wice as 
dee p as ventral . Ventral umbo gently inflated, beak 
slightly incurved. Ventral valve moderately convex, 
not flat. Delthyrium moderately broad, triangular, 
op e n. Dorsal beak inc urved. Ventral sulcus begins 
about midlength , broad, modera tely deep, widely diver
gent, flat bottomed, conta ins three to four costae, 
extends into a tongue. Dorsal fold best deve lope d in 
anterior half of shell, moderat e l y high, broad, flat 
topped, contains four to five costae, rectangular in 
outline. Maximum width at midlength or s lightly anter
ior to it. Ornament con sis ts of subangular to rounded, 
radial c ostae present on a nt e rior two thirds of shell, 
separated by wide interspaces. Umbos smooth. Costae 
increase in angularity anteriorly. On some specimens, 
costae i n t ongue of sulcus are low, very rounded. 

1.7 

l.
9 

2.1 v 
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3.1 

5.5mm 
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4.4 

FIGURE 30. Drawings of ace t ate peels from serial sec tions of Linguopugnoides uyenoi n. sp . 
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Very fine, numer ous , concentric gr ow th lines cros s 
costae . Costae in sulcus limited to three t o four; 
in fold, four t o five; on each flank, three to five. 

Hin ge teeth stubby, e longat e- ova l in cross
section, s upporte d by well-developed, short, plate
like, divergent dental lamellae. Diductor field 
narrow, elongate , one third shell length, s ubtriangula r 
in outline and moderate l y impressed , bisec t ed through
out its l ength by thin myophragm . Adductor field not 
seen. Interior grooved due to impress of costae. 

Sockets moderately broad, divergent, e longate
oval in cross-sec tion, supported by socket plates. 
V-shaped septalium supported by well-developed median 
septum . Septalium uncover ed. Outer socket ridges 
connected to crural bases . Crura thin, delica t e , 
direc ted anteriorly , then anteroventrally. Muscle 
scars not seen. Shell interior grooved due to impress 
of costae . 

Comparison. This species differs from L. carens 
(Barrande) (Havli!ek, 1961, p. 94, Pl. 11, figs . 1, 2 , 
Textfig . 34) in having a much more inflate d ventral 
valve; fewer, less angular cos t ae as well as a much 
more impressed ventral diduc tor scar. 

Order SPIRIFERIDA 

Suborder ATRYPOIDEA 

Superfamily ATRYPACEA Gill, 1871 

Family ATRYPIDAE Gill, 1871 

Subfamily ATRYPINAE Gill, 1871 

Genus Atrypa Dalman , 1828 

Type species . Anomia reticularis Linne, 1758. 

Atrypa ni eczlawiensis Kozlowski, 1929 

Plate 26, figures 1-42 

Atrypa reti cularis var. nieczlawiensis Kozlowski, 1929 , 
p. 170, Pl. 8, figs . 14-17. 

Atrypa nieczlawiensis Johnson, Boucot, and Murphy, 
1973, p. 47, Pl. 24, figs. 14-27. 

Material and occurrence . Calcareous and silicified 
specimens from GSC localities C-26811, C-26812, C-26813, 
C- 26816, sec tion 3, C- 26841, C-26845, Reef, unnamed 
units, Prince of Wales I s land; C-26939, C-26940, 
C-26942, C- 26943, C-26945, C-26947, C-26948, C- 26949, 
C-26952, section 11; C-26968, C-26973, C-26974, 
C-26984, C-26985, C-26986, C-26987, C-26988, C-26 989, 
sec tion 12, unnamed carbonate unit, Baillie Hamilton 
Island. Ea rly Lochkovian. This wide l y occurring 
species seems to be a marker for early Lochkovian t i me 
in the Canadian Arctic Islands and elsewhere in the 
wo rld. It is known from the Borszcz ow Beds of Polish 
Podolia (Kozlowski, 1929). Johnson e t al. (1973) a l so 
descr ibe it from their F fauna from the Roberts Mountain 
Formation of central Nevada . This species is charac
terized by its ornament. Variations in shell outline 
and valve convexity do exist within populations and an 
ef fort has been made to illus tra te some of these 
(Pl. 26). Specimens of A. westfalicaDahmer (1951, 
p. 114, Pl . 11, f i gs. 19-21) are very similar to A. 
niecz lawiensis . 

Atrypa sp . 1 

Plate 27 , figures 1-6, 12 

Mat erial and occurrence . Silicified specimens from 
GSC localities C-26911, C- 26913, C-26914, C- 26915, 
C- 26916, C- 26917, C- 26918, C-26919, C- 26920, unnamed 
unit, sec tion 10, Prince of Wales Island . Early-late? 
Lochkovian. 

Discussion . This species is present in nearly every 
collection from section 10, and is a noteworthy element 
of the tota l fauna. Due to the plethora of similar 
species of Atr ypa present in the literature, no attempt 
will be made to assign this form a specific designation. 
However, thi s species can be distinguished from A. 
nieczlawiensis Koz l owski (19 29 ) in that it possesses a 
more triangular outline and a slightly stronge r deflec
tion in the anterior commissure. 

Atrypa sp. 2 

Plate 27, fi gures 7-11, 13-17 

Ma t erial and occurrence . Calcareous specimens from 
GSC localities C-26873, C- 26874, section 8, unnamed 
units, Prince of Wales Island. Late Lochkovian, 
Quadrithyris Zone. 

Di scussion . As with the previously mentioned species 
of Atrypa , no attempt will be made to assign it a 
specific designation. It is characterized by its 
broadly triangula r outline and well-developed deflec
tion in the anterior commissure. The latter fea ture 
seems to have some correlation with the amount of 
argillaceous material in the matrix . The more argilla
ceous sediments contain Atrypa spec imens with a stronger 
deflection in the anterior commissure . 

Genus Spirigerina d'Orbigny , 1849 

Type species . Terebratula marginalis Dalman, 1828,p. 143. 

Spirigerina sp. 

Plate 27, figures 19-30, 36 

Material and occurrence . Silicified specimens from 
GSC locality C-26911, section 11, unnamed unit, Prince 
of Wales Island. Early-late? Lochkovian. 

Diagnosis . Spirigerina with numerous, fine costae 
which decrease in height on the anterior mar gins of 
the valves. 

Description . Shells transverse ly suboval to subquadrate 
in outline, strongly dorsibiconvex in lateral profile. 
Ventral umbo gently inflated, beak s uberect. Delthy
rium partia lly covered by deltidial plates. Foramen 
well deve loped, subhypothyrid. Hinge short, curved. 
Maximum width at midlength. Ventral sulcus poorly 
developed, best seen in anterior quarter of shell, 
mode rately broad, flat bottomed, extends into long, 
well-developed t ongue. Dorsa l fold also poorly devel
oped, best seen in anterior quarter of shell and 
def lection of commissure. Ornament consists of numer
ous rounded to subrounded costae, increasing anteriorly 
by bifurcation, particularly in anterior half of shell, 
separa t ed by moderately broad U-shaped interspaces. 
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Costae become nearly flat at lateral and anterior shell 
margins. Rare, widely spaced, concentric growth lines 
cross costae . 

Hinge teeth well developed, suboval in outline, 
widely spaced, subparallel to hinge, not supported by 
dental lamellae. Muscle scars not visible , but on 
some specimens there is a subtriangular depression. 

Sockets elongate-oval in outline, divergent, 
U- shaped in cross- section, floored by socket plates. 
Crural bases connected to inner socket ridges. Noto
thyrium open, triangular . Adductor field not sub
divided, subrhomboidal in outline, bounded posteriorly 
by two faint, widely divergent ridges. Field bisected 
by narrow median groove . Posterior to flanking ridges, 
field becomes bulbous, consisting of two oval lobes 
bisected by median groove. Shell surface faintly 
crenulated on thinner shelled specimens due to impress 
of costae . 

Comparison . This species differs from S. supramargin
alis (Kha lfin, 1948, p. 159, 176, Pl . 2, fig. 10, Pl. 4, 
figs. 4-7) in having more numerous, less well developed 
costae. Spirigerina marginaliforrnis Alekseeva (1960, 
p. 65, Pl. 7, fig. 1) has fewer and better developed 
costae. Neither of the latter two species exhibits 
the flattening of the costae near the anterior shell 
margins. Perry (1974) reports that he finds this 
species in the Delorme Formation of the N.W.T. There, 
this species occurs stratigraphically between S. margin
aliforrnis Alekseeva and S. supramarginalis (Khalfin). 

Subfamily SEPTATRYPINA Kozlowski, 1929 

Genus Dubaria Termier, 1936 

Type species. Terebratula the tis Barrande_, 184 7, 
p. 349, Pl . 14, fig. 5. 

Dubaria thetis (Barrande, 1847) 

Plate 27, figures 31- 35, 37-41, 43-47, Figure 31 

Dubaria cf. D. thetis Johnson, 1975a, p. 29, Pl. 10, 
figs. 1-5 . 

For synonymy see Johnson (1975a). 

Material and occurrence . Calcareous specimens from 
GSC localities C-26876, C- 26878, section 8, unname d 
unit, Prince of Wales Island. Late Lochkovian, Quadri
thyris Zone . 

Diagnosis . Small, smooth shells with variable deflec
tion in anterior commissure and with distinct outer 
hinge plates which lie along a horizontal line in 
serial section. 

Description . Shells subpentagonal in outline, nearly 
equally dorsibiconvex in lateral profile. Delthyrium 
low, triangular, open. Ventral umbo gently inflated, 
beak slightly incurved. Hinge short, curved . Maximum 
width at midlength or slightly anterior to it. Sulcus 
best developed in anterior half of shell, widely 
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divergent, shallow, flat bottomed extending into a 
broad tongue. Dorsal fold poorly developed, best seen 
in anterior sixth of shell; anterior commissure uni
plicate. Width and height of defle c tion vary . Orna
ment consists of rare, faint, concentric growth lines. 
Outer shell texture is fibrous. 

Hinge teeth well developed, elongate in cross
section, supported by well-developed, widely spaced, 
plate-like dental lamellae. Muscle field not seen. 

Sockets we ll developed, U- shaped in cross-section, 
supported by socket plates. Inne r socket ridges con
nected to thin, well- developed outer hinge plates, 
horizontal in cross-section. Outer hinge plates con
nected to crural bases, which are connected to crura. 
Spiralia not well preserved. Muscle field not seen. 

Comparison. Johnson (1975a) mentioned that specimens 
he examined from the Canadian Arctic were similar in 
appearance to D. thetis (Barrande) but did not possess 
well- developed outer hinge plates as illustrated by 
Siehl (1962, Pl. 28). However, the sections of the 
specimen Johnson (1975a) illustra ted came from 
Bathurst Island whereas the specimens illustrated in 
his plates were collected from Prince of Wales Island. 
The present writer's specimens also come from Prince 
of Wales Island. It may well be that the Bathurst 
Island specimens are a different species. 

Superfamily CARINATINACEA Rzhonsnitskaya, 1960 

Family NOTANOPLIIDAE Gill, 1950 

Genus Notoparmella Johnson, 1973 

Type species. Notoparmella gilli Johnson, 1973, 
p. 1026, Pl . 4, figs. 1-17. 

Notoparmella gilli Johnson, 1973 

Plate 28, figures 50-54, Plate 29, figures 1-3, 6-19 

Coelospira sp. Boucot et al., 1960, p. 11, Pl. 3, 
figs. 15-20. 

Notoparmella gilli Johnson, 1963, p. 1026, Pl. 4, 
figs. 1-17. 

Material and occurrence . Calcareous and silicified 
specimens from GSC localities C- 26914, C- 26915, 
section 10, C- 26841, Reef, Prince of Wales Island; 
C-26968, C-26969, C-26973, C-26974, section 11, unnamed 
carbonate unit, Baillie Hamilton Island; C- 33700, 
C- 33701, C-33702, C-33704, C- 33705, Devon Island For
mation, Devon Island. Early-late? Lochkovian. 

Diagnosis . Notoparmella lacking or possessing 
extremely faint costae. 

Discussion . Johnson (1973) has discussed and illus
trated this species; consequently, it will not be 
duplica ted herein. It is characterized by its almost 
completely smooth exterior. Some of the valves 
exhibit a fibrous texture, res embling spinules, on 
the outer surface (Pl. 28, figs. 50-54), not unlike 
that of some forms of Nucleospira. 

Notoparmella costalata n. sp. 

Plate 28, figures 33- 49, 55 , Plate 29, figures 4, 5 

Derivation of name . Costa , rib; lata , broad (Latin). 

Mater ial and occurrence . Holotype (GSC 47350), para
types (GSC 47348, 47349, 47351, 47352, 47353, 47366, 
47367), GSC loca lity C- 26939, plus a dditional material 
from GSC localities C-26 936, C-26937, C-26938, C-26939, 
sec tion 11, unna med carbonate unit, Baillie Hamilton 
Island. Early Lochkovian. 

Diagnosis . Small, thin-shelled Notoparmella with dis
tinct, low, broad costae. 

Descr iption . Shells small, shield shaped in outline, 
ventribiconvex in lateral profile. Delthyrium low, 
triangular , open. No interarea. Hinge straight, equal 
to approximately half maximum width. Maximum width a t 
midlength. Ventral fold poorly deve loped, best seen in 
deflection of anterior commissure, possesses a U-shaped 
median furrow or groove. Dorsal sulcus well developed, 
beginning anterior to beak, flaring widely, anterior 
margin indistinct . Sulcus h as a me dian cos ta origin
ating near posterior portion of sulcus and extending 
to anterior commissure. Ornament consists of broad, 
rounded costae, increasing anteriorly by implantation, 
separated by broad U- shaped interspaces. On extreme 
lateral margins, cos tae much reduced in width, more 
numerous. On well-preserved specimens, costae crossed 
by numerous, faint, closely spaced, concentric growth 
lines. 

Hinge teeth elongate-oval in outline, widely 
divergent, subparallel to hinge; d ental lamellae absent. 
Diductor field faintly impressed, subtriangular to sub
rhomboidal in outline, extending about one third valve 
length. Interior c renula ted due to impress of costae . 

Sockets shallow, widely divergent, U-shaped in 
c ross-section, floored by socket plates or embedded in 
shell wall . Distal ends of inner socket ridges meet 
at apex of notothyrium forming an inverted V. Some 
s pecimens exhibit shell buildup on socket plates, form
ing a n ear ly straight, transverse ridge . Poorly to 
moderately developed myophragm separates elongate- oval 
adductor impressions. Interior crenulated due t o 
impress of costae. 

Comparison. This species differs from N. gilli Johnson 
(1973, p. 1026, Pl . 4, figs. 1-17) in being smaller, 
thinner shelled, and possessing rounded ccostae as well 
as less well developed muscle scars. 
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Family CARINATINIDAE Rzhonsni tskaya 

Subfamily CAR I NATININAE Rzhonsnitskaya 

Arctispira n. gen . 

Type species . Arctispira ca:nadensis n. sp . 

Diagnosis . Shells ver y small, s ubp entagona l in outline, 
slightly ventribiconvex in lateral pro file . Ven tral 
interarea high, narrow, triangular, flat, apsacline. 
Delthyrium high, na rrow, triangular, open. Ventral 
fold well developed , divided by median gr oove . Dorsal 
sulcus well developed, broad, contains a median costa. 
She ll covered by well-developed, r adial, rounded cos tae 
separated by U- shaped interspaces . Costae increase 
anterior by bifurca tion and implanta tion. Internally, 
tee th broadly divergent, supported by plate-like , 
dive r gent dental l amellae. Sockets widely divergent, 
U- shaped in cross- section, musculature faintly impressed . 

Discussion . This genus differs from Sibirispira 
(Alekseeva , 1968, p. 198, Pl. 1, figs. a-e) in havin g 
coarser costae, a well-deve l oped ventral fold and 
dorsal sulcus and a much les s infla ted ventral valve. 
It differs from Ogilviella Lenz (1968b, p. 181, Pl. 31, 
figs . 1- 35) in being much more ventribiconvex, having 
a better deve loped dorsal sulcus, being more pentagonal 
in outline and possessing more widely spaced costae . 
A specimen illus tra ted as Flicanoplites macer figured 
by Havlicek (1977, p. 301, Pl . 2, figs . 10-12) i s 
probably an Arctispira based on external views. 

Species assigned 

''Sibirispira " sp. Johnson, Boucot, and Murphy, 1973, 
p. 57, Pl. 25, figs. 8-11. 

Arctispira canadensis n. gen., n. sp. 

Plate 27, figures 42, 48, Plate 28, figures 1- 32 

Derivation of name . Af ter the Canadian Arctic, where 
it occurs. 

Material and occurrence . Holotype (GSC 47339), para
types (GSC 47338, 47340, 47341, 47342, 47343, 47 344, 
47345, 47346, 47347), GSC locality C-26939, plus 
additional ma terial from GSC localities C-269 39, 
C-26940, section 11, unnamed carbonate unit, Baillie 
Hamilton Isla nd; C-33695, C-33700, C- 33701, C-33702, 
C-33704, C-33705, Devon Island Formation, Devon Island. 
Early Lochkovian. 

Diagnosis . Same as for genus. 

Description. Shells very small, subpentagonal in out
line, ventribiconvex i n l a tera l profile, dorsal umbo 
gently inflated, ventra l beak pointe d. Ventral inter
area high, narrow, flat , triangular, apsacline. Dorsal 
intera rea lacking. Delthyrium high, narrow, trian gular, 
open. Hinge straight, approximately two thirds maximum 
width. Greatest width at midlength or slightly ante r
ior to it. Ventral fold well developed, beginning 
anterior to umbo, f laring anteriorly, bisected by 
median groove. Dorsal sulcus well developed, begins 
anterior to umbo, flares widely, shallow, contains a 
large median costa and on larger specimens, smaller 
lateral costae. Ornament consists of well-developed, 
radial, rounded costae, variable in number, separated 
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by broad U- s hap ed inte rspaces tha t increase anteriorly 
by bi f urcation and implantation. Bifurcation bes t 
developed in ante rior half of s hell, near fo ld and 
sulcus. 

Hinge t eeth well deve l oped, widely diverg ent, 
elonga te-ova l in outline, supported by plate-like dent~l 

lamellae . Low buildup of s hell mat e rial in umb onal 
r eg ion may have served as diductor s it e . Adductor 
scars , e longa te-oval in outline, an t e rior to diductor 
si t e . Shell interior c r enula ted due t o impress of 
costae . 

Sockets widely divergent, U- shaped in cross
section, floored by socke t pla t es . Inne r socket ridges 
r ecurve posterolaterally . Small node some times present 
between junction of inner socket ridges . Crural bases 
connected t o inne r socke t ridges . Crura thin, blade
like, ex t end ante roventrally. Faint muscle field 
appears broadly transve r se. Surface c r enulated due t o 
impress of cos t ae . 

Discussion . This species exhibi ts variation in the 
number and size of cos tae present from one collection 
to another. Inte rna lly, these s pecimens are indistin
guishab l e fr om one another . 

Suborder DAY IOIDEA 

Superfamily DAY I ACEA Waagen, 1883 

Family ANOPLOTHECIDAE Schuchert, 1894 

Genus CoeZospira Ha ll, 1863 

Type species . Leptocoelia concava Hall, 1857, p . 107. 

Coelospira exilicosta exilicosta n. sp ., n. subsp. 

Plate 30, figures 6-17 

Derivation of name . Ex:ilis , weak; costa , rib (La tin). 

Material and occurrence . Holotype (GSC 47373), par a
t ypes (GSC 47374 , 47375, 47376, 47377, 47378, 47379, 
47380), GSC locality C-33704, plus additional materia l 
from GSC loca lities C-33701, C- 3370 2 , C- 33704, Devon 
Island Formation, Devon I s l and. Early Lochkovian. 

Diagnosis . Shells subpentagonal to pyriform in outline, 
rounded cos t ae of flanks generally three in number. 
Dorsal myophragm anterior to cardinal process very well 
developed, extending nearly half shell lenth. 

Description . Shells very small, strongly ventribicon
vex in lateral profile. Ventral umbo gently inflated, 
beak gently incurved. Delthyrium low, narrow, trian
gula r, open . Hinge short, curved . Maximum width at 
midlength. Ventral valve moderately to weakly arched, 
has a pair of median cos t ae and a poorly developed 
median costa. Dorsa l sulcus well deve loped, beginning 
anterior to beak, flares widely, shallow, contains a 
l arge median costa that either bifurcates or increases 
in width anteriorly, flanked by a pair of lesser cos
t ae defining margins of sulcus. Ornament consists of 
broadly spaced, radial, subrounded costae tha t increase 
rarely by bifurca tion and implantation, generally ten 
cos tae on each valve, sepa r a ted by U-shaped interspaces. 
Well-developed growth lines cross costae in anterior 
third of she ll 



Hinge t ee th elonga t e-oval in outline, divergent, 
no t s upp orted by dental lamellae . Muscle fi e ld con
sists of e l onga t e- oval lobes bisec ted by a thin myo
phr agm, field ex t ends almos t ha lf shell length. Musc l e 
f i e ld r es ts on very weak pla tform. Inte rior crenulated 
due t o impress of cos t ae . 

Socke t s wel l developed, deep, diver gent, flo ored 
by socke t pla t es , U- s haped in cross-section. Inne r 
socket ridges curve posterola terally . Massive, trian
gula r buildup of shell material between inner socke t 
rid ges fo rms base on which bulbous , elongate cardinal 
process rest s . Anterior from buildup is a well
developed myophragm , high, r ound ed, t apering to a 
po int, ext ending near l y ha lf shell length. Faint 
adductor field appears ·s uboval in outline . Interior 
crenulated due t o impress of c ostae. 

CompaPison . This s ubspecies differs f rom C. exili
costa OI'bita n. sp., n . s ub sp . (this paper) in bein g 
more pyriform in outline, in having fewer , more rounded, 
broader cos t ae as well as a much more pronounced dorsal 
myophragm. It differs from C. viPginia (Ams den, 1958, 
Pt. II, p. 112, Pl. 7, figs. 29- 36, Pt. III, p . 76, 
Pl. 5, figs. 39, 40) in be ing more pyriform in outline 
and poss es sing narrower costae . It differs f rom C. 
saffoPdi (Amsden, 1949, p . 65, Pl. 10, fi gs . 1-5) in 
hav ing a poorly developed ventral median costa, and a 
well- deve loped dorsal myophragm. It differs from 
CoelospiPa pusilla aPctica Len z (1977, p. 124, Pl. 28, 
figs . 17- 34) in having fewer, mor e broadly spaced 
costae as well as having a longer, better deve loped 
dorsal myophragm . 

CoelospiPa exilicosta oPbita n. sp . , n . subsp. 

Plate 29, figures 20- 31, Plate 30, figures 1-5 

DePivation of name . Exilis, weak; costa , rib; oPbitus , 
round (Latin). 

MatePial and occUPPence . Holotype (GSC 47368), para
t ypes (GSC 47369, 47370, 47371, 47 372), GSC locality 
C- 26940, plus a dditiona l material from GSC localities 
C-26938, C- 26940, sec t ion 11, unnamed carbonate unit, 
Baillie Hamilton Island. Ea rly Lochkovian. 

Diagnosis . Shells subpentagonal to subc i r cular in 
outline. Costae numerous, up to 14 on a ma ture dorsal 
valve, n arrow, subrounded . Ventral diduc tors confined 
on low platform. Ventral median cos ta poorly developed. 

DescPiption. Shells very small, ventribiconvex in 
lateral profile . Ventral umbo only gently inflated. 
Ventral beak short, gently incurved. Interareas 
l acking. Delthyrium low, na rrow, triangular, open . 
Hinge short, curved. Maximum width a t midlength. 
Ventral valve moderately arched, with a median costa 
weakly developed to thread- like. Dorsa l sulcus well 
developed , beginning anterior to beak, flaring widely, 
shallow, posses ses an enlarged median cos ta that 
either bifurca tes or widens anteriorly, flanked by a 
pair of smaller costae def ining sulcus margin. Orna
ment consists of numerous (12- 14 on each valve), radial, 
subrounded cos tae that increase by bifurcation and 
implantation on bo th valves, separa ted by U- s haped 
interspaces . Concentric growth lines cross cos t ae in 
anterior third of shell. 

Hinge t ee th e longa te-oval in outline, widely 
divergent, not supported by dental l ame llae . Musc l e 
field consis t s of e l onga t e- oval lobes, divided by th i n 
myophragm, muscle field r ests on very weakl y developed 
platform. 

Sockets deep, widely divergent, U- shaped in 
cross- sec tion . Socket ridges well deve loped, r ecurve 
posterolaterally. Low, r ound ed buildup of s he ll mater
ial between socke t ridges serves as base for knob-like 
cardina l process . Poorly deve l oped myophragm ext end s 
anteriorly from buildup of shell material. Faint 
a dduct or fi e ld suboval in outline . 

CompaI'ison. This s pecies diffe rs from C. saffoPdi 
(Amsden, 1949, p. 65, Pl. 10, fi gs . 1- 5) in no t posses
sing a s tron g pla tform in the ventral valve, in having 
more numerous, narrow cos tae and a poorly deve loped 
median cos t a. It differs from C. viPginia (Amsden, 
1958, Pt. II, p. 112, Pl . 7, fi gs . 29- 36 ) in having 
finer, narrower cos tae, be ing more r ounded in outline, 
and not possess ing a biloba t e cardinal process . C. 
exi licosta OI'bita n. sp . , n. subsp. possesses a dorsal 
myophragm extending from the buildup near the mus c le 
at tachment s ite; however, the published serial sec tions 
of C. viPginia Amsden (1958, Pt . II, p . 114, Fig . 29) 
do not ext e nd far enough into the shell to demons tra t e 
the presen ce or absence of this feature. This species 
differ s from C. exilicosta exilicosta n. sp., n. s ubsp. 
(this paper) in being dec idedly more c ircular to trans
versely oval in outline and having finer, more numerous 
cos tae. It differs from CoelospiPa pusilla aPctica 
Lenz (1977, p . 124 , Pl. 28, figs . 12- 34) in having 
fewer, more angular costae and a be tter deve loped 
dorsal myophragm . 

Suborder ATHYRIDOIDEA 

Superfamily ATHYRIDACEA M' Coy, 1844 

Family NUCLEOSPIRIDAE Davids on, 1881 

Genus NucleospiPa Hall, 1859 

Type s pecies . SpiPifeP ventPicosus Ha ll, 1857, p. 57. 

NucleospiPa sp. 

Pla t e 30, figures 18- 28, 34 

MatePial and occUPPence . Silicif ied specimens from 
GSC loca lities C-26911, C- 26913, C- 26914, section 10, 
unnamed unit, Prince of Wales Island. Early-late? 
Lochkovian . 

Discussion . NucleospiPa i s present in ver y few collec
tions and is not a maj or e l ement of any fauna encoun
t ered. The lack of any definitive f ea tures makes 
ass i gnment to a particular s pecies impractical. The 
specimens are well preserved, allowing for documenta
tion of the occurrence of the genus in the collec tions 
s tudied. This species is very s imilar and in fact may 
be N. laevigata Lenz (1977, p . 125, Pl . 30, figs . 17, 
20-32) . 
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Family ATHYRIDIDAE M'Coy, 1844 

Subfamily PROTATHYRIDINAE 
Boucot, Johnson, and Staton, 1964 

Genus Protathyris Kozlowski, 1929 

Type species. P. praecursor Kozlowski, 1929, p. 223, 
Pl. 12, figs. 41-46. 

Protathyris sp. 

Plate 30, figures 29-33, 36-40, 43- 47, Figure 32 

Material and occurr ence . Calcareous spec imens from 
GSC localities C- 26848, C-26849, C- 26850, C-26853, 
sec tion 7, unnamed unit, Prince of Wales Island. Early 
Lochkovian. 

Discussion . This species of Protathyris is small, 
rounded and lacks prominent growth lines. Due to the 
relatively featureless exterior of this form, no 
attempt has been made to assign it a specific name. 

Suborder SPIRIFEROIDEA 

Superfamily CYRTINACEA Frederiks, 1919 (1924) 

Family CYRTINIDAE Frederiks, 1912 

Genus Cyrtina Davidson, 1858 

Type species. Calceola heteroclita Defrance, 1824, 
p. 306 . 

Cyrtina mac lennani n. sp. 

Plate 31, figures 1-27, 30-34, 37-41, 44-48 

Derivation of name . For A.D. McLennan, without whose 
financial support this work would not have been 
completed . 

Material and occurrence . Holotype (GSC 47404), para
types (GSC 47391, 47392, 47393, 47394, 47395, 47396, 
47397, 47398, 47399, 47400, 47401, 47402, 47403, 47405, 
47406, 47407, 47408), GSC locality C-26915, plus addi
tional material from GSC l ocalities C- 26911, C- 26913, 
C-26914, C-26915, C-26916, C-26917, C-26918, C- 26919, 
C-26920, C-26921, section 10, unnamed unit, Prince of 
Wales Island. Early- late? Lochkovian. 

Diagnosis . Shells with sockets floored by plates, 
dorsal valve possesses a prominent, elevated ridge 
a r ound the lateral and anterior margins. 

Description . Shells small, transversely suboval to 
subquadrate in outline, markedly ventribiconvex in 
lateral profile. Ventra l peak pointed, incurved. Dor
sal umbo weakly inflated. Ventral interarea high, wide, 
triangular, smooth, steeply apsacline to nearly cata
cline . Dorsal interarea thin, band-like, low, triangu
lar, broad, anacline . Cardinal angles gently rounded, 
obtuse. Delthyrium very high, narrow, triangular, 
partially covered by convex deltidium, expanding in 
some specimens to form pedicle sheath, open near apex. 
Hinge wide, straight. Maximum width at midlength. 
Ventral sulcus begins at umbo, flares widely anteriorly, 
shallow, smooth, flanked by two costae of variable 
s trength, extends into rounded tongue. Dorsal fold 
well developed, begins at umbo, flares anteriorly, 
broad, rounded, flanked by two pairs of costae. Orna
ment consist s of few, low, rounded costae generally 
of greater height and more numerous on dorsal valve. 
Strength of costae variable . Variably developed, 
c losely spaced, concentric growth lines cross costae. 

Hinge teeth set close together, elongate-oval in 
outline, divergent. Blade-like median septum extends 
approximately one third shell length, supporting well
developed spondylium. Septum extends through spondylium 
and bears a tichorinum of oval cross-section. Muscle 
scars not visible. Interior crenulated due to impress 
of costae. 

Sockets close together, divergent, U-shaped in 
cross-section, supported by socket plates . Inner socket 
ridges recurve posterolaterally, connected to triangular 
crural bases. Crura long, thin, delicate, project 
anteriorly, then curve anteroventrally. Poorly preserved 
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cardinal process is striate. Muscle field not evident. 
Interior crenulated due to impress of costae. 

Comparison . This species differs from C. praecedens 
Kozlowski (1929, p. 207, Pl. 11, figs. 8-23) in not 
exhibiting the l a rge variation in number of costae as 
well as possessing fewer and less pronounced growth 
lines . Cyrtina maclennani n. sp. (this paper) possesses 
a very pronounced, elevated rim a round the lateral mar
gins of the dors a l valve as well as distinct socket 
plates. It differs from Cyrtina spp. 1 and 2 (this 
paper) in the presen ce of the dorsal rim as well as 
size, shape a nd ornament differences. 

Cyrtina sp. 1 

Plate 31, figures 49-62 

Material and occurrence . Specimens from GSC lo cality 
C-26886, section 8, unna med unit, Prince of Wales 
Island. Late Lo c hkovian, Quadrithyris Zone. 

Diagnosis . Shells small, triangular in outline, costae 
well developed, lamellose ornamentation prominent. 

Description . Shells s trong l y ventribiconvex in lateral 
profile. Ventral beak pointe d, incurved. Cardinal 
a ngles acute , po i nted. Ventral intera rea high, wide, 
curved, tr ian gula r, strongly apsacline to catacline. 
Dorsal interarea band-like, wide, low, triangular , ana
cline. Delthyrium high, n a rrow, triangular , covered 
by a triangular, convex d e ltidium, open at apex . Hinge 
wide, straight. Maximum width at hinge . Sulcus well 
developed, beginning n ear umbo, narrow, shallow, flanked 
by two costae, extends into tongue. Dorsal fold well 
developed, begins near umbo, fla r es anteriorly, high, 
r ounde d, flanked by two pairs of cos t ae . Ornament 
consists of few, well developed, high, rounde d costae 
c ross e d by ver y well developed, regularly spaced , con
centric lame llose g rowth lines. 

Hinge teeth set c losely toge ther, d iver gent, 
oval-shaped. Sp ondylium supported b y well-developed, 
blade-like me dian septum ex t ending approxima tely one 
thi rd shell length. Septum ex t ends through spondylium 
a nd bears a tichorinum, oval to e llip tical in cross
section. Interior crenulated due to impress o f costae. 
Muscle scars not evident. 

Sockets broad, diver gent, U-shaped in c ros s 
section, supporte d by socke t pla t es . Inner socket 
ridges recurve p os terolaterally and are thickened. 
Crura a ttache d t o anteromedial edges or crural bases. 
Cardinal process variable , rests on thickened d e pos it 
of shell material. On well-preserved s pecimens, it i s 
bilobed, with each lobe striated. A faint myophragm 
~xtend s anteriorly from the cardinal process. Muscle 
scars not evident. Surface c renulated due to impress 
of costae. 

Comparison. This species differs from C. maclennani 
n. sp. (this paper) in its lack of a rim around the 
dorsal valve and the presence of well-developed lamel
lose growth lines as well as a triangular outline. 
This spec i es is ver y simila r to C. sp. A (Johnson, 
1970, p . 218, Pl. 72, figs . 10-13), but the latt e r h as 
sockets set in thickened shell material rather than 
supported b y socket plates. 

Cyr tina sp. 2 

Pla te 31, figures 28 , 29, 35, 36, 42, 43, 
Plate 3 2, figures 4, 5, 10 

Material and occurrence . Silicified spec imens from 
GSC locality C-2690 3 , section 9, unnamed unit, Prince 
of Wales Island. La t e Lochkov i a n, Quadrithyris Zone . 

Diagnosis . Shells moderate ly large , tria n gular in 
outline , possessing fine, poorly developed g r owth lines. 
Dorsal sockets a re imbedd e d in s hell mat e rial. Cardinal 
process multis triate . 

Description. Shells s trong l y ventribiconvex in lat e r a l 
profile. Ventr a l beak poi nted, s ligh tly incurved. 
Ventral in terarea high, broad, triangular, flat, cata
c line, crossed by growth lines. Dorsal interarea l ow , 
band-like, anacline. Delthyrium high , narrow, triangu
lar, covered by a convex d e ltid i um, open a pically. 
Hinge wide, straight, point of maximum width. Cardinal 
angles acute, pointed. Ventral s ulc us well deve lope d, 
b egins near umb o , gently divergent, s mooth, extends 
into tongue. Dorsal fold well developed, begins n ear 
beak , high, rounded, widens anteriorly, flanked by a 
pa ir of prominent, rounded cos t ae . Ornament consists 
of few, well-develope d, h igh , rounded costae c r ossed 
by fine, concentric, irregularly spaced growth lines . 

Teeth set close toge ther, s uboval in outline. 
Spondylium supported by blade-like median septum extend
ing s lightly more tha n one third shell length. Septum 
extends above base of s pondylium and bea r s an ellipti
cal tichorinum . Muscle scars n o t evident. Inte rior 
c renula t e d due to impress of cos tae. 

Sockets wide, deep, covered pos teriorly by shell 
ma t e ria l, U-shaped in cross-section, divergent, excava t ed 
from shell wall. Well-developed, thicken e d inne r socket 
r idges curve gently posterolaterally. Crura extend 
anteriorly from crural bases . Cardinal process rest s 
on buildup of s he ll ma teria l and i s multis triate . Thin 
myophragm ex tends ant e riorly from b ase of cardinal 
process. Muscle scars not evident. Surface crenulated 
due to impress of cos tae. 

Comparison . This species diffe rs from C. maclennani 
n. sp. (this pap e r) in lacking socket plates, in b e ing 
larger, triangular, in posse ssing more pronounced 
cos t ae . Cyrtina sp. 1 (this paper) h as well-developed 
lamellose ornamentation as wel l as socket plates . 

Genus Cyrtinaella Frederiks, 1916 

Type species. Cyr tina biplicata Hall, 1857, p. 165. 

Cyrtinaella sp. 

Plate 30, f i gures 35, 41, 42 , 48, 49 

Material and occurrence . Silicif ied s pecimens from 
GSC l ocality C-26886, section 8 , unna med unit, Prince 
of Wales Island. Late Lochkovian, Quadrithyris Zon e . 

Discussion. This genus was encountered in only one 
sample and preservat ion was not s ufficient to a llow 
s pec ific ass i gnment. However, the specime n s at leas t 
a llow documentation of the occurrence of the genus. 
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Superfamily DELTHYRIDACEA Phillips, 1841 

Family AMBOCOELIIDAE George, 1931 

Genus Ambocoe l i a Hall, 1860 

Type species . Orthi s umbonata Conrad, 1842 , p. 264. 

Ambocoelia s pp. 

Mater ial and occurrence . Calcareous and silicif ied 
spec imens from GSC locali t ies C- 26876, C- 26886, 
sec tion 8, C-26911, C- 26913 , C-26914, C- 26915, 
C- 26916, C- 26917, C- 26918, C- 26919 , sec tion 10 , 
unnamed unit , Prince of Wales Island; C-26939, 
section 11, C-26979, section 12 , unnamed carbona t e 
unit, Baillie Hamilton Island; C-3 3695 , C- 33700, 
C- 33702, Devon Island Formation, Devon I s land. Early
late Lochkovian . 

Discussi on. Ambocoeli a was encountered in a numbe r of 
collections but preservation was not always good . Due 
to the l ack of s i gnificant distinguishing features, 
these fossils received scant a ttention and a re not 
illustrated. 

Family DELTHYRIDIDAE Phillips, 1841 

Subfamily DELTHYRIDINAE Phillips, 1841 

Genus Howelle lla Kozlowski, 1946 

Type species. Delthyris elegans Muir- Wood, 1925, p. 89 
(= Ter ebratula cri spa His inger, 1827, Pl. 4, fi g. 4). 

Howelle l la sp. 1 

Pla t e 32, figures 1-3, 6- 9, 11-45, 
Plate 33, figures 1-5 

Mat erial and occurrence . Silicified and calcar eous 
s pecimens from GSC localities C-26806, C-26807, unname d 
unit, C- 26808, C-26809, section 2, C- 26810, C- 26813, 
section 3 , unnamed unit, Prince of Wales Is l and; 
C- 26939, C- 26940, C-26942, C-26943, C-26945, C- 26947, 
C-26948, C-26949, C- 26950, C-26952, section 11, unnamed 
carbona t e unit, C-26968, C-26973, C- 26974, C-26979, 
C- 26982, C-26984, C- 26985, C-26987, C-26988, C- 26989, 
sect i on 12, unnamed carbona te unit, Baillie Hamilton 
Island . Early Lochkovi an . 

Di agnosis . 
in outline, 
developed . 

Shells transversely suboval t o triangula r 
cos tae subrounded, variab l e in number, well 

Description . Shells sma ll, ventribiconvex in l a t er al 
profile, dorsal valve moderately convex. Ventral umbo 
inf l a t ed, beak pointed, incurved. Ventral i nterar ea 
mode r a tely high, broad, approximately two thirds maxi
mum width, tr iangular, flat, s t eepl y apsac line. 
Dorsal interar ea l ow , broad , band- like, f lat, anac line. 
Delthyrium high, moderately broad , triangular , open. 
Hinge wide, s tra i ght. Cardinal angles r ounded, obtuse. 
Maximum width a t midlength. Ventra l sulcus well 
deve l oped, beginning nea r umbo, anteriorly divergent; . 
U-shaped, smooth, extending into t ongue. Dorsal fo ld 
well deve l oped, beginning near umbo, f l ares anteriorly , 
nearly flat topped. Ornament consists of rounded cos t ae 
that increase anteriorly by implantation, separated by 
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broad, U-shaped interspaces. Costae variable in number , 
three t o five on each flank of ventra l valve . Costae 
cr ossed by closely spaced, concentric growth lines , 
best seen near ant erior margin of s hell. 

Hinge t ee th small, pointed, divergent, supported 
by well- deve l oped, plate-like denta l lamellae whi ch 
ex t end appr oxima t e l y one fift h shell length. Weakl y 
impressed diductor fie ld consis t s of two elongate- oval 
lobes, separa t ed by fain t myophragm . Shell interior 
crenulated due t o impress of cos t ae . 

Sockets widely divergent, moderately deep, 
U-shaped i n cross- section , floored by socke t plates, 
posterior three quarters covered by shell material. 
Inner socket ridges connected t o well-developed, trian
gular crura l bases which slope to midl ine . Thin, deli
ca t e c rura a ttached to anterior margin of crura l plates . 
Cardinal process s tr iate . Muscle field not evident. 
Interior crenulated due t o impress of cos t ae . 

Comparison. This spec i es dif fers from H. angustipli
cat us (Kozlowski, 1929, p. 192, Pl. 10, figs . 10-12 ) 
in tha t it possesses fewer cos t ae and much s horter 
dental lamellae. It diffe rs from H. sp . 2 (this paper) 
in possessing s tronger, more numer ous cos t ae , a wider 
del thyrium and in being mor e transver se i n outline . 

Howellella sp. 2 

Plate 33, figure s 37, 38, Plate 34, figures 1-17 

Materia l and occurrence . Calcareous and silicifi ed 
specimens from GSC localities C-26855, C- 26856, 
C-26859, C- 26860, C-26861, C- 26863 , C-26865, C- 26866, 
C-26869, section 6, unnamed unit, Prince of Wales 
Island. Early Lochkovian. 

Di agnosis . Shells small, s ubova l in outline, delthyrium 
high, narrow. Ventral inter area high, short, less than 
half maximum shell width. 

Descr ipt ion. Shells are ventribiconvex in lateral 
profile. Ventral umbo inflated, beak pointed, gently 
incur ved. Ventral interarea moderately high, triangu
lar, narrow, flat, apsacl ine . Dorsal interarea low, 
broad , smooth, band-like, anacline. Delthyrium high, 
narrow, triangular, open. Hinge wide, s traight. 
Maximum width a t midlength. Cardinal angles rounded, 
strongly obtuse. Ventral s ulcus begins near umbo, 
gently divergent anteriorly , shallow, smooth, ext ends 
into poorly developed t ongue. Dorsal fold begins near 
umbo, fl a r es anter i orl y, nearly flat topped. Ornament 
consists of few, low, rounded cos t ae sepa r a ted by broad , 
U- shaped inters paces . Costae bes t developed near fold 
and sulcus. Costae on flanks weak, generally two to 
three on flanks of each valve. On well-pr eserved 
spec imens, cos t ae crossed by cl osel y spaced, concentric 
growth lines, best developed in anterior r egions. 

Hinge t ee th small, s uboval in outline, divergent, 
supported by well-developed, short, plate-like, gently 
divergent dental lamellae. Muscle field consists of 
two elongat e lobes bisec t ed by long, narrow myophragm. 
Interior crenulated due t o impress of costae. 

Sockets wide l y divergent, U-shaped in cross
sec tion, s upported by socke t plates. Inner socke t 
plates j oin triangula r crural bases tha t slope toward 
midline. Thin, blade-like crura ext end f r om ant ero
medial edges of crura l plates . Muscle field not evident. 
Surface cr enula t ed due to impress of costae . 



Compari son. This species differs from H. angusti pli
catus (Kozlowski, 1929, p. 192, Pl. 10, figs. 10-19) 
in that it lacks a triangular outline and very long 
dental plates. It differs from H. sp. 1 (this paper) 
in that it has fewer, less prominent costae, has a 
shorter ventral interarea, narrower delthyrium and is 
more oval in outline. 

Superfamily RETICULARIACEA Waagen, 1883 

Family RETICULARIIDAE Waagen, 1883 

Genus Undispirifer Havli~ek, 1957 

Type species. Spirifer undiferus Roemer, 1844, p. 73. 

Undispirifer laeviplicat us (Kozlowski, 1929) 

Plate 33, figures 6-36, 
Plate 34, figures 19-37, Figure 33 

Spirifer (Crispe lla) laeviplicatus Kozlowski, 1929, 
p. 195, Pl. 10, figs. 22-27, Textfigs. 60A, 65. 

Undispirifer? sp. Johnson, 1975a, p. 32, Pl. 10, 
figs. 25-29, Pl. 11, figs. 8, 9. 

Materi al and occurrence . Calcareous and silicif ied 
specimens from GSC localities C-26909, C-26913, 
C-26914, C-26915, C-26916, C-26917, C-26918, C-26919, 
C-26920, section 10, C-26876, C-26881, C-26883, 
C-26884, C-26888, section 8, C-26903, C-26906, 
section 9, unnamed units, Prince of Wales Island. 
Early-late Lochkovian. 

Diagnosis. Shells transversely oval in outline with 
costae few in number, very low, rounded, may be 
indistinct, separated by wide, shallow, interspaces. 

Description. Shells of moderate size, ventribiconvex 
in lateral profile, but not markedly so. Ventral umbo 
inflated, beak pointed, incurved. Dorsal umbo weakly 
inflated, beak incurved. Ventral interarea low, broad, 
triangular, flat, apsacline. Dorsal interarea very 
low, broad, triangular, flat, anacline. Delthyrium 
moderately high, narrow, triangular, open. Hinge wide, 
straight. Maximum width slightly anterior to mid
length. Cardinal angles well rounded, obtuse. Ventral 
sulcus begins near umbo , flares ant eriorly, shallow, 
smooth, developed into rounded tongue. Dorsal fold 
begins near umbo, flares anteriorly, low, rounded to 
subangular in some specimens in lateral profile. 
Ornament consists of weakly developed to almost imper
ceptible, broad, rounded costae separa t ed by wide, 
shallow interspaces. Mature specimens generally possess 
eight to ten costae on the ventral valve and eight to 
ten on the dorsal valve. Costae crossed by well
developed, closely spaced, concentric growth lines, 
best seen in anterior regions. Anterior edges of 
lamellae bear rows of small, elongate, radially 
arranged spine bases which do not appear to extend to 
the next lamellae. 

Hinge teeth small, pointed, divergent, supported 
by well-developed, plate-like dental lamellae, variable 
in thickness, which at first converge, then bend to 
diverge slightly the remainder of the distance to the 
valve floor, extending approximately one quarter shell 
length. Diductor field consists of two, elongate-oval 
lobes extending anterior from lamellae slightly more 
than one third shell length, separated by thin, rounded 

myophragm. Adductor site elongate-oval in outline 
situated within confines of lamellae. Surface crenu
lated due to impress of costae . On thin-shelle d 
specimens, impress of growth lines are seen. 

Socke ts deep, widely divergent, U-shaped in 
cross- section, covered posteriorly by shell material, 
floored by socket plates. Triangular crural bases 
connected to inner socket ridges, sloping toward mid
line. Crural plates extend t o floor of valve. Crura 
ex t end from anterior edges of cru~al bases . Cardinal 
process striate to multilobate. Thin myophragm extends 
anteriorly from cardinal process to slightly less than 
half shell length. Muscle field not evident . Surface 
crenulated due to impress of costae . Impress of growth 
lines visible on thin-shelled specimens . 

Compar i son and di scussion . As noted by Johnson (1975a), 
inclusion of this form with Undispir i f er extends the 
range of the genus into the Early Devonian. As is the 
case with most early representatives of a certain stock 
of brachiopods, there arise problems in its classifica
tion. Such is the case with the form just described, 
i.e., whether or not to include it in with Howellella 
or Undi spirifer. The writer feels it advisable to 
follow the classification of Johnson (1973) and include 
it in with Undispiri f er as it has some characteristics 
in common with the reticularids. 

Genus Acant hospiri f er Menakova, 1964 

Type species. Acanthospirifer edelschteini Menakova, 
1964, p. 35, Pl. 7, figs . 1-14, Pl . 8, figs. 1, 2, 
Textfig. 13. 

Acanthospirifer macdonaldi n. sp. 

Plate 35, figures 1-22 

Derivation of name . To honour Sir John A. MacDonald, 
first Prime Minister of Canada. 

Material and occurrence . Holotype (GSC 47481), para
types (GSC 47477, 47478, 47479, 47480), GSC locality 
C-26942, plus additional material from GSC localities 
C-26939, C-26940, C-26942, C- 26943, C-26945, C-26952, 
section 11, unnamed carbonate unit, Baillie Hamilton 
Island. Early Lochkovian. 

Diagnosis . Shells transversely oval in outline, multi
costate, costae high, rounded. 

Description. Shells small, ventribiconvex in lateral 
profile, dorsal valve moderately convex. Ventral umbo 
inflated, beak incurved. Dorsal umbo weakly inflated, 
beak slightly incurved. Ventral interarea high, broad, 
triangular, flat, apsacline . Dorsal interarea low, 
broad, triangular, flat, anacline . Delthyrium high, 
narrow, triangular, open. Hinge wide, straight . 
Maximum width at hinge or slightly anterior to it. 
Cardinal angles rounded, obtuse. Sulcus begins near 
umbo, gently divergent, shallow, contains one rounded 
costae, best developed near anterior margin of shell . 
Dorsal fold well developed, anteriorly divergent, high, 
nearly flat topped, cleft medially by well-developed 
groove that runs nearly entire length of fold . Orna
ment consists of well-developed, high, subrounded 
costae separated by deep, U-shaped interspaces. 
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Hinge teeth short, pointed, divergent, supported 
by well-developed denta l l amellae , gently divergent, 
ext end ing approximately one third shell length. Diduc
tor scars elongate-oval in outline, separated by thin, 
e longa te myophragm which begins in umbonal cavity and 
extends nearly half shell length. Interior crenulated 
due to impress of cos tae. 

Sockets narrow, deep, U-shaped in cross-section, 
widely divergent, floored by socket plates. Inner 
socket ridges connected to triangular crural bases 
which slope toward midline. Thin crural plates join 
crural bases to shell floor . Cardinal process striate . 
Muscle field not evident. Surface corrugated due to 
impress of costae . 

Comparison . This species differs from A. norfordi n. 
sp . (this pape r) in being smaller, more transverse in 
outline and possessing more numerous, rounded costae . 
It differs from A. edelschteini Menakova (1964, p. 35, 
Pl. 7, figs. 1-14, Pl. 8, figs . 1, 2) in being more 
transverse in outline and poss ess ing more numerous 
costae. In addition, the groove in the centre of the 
dorsal fold is more accentuated in A. macdonaldi n. sp. 

Acanthospirifer norfordi n. sp. 

Plate 35, figures 23- 42, Figure 34 

Derivation of name . For B.S. Norford, Geological Survey 
of Canada. 

Material and occurrence . Holotype (GSC 47484), para
types (GSC 47483, 47485, 47486, 47487), GSC locality 
C- 26990, plus additional material from GSC localities 
C-2 6987, C-26989, C-26990, section 12, unnamed carbon
ate unit, Baillie Hamilton Island. Early Lochkovian. 

Diagnosis . Shells subtriangular to suboval in outline, 
costae subrounded to subangular, concentric growth 
lines present on anterior edges of shells. 

Description. Shells of moderate size, ventribiconvex 
in lateral profile. Ventral umbo inflated, beak 
pointed, incurved. Ventral interarea high, broad, 
triangular, flat, steeply apsacline to catacline. 
Dorsal interarea low, broad, triangular, flat, ana
cline. Delthyrium high, narrow, triangular, open. 
Hinge wide, straight. Maximum width at midlength. 
Cardinal angles strongly rounded, obtuse. Sulcus 
begins near umbo, anteriorly divergent, broad, shallow, 
contains a weak, rounded costa best developed in anter
ior regions, extends into rounded tongue. Dorsal fold 
well developed, begins near umbo, anteriorly divergent, 
nearly flat topped, cleft medially by a U-shaped 
groove. Ornament consists of subrounded to subangular 
costae separated by deep, V-shaped interspaces. In 
anterior third of shell, costae crossed by closely 
spaced, concentric growth lines. 

Hinge tee th short, pointed, divergent, supported 
by well-developed, divergent dental l amel lae extending 
one third shell length. Crural fossettes present on 
anteromedial surfaces. Diductor field elongate-oval 
in outline, separated by myophragm beginning in umbo 
and extending anterior to lamellae. Shell interior 
crenulated due to impress of costae. 

Sockets deep, divergent, U- shaped in cross
section, floored by socket plates. Inner socke t ridges 
connected to triangular crural bases which slope toward 
midline . Crural bases connected to crural plates 
joining floor of valve. Crura join primary lamellae 
which connect with spiralia. Spiralia consist, in 
large specimens, of up to ten whorls. Cardinal pro
cess striate. Muscle field not evident. Surface 
crenulated due to impress of costae . 

Comparison . This species differs from A. edelschteini 
Menakova (1964, p. 35, Pl . 7, figs . 1-14, Pl. 8, 
figs. 1, 2) in having more numerous, angular costae 
as well as a more developed costa in the ventral valve 
and groove in the dorsal valve. It differs from A. 
macdonaldi n. sp. (this paper) in being more triangular 
to suboval in outline, generally possessing fewer, more 
angular costae as well as concentric growth lines. 

Acanthospirifer sp. 

Plate 34, figures 38- 47 

Material and occurrence . Calcareous specimens from 
GSC localities C- 26841, C-26845, Reef, Prince of Wales 
Island. Early Lochkovian. 

Discussion . Specimens from these two localities are 
few in number and are not well preserved. They are 
sufficient, however, to document the occurrence of the 
genus. They are similar in some respects to the speci
mens from Baillie Hamilton Island (this paper), but 
exhibit some difference as well. Until more specimens 
are available, the amount of intraspecific variation 
will not be understood, and assigning a specific name 
is impracticable. These specimens are somewhat similar 
to A. edelschteini Menakova (1964, p. 35, Pl. 7, 
figs. 1-14, Pl. 8, figs. 1, 2) in that they seem to 
exhibit a wide variation in the number of costae . 
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PLATES 

Plates 1-35. Illustrations of fossils. 

Plates 36-38. Illustrations of polished slabs of rock containing the fossils. 
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Figures 1, 2. 
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PLATE 1 

Crania sp. 

Dorsal exterior and interior, x2.0, GSC 46941, GSC loc. C-26911, 
Prince of Wales Island. 

Skenidioides variabiZis Lenz, 1977 

Ventral, dorsal, posterior, anterior, lateral views, x5, 
GSC 46942, GSC loc. C-26886, Prince of Wales Island. 

Dorsal exterior, interior, posterior views, x5, GSC 46943, 
GSC loc. C-26915, Prince of Wales Island. 

Ventral exterior, interior, posterior, anterior, lateral v iews, 
x5, GSC 46944, same loc. 

Ventral exterior, interior, posterior, lateral views, x5, 
GSC 46945, same loc. 

Dorsal exterior, interior, posterior views, x5, GSC 46946, same loc. 

Skenidioides robertsensis Johnson, Boucot, and Murphy, 1973 

Ventral exterior, interior, posterior, lateral views, x5, 
GSC 46947, GSC loc . C-33700, Devon Island. 

Ventral exterior, interior, posterior, lateral views, x5, 
GSC 46948, same loc. 

Ventral exterior, interior, posterior, latera l views, x5. 
GSC 46949, same loc. 

Dorsal exterior, interior, posterior views, x4.5, GSC 46950, 
same loc. 

Dorsal exterior, interior views, x4.5, GSC 46951, same loc. 

Dorsal exterior, interior views, x4.5, GSC 46952, same loc. 

Isorthis bistria n. sp. 

Rubber replica of dorsal interior and dorsal internal mold, 
x2.2, GSC 46953, GSC loc. C-26957, Baillie Hamilton Island. 
Holotype. 

Rubber replica of ventral interior and ventral internal mold, 
x2.2, GSC 46954, same loc. Paratype. 

Rubber r eplica of ventral interior and ventral internal mold, 
x2.2, GSC 46955, same loc. Paratype. 

Rubber replica of dorsal interior and dorsal internal mold, 
x2.2, GSC 46956, same loc . Paratype. 

(Page 31) 

(Page 31) 

(Page 31) 

(Page 32) 
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Figures 1-3. 

Figures 4- 6. 

Figures 7- 11. 

Figures 12-14 . 

Figures 15, 16. 

Figures 17-22. 

Figures 23- 27 . 

Figures 28-32. 

Figures 33, 34. 

Figures 35, 36. 
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PLATE 2 

Isorthis bistr ia n. sp . 

Dorsal ex terior, anterior, latera l views, x2.2, GSC 46957, 
GSC loc . C-26957, Baillie Hamilton Island . Paratype. 

Dorsal interior mold, dorsal ext erior, dorsal exterior, x2 .2, 
GSC 46958, 46959, 46960, same loc . Paratypes. 

Protocortezorthis quadriforma n . sp. 

Ventral interior views, x2 , GSC 46961, 46962, 46963, 46964, 
46965, GSC loc. C- 26915, Prince of Wales Island. 

Ventral interior views, x2, GSC 46966, 46967, 46968, 
GSC loc . C-26914, Prince of Wales Island. 

Dorsal int erior views, x2, GSC 46969, 46970, same loc. 

Dorsal interior views, x2, GSC 46971, 46972, 46973, 46974, 
46975, 46976, GSC loc . C- 26917, Prince of Wales Island. 

Ventral, dorsal, posterior, anterior, lateral views, x2, 
GSC 46977, GSC loc. C- 26913, Prince of Wales Island. Holo t ype. 

Ventral, dorsal, posterior, an t erior , lateral views , x2, 
GSC 46978, same loc. Paratype. 

Ventral exterior, interior, x2 , GSC 46979, same l oc . 
Para type. 

Vent ral interior, dorsal interior, x2, GSC 46980, 46981, 
same loc. Paratypes. 
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Figures 1- 5. 

Figures 6, 7 . 

Figures 8-12. 

Figures 13- 17. 

Figures 18- 22 . 

Figures 23- 2 7 . 

Figures 28- 32. 

Figures 33, 34, 38, 39. 

Figures 35- 37. 

Figures 40' 41. 

Figure 42 . 

Figures 43, 44 . 

Figures 45- 47. 

Figures 48-50 . 

84 

PLATE 3 

Protocor tezor thi s carinatus n. sp . 

Dorsal interior views, GSC 46982, 46983, 46984, 46985, 46986, 
x3, GSC loc. C- 26883, Prince of Wales Island. Paratypes . 

Ventral interior views, x3, GSC 46987, 46988, same loc. 
Paratypes. 

Ventral, dorsal, posterior, anterior, lateral views, x3, 
GSC 46989, same loc. Paratype. 

Ventral, dorsal, posterior, anterior, lateral views, x3, 
GSC 46990, same loc . Holotype. 

Ventral, dorsal, posterior, anterior, lateral views, x3, 
GSC 46991, same loc. Paratype. 

Ventral, dorsal, posterior, anterior, lat eral views, x3, 
GSC 46992, same loc . Paratype. 

Ventral , dorsal, posterior, anter ior, lateral views, x3, 
GSC 46993, same loc. Paratype . 

Cort ezorthi s sp. 

Ventral, dorsal, anterior, lateral internal views, x2, 
GSC 46994, GSC loc . C- 26903, Prince of Wales Island. 

Dale jina devonensis n . sp . 

Ventral ext erior, interior, pos t erior views, x5, GSC 46995, 
GSC loc . C- 33702, Devon Island. Parat ype. 

Dorsal exterior, int erior views, x5, GSC 46996, same loc. 
Holotype. 

Dorsal interior view, x5, GSC 46997, same loc. Paratype. 

Ventral exterior, interior views, x5, GSC 46998, same loc . 
Paratype. 

Dorsal exterior, interior, posterior views, x5, GSC 46999, 
GSC loc. C- 33700, Devon Island . 

Dorsal ext erior, interior, posterior views, x5, GSC 47000, 
same loc. 
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Figures 1-5. 

Figures 6' 7. 

Figures 8, 9. 

Figure 10 . 

Figures 11, 12. 

Figures 13, 14. 

Figures 15, 16. 

Figures 17-19. 

Figures 20, 21. 

Figures 22- 28. 

Figures 29- 31. 

Figures 32-35. 

Figures 36-38. 

Figure 39. 
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PLATE 4 

Schizophoria fossula transversiforma n. sp., n. subsp . 

Ventral, dorsal, posterior, anterior, lateral views, xl .5, 
GSC 47001, GSC loc. C-26831, Prince of Wales Island. Paratype. 

Ventral exterior, interior views, xl.5, GSC 47002, GSC loc. 
C-26860, Prince of Wales Island. Holotype. 

Ventral exterior, interior views, xl.5, GSC 47003, same loc. 
Paratype. 

Ventral interior view, xl.5, GSC 47004, same loc. Paratype. 

Ventral exterior, interior views, xl.5, GSC 47005, same loc. 
Paratype. 

Ventral exterior, interior views, xl.5, GSC 47006, same loc. 
Paratype. 

Ventral exterior, interior views, xl.5, GSC 47007, same loc. 
Para type. 

Ventral interior views, xl.5, GSC 47008, 47009, 47010, same 
loc. Paratypes. 

Dorsal interior views, xl.5, GSC 47011, 47012, same loc. 
Paratypes. 

Ventral interior views, xl.5, GSC 47013, 47014, 47015, 47016, 
47017, 47018, 47019, GSC loc. C-26861, Prince of Wales Island. 

Schizophoria fossula fossula n. sp., n. subsp. 

Ventral exterior, interior, lateral views, xl.5, GSC 47020, 
GSC loc. C-26942, Baillie Hamilton Island. Holotype. 

Ventral interior views, xl.5, GSC 47021, 47022, 47023, 47024, 
same loc. Paratypes. 

Ventral interior, exterior, lateral views, xl.5, GSC 47025, 
GSC loc. C-26990, Baillie Hamilton Island. 

Ventral interior view, xl.5, GSC 47026, same loc. 
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Figures 1-4. 

Figures 5-7. 

Figures 8, 9. 

Figures 10-13. 

Figures 14-17. 

Figures 18, 19. 

Figures 20, 21. 

Figure 22. 

Figures 23-2 7. 

Figures 28-32. 

Figures 33-37. 
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PLATE 5 

Schizophoria fossuZa fossuZa n. sp., n. subsp. 

Dorsal exterior, interior, lateral, anterior views, xl.5, 
GSC 47027, GSC loc. C-26990, Baillie Hamilton Island. 

Dorsal exterior, interior, anterior views, xl.5, GSC 47028, 
same loc. 

Dorsal exterior, interior views, xl.5, GSC 47029, same loc. 

Dorsal exterior, interior, anterior, lateral views, xl.5, 
GSC 47030, same loc. 

Dorsal exterior, interior, anterior, lateral views, xl.5, 
GSC 47031, same loc. 

Schizophoria protonevadaensis n. sp. 

Ventral, dorsal exterior views, xl.6, GSC 47032, GSC loc . 
C-26913, Prince of Wales Island. 

Ventral interior views, xl.6, GSC 47033, 47034, same loc. 

Dorsal interior view, xl.6, GSC 47035, same loc. 

Ventral, dorsal, posterior, anterior, lateral views, xl.5, 
GSC 47036, GSC loc. C-26873, Prince of Wales Island. 

Ventral, dorsal, posterior, anterior, lateral views, xl.5, 
GSC 47037, same loc. 

Ventral, dorsal, posterior, anterior, lateral views, xl.5, 
GSC 47038, GSC loc. C-26881, Prince of Wales Island. Holotype. 
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Figures 1-5. 

Figures 6, 7. 

Figures 8-12. 

Figures 13, 14. 

Figures 15, 20. 

Figures 16, 17. 

Figures 18, 19 . 

Figures 21, 22. 

Figures 23, 24. 

Figures 25, 26. 

Figures 27, 34. 

Figures 28, 35. 

Figures 29-31. 

Figures 32, 33. 

Figures 36- 40. 

Figures 41, 42. 

Figures 43, 44. 

Figures 45, 46. 

Figures 47, 48. 

Figure 49. 
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PLATE 6 

Schi zophoria protonevadaensis n. sp. 

Ventral, dorsal, posterior, anterior, lateral views, xl.5, 
GSC 47039, GSC loc . C- 26881, Prince of Wales Island. Paratype. 

Ventral, dorsal views of inte rna l mold, xl.S, GSC 47040, same 
loc. Paratype. 

Schizophor ia f ossula fossula n. sp., n. subsp. 

Ventral, dorsal, lateral, anterior, posterior views, x2, 
GSC 47041, GSC loc. C- 26990, Prince of Wales Island . 

Tyersella Sp. 

Ventral exterior, interior views, x2, GSC 47042, GSC loc. 
C-26939, Baillie Hamilton Island. 

Ventral exterior, interior views, x2, GSC 47043, same loc. 

Ventral exterior, interior views, x2, GSC 47044, same loc . 

Dorsal exterior, interior views, x2, GSC 47045, same loc. 

Dorsal exterior, interior views, x2, GSC 47046, same loc. 

Dorsal exterior, interior views, x2, GSC 47047, same loc. 

Salopi na submuri fer Johnson, Boucot, and Murphy, 1973 

Ventral exterior, interior views, x4.7, GSC 47048, GSC loc. 
C-33700, Devon Island. 

Ventral exterior, interior views, x4.7, GSC 47049, same loc . 

Dorsal exterior, interior views, x5, GSC 47050, same loc. 

Posterior, dorsal exte rior, interior views, x5, GSC 47051, 
same loc. 

Dorsal exterior, interior views, x5, GSC 47052, same loc. 

Ventral exterior, interior, posterior, anterior, lateral 
views, x5, GSC 47053, GSC loc. C- 26806, Prince of Wales Island. 

Ventral exterior, interior views, x5, GSC 47054, same loc. 

Dorsal exterior, interior views, x5, GSC 47055, same loc . 

Dorsal exterior, interior views, x5, GSC 47056, same loc. 

Dorsal exterior, interior views, x5, GSC 47057, same loc. 

Dorsa l interior view, x5, GSC 47058, same loc. 
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Figure 1. 

Figure 2. 

Figure 3. 

Figure 4. 

Figure 5. 

Figures 6- 10. 

Figures 11- 15 . 

Figures 16-20. 

Figures 21- 25. 

Figure 26. 

Figure 27. 

Figures 28, 32. 

Fi gure 29. 

Figure 30. 

Figure 31. 
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PLATE 7 

Grayina magnifica (Kozlowski) 

Internal mold of ventral valve, x2.l, GSC 47059, GSC loc. 
C-26854, Prince of Wales Island. 

Internal mold of dorsal valve, x2.l, GSC 47060, same loc. 

Plicogypa cf. P. kayseri (Peetz) 

Dorsal exterior view, x2.5, GSC 47061, GSC loc. C-26903, 
Prince of Wales Island . 

Internal mold of ventral valve, x2.5, GSC 47062, GSC loc. 
C-26874, Prince of Wales Island . 

Internal mold of dorsal valve, x2.5, GSC 47063, same loc. 

Plicogypa t hor steinssoni Johnson 

Ventral, dorsal, posterior, anterior, lateral views, xl.7, 
GSC 47064, GSC loc. C- 26883, Prince of Wales Island. 

Ventral, dorsal, posterior, anterior, lateral views, xl . 7, 
GSC 47065, same loc. 

Ventral, dorsal, posterior, anterior, lateral views, xl.7, 
GSC 47066, same loc. 

Ventral, dorsal, posterior, anterior, lateral views, xl.7, 
GSC 47067, same loc. 

Gypidula pelagica (Barrande) 

Internal mold of ventral valve, xl . 3, GSC 47069, GSC l oc . 
C-26845, Prince of Wales Island. 

Internal mold of ventral valve, xl.3, GSC 47070, same loc. 

Ventral and anterior views, xl.3, GSC 47071, same loc. 

Internal mold of dorsal valve, xl.3, GSC 47072, same loc. 

External view of dorsal valve, xl.3, GSC 47073, same loc. 

Internal mold of dorsal valve, xl.3, GSC 47074, same loc. 
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Figures 1-3, 5, 6. 

Figures 4, 7, 8, 11, 12. 

Figures 9, 10, 13- 15. 

Figures 16-20 . 
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PLATE 8 

Gypi dula pelagica pyr af orrna n. subsp . 

Ventral, dorsal, posterior, anterior, lateral views, xl . 3 , 
GSC 47075, GSC loc. C- 26986, Baillie Hamilton Island. 
Holo t ype . 

Ventral, dorsal, posterior, anterior, lateral views, xl . 3, 
GSC 47076, same loc. Paratype. 

Ventral, dorsal, posterior, anterior, lateral views, xl.3, 
GSC 47077, same loc. Paratype. 

Ventral, dorsal, posterior, anterior, l a teral views, xl.4, 
GSC 47078, GSC loc . C- 26987, Baillie Hamil t on Island. 
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Figures 1- 5. 

Figures 6- 10. 

Figures 11- 13. 

Figures 14- 16. 

Figure 17. 

Figure 18. 

Figure 19. 

Figure 20. 

Figure 21. 

Figure 22. 

Figures 23, 24. 
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PLATE 9 

Gypidula pelagica pyraforma n. subsp. 

Ventral, dorsal, posterior, anterior, latera l views, xl .3, 
GSC 47079, GSC loc. C-26989, Baillie Hamilton Island. 

Ventral interior views, xl. 3, GSC 47080, 47081, 47082, 
47083, 47084, GSC loc. C- 26973, Baillie Hamilton Island. 

Dorsal interior views, xl . 3, GSC 47085, 47086, 47087, 
same loc . 

Dorsal interior, posterior, lateral views, xl, GSC 47088, 
same lo c. 

Gypidula dyerensis n . sp. 

Ventral valve interior view, xl.2, GSC 47089, GSC loc. 
C- 26915, Prince of Wales Island. 

Ventral exterior view, xl.5, GSC 47089, same loc . 

Ventral interior view, xl.2, GSC 47090, same loc. 

Dorsal interior view, xl.2, GSC 47091, same loc. 

Ventral interior view, xl.2, GSC 47092, same loc. 

Dorsal interior view, xl.2, GSC 47093 , same loc. 

Dorsal ext er ior and in t er ior views, xl . 2, GSC 47094, same loc. 
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Figur es 1-5. 

Figures 6, 7. 

Figure 8 . 

Figure 9 . 

Figure 10. 

Figures 11, 12 . 
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PLATE 10 

Gypidula dyerensis n. sp . 

Ventral, dorsal, posterior, anterior, l atera l views, xl.25, 
GSC 47095, GSC loc. C-26913, Prince of Wales Island. Holotype . 

Ventral, lateral views , xl . 5, GSC 47096, GSC loc. C- 26920 , 
Prince of Wales Island. 

Ventr al view , xl . 5, GSC 47097, same loc . 

Dorsal view, xl. 5, GSC 47098, GSC loc . C- 26913, Prince of 
Wales Island. Paratype. 

Ventral view , xl.5, GSC 47099, same loc. Parat ype. 

Ventral, lateral views, xl.5, GSC 47100, same loc. Paratype. 

(Page 40) 



PLATE 10 

3 

2 

4 5 

7 

8 

12 

10 11 

99 



Figures 1-3 . 

Figure 4 . 

Figure 5 . 

Figure 6. 

Figures 7' 10, 11. 

Figures 8, 9. 

Fi gure 12. 

Figures 13, 14. 

Figures 15, 17. 

Figure 16. 

Figures 19, 20, 22, 23. 

Figures 18, 21, 24. 
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PLATE 11 

GypiduZa dyerensis n. sp. 

Ventral, posterior, anterior v i ews , xl.3, GSC 47101, GSC 
loc . C- 26913 , Prince of Wales Island . Par a t ype . 

Dorsal v i ew , xl . 7, GSC 47102, GSC l oc . C-26915, Prince of 
Wales Island. 

Dorsal v i ew , xl . 7, GSC 47103, GSC loc. C- 26913 , Prince of 
Wales Island. Paratype . 

Ventra l v i ew , xl.5, GSC 47104, same loc. Para t ype. 

Carinagypa careopZeura Johnson 

Ventral, lateral, anterior views, xl. 3 , GSC 47105, GSC loc. 
C- 26888, Prince of Wales I s l and. 

Anterior , ventral views, xl. 3, GSC 47106, same loc. 

Dorsa l view, xl . 3, GSC 47107, same loc. 

Ventral, anterior v iews , xl.3, GSC 47108, same l oc . 

Dorsal interior views, x3, GSC 47109, 47110, same loc . 

Ven tral interior view, x3, GSC 47111, same loc. 

Leptaena sp. 

Ventral, anterior, ventra l interior, posterior views , xl.4 , 
GSC 47113, GSC loc. C-2691 3 , Prince of Wa les Island. 

Leptaena nass ichuki n. sp . 

Lateral, dorsa l ex t erior, interior views, xl . 3 , GSC 47114, 
GSC loc. C- 26945, Ba illie Hamilton Island . 
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Figures 1, 2. 

Figures 3, 4. 

Figures 5- 7. 

Figures 8, 11, 12 . 

Figures 9, 10, 13, 14 . 

Figures 15, 16, 20 . 

Figures 17, 21. 

Figures 18, 19. 

Figures 24, 26. 

Figures 25, 27. 

Figures 22, 28, 34. 

Figures 23, 29, 35. 

Figures 30, 31. 

Figures 32, 33. 
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PLATE 12 

Leptaena nassichuki n. sp. 

Dorsal exterior, interior views, xl.4, GSC 47115, GSC loc. 
C-26940, Baillie Hamilton Island. Paratype. 

Dorsal exterior, interior views, xl.5, GSC 47116, same loc. 
Holotype. 

Ventral exterior, interior, posterior views, xl.5, GSC 47117, 
same loc . Para type. 

Posterior, ventral exterior, interior views, xl.5, GSC 47118, 
same loc. Paratype. 

I ridistrophia johnsoni n. sp. 

Dorsal exterior, interior, posterior, lateral views, xl.2, 
GSC 47119, GSC loc. C-26942, Baillie Hamilton Island. 

Ventral exterior, interior, posterior views, xl.2, GSC 47120, 
GSC loc. C-26940, Baillie Hamilton Island. Paratype. 

Ventral exterior, posterior views, xl.2, GSC 47121, same loc. 
Para type. 

Ventral interior, exterior views, xl.2, GSC 47122, same loc. 
Paratype. 

Dorsal, exterior, interior views, x3.2, GSC 47123, GSC loc. 
C- 26942, Baillie Hamilton Island. 

Ventral exterior, interior views, x3.2, GSC 47~24, same loc. 

Dorsal exterior, interior, posterior views, xl.2, GSC 47125, 
GSC loc. C-26940, Baillie Hamilton Island. Holotype. 

Dorsal exterior, interior, posterior views, xl.2, GSC 47126, 
same loc. Paratype. 

Dorsal exterior, interior views, x3 . 8, GSC 47127, GSC loc. 
C-26942, Baillie Hamilton Island. 

Ventral exterior, interior views, x3.8, GSC 47128, same loc . 
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Figures 1, 2, 5, 6. 

Figures 3, 4, 7' 8 . 

Figures 9, 10, 13, 
14, 17 . 

figures 11, 12. 

Figures 15, 16, 20 . 

Figures 18, 19, 21. 

Figures 22, 24. 

Figures 23, 25. 

Figures 26, 27. 

Figures 28, 29. 

Figures 30, 31, 32. 

Figures 33- 35. 
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PLATE 13 

I r i di strophia j ohnsoni n. sp. 

Dorsal exterior, interior, anterior view of posterior, posterior 
views, xl . 2, GSC 47129, GSC loc. C- 26942, Baillie Hamilton Island. 

Dorsal exterior, interior, lateral, posterior views, xl.2, 
GSC 47130, same loc. 

Ventral, dorsal, posterior, anterior, lateral views, xl.2, 
GSC 47131, same loc. 

Dorsal interior, exterior v iews, xl.2, GSC 47132, same loc. 

Ventral exterior, interior, posterior views, xl.2, GSC 47133, 
same loc. 

Ventral exterior, interior, posterior views, xl.2, GSC 47134, 
same loc. 

Fbschucherte lla sp. 

Ventral exterior, interior views, xl . 2, GSC 47135, GSC loc. 
C- 26650, Prince of Wales Island. 

Ventral interior, posterior views, xl.2, GSC 47136, same loc. 

Ventral exterior, interior views, xl.2, GSC 47137, same loc . 

Ventral exterior, interior views, xl.2, GSC 47138, same loc. 

Dorsal exterior, interior, posterior views, xl.2, GSC 47139, 
same loc. 

Ventral exterior, interior, posterior views, xl.2, GSC 47140, 
same loc. 
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Figures 1, 5, 9. 

Figures 2, 6, 10. 

Figures 3, 7, 11. 

Figures 4, 8, 12. 

Figures 14, 15. 

Figures 18, 22, 27. 

Figures 13, 16, 17. 

Figures 19, 20. 

Figures 21, 26. 

Figures 23-25. 

Figures 28, 29. 

Figures 31, 32. 

Figures 30, 33, 34. 
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PLATE 14 

I ridi s trophia t hor steinssoni n. sp. 

Ventral exterior, interior, xl . l, posterior views, xl.3, 
GSC 47141, GSC loc. C-26917, Prince of Wales Island. Holotype. 

Ventral exterior, interior, xl.l, posterior views, xl.3, 
GSC 47142, same loc. Paratype. 

Dorsal exterior, interior, xl.l, posterior views, xl.3, 
GSC 47143, same loc. Paratype. 

Dorsal interior, xl.l, posterior, xl.3, exterior views, xl.l, 
GSC 47144, same loc. Paratype. 

Ventral exterior, interior views, xl.l, GSC 47146, same loc. 
Para type. 

Dorsal exterior, interior, xl.l, posterior views, xl.3, 
GSC 47145, same loc. Paratype. 

Barbaes trophia bie l er i n. sp. 

Posterior, ventral exterior, interior views, xl.2, GSC 47147, 
GSC loc. C-26940, Baillie Hamilton Island. Paratype. 

Ventral exterior, interior views, xl.2, GSC 47148, same loc. 
Holotype. 

Ventral exterior, interior views, xl.2, GSC 47149, same loc. 
Paratype. 

Dorsal exterior, interior, posterior views, xl.2, GSC 47150, 
same loc. Paratype. 

Dorsal exterior, interior views, xl.2, GSC 47151, same loc. 
Para type. 

Strophonel la cf. S. plasi Havlicek 

Ventral exterior, interior views, xl.l, GSC 47152, GSC loc. 
C-26940, Baillie Hamilton Island. 

Dorsal posterior, exterior, interior views, xl.l, GSC 47153, 
GSC loc. C-26942, Baillie Hamilton Island. 
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Figures 1 , 2 . 

Figures 3, 4 . 

Figure 5 . 

Figures 7, 8 , 11, 12 . 

Figures 9, 13. 

Figures 6 , 10, 14 . 

Figures 15, 16. 

Figures 17, 18. 

Figures 19, 20 . 

Figures 21, 24. 

Figures 22 , 25. 

Figures 23, 26. 
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PLATE 15 

"Brachyprion" cf . ''B." mirabiiis Johnson, 1970 

Ventral ext erior, i nt er io r views , x3.0, GSC 47154, GSC l oc. 
C-33700, Devon Is l and . 

Dors a l exter i or , interi or views, x3.0 , GSC 47155, same l oc . 

Dorsal interior v i ew , x3 . 0, GSC 41 756 , same loc. 

Mesodouvillina s p . 1 

Ventral, dorsal, posterior, lateral views, x2 .l, GSC 47157, 
GSC loc . C- 26806, Pr ince of Wa l es Is l and . 

Ventral ext erior, inte r ior views, x2.l, GSC 47158, same loc . 

La t eral, ventral, dorsal v i ews , x2.l , GSC 47159, same loc . 

Dorsal ex t erior , inter i or views, x2 .l, GSC 47160, same l oc . 

Dorsa l ex ter i or , interior views, x2 . l, GSC 47161, same l oc . 

Mesodouvillina musculusvar ius n . sp . 

Rubber r eplica of ven tral interior and ventra l interior mold, 
x l . 2, GSC 47162, GSC loc . C-26851, Prince of Wales I s l and . 
Paratype . 

Rubb e r replica of ventral interior and ventral interior mold, 
xl .2, GSC 4716 3 , same l oc . Paratype. 

Rubbe r repl ica of ventral interior and ventral interior mold, 
xl . 2, GSC 47164, same l oc . Paratype. 

Rubber r ep l ica of ven tral interior and ventral interior mold, 
xl . 2, GSC 47165, same l oc . Holotype . 
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Figures 1, 5 . 

Figures 2, 6. 

Figures 3' 7. 

Figures 4, 8. 

Figures 9, 10. 

Figures 11, 12. 

Figure 16. 

Figures 13, 17. 

Figures 15, 19, 26. 

Figures 14, 18. 

Figure 20. 

Figures 21, 22. 

Figures 23-25. 

110 

PLATE 16 

Mesodouvillina musculusvarius n. sp. 

Rubber replica of dorsal interior and dorsal interior mold, 
xl.2, GSC 47166, GSC loc. C-26851, Prince of Wales Island. 
Para type. 

Rubber replica of dorsal interior and dorsal interior mold, 
xl.2, GSC 47167, same loc. Paratype. 

Rubber replica of dorsal interior and dorsal interior mold, 
xl.2, GSC 47168, same loc. Paratype. 

Rubber replica of dorsal interior and dorsal interior mold, 
xl.2, GSC 47169, same loc. Paratype. 

Rubber replica of dorsal interior and dorsa l interior mold, 
xl.2, GSC 47170, same lo c. Paratype. 

Mesodouvillina s p. 2 

Ventral interior, posterior views, xl.l, GSC 47171, GSC loc . 
C- 26916, Prince of Wales Island. 

Ventral exterior view, xl.5, GSC 47172, same loc. 

Ventral posterior, interior views, xl.l, GSC 47172, same loc. 

Dorsal ex t erior, interior, x3, dorsal interior, xl0.3, 
GSC 47173, GSC loc. C- 26917, Prince of Wales Island. 

Ventral exterior, interior views, xl.5, GSC 47174, same loc. 

Ventral interior, xl.5, GSC 47175, same loc. 

Dorsal interior, exterior views, xl.5, GSC 47176, same loc. 

Mesodouvillina tuherosa n. sp . 

Lateral, ventral, dorsal views, x2.l, GSC 47177, GSC loc. 
C-26990, Baillie Hamilton Island. Paratype. 
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Figures 1, 3, 4. 

Figures 2 , 7, 9, 10. 

Figures 5, 6, 8. 

Figures 11, 12. 

Figures 13, 14. 

Figures 15, 16. 

Figures 17, 18. 

Figures 19, 20 . 

Figures 21, 22. 
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PLATE 17 

Mesodouvi llina tuberosa n. sp. 

Ventral, dorsal, lateral views, x2.l, GSC 47178, GSC loc. 
C-26990, Baillie Hamilton Island. Holot ype . 

Lateral, dorsal interior, xl5.l, dorsal exterior, interior 
views, x2.l, GSC 47179, GSC loc. C-26991, Baillie Hamilton 
Island . 

Ventral, dorsal, lateral views, x2 .l, GSC 47180, GSC loc. 
C- 26990, Baillie Hamilton I s land . Paratype . 

Ventral ext erior, interior views , x2 . l, GSC 47181, GSC loc . 
C- 26991, Baillie Hamilton Island . 

Dorsal exterior, interior views, x2.l, GSC 47182, GSC loc . 
C-26990, Baillie Hamilton Island. Paratype . 

Dorsal exterior, interior views, x2 .l, GSC 47183, same loc. 
Paratype. 

Ventra l ext erior, interior views, x2.l, GSC 47184, same l oc . 
Para type. 

Ventral exterior, interior views, x2 . l, GSC 47185, same loc. 
Para t ype. 

Mesodouvillina equicosta n. s p. 

Ventral exterior, interior views, xl.5, GSC 47186, GSC loc. 
C-26940, Baillie Hamilton I s land. 
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Figures 1, 2' 5 ' 6. 

Figures 3 , 4. 

Figures 7' 8. 

Figures 9, 10. 

Figures 11, 15 . 

Figures 12' 17 . 

Figures 13, 14, 16. 

Figures 18, 19. 

Figures 20' 21. 

Figure 22. 

Figures 23- 25. 

Figures 26- 28. 
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PLATE 18 

Mesodouvi llina equicos t a n . sp . 

Ventral, dorsal, pos t erior, lateral views, xl.5, GSC 47187, 
GSC lac. C- 26945, Baillie Hamilton Island . Holotype. 

Ventral exterior, interior views, xl . 5, GSC 47188, GSC lac. 
C- 26940, Baillie Hamilton Island . Parat ype . 

Dorsal exterior , interior views, xl . 5, GSC 47 189, same lac. 
Paratype. 

Ventral exterior, interior views, xl.5, GSC 47190, same lac . 
Para type. 

Ventral exterior, interior views, x4, GSC 47191, same lac . 
Para type. 

Dorsal exterior, in t erior views, xl.5, GSC 47192, same lac . 
Paratype . 

Dorsal exterior, i nterior, posterior views, xl. 5, GSC 47193, 
same l ac . Paratype . 

Dorsal exterior, interior views, xl.5, GSC 47194, same lac . 
Para type . 

Dorsal interior views, xl .5, GSC 47195, 47196 , same lac. 
Paratypes. 

Dorsal exterior view, xl . 5, GSC 47197, same lac. Pa r atype . 

Cymostrophia cf . C. golem Havlicek 

Rubber replica of ventral interior, ventral interior mold, 
lateral view of ven t ral interior mold, xl . 3 , GSC 47198, . 
GSC lac. C-268 72, Prince of Wales Island. 

Vent r al, posterior, lateral views , xl . 3, GSC 47199, same loc. 
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Figures 1, 2. 

Figures 3, 4. 

Figures 5-7. 

Figures 8, 9, 13. 

Figures 10-12. 

Figures 15, 16. 

Figures 14, 21, 22. 

Figures 17, 18. 

Figures 19, 20. 

Figures 23, 24. 

Figures 25-27. 

Figures 28, 32. 

Figures 29, 33. 

Figures 30, 31. 

Figures 34, 35. 
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PLATE 19 

Cymostrophia sp. 

Ventral exterior, interior views, x2, GSC 47200, GSC loc. 
C-26913, Prince of Wales Island . 

Ventral exterior, interior views, x2, GSC 47201, same loc. 

Ventral ex terior, interior, lat era l v iews, x2, GSC 47202, 
same loc. 

Ventral exterior, interior, lateral views, x2, GSC 47203, 
same loc. 

Ventral, dorsal, lateral views, x2, GSC 47204, same loc . 

Dorsal exterior, interior views, x3, GSC 47205, GSC loc . 
C-26914, Prince of Wales Island. 

Asymmetrochonetes spinalonga n. gen., n. sp. 

Ventral interior, exterior, posterior views, x4, GSC 47206, 
GSC loc. C-26915, Prince of Wales Island. Para type. 

Ventral exterior, interior views, x4, GSC 47207, same loc. 
Holotype. 

Ventral exterior, interior views, x4, GSC 47208' same loc. 
Para type. 

Ventral exterior, interior views, x4, GSC 47209' same loc. 

Ventral exterior, interior, lateral views, x4, GSC 47210, 
same loc. Para t ype. 

Dorsal exterior, interior views, x6, GSC 47211, same loc. 
Para type. 

Dorsal exterior, interior views, x6, GSC 47212, same loc. 
Para type. 

Dorsal exterior, interior views, x6, GSC 47213, same loc. 
Para t ype . 

Dorsal interior views, x6, GSC 47214, 47215, same loc. 
Paratype. 
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Figures 1-5. 

Figures 6, 12. 

Figures 7-11. 

Figures 13-16, 20. 

Figures 17, 21. 

Figures 19, 22, 23. 

Figure 18. 

Figure 24. 

Figures 25, 26, 31- 33. 

Figures 27, 28, 34-36 . 

Figures 29, 37. 

Figures 30, 38. 
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PLATE 20 

Machaeraria obesa n. sp. 

Ventral, dorsal, posterior, anterior, lateral views, xl . 6, 
GSC 47216, GSC loc. C- 26919, Prince of Wales Island. 

Ventral exterior, interior views, xl.3, GSC 47217, GSC loc. 
C-26914, Prince of Wales Island. 

Ventral, dorsal, posterior, anterior, lateral views, xl.5, 
GSC 47218, GSC loc. C- 26915, Prince of Wales Island. Paratype. 

Ventral, dorsal, posterior, lateral, anterior views, xl . 5, 
GSC 47219, same loc . Holotype. 

Ventral exterior, interior views, x2.5, GSC 47220, GSC loc. 
C- 26911, Prince of Wales Island. 

Ventral exterior, posterior, interior views, x2.5, GSC 47221, 
same loc. 

Dorsal interior view, x2.5, GSC 47222, GSC loc. C-26916, 
Prince of Wales Island. 

Dorsal interior view, x4.9, GSC 47223, GSC loc. C-26915, 
Prince of Wales Island. Paratype. 

Anci l lotoechia gutta gutta Johnson, Boucot, and Murphy, 1973 

Ventral, posterior, dorsal, anterior, lateral views, x2, 
GSC 47224, GSC loc. C- 26806, Prince of Wales Island. 

Ventral, posterior, dorsal, anterior, lateral views, x2, 
GSC 47225, same loc. 

Ventral internal views, x2, GSC 47226, 47227, same loc. 

Dorsal interior views, x4, GSC 47228, 47229, same loc. 
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Figures 1-5. 

Figures 8-12. 

Figures 6, 13, 20, 
27, 34. 

Figures 7' llf' 21, 
28, 35. 

Figures 15-19. 

Figures 22-26. 

Figures 29-33. 

Figures 36-40. 

Figures 43-47. 

Figures 50-54. 

Figures 57-61. 

Figures 64-68. 

Figures 41, 48, 55, 
62, 69. 

Figures 42, 49, 56, 63. 

Figure 70. 
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PLATE 21 

Ancillotoechia gutt a gutta Johns on, Boucot, and Murphy, 1973 

Ventral, dorsal, posterior, anterior, lateral views, x2, 
GSC 47231, GSC loc. C- 26806, Prince of Wales Island. 

Ventral, dorsal, posterior, anterior, lateral views, x2, 
GSC 47232, same loc. 

Ancillotoechia gutta rotunda n. subsp. 

Ventral, dorsal, posterior, anterior, lateral views, x2.2, 
GSC 47233, GSC loc. C-2695 2 , Baillie Hamilton Island. Paratype. 

Ventral, dorsal, posterior, anterior, lateral views, x2.2, 
GSC 47234, same loc. Paratype. 

Ventral, dorsal, posterior, anterior, lateral views, x2.2, 
GSC 47235, s ame loc. Paratype. 

Ventral, dorsal, posterior, anterior, lateral views, x2.2, 
GSC 47236, same loc. Paratype. 

Ventral, dorsal, posterior, anterior, lateral views, x2.2, 
GSC 47237, same loc. Holotype. 

Ancillotoechia plicaminor n. sp. 

Ventral, dorsal, posterior, anterior, lateral views, xl.5, 
GSC 47238, GSC loc. C-26852, Prince of Wales Island. Paratype. 

Ventral, dorsal, posterior, anterior, lateral views, xl.5, 
GSC 47239, same loc. Holotype. 

Ventral, dorsal, posterior, anterior, lateral views, xl.5, 
GSC 47240, same loc . Paratype. 

Ventral, dorsal, posterior, anterior, lateral views, xl.5, 
GSC 47241, same loc. Paratype. 

Ventral, dorsal, posterior, anterior, lateral views, xl.5, 
GSC 47242, same loc. Paratype. 

Ventral, dorsal, posterior, anterior, lateral views, xl.5, 
GSC 47243, same loc. Paratype. 

Anci llotoechia magnaplica n. sp. 

Ventral interior views, xl.8, GSC 47246, 47247, 47248, 47249, 
GSC loc. C- 26915, Prince of Wales Island. 

Dorsal interior view, x2.2, GSC 46064, same loc. 
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Figures 1-5. 

Figures 6, 13 . 

Figures 7, 14, 22, 
31, 36. 

Figures 8- 12. 

Figures 15-19. 

Figur es 23- 27. 

Figures 20, 21, 28-30. 

Figures 32-34, 38, 39. 

Figure 35 . 

Figures 37, 40-43. 

Figures 44- 48 . 

Figures 50- 54. 

Figures 55-59. 

Figur es 49, 60. 

122 

PLATE 22 

Anci ZZotoechia magncrpZica n. sp. 

Ventral, dorsal, posterior, anterior, lateral views, xl.6, 
GSC 47250, GSC loc. C- 26913, Prince of Wales Island. Holotype . 

Dorsal interior views, x2.2, GSC 47251, 47252, GSC loc. 
C-26915, Prince of Wales Island. 

Ventral, dorsal, pos t erior, anterior, lateral views, xl.6, 
GSC 47253, GSC loc. C- 26913, Prince of Wales Island . Paratype. 

Ventral, dorsal, pos t erior, anterior, lateral views, xl . 6, 
GSC 47254, same loc. Paratype. 

Ventral, dorsal, posterior, ant erior, lateral views, xl.6, 
GSC 47255, same loc. Parat ype. 

Ventral, dorsal, posterior, anterior, lateral views, xl.6, 
GSC 47256, same loc . Para type. 

Vent ral, dorsal, pos t erior, anterior, l ateral views, xl.6, 
GSC 47257, same loc. Paratype . 

"Unci nuZus 11 sp. 

Ventral, dorsal, posterior, ant erior, lateral views, xl . 5, 
GSC 47260, GSC loc. C- 26811, Prince of Wales Island. 

Interior views of ar ticula ted specimen, x3, GSC 47261, 
GSC loc. C-26806, Prince of Wales Island . 

Lateral, ventral, dorsal, posterior, anterior views, xl.4, 
GSC 47262, same loc. 

Hebetoechia ornatrix Havlicek 

Ventral, dorsal, posterior, anterior, lateral views, xl.4, 
GSC 47265, GSC loc. C- 26825, Prince of Wales Island. 

Ventral, dorsal, posterior, anterior, lateral views, xl.4, 
GSC 47266, same loc. 

Vent ral, dorsal, posterior, anterior, lateral views, xl.4, 
GSC 47267, GSC l oc. C- 26824, Prince of Wales I sland . 

Ventral interior views, xl.8, GSC 47268, 47269, GSC loc. 
C- 26825, Prince of Wales Island. 
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Figures 1, 2. 

Figures 3, 4. 

Figures 14, 31. 

Figures 25, 42. 

Figures 15-19. 

Figures 20-24. 

Figures 26-30. 

Figures 32-36. 

Figures 37-41. 

Figure 5. 

Figure 6. 

Figures 7, 8, 13. 

Figure 9. 

Figures 10-12. 
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PLATE 23 

Hebet oechi a ornatrix Havlicek 

Dorsal interior views, x9, x4.4, GSC 47270, GSC loc. C-26823, 
Prince of Wales Island. 

Dorsal interior views, x4.4, GSC 47271, 47272, same loc. 

Dorsal interior views, x4.4, x9, GSC 47273, same loc. 

Dorsal interior views, x4.4, x9, GSC 47274, same loc. 

Ventral, dorsal, posterior, anterior, lateral views, xl.5, 
GSC 47275, GSC loc. C-26829, Prince of Wales Island. 

Ventral, dorsal, posterior, anterior, lateral views, xl.5, 
GSC 47276, same loc. 

Ventral, dorsal, posterior, anterior, lateral views, xl.5, 
GSC 47277, same loc. 

Ventral, dorsal, posterior, anterior, lateral views, xl.5, 
GSC 47278, same loc. 

Ventral, dorsal, posterior, anterior, lateral views, xl.5, 
GSC 47279, same loc. 

"Tadschikia" crassiforma crassiforma n. sp., n. subsp. 

Dorsal interior view, x2.8, GSC 47282, GSC loc. C-26974, 
Baillie Hamilton Island. 

Ventral interior view, xl.4, GSC 47283, same loc. 

Ventral, dorsal, anterior views, xl.4, GSC 47284, same loc. 

Dorsal interior view, x2.8, GSC 47285, same loc. 

Ventral, dorsal, lateral views, xl.4, GSC 47286, same loc. 
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Figures 1-5. 

Figures 6-10. 

Figures 11- 15. 

Figures 17-21. 

Figures 23- 27. 

Figures 29-33. 

Figures 16 , 22. 

Figures 28, 34. 
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PLATE 24 

"Tadschikia " crassifoY'ITla crassifoY'IT/a n. sp., n. subsp. 

Ventral, dorsal, posterior, anterior, lateral views, xl.5, 
GSC 47287, GSC loc. C-26989, Baillie Hamilton Island. Holotype. 

Ventral, dorsal, posterior, anterior, lateral views, xl.5 , 
GSC 47288, same loc. Paratype. 

Ventral, dorsal, posterior, anterior, lateral views, xl.5, 
GSC 47289, same loc. Paratype. 

"Tadschikia " crassifoY'ITla producta n. sp., n. s ubsp. 

Ventral, dorsal, posterior, anterior, lateral views, xl.5, 
GSC 47290, GSC loc. C-26949, Baillie Hamilton Island. Paratype. 

Ventral, dorsal, posterior, anterior, lateral views, xl.5, 
GSC 47291, same loc. Paratype. 

Ventral, dors al , posterior, anterior, lateral views, xl.5, 
GSC 47292, same loc. Holotype. 

Ventral exterior, interior views, xl.7, GSC 47293, GSC loc. 
C-26952, Baillie Hamilton Island. 

Ventral exterior, interior views, xl. 7, GSC 4 7294, same loc. 

(Page 59) 

(Page 61) 



PLATE 24 

2 3 4 5 

6 7 9 10 

13 14 15 

12 16 

17 18 19 20 
22 

23 24 
25 

30 
32 33 34 

127 



Figures 1, 2 . 

Figures 3, 8 . 

Figures 4-7. 

Figures 9-12. 

Figures 13-17. 

Figures 18, 2l+, 30, 
36 , 42. 

Figures 19- 23. 

Figures 25- 29. 

Figures 31- 35 . 

Figures 37- 41. 
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PLATE 25 

"Tadschikia " crassiforma producta n. sp., n. subsp. 

Interior views of articulated specimens, x4.3, GSC 47295, 
47296, GSC lac. C-26952, Baillie Hamilton Island. 

"Tadschikia " crassiforma crassiforma n. sp ., n. subsp. 

Ventral interior and ob l ique view of ventral interior, x2 .8, 
GSC 47297' GSC lac. C-26974, Baillie Hamilton Island. 

Linguopugnoides uyenoi n. sp . 

Ventral, dorsal, posterior, anterior views, xl.3, GSC 47299' 
GSC lac. C- 26883, Prince of Wales Island. Paratype . 

Ventral, dorsal, posterior, anterior views, xl . 3, GSC 47300, 
same l ac . Paratype. 

Ventral, dorsal, posterior, anterior, lateral views, xl.3, 
GSC 47301, same lac. Holotype. 

Ventral, dorsal, posterior, anterior, lat eral views, xl.3, 
GSC 47302, same lac. Paratype . 

Ventral, dorsal, posterior, anterior, lat eral views, xl.3, 
GSC 47303, same lac. Para type . 

Ventral, dorsal, posterior, anterior, lateral views, xl.3, 
GSC 47304, same lac. Para type. 

Ventral , dorsal, posterior, ant erior, lateral views, xl.3, 
GSC 47305, same lac . Para t ype . 

Ventral, dorsal, posterior, anterior, lateral views, xl . 3 , 
GSC 47306, same lac. Para t ype . 
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Figures 1-5 . 

Figures 6- 10. 

Figures 11- 15. 

Figures 16- 20. 

Figures 21-25. 

Figures 26- 30 . 

Figures 31, 32, 36, 37. 

Figures 33-35 . 

Figures 38- 42. 
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PLATE 26 

Atrypa nieczl<XbJiensis Kozlowski 

Ventral, dorsal, posterior, anterior, l a teral views, xl.3, 
GSC 47307, GSC loc. C-26974, Ba illie Hamilton Island . 

Ventral, dorsal, posterior, anterior, lateral views, xl.3, 
GSC 47308, same lac. 

Ventral, dorsal, posterior, anterior, lateral views, xl.3, 
GSC 47309, same lac. 

Ventral, dorsal, posterior, anterior, lateral views, xl.3, 
GSC 47310, same loc. 

Ventral, dorsal, posterior, interior, lateral views, xl.3, 
GSC 47311, same lac. 

Ventral, do r sal, posterior, anterior, lateral views, xl.3, 
GSC 47312, same loc. 

Dorsal interior views, xl . 3, GSC 47313, 47314, 47315, 47316, 
same lac. 

Ventral interior views, xl.3, GSC 47317, 47318, 47319, 
same lac . 

Ventral, dorsal, posterior, anterior, lateral views, xl . 3, 
GSC 47320, same lac. 
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Figures 1-5. 

Figure 6. 

Figure 12. 

Figures 7-11. 

Figures 13-17. 

Figure 18. 

Figures 19-22. 

Figures 23' 24 . 

Figures 25, 26. 

Figures 27-30, 36 . 

Figures 31-35. 

Figures 37-41. 

Figures 43-4 7. 

Figures 42, 48. 
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PLATE 27 

Atr ypa sp. 1 

Ventral, dorsal, posterior, anterior, late r a l views, xl.3, 
GSC 47321, GSC lac . C-26915, Prince of Wales Island. 

Ventral i nter i or view, xl. 3, GSC 47322, same lac. 

Dorsal interior view, xl.3, GSC 47323, same lac . 

Atrypa sp. 2 

Ventral, dorsal, posterior, anterior, lateral v iews, xl.3, 
GSC 47324, GSC lac. C-26874, Prince of Wales Island. 

Ventral, dorsal, poste r ior, anterior, latera l views, xl.3, 
GSC 47325, same lac . 

Dorsal interior view, xl.3, GSC 58949, same lac. 

Spirigerina sp. 

Ventral exterior, interior, anterior, late r a l views, xl.6, 
GSC 47326, GSC lac. C-26911, Prince of Wales Island. 

Dorsal ext erior, interior views, xl. 6, GSC 47327, same lac . 

Ventral exterior, interior views, xl. 6, GSC 47328, same lac. 

Dorsal ext erior, interior, oblique interior, anterior, lateral 
views, xl.6, GSC 47329, same l ac. 

Dubaria thetis (Barrande) 

Ventral, dorsal, posterior, anterior, lateral views, xl. 6 , 
GSC 47330, GSC lac . C-26876, Prince of Wales Island. 

Ventral, dorsal, pos t e rio~, anterior, l ateral views, xl. 6 , 
GSC 47331, same lac. 

Ventral, dorsal, posterior, anterior, late r al views , xl.6, 
GSC 47332, same lac. 

Arctispira canadensis n.gen., n. sp. 

Ventral inte rior views, x7, GSC 47334, 47335 , GSC lac. C-33700, 
Devon Island. 
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Figures 1- 5. 

Figure 11. 

Figures 6- 10. 

Figures 12- 16 . 

Figures 19- 23. 

Figures 26-30. 

Figures 17, 24, 32. 

Figures 18, 25, 31. 

Figures 33- 37. 

Figures 39-43. 

Figures 44-48. 

Figures 38, 49 . 

Figure 55. 

Figures 50- 54. 
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PLATE 28 

Arctispira canadensis n. gen., n. sp. 

Ventral, dorsal, posterior, anterior, latera l views, x7, 
GSC 47336, GSC loc. C-33700, Devon Island. 

Dorsal interior view, x7, GSC 47337, same loc. 

Ventral, dorsal, posterior, anterior, lateral views, x6, 
GSC 47338, GSC loc. C-26939, Baillie Hamilton Island. Paratype. 

Ventral, dors al, posterior, anterior, lateral views, x6, 
GSC 47339, same loc. Holotype. 

Ventral, dorsal, posterior, anterior, l a tera l views, x6, 
GSC 47340, same loc. Paratype. 

Ventral, dorsal, posterior, anterior, lateral views, x6, 
GSC 47341, same loc. Paratype. 

Ventral interior views, x6, GSC 47342, 47343, 47344, same 
loc. Paratypes. 

Dorsal interior views, x6, GSC 47345, 47346, 47347, same 
loc. Paratypes. 

Notoparmella costalata n. sp. 

Ventral, dorsal, posterior, anterior, lateral views, x6, 
GSC 47348, GSC loc. C-26939, Baillie Hamilton Island. Paratype. 

Ventral, dorsal, posterior, anterior, lateral views, x6, 
GSC 47349, same loc. Paratype. 

Ventral, dorsal, posterior, anterior, lateral views, x6, 
GSC 47350, same loc. Holotype. 

Ventral interior views, x6, GSC 47351, 47352, same loc. 
Paratypes. 

Dorsal interior view, x6, GSC 47353, same loc. 

Notoparmella gilli Johnson 

Ventral, dorsal, posterior, anterior, lateral views, x5, 
GSC 47354, GSC loc. C- 26973, Baillie Hamilton Island. 
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Figures 1, 2 . 

Figure 3. 

Figures 6, 7 . 

Figure 8. 

Figures 9, 10. 

Figure 11. 

Figures 12, 13. 

Figure 14. 

Figures 15, 16. 

Figures 17, 18. 

Figure 19. 

Figur es 4, 5. 

Figures 20- 24. 

Figures 28, 29, 25- 27. 

Figure 30 . 

Fi gure 31. 
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PLATE 29 

NotopaY'ITlella gilli Johnson 

Dorsal ex t erior, interior views, x5, GSC 47355, GSC loc. 
C-26973, Baillie Hamilton Island . 

Ventral exterior view, x5, GSC 47356, same loc. 

Ventral exterior, int erior views, x5, GSC 47357, same loc. 

Dorsal interior view, x5, GSC 47358, same loc. 

Dorsal exterior, interior views, x5, GSC 47359, same loc. 

Ventral exterior view, x5, GSC 47360, same loc. 

Dorsal exterior, interior views, x5, GSC 47361, same loc . 

Dorsal interior view, x5, GSC 47362, same loc . 

Ventral exterior, interior views, x5, GSC 47363, GSC loc. 
C-26974, Baillie Hamilton Island . 

Ventral exterior, interior views, x5, GSC 47364, same loc . 

Dorsal interior view, x5, GSC 47365, same loc . 

NotopaY'ITlel la costalata n. sp. 

Dorsal interior views, x6, GSC 47366, 47367, GSC loc . C-26939, 
Baillie Hamilton Island. Paratypes. 

Coelospira exilicosta orbita n. sp., n . subsp. 

Ventral, dorsal, posterior, anterior, lateral views, x7, 
GSC 47368, GSC loc. C- 26940, Baillie Hamilton Island . Holotype. 

~entral, dorsal, posterior, anterior, lateral views, x7, 
GSC 49369, same loc. Paratypes . 

Ventral interior view, x7, GSC 47370, same loc. Paratype. 

Dorsal interior view, x7, GSC 47371, same loc. Paratype . 
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Figures 

Figures 

Figures 

Figures 

Figures 

Figures 

Figures 

Figures 

Figure 

Figures 

Figures 

Figures 

Figures 
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1-5. 

6, 7' 11-13. 

8-10 . 

14-17. 

18-22. 

23, 24 . 

25, 26. 

27, 34. 

28 . 

29- 33. 

36- 40. 

43- 47 . 

35 , 41, 42, 
48, 49. 

PLATE 30 

Coelospira exi l icos ta orbita n. sp ., n. subsp. 

Ventral, dorsa l, posterior, anterior, latera l vi ews, x7, 
GSC 4737 2, GSC loc . C-2 6940, Baillie Hamilton Island. Paratype . 

Coe Zospira ex ilicos ta exilicosta n. sp ., n. subsp. 

Ventral, dorsal, posterior, anterior, lateral views, x 7, 
GSC 47373, GSC loc . C- 33704, Devon I s land. Holotype . 

Ventral i nter i or v i ews, x7, GSC 47374, 47375 , 47376, same 
loc . Paratypes. 

Dorsal interior views, x7, GSC 47377, 47378, 47379, 47380, 
same loc . Para t ypes. 

Nucleospi r a sp. 

Ante rior, ventral, dorsal, post e rior, late r a l views, x2, 
GSC 47381, GSC loc. C-2 6913, Prince of Wales Island. 

Ventra l exte rior, interior views , xl . 7, GSC 47382, same loc. 

Ventral exterior, interior views, xl .7 , GSC 47383, same loc. 

Dorsal interior, late ral views, xl . 7, GSC 47384, same loc. 

Dorsal interior view, xl.6, GSC 47385, GSC loc. C- 26915, 
Prince of Wal es Island. 

Protathyris sp . 

Ventral, dorsal, posterior, anterior, lateral views, x2, 
GSC 47387, GSC loc. C- 26850, Prince of Wales Island. 

Ventral, dorsal, posterior, anterior, lateral vi ews, x2, 
GSC 47388, same loc. 

Ventral, dorsal, posterior, anterior, lateral vi ews, x2, 
GSC 47389, same loc. 

Cyrtinae lla sp. 

Ventral, exterior, posterior, l a t e ral, anterior, ventral 
internal views, x3, GSC 47390, GSC loc. C-26886, 
Prince of Wales Island. 
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Figures 1-6, 10. 

Figures 7, 8, 21, 22. 

Figure 9. 

Figures 11-15. 

Figures 16-20. 

Figures 23-27. 

Figures 30-34. 

Figures 37-41. 

Figures 44-48. 

Figures 49, 50, 60, 62. 

Figures 51-55. 

Figures 56-59, 61. 

Figures 28, 29, 35, 36. 

Figures 42, 43. 
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PLATE 31 

Cyrtina maclennani n. sp. 

Dorsal interior views, x5, GSC 47391, 47392, 47393, 47394, 
47395, 47396, 47397, GSC loc . C-26915, Prince of Wales Island. 
Para types. 

Posterior views, x3, GSC 47398, 47399, 47400, 47401, same loc. 
Paratypes. 

Ventral interior view, x3, GSC 47402, same loc. Paratype. 

Ventral, dorsal, posterior, anterior, lateral views, x2.5, 
GSC 47403, same loc. Paratype. 

Ventral, dorsal, posterior, anterior, lateral views, x2.5, 
GSC 47404, same loc. Holotype. 

Ventral, dorsal, posterior, anterior, lateral views, x2 . 5, 
GSC 47405, same loc. Paratype. 

Ventral, dorsal, posterior, anterior, lateral views, x2.5, 
GSC 47406, same loc. Paratype. 

Ventral, dorsal, posterior, anterior, lateral views, x2.5, 
GSC 47407, same loc. Paratype. 

Ventral, dorsal, posterior, anterior, lateral views, x2.5, 
GSC 47408, same loc. Paratype. 

Cyrtina sp. 1 

Dorsal interior views, x3, GSC 47409, 47410, 47411, 47412, 
GSC loc. C-26886, Prince of Wales Island. 

Ventral, dorsal, posterior, anterior, lateral views, x3, 
GSC 47413, same loc. 

Ventral, dorsal, posterior, anterior, la t eral views, x3, 
GSC 47414, same loc. 

Cyrtina sp. 2 

Dorsal interior views, x3, GSC 47415, 47416, 47417, 47418, 
GSC loc. C-26903, Prince of Wales Island . 

Ventral interior, posterior views, x3, GSC 47419, same loc. 
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Figures 4, 5, 10. 

Figures 1-3, 6, 7. 

Figures 8, 16, 31. 

Figures 9, 30. 

Figures 26-28, 32, 33. 

Figures 11-15. 

Figures 17-21. 

Figures 23-25. 

Figures 22, 29. 

Figure 34. 

Figures 35-39. 

Figures 40-44. 

Figure 45. 
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PLATE 32 

Cyrtina sp. 2 

Posterior, lateral, dorsal views, x3, GSC 47420, GSC lac. 
C-26903, Prince of Wales Island. 

Howellella sp. 1 

Ventral, dorsal, posterior, anterior, lateral views, x3, 
GSC 47421, GSC lac. C- 26952, Baillie Hamilton Island. 

Posterior views, x3, GSC 47422, 47423, 47424, same lac. 

Posterior, ventral interior views, x3, GSC 47425, same lac. 

Dorsal interior views, x3, GSC 47426, 47427, 47428, 47429, 
47430, same lac. 

Ventral, dorsal, posterior, anterior, lateral views, x3, 
GSC 47431, same lac. 

Ventral, dorsal, posterior, anterior, lateral views, x3, 
GSC 47432, same lac. 

Ventral, posterior, lateral views, x3, GSC 47433, same lac. 

Posterior, ventral interior views, x3, GSC 47434, same lac. 

Posterior view, x3, GSC 47435, GSC lac. C-26806, Prince of 
Wales Island. 

Ventral, dorsal, posterior, anterior, lateral views, x3, 
GSC 47436, same lac. 

Ventral, dorsal, posterior, anterior, lateral views, x3, 
GSC 47437, same lac. 

Dorsal interior view, x3, GSC 47438, same lac. 
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Figures 1, 2. 

Figures 3, 4. 

Figure 5. 

Figures 6- 10 . 

Figures 11, 12 . 

Figures 13-15. 

Figures 16, 17. 

Figures 18, 19. 

Figures 20, 21. 

Figures 22-26. 

Figures 27-31. 

Figures 32- 36. 

Figures 37, 38. 
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PLATE 33 

Howellella sp. 1 

Dorsal interior views, x3, GSC 47439, 47440, GSC loc. C- 26806, 
Prince of Wales Island. 

Ventral interior and oblique view of ventral valve, x3, 
GSC 47441, same loc. 

Posterior view of ventral valve, x3, GSC 47442, same lo c . 

Undi spirifer laeviplicatus (Kozlowski) 

Ventral, dorsal, posterior, anterior, lateral views, x2.5, 
GSC 47444, GSC loc. C-26915, Prince of Wales Island. 

Ventral interior and oblique views of ventral interior, x2.5, 
GSC 47445, same loc. 

Dorsal interior views, x2.5, GSC 47446, 47447, 47448, same loc. 

Posterior and ventral exterior views, x2 . 5, GSC 47449, same loc. 

Dorsal exterior, interior views, x2.5, GSC 47450, same loc. 

Dorsal exterior, interior views, x2.5, GSC 47451, same loc. 

Ventral, dorsal, posterior, anterior, lateral views, xl.9, 
GSC 47452, GSC loc. C- 26903, Prince of Wales Island . 

Ventral, dorsal, posterior, anterior, lateral views, xl.9, 
GSC 47453, same loc. 

Ventral, dorsal, posterior, anterior, lateral views, xl.9, 
GSC 47454, GSC loc. C- 26883, Prince of Wales Island. 

Howellella sp . 2 

Posterior, anterior views, x3, GSC 47455, GSC loc . C- 26861, 
Prince of Wales Island. 

(Page 70) 

(Page 71) 

(Page 70) 



PLATE 33 

5 

2 4 

6 

12 13 14 

11 

16 19 
17 21 

26 

32 33 
34 35 36 

~ 
38 

145 



Figures 1, 8. 

Figures 2, 9, 13 . 

Figures 3, 4. 

Figures 5, 6. 

Figures 7' 18 . 

Figures 10, 11. 

Figure 12. 

Figures 14, 15. 

Figures 16, 17. 

Figures 19-23. 

Figures 24-28. 

Figures 29- 33. 

Figure 34. 

Figures 35-37. 

Figures 38, 40. 

Figures 39, 41, 42. 

Figures 43-47. 
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PLATE 34 

Howelle l la sp. 2 

Ventral exterior, interior views, x3, GSC 47456, GSC loc. 
C- 26861, Prince of Wales Island. 

Dorsal exterior, posterior, lateral views, x3, GSC 47457, 
same loc. 

Ventral exterior, posterior views, x3, GSC 47458, same loc. 

Dorsal exterior, interior views, x3, GSC 47459, same loc. 

Dorsal exterior, interior views, x3, GSC 47460, s ame loc. 

Dorsal exterior, interior views, x3, GSC 47461, same loc. 

Dorsal interior view, x3, GSC 47462, same loc. 

Lateral, posterior views of ventra l valve, x3, GSC 47463, 
same loc. 

Ventral exterior, posterior views, x3, GSC 47464, same loc. 

Undispir i f er l aeviplicatus (Kozlowski) 

Ventral, dorsal, posterior, anterior, latera l views, xl.9, 
GSC 47465, GSC loc. C-26883, Prince of Wales Island. 

Ventral, dorsal, posterior, anterior, latera l views, xl.9, 
GSC 47466, same loc. 

Ventral, dorsal, posterior, anterior, lateral views, xl.9, 
GSC 47467, same loc. 

Internal mold of ventral valve, xl.9, GSC 47468, GSC loc. 
C-26903, Prince of Wales Island. 

Ventral, dorsal, posterior views of internal mold, xl.9, 
GSC 47469, GSC loc. C-26881, Prince of Wales Island. 

Acanthospirifer sp. 

Ventral exterior views, xl.8, GSC 47470, 47471, GSC loc. 
C-26841, Prince of Wales Island. 

Dorsal exterior views, xl.8, GSC 47472, 47473, 47474, same loc. 

Ventral, dorsal, posterior, anterior, lateral views, xl.8, 
GSC 47475, same loc. 
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Figures 1-5. 

Figures 6- 10. 

Figures 11, 12. 

Figures 13, 14. 

Figures 15-17. 

Figures 18-22. 

Figures 23-27. 

Figures 28-31. 

Figures 33- 36. 

Figures 38-41 . 

Figures 32, 37, 42 . 
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PLATE 35 

Acanthospir i f er macdonaldi n. sp . 

Ventral, dorsal, posterior, anterior, lateral views, x3, 
GSC 47476, GSC loc. C-26940, Baillie Hamilton Island . 

Ventral exterior, interior, posterior, l a teral, anterior 
views, x3, GSC 47477, GSC loc. C-26942, Baillie Hamilton 
Island. Paratype . 

Dorsal exterior, interior views, x3, GSC 47478, same loc. 
Paratype. 

Ventral exterior, posterior views, x3, GSC 47479, same loc . 
Para t ype. 

Ventral exterior, interior, posterior views, x3, GSC 47480, 
same loc . Paratype . 

Dorsal exterior, interior, posterior, anterior, lateral 
views, x3, GSC 47481, same loc. Holotype . 

(Page 71) 

Acanthospirifer norf ordi n. sp. (Page 73) 

Ventral exterior, interior, lateral, posterior, anterior 
views, x3, GSC 47483, GSC loc. C-26990, Baillie Hamilton 
Island . Paratype. 

Ventral exterior, interior, lateral, anterior views, x3, 
GSC 47484, same loc. Holotype. 

Dorsal exterior, interior, anterior, lateral views, x3, 
GSC 47485, same loc . Paratype. 

Dorsal exterior, interior, anterior, lateral views, x3, 
GSC 47486, same loc. Paratype. 

Dorsal exterior, interior, posterior views, x3, GSC 47487, 
same loc. Paratype. 
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PLATE 36 

Figure 1. Slab from Cape Phillips Formation, section 12, Baillie Hamilton Island, 
GSC 47488, GSC loc. C-26969, 95.5 m above section base. Note dark grey 
to light-coloured laminations. 

Figure 2. Slab from transitional beds, section 12, Baillie Hamilton Island, 
GSC 47489, GSC loc. C-26962, 147 m above section base. Note curved 
laminations near bottom of slab. 

Figure 3. Slab from unnamed carbonate unit, section 12, Baillie Hamilton Island, 
GSC 47490, GSC loc. C-26974, 245.5 m above section base. Gypidula
Atrypa-Schizophoria Community. Note geopetals. 

Figure 4. Slab from unnamed carbonate unit, section 12, Baillie Hamilton Island, 
GSC 47491, GSC loc. C-26989, 373 m above section base. Note spar-filled 
shells, as well as fine fossil debris. G-A-S Community. 

Figure 5. Slab from unnamed carbonate unit, section 12, Baillie Hamilton Island, 
GSC 47492, GSC loc. C-26990, 403.5 m above section base. Note oncolites 
and disarticulated shells. 

Figure 6. Slab from unnamed carbonate unit, section 12, Baillie Hamilton Island, 
GSC 47493, GSC loc. C-26991, 418.5 m above section base. Note oncolites, 
pellets, and argillaceous laminations. 

Figure 7. Slab from unnamed carbonate unit, section 12, Baillie Hamilton Island, 
GSC 47494, GSC loc. C-26997, 499 m above section base. Ostracode 
Community. Note burrows and argillaceous laminations. 
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PLATE 37 

Figure 1. Slab from unnamed carbonate unit, section 12, Baillie Hamilton Island, 
GSC 47495, GSC loc. C-26992, 446 m above section base. Coral Community. 
Note colonial corals and fragments "floating" in the matrix. 

Figure 2. Slab from unnamed carbonate unit, section 12, Baillie Hamilton Island, 
GSC 47496, GSC loc. C-27003, 575 m above section base. Ostracode 
Community. Note elongate, rounded intraclasts. 

Figure 3. Slab from unnamed carbonate unit, section 12, Baillie Hamilton Island, 
GSC 47497, GSC loc. C-26993, 471.5 m above section base. Ostracode 
Community. Note small scale ripple marks near top of slab. 

Figure 4. Slab from unnamed carbonate unit, section 12, Baillie Hamilton Island, 
GSC 47498, GSC loc. C-27008, 643.5 m above section base. Ostracode 
Community. 

Figure 5. Slab from unnamed carbonate unit, section 1, Prince of Wales Island, 
GSC 47499, GSC loc. C-26803, 6 m above section base. Note algal 
stromatolite and large vugs. 

Figure 6. Slab from unnamed carbonate unit, section 7, Prince of Wales Island, 
GSC 47500, GSC loc. C-26851, 6.25 m above section base. MesodouviZZina
AnciZZotoechia Community. Note large strophomenids and dark laminations 
near top and bottom of slab. 
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PLATE 38 

Figure 1. Slab from unnamed unit, section 4, Prince of Wales Island, GSC 47501, 
GSC loc. C- 26823, 1.5 m above section base. Hebetoechia Community. 

Figure 2. Slab from Reef core, Prince of Wales Island, GSC 47502, GSC loc . C-26844. 
Note s tromatoporoids and colonial coral. 

Figure 3 . Slab from unnamed carbonate unit, section 11, Baillie Hamilton Island, 
GSC 47503, GSC loc. C-26942, 236.5 m above section base. I r idistrophia
MesodouviZZina-Schizophoria Community . Note common crinoidal debris. 

Figure 4. Slab from unnamed unit, section 10, Prince of Wales Island, GSC 47504, 
GSC loc. C-26913, 6 m above section base. AnciZZotoechia-Cyrtina 
Community . Note abundant crinoidal debris. 

Figure 5. Slab from unnamed unit, section 6, Prince of Wales Island, GSC 47505, 
GSC loc. C-26867, 40.6 m above section base. Note abundant oncolites 
and fragmentary brachiopod valves. 

Figure 6. Slab from unnamed unit, section 3, Prince of Wales Island, GSC 47506, 
GSC loc. C- 26813, 4.5 m above section base. Note burrows and 
argillaceous material. 

Figure 7. Slab from unnamed unit, section 6, Prince of Wales Island, GSC 47507, 
GSC loc. C-26860, 8 m above section base. Schizophoria-HoweZZeZZa 
Community . Note crinoidal debris and disart iculated valves. 
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