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Recently, extensive collections for conodonts have been made in Llandovery strata of eastern 
Canada. The Ordovician-Silurian boundary is readily recognizable on the basis of conodonts 
and complete sequences across it occur on Anticosti Island and in Gaspe Peninsula. Early 
Llandovery shallow water sequences are dominated by Panderodus, Icriodella and Oulodus?, 
whereas deep water sequences contain Panderodus and small, generalized species of Ozarkodina. 
Late Llandovery sequences are dominated by Panderodus, Ozarkodina and new species of 
Pterospathodus. The Llandovery-Wenlock boundary is difIicult to define precisely in the region 
because of the scarcity of diagnostic conodonts which are probably ecologically excluded by a 
marked shallowing event near the series boundary. Lower Silurian lithologic units across eastern 
Canada are described briefly and correlated using conodonts and key brachiopod occurrences. 
The greatest potential for biostratigraphic zonation lies in the strata of Anticosti I sland and the 
Chaleurs Bay region. D Conodonta, biostratigraphy, palaeoecology, Silurian, eastem Canada. 
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There are very few published reports of conodonts from Lower 
Silurian strata of eastern Canada; those that are available are 
of very recent origin. This paper is an attempt to review the 
recently published information, to summarize current 
research and its preliminary results and to outline the 
potential for further work in the region. A map showing the 
main outcrop areas including strata ofEarly Silurian age in the 
region (Fig. I )  and a table outlining the current biostratig
raphic interpretation of the formations and significant faunas 
(Fig. 2 )  are provided. Within this framework the significance 
and potential of each area for Lower Silurian biostratigraphy 
is discussed. 

The biostratigraphic utility of conodonts in the Silurian has 
been under study for only two decades, but already numerous 
zonations have been proposed based on geographically wide
spread sequences . These zonal schernes are the basis for 
Silurian conodont biostratigraphy, but no single standard 
zonation is widely accepted yet. The Lower Silurian (LIan
dovery) is the least weU known part of the system mainly 
because the interval is poorly represented in severai of the 
cIassic areas on which Silurian conodont biostratigraphy is 
based . Eastern Canada has severai very extensive sections of 
L1andovery strata, particularly on Anticosti Island and the 
Gaspe Peninsula and these have prov en potential for conodont 
zonation . 

The first conodont-based zonation of the Silurian was made 
by Walliser ( 1 962, 1 964) . His work was based mainly on 
studies of strata exposed at Cellon in the Carnic Alps, and he 
was able to subdivide the Silurian and basal Devonian into I I  
successive conodont zones. Unfortunately the Cellon section 
is unsatisfactory for the early part of the Silurian because, as 
Sch6nlaub ( 1 97 1 )  has demonstrated, much of the L1andovery 
is missing. Revisions to Walliser's ( 1 964) zonation were first 
made by Nicoll & Rexroad ( 1 969) and Pollock et al. ( 1 970) 
bas ed on conodont faunas obtained from the midcontinent of 

North America and by Aldridge ( 1 972 ,  1 975) based on faunas 
from the United Kingdom. These authors showed that there 
were Silurian conodonts older than those recognized at Cellon 
and zonations were proposed for the North American and 
British Silurian sequences . Conodonts from the earliest part of 
the Silurian were unknown until the recent work of McCrac
ken & Barnes ( 1 98 1  a, b) in Anticosti Island and Nowlan 
( 1 98 1 )  in Gaspe; in both places conodonts are associated with 
L1andovery A brachiopods . In most areas that have been 
studied in detail (e .g . ,  Cellon, Arbuckle Mountains of 
Oklahoma, Nevada) only the upper part of the L1andovery is 
represented, the oldest strata bearing conodonts of the P. 

celloni Zone. 
Two conodont zonal schernes are used in the correlation 

chart (Fig. 2 ) :  one based on North American faunas described 
by McCracken & Barnes ( 1 98 l a) ,  Nicoll & Rexroad ( 1 969) 
and Pollock et al. ( 1 970) and the other based on British Silurian 
faunas described by Aldridge ( 1 972) . All are described as 
ass em bl age zones, although those of Aldridge ( 1 972)  are 
based on first appearance. In North America the oldest 
Silurian conodont zone is the Oulodus? nathani Zone erected by 
McCracken & Barnes ( 1 98 I a) based on material from the 
upper part of the Ellis Bay Formation at Anticosti I sland, 
which has been revised as part of the overlying Becscie 
Formation by Petryk ( 1 98 1 ) .  The zonal species was first 
described from Anticosti I sland and its only other occurrence 
is in the Clemville Formation ofGaspe Peninsula (Figs . l and 
2 ) . The forms assigned to Oulodus? are almost certainly 
representatives of a new genus and their biostratigraphic 
potential has yet to be determined fully. Younger representa
tives of the genus including O . ?  kentuckyensis (Branson & 
Branson) and other as yet unnarned speeies occur through the 
Becscie and Gun River formations on Anticosti Island 
(McCracken & Barnes 1 98 1 a; Fåhraeus & Barnes 1 98 1 ) .  
Study of faunas from the Clemville Formation of Gaspe 
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Fig. l. Map ofeastern Canada showing main outerop areas with Lower Silurian strata. In some areas most of the outerop is Lower Silurian whereas in 
others Lower Silurian strata may form only a small portion of the outerop area. Numbered areas correspond to numbered columns on Fig. 2 and each 
area is diseussed in the text. 

Peninsula has shown that the key taxa of the I. discreta - I. 

deflecta Assemblage Zone (Aldridge 1 972)  extend to the base of 
the Silurian and overlap the O.?  nathani Zone. 

Strata at the base of the Silurian on the northern margin of 
the Michigan Basin were assigned to the Panderodus simplex 

Zone by Pollock et al. ( 1 970) . The top of this zone was defined 
as being immediately below the first occurrence of the genus 
lcriodina or of lcriodella discreta ( Pollock et al. 1 970 :  746 ) .  A zone 
based on species of Panderodus has little application and the 
interval can on ly be regarded as unzoned due to lack of key 
taxa. The O. ?  nathani Zone appears to be a suitable replace
ment and in any case Icriodella species have now been shown to 
extend downward to the base of the Silurian. 

In North America the O.? nathani Zone is followed by the 
Distomodus kentuckyensis Zone (Cooper 1 975) a 'synonym' of the 
!criodina irregularis Zone ofNicoll & Rexroad ( 1 969) because I. 

irregularis s .f. is the platform element of multielement D. 

kentuckyensis. The representative taxa of this zone are virtually 
the same as those of the I. discreta - I. deflecta Assemblage Zone. 
The D. kentuckyensis Zone is succeeded by the P. celloni Zone of 
Nicoll & Rexroad ( 1 969) . It is unfortunate that this zone 
covers a larger stratigraphic interval than the zone of the same 
name erected by Walliser ( 1 964, 1 972)  in the Carnic Alps . 

In Britain the I. discreta - I. deflecta Assemblage Zone is 
succeeded by the D. staurognathoides Zone (Aldridge 1 972) , the 
base of which coincides with the D. staurognathoides Datum 
Plane of Cooper ( 1 980) . The datum plane concept used by 
Cooper ( 1 980) has limited application to the Llandovery 

because only two such planes are represented . D. stauro

gnathoides is present in severai areas of eastern Canada (see 

below) . 
The D. staurognathoides Assemblage Zone is followed by the 

Icriodella inconstans Assemblage Zone in Britain (Aldridge 
1 972)  and its top is marked by the first appearance of 
Pterospathodus amorphognathoides. In contrast, P. amorphognatho

ides appears in the top of the Pterospathodus celloni in North 
America, hence the dashed line joining the to ps of the P. celloni 

and I. inconstans zones on Fig. 2 .  These two zones are followed in 
most areas by the P. amorphognathoides Zone, the base ofwhich 
coincides with the P. amorphognathoides Datum Plane of Cooper 
( 1 980) . The P. amorphognathoides Zone spans the Llandovery
Wenlock boundary (Walliser 1 964; Aldridge 1 972 ;  Barrick & 
Klapper 1 976) . Specimens of P. amorphognathoides are rare in 
eastern Canada and the taxon seems to be replaced by new 
species of Pterospathodus (Fig. 4) . 

Studies of Lower Silurian strata and conodonts in eastern 
Canada have on ly j ust  begun but it is clear that considerable 
potential exists for refinement of Early Silurian biostratigra
phy. The strong potential of the area lies in the fact that there is 
a remarkably com pl ete Late Ordovician - Early Silurian 
sequence of carbonates on Anticosti Island (Nowlan & Barnes 
1 98 1 ;  McCracken & Barnes 1 98 1 a, b; Fåhraeus & Barnes 
1 98 1 ;  Uyeno & Barnes 1 98 1 ) ,  as well as correlative, thick 
sequences in both shallow and deep water carbonate-clastic 
facies to the south on the Gaspe Peninsula (Nowlan 1 98 1 ) .  The 
combination of these two areas provides an insight into 
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environmental preference and geographic distribution of 
conodont species that should perrnit a more comprehensive 

and realistic biozonation . 

Geologic setting 

Areas of outcrop that include Lower Silurian strata are 
illustrated on Fig. I ;  in some of the areas (e .g .  Anticosti Island) 
the entire shaded portion is Lower Silurian whereas in others 
the proportion of Lower Silurian strata may be small or 
uncertain. The num bered areas on the map (Fig. I )  corres
pond to the num bered columns on the correlation chart (Fig. 
2 )  which are representative but not necessarily comprehensive 
stratigraphic sections for each area . I t is not possible to show 
all s tratigraphic relationships because of the small size of the 
diagram and the complexity of the relationships between basal 
Silurian and underlying rocks . In view of the large size of the 
region under review (a land area of approximately 330,000 
km2) only brief comments are possible for each area and the 
re ad er is referred to appropriate publications for more 
complete descriptions both in this review and in the section on 
biostratigraphy. 

A number ofdistinct lithofacies beits can be identified in the 
Lower Silurian of eastern Canada. These beits parallei the 
general northeasterly trend of the Appalachian Orogen . To 
the west and north of the main Appalachian belt are the 
virtually flat-Iying, thick carbonate sediments of Anticosti 
Island ( I ) .  The strata of this region have been described by 
Bolton ( 1 972) and Petryk ( 1 979, 1 98 1 ) .  The Lower Silurian is 
represented by about 540 m of shallow marine limestone and 
shale of the Becscie, Gun River, Jupiter and Chicotte forrna
tions. Anticosti Island is part of the eastern segment of the St. 
Lawrence Platform, bounded to the north and west by the 
Canadian Shield and to the south and east by the Appalachian 
Orogen; its unique setting as a cratonic margin basin has 
resulted in a thick, fossiliferous sequence of shallow-water 
carbonate rocks . 

The rest of the areas shown on Figs . I and 2 lie to the south 
and east of a major structural lineament known as Logan's 
Line which separates platformal areas from the Appalachian 
Orogen. The paleogeographic and structural relationships 
between areas on either side of the lineament during the Eariy 
Silurian are uncertain, but a dramatic change in facies can be 
observed across the lineament. 

During the late Early and early Middle Ordovician a 
num ber of collisional events took place in the Appalachian 
Orogen (e .g .  Williams & Hatcher 1 982) . These include the 
collision of an island arc with the North American craton, 
related obduction of ophiolite complexes in Quebec and 
Newfoundland and the deformation of a volcanic arc on the 
eastern side of the orogen . The net result of these Ordovician 
tectonic events was an apparent fragmentation into regional 
depressions and uplifted blocks . Deposition in the troughs 
carried on throughout the late Middle Ordovician and Early 
Silurian, whereas the uplifted areas were only gradually 
covered by later Silurian sediments . Hence, the nature of the 
contact between basal Silurian and older strata varies widely 
across the region . 

Lower Silurian strata of Gaspe Peninsula, the Matapedia 
Valley and western and northern New Brunswick (2- 1 3 )  can 

Silurian conodonts of eastern Canada 97 

be considered as a broad package of lithofacies beits .  In  the 
basinal areas (3 , 4, 5 ,  7 , 8, 9, I l ) conformable contacts exist at 
the base of the Silurian, whereas in uplifted areas (2 , 6, 1 0, 1 2 , 
1 3 )  the lowest Silurian strata may be ofearliest Llandovery age 
or younger. Strata in the basinal are as generally show 
evidence of upward shallowing as the basins were filled with 
sediment, whereas there is usually a transition from non
marine or shallow marine clastics to more open marine 
limestones in the uplifted areas . 

Lower Silurian strata of a completely different type are 
exposed in southwestern New Brunswick ( 1 4, 1 5 ) .  These 
outcrop areas are preserved as fault-bound blocks within older 
s trata and they are locally intruded by granite. Thick volcanic 
flows, tuff and breccia with minor rhyolite and interbedded 
sla te, mudstone and argillaceous limes tone characterize the 
Silurian of this region which is on the eastern side of the 
Appalachian Orogen. 

Two distinct beits ofstrata ofSilurian age crop out in Nova 
Scotia ( 1 6, 1 7 ) .  The Arisaig belt of central Nova Scotia ( 1 7 ) is a 
continuous sequence ranging from earliest Silurian to early 
Devonian age (Boucot et al. 1 974) . The Arisaig Group 
com prises mainly alternating beds of mudstone and sil ts tone 
with subsidiary fine-grained sands tone and brachiopod-rich 
limestone . The unit disconformably overlies volcanic rocks of 
Ordovician age. 

The White Rock Formation of the Annapolis Valley area 
( 1 6) is characterized by thick quartz sands tone units and 
mafic to felsic volcanics (Crosby 1 962) . The unit is underlain 
by slate of Ordovician age and overlain by the Kentville 
Formation of Wenlock-Ludlow age. It was probably depo
sited under shallow marine conditions (Schenk et al. 1 980) and 
is part of the Megurna Zone (Williams 1 978) ,  a te c
tonolithologic zone that cannot be traced outside of Nova 
Scotia in the Appalachian Orogen. The Megurna Zone is 
interpreted as a segment of a continental embankment of a 
Precambrian continent, possibly Africa (Schenk 1 97 1 ;  Schenk 
et al. 1 980) . 

The Lower Silurian strata of Newfoundland cannot be 
related easily to lithofacies beits on the mainland . Fossils are 
rare and much of the sequence may be non-marine . In the 
White Bay area ( 1 8) the Sops Arm Group comprises ash flow 
tuffs and rhyolite interbedded into sla te, conglomerate, 
sands tone and local limestone . The unit unconformably 
overlies part of the Taconic allochthon but, in most places, it is 

in thrust contact with the underlying rocks (e.g. Smyth & 
Schillereff 1 982) . 

The Botwood Group ( 1 9) of central Newfoundland (Wil
liams 1 962) comprises fine- to coarse-grained sands tone 
interbedded with siltstone and shale, minor limes tone and 
calcareous sands tone .  The unit may be as much as 4 500 m 
thick but only the lower portion is of Early Silurian age. Also 
included under 1 9  on Figs . l and 2 is an area around Notre 
Dame Bay, wher� the Springdale Group, a presumed correla
tive of the Botwood Group crops out. It is made up mainly of 
volcanic flows and pyroclastic rocks with some interbedded 
sandstone and conglomerate that may be non-marine. 

Biostratigraphy 
Many studies are currently in progress on the Early Silurian of 
eastern Canada, and this paper is intended as a summary of 
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Fig. 2. Correlation chart for Lower Silurian strata of eastern Canada. 
Derivation ofconodont zones is discussed in text. Solid circles indicate 
presence of conodonts throughout a unit; open circles indicate isolated 
occurrences of conodonts at the level indicated; triangles indicate 
levels from which diagnostic brachiopods are known (E is eocoeliid , S 

the current state ofknowledge. The correlation chart (Fig. 2 )  
provides information on the main occurrences of biostrati
graphically useful brachiopods and graptolites known from 
the Lower Silurian of eastern Canada, but its main purpose is 
to show the occurrences of conodonts recovered to date. Some 
of the diagnostic conodonts are illustrated on Figs . 3 and 4. 

Illustrated specimens are deposited in the National Type 
Fossil Collection at the Geological Survey of Canada (GSC) in 
Ottawa. Each column of the correlation chart will be discussed 

in terms of conodont biostratigraphy and the occurrences of 
diagnostic brachiopods and graptolites . The sources for the 
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is stricklandid and H is Hirnantian) ;  squares indicate that the unit is 
dominantly composed of clastic rocks and a V within the square 
indicates that the unit is composed ofvolcanic and clastic rock. N. B. is 
New Brunswick; N .  S .  is Nova Scotia. 

conodont zones on the left side of Fig. 2 have been discussed in 
the introduction . 

Anticosti Island (1) 
Anticosti Island has been the subj ect of intensive study in 
recent years mainly because it exposes a superb section of 
Lower Silurian strata. McCracken & Barnes ( l 98 1 a) have 
defined the position of the Ordovician-Silurian boundary and 
they erected a new basal Silurian Zone, the Oulodus? nathani 

Zone. More recently, Nowlan ( 1 982) has pinpointed the 
Ordovician-Silurian boundary at the eastern end of the island 
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using conodonts in a section originally described by Cocks & 
Copper ( 1 98 1 ) ;  the boundary recognized by the latter authors 
on the basis of brachiopods is virtually identical to that 
recognized on the basis of conodonts .  

A review of the paleontology of Anticosti Island was 
compiled in 1 98 1  for a volume to accompany the field guide to a 
meeting of the IUGS Subcommission on Silurian Stratigra
phy and the Ordovician-Silurian Boundary Working Group 
(Lesperance 1 98 1 ) .  In that volume, McCracken & Barnes 
( 1 98 1  b) reviewed their earlier work on the Ordovician
Silurian boundary and Fåhraeus & Barnes ( 1 98 1 )  and Uyeno 
& Barnes ( 1 98 1 )  provided summaries on conodont biostrati
graphy of the middle and upper part of the Lower Silurian, 
respectively . The O . ?  nathani Zone is succeeded by the D. 

kentuckyensis Zone which also yields O . ?  kentuckyensis, a possible 
descendant of O.? nathani . Faunas from the upper Becscie and 
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Gun River formations are numerically dominated by elements 
of Panderodus; other com mon taxa are: O.? kentuckyensis, 

O::.arkodina sp. cf. O. gulletensis and O::.arkodina n. sp. A 
(Fåhraeus & Barnes 1 98 1 ) .  The overall fauna is little changed 
from that of the lower part of the Becscie Formation, but 
potential for further zonation lies in speeimens of the genus 
Oulodus? 

The fauna from the ] upi ter and Chicotte formations has 
been reported by Uyeno & Barnes ( 1 983) . D. staurognathoides 

appears about 1 8  m above the base of the] upiter Formation; it 
occurs throughout and ranges into the lower part of the 
Chicotte Formation . The lower 14 m of the ] upi ter are thus 
assigned to the l. discreta-l. deflecta Assemblage Zone, and 
almost all the rest ofit to the D. staurognathoides Zone. Uyeno & 
Barnes ( 1 983) further subdivided the D. staurognathoides Zone 

into an informal lower D. staurognathoides fauna and upper 
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Ozarkodina aldridgei fauna. About 8 m below the top of the 
] upiter Formation Aulacognathus bullatus appears together with 
Oulodus petilus. A !ittle higher lcriodella inconstans and O. 

gulletensis make their first appearance . Uyeno & Barnes ( 1 983) 

assigned the upper 2 m ofthe]upiter Formation and the lower 
24 m of the Chicotte Formation to the l. inconstans Assemblage 
Zone. Pterospathodus celloni occurs within this interval . The 
upper part of the Chicotte Formation is assigned to the P. 

amorphognathoides Zone because of the occurrence of the 
nominal taxon 24 m above the base ofthe Chicotte Formation. 
The Llandovery-Wenlock boundary as determined by cono
donts may lie at the top of, or in the upper part of the Chicotte 
Formation. 

Anticosti Island is the region in eastern Canada with the 
highest potentia1 for refinement ofEarly Si1urian biostratigra
phy. An Ordovician-Silurian boundary stratotype has been 
proposed for the area and the re-establishment of the Anticosti 
Series has also been advocated (Barnes & McCracken 1 98 1 ) .  
Field work is in progress in 1 982 to try to refine and expand 
paleontological collections in the systemic boundary interval 
and in the Lower Silurian strata . 

Northern Guterop Belt (2) 
The Sources Formation of the Matapedia Group has not been 
collected for conodonts, but stricklandid and eocoeliid 
brachiopods (S. lens progressa and E. intermedia) have been 
reported from different levels in the formation (Bourque 
1 977 ) . The quartzite of the Val Brillant Formation is unfos
siliferous .  The Laforce Formation has not been collected for 
conodonts but the lower part has yielded Pentamerus oblongus 

(Bourque 1 977 )  and the ostracode Zygobolba (M .] .  Copeland, 
personal communication, 1 982) . The stratigraphy of this belt 
has been described in detail by Bourque ( 1 977 ) . 

St. Jean River Anticline (3) 
No samples for conodonts have been collected from this area . 

Graptolites from the upper part of the White Head Formation 

of the Matapedia Group (Monograptus cf. M. sedgwicki) indicate 

a Llandovery C I-2 age. The occurrence of monograptids 

assignable to the M. turriculatus Zone in the BurntJam Brook 
Formation indicates a Llandovery C2-3 age (Bourque 1977 ) . 
The stratigraphy ofthis region has been described in detail by 

Bourque ( 1 977 ) . 

Mount Alexander Syncline (4) 
Two samples from the lower part of the Laforce Formation 
have yielded conodonts; these were collected by P.-A. Bour
que and the specimens were identified by C. B .  Rexroad 
(Bourque & Lachambre 1 98 1 :  1 22 ) .  A sample from 4 m above 
the base of the formation yielded Pterospathodus pennatus and 
Distomodus staurognathoides and another from 7 m above the base 
of the formation yielded Pterospathodus celloni and Ozarkodina cf. 
O. sagitta. These collections indicate a Llandovery C5-6 age for 
the lower part of the Laforce Formation . The stratigraphy has 
be en described in detail by Bourque & Lachambre ( 1 98 1 ) .  

Central Guterop Belt (5) 
No samples for conodonts have been collected from the 
Central Outcrop Belt but the Perce area j ust  to the east has 
been extensively sampled (Nowlan 1 98 1 ) .  Graptolites 
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assigned to Diplograptus cf. D.  modestus and Climacograptus cf. C. 

scala ris normalis have been recovered from the middle part of the 
White Head Formation of the Matapedia Group (Bourque & 
Lachambre 1 98 1 ) .  These indicate an Early Llandovery age . 

Chaleurs Bay (Gas pi Peninsula) (6) 
Extensive collections for conodonts have been made by the 
author from the Lower Silurian of the northern shore of 
Chaleurs Bay in 1 979 and 1 98 1 .  Results from the 1 979 
collections have been published (Nowlan 1 98 1 )  but only about 
half of the 1 98 1  collections have been processed so far. The 
stratigraphy of this region has been described in detail by 
Bourque ( 1 975)  and Bourque & Lachambre ( 1 98 1 ) .  

Strata a t  the base of the Silurian are referred to the Clemville 
Formation ( 1 1 0 m) and brachiopods of the Strieklandia lens 

Fig. 3. Early Silurian conodonts of eastern Canada; index of sections 
prov id ed in appendix. DA, D.  Oulodus? kentuckyensis (Branson & 
Branson) ,  lateral views . DA. GSC 72367 ;  Section l A, 1 7 . 5  m above 
base ofClemville Formation; x 50. OD. GSC 72368, Section l A, 95 m 
above base of Clemville Formation; x 60 .  DB Oulodus? nathani 
McCracken & Barnes, lateral view, GSC 6650 I ;  Section l A, 94 m 
above base of Clemville Formation; x 50. DC, G, K. Ozarkodina 
oldhamensis (Rexroad) .  DC.  Lateral view, g element, GSC 72369; 
Section l A, 17 m above base of Clemville Formation; x 85 .  OG. 
Lateral view,j element, GSC 723 70; Section l B, 7 .8  m above base of 
Clemville Formation; x 70.  DK. Posterior view, e element, 
GSC 7237 1 ;  locality as C ;  X 1 05 .  DE, F .  Distomodus n. sp. A. DE. Oral 
view, g element, GSC 72372 ;  Section l B, I m above base ofClemville 
Formation; x 60 .  OF. Posterior view, b element, GSC 72373 ;  locality 
as E; x 50 .  OH. Ambalodus galerus Walliser s. f., lateral view, 
GSC 723 74; Section 9, 25 m above base of Limestone Point 
Formation; x 50 .  DI ,  L,  M, O, P. Ozarkodina alT. O. hadra (Nicoll & 
Rexroad) ,  lateral views. Note the considerable stratigraphic range of 
these specimens: M occurs about 1 7  m below beds containing O. sagitta 
rhenana. All dilTer from typical O. hadra in the more anterior situation of 
the basal cavity apex. DI .  g element; GSC 72375 ;  Section 8, 47 m 
above base of Limestone Point Formation; x 50 .  DL.  g element, 
GSC 72376;  Section 7 ,  35m above base ofLimestone Point Formation; 
x 50 .  DM. g element, GSC 72377 ;  Section 8,  83 m above base of La 
Vieille Formation; x 40 .D0.  g element, GSC 723 78; Section 8, 54.5 
m above base of Limestone Point Formation; X 70. DP. f eIernent, 
GSC 72379; locality as O;  x 1 05 .  DJ. O<:arkodina cf. O. gulletensis 
(Aldridge) ,  lateral view, g element, GSC 72380; Section 6, Limestone 
Point Formation, 5 1  m above base of section; x 35 .  This specimen 
diITers from typical O. gulletensis in that it is not arched and the 
posterior denticles are as high as those on the anterior. ON, Q, U .  
Ozarkodina excavata excavata (Branson & Mehl ) ,  lateral views . ON. f 
element, GSC 7238 1 ;  locality as M; x 1 00 .  DQ. g element of the type 
that Rhodes ( 1 953 )  described as Prioniodella inclinata, GSC 66558; 
Section 2A, 25 m above base of Anse a Pierre-Loiselle Formation; X 70. 
DU. g element of the type that Branson & Mehl ( 1 933 )  described as 
Ozarkodina simplex, GSC 72382; locality as M; x 55 .  DR, S, T. 
Ozarkodina gulletensis (Aldridge) . Note that these forms are very late 
Llandovery because of the occurrence of Wenlock conodonts on ly 
about 1 7  m above. DR. Lateral view, g element, GSC 72383; locality as 
M; x 45 .  DS .  Lateral view,jelement, GSC 72384; locality as M; x 55 .  
DT. Posterior view, e element, GSC 72385; locality as M; X 65 .  DV, 
W.  Kockelella ranuliformis (Walliser) , lateral and oral views, g element, 
GSC 72386; Section 1 0, Limestone Point Formation, 70 m above base 
of section; X 80 .  DX. Ozarkodina n .  sp. A Nowlan 1 98 1 ,  lateral view, 
GSC 66525; Section 3, top of unit 7 ,  White Head Formation; X 1 05 .  
DY, Z .  Icriodella inconstans Aldridge, oral views, g elements . DY. 
GSC 72387;  Section 3 ,  base of unit  8 ,  White Head Formation; x 60 .  
DZ.  GSC 72388;  locality as J ;  x 60. DAa.  Icriodella dejlecta Aldridge, 
oral view, g element, GSC 66488; Section l B, 1 08 m above base of 
Clemville Formation; x 80. DBb. lcriodella discreta Pollock, Rexroad & 
Nicoll, oral view, g element, GSC 72389; locality as A; x 85 .  
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typica Phylozone (Llandovery A3--4) have been reported from 
the upper two thirds of the unit (Boucot & Bourque 1 98 1 ) .  The 
age of the lowest third of the formation is uncertain based on 
brachiopods .  

Conodonts are present throughout the formation but 
samples from the lowest 3 m yield only simple cones and in one 
case a probable new speeies of Distomodus (Fig. 3 E, F) . The 
following speeies are common in the lower 30 m of the 
formation : lcriodella discreta (Fig. 3 Bb; first appearance 4 m 
above base) , l. deflecta (Fig. 3 Aa) , Ozarkodina hassi, O .  

oldhamensis (Fig. 3 C ,  G, K) and simple cones of the genus 
Panderodus. Rare components of the fauna are Oulodus? nathani 

(Fig. 3 B ) ,  Oulodus? kentuckyensis (Fig. 3 A, D) and elements of 
the simple co ne genera Decoriconus and Walliserodus. Nowlan 
( 1 98 1 ,  Fig. 5) illustrated the stratigraphic ranges of conodont 
taxa in the Clemville Formation recovered from the 1 979 
collections, and examination of the 1 98 1  collections yielded 
few exceptions besides the presenee ofDistomodus n.  sp. A at l m 
above the base of the formation and the extension of the range 
of O.?  kentuckyensis into the lower part of the formation . Over 
1 200 conodont speeimens have now been recovered from the 
Clemville Formation and the faunas are numerically domi
nated by specimens of Icriodella, Panderodus and Ozarkodina. 

The presenee of a few speeimens of O . ?  nathani indicates an 
earliest Llandovery age for the base of the sequence and the 
overall faunal content is very similar to that of the lowest 
Silurian strata on Anticosti Island (see McCracken & Barnes 
1 98 1 a, b l . The fauna does not change much through the 
Clemville Formation, except that Distomodus kentuckyensis 

appears 2 m from the top . The appearance of this taxon is 
consistent with Llandovery A4 age indicated by the 
brachiopods (Boucot & Bourque 1 98 1 ) .  

The overlying Weir Formation (45 m )  is composed mainly 
of arkose but three units of calcarenite have been collected 
from near the base. These yield essentially the same fauna as 
that of the upper part of the Clemville Formation. Specimens 
of lcriodella and Panderodus dominate the fauna. Nowlan ( 1 98 1 ,  
Pl. 4 :6 )  indicated the presence of specimens of I. aff. l. 

malvernesis in the Weir Formation which may suggest an early 
Llandovery C age . The Weir Formation does not contain 
diagnostic brachiopods although those of the immediately 
underlying Clemville Formation are of Llandovery A4 age . 
Strata of Llandovery B age cannot be identified on the basis of 
brachiopods in the Chaleurs Bay region of Gaspe Peninsula 
(Boucot & Bourque 1 98 1 ) .  

The succeeding Anse Cascon Formation i s  composed 
mainly ofsandstone, and only a thin interval of carbonate rock 
occurs within the formation. Samples from this carbonate 
interval yield mainly specimens of Panderodus. Specimens 
possibly assignable to Ozarkodina gulletensis were illustrated by 
Nowlan ( 1 98 1 ) .  In addition, speeimens of l. inconstans are 
known from the same level, indicating a pro bable early 
Telychian age for the strata. Boucot & Bourque ( 1 98 1 )  
recognize the Eocoelia curtisi Phylozone in the middle part of the 
Anse Cascon which indicates a Llandovery C4-S age (late 
Fronian-early Telychian) . 

The Anse a Pierre-Loiselle Formation is abundantly fos
siliferous .  Costistricklandia lirata (Llandovery C6 - early Wen
lock) is present in the upper part of this formation and ranges 
into the lower part of the overlying La Vieille Formation. 
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Specimens of Panderodus are numerically dominant in samples 
from the Anse a Pierre-Loiselle Formation but severai other 
taxa are represented. Nowlan ( 1 98 1 )  has illustrated severai of 
the species recovered. The diverse fauna includes Apsido

gnathus tuberculatus, Carniodus carnulus, Distomodus stauro

gnathoides, Pterospathodus pennatus, P. n. sp. A, P. n. sp. B . ,  
Ozarkodina excavata excavata and O.  cf.  O. gulletensis. The forms 
as sign ed to Pterospathodus n. sp. A are those referred to P. aff. P. 

amorphognathoides by Nowlan ( 1 98 1 ) .  Hundreds of specimens 
have be en recovered since the initial report, and it is clear that 
this species with a tridenticulate lateral process is a new 
species . I t  is closely related to P. n.  sp. B which will be 
discussed under northern New Brunswick (column 1 2 ) .  

Regionally the Anse a Pierre-Loiselle Formation i s  correla
tive with part of the Limestone Point Formation on the south 
shore of Chaleurs Bay (Fig. 2 ,  column 1 2 ) and also with the 
Chicotte Formation of Anticosti Island (Uyeno & Barnes 
1 98 1 )  . 

The only specimen of P. amorphognathoides recovered from 
eastern Canada outside of Anticosti Island comes from the 
overlying La Vieille Formation . P. amorphognathoides is remark
able by its general absence and it seems to be replaced by 
Pterospathodus n. sp. B which ranges into strata of probable 
early Wenlock age. The lower part of the La Vieille Formation 
is probably of late Llandovery age but the upper part is of 
definite early Wenlock age (Nowlan 1 98 1  : 273 ) . The definition 
of the Llandovery-Wenlock boundary is not possible based on 
brachiopods or conodonts because the key taxa cross the 
boundary. A brief discussion of the Llandovery-Wenlock 
boundary in the region is provided below. 

Perce (7) 
Conodonts from the Perce region have been reported in some 
detail by Nowlan ( 1 98 1 ) .  Additional collections have been 
made since the preparation ofthat article and some new results 
are available. 

The base of the Silurian at Perce is taken to liejust above unit 
5 which contains a Hirnantian fauna (see Lesperance & 
Sheehan 1 98 1 ) .  Extensive and closely spaced sampling 
through the lower part ofunit 6 undertaken in 1 98 1  has proved 
fruitless .  Not a single conodont element has been recovered 
from 10 large (5 kg) samples from the lower 10 m ofunit 6. The 
upper half of unit 6 ( 240 m) yields Distomodus kentuckyensis and 
an assortment of simple cones (Nowlan 1 98 1 ;  Fig. 4) . Unit 7 
(35  m) has yielded D. kentuckyensis, some diminutive represen
tatives of generalized Ozarkodina species and a diversity of 
simple cone elements (Nowlan 1 98 1 :267 ) . The succeeding 
unit 8 bears an impoverished fauna of diminutive Ozarkodina 

sp. and simple cones . 
The age of the uppermost unit was in doubt until Nowlan 

( 1 98 1 )  recovered a rather poor specimen of Aulacognathus 

bullatus from the unit. Additional collecting has produced 
severai well preserved speeimens of A. bullatus (Fig. 4 E,  0, P) 
confirming an upper age limit of Llandovery Cs ( early 
Telychian) for the White Head Formation. A .  bullatus is als o 
known from the upper part of the Jupiter Formation on 
Anticosti Island (Uyeno & Barnes 1 98 1 ) .  

Skidmore & Lesperance ( 1 98 1 )  have pointed out the 
marked lithologic resemblance of unit 7 to the Burnt Jam 
Brook Formation of the interior and the resemblance of the 
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base of unit 8 to the base of the Laforce Formation. I t  can be 
pointed out that conodonts from unit 7 could correlate with 
graptolites recovered from the Burnt Jam Brook Formation 
(Fig. 2 ,  columns 3, 4) and that conodonts from unit 9 (A . 

bullatus) correlate well with those from the base of the Laforce 
Formation in the Mount Alexander Syncline (P. celloni, see 
above) . If the age of the base of the Laforce is regionally 
lowered as it must be in the Mount Alexander Syncline, then it 
is possible that the coarse conglomerate and limes tone at the 
base ofunit 9,  rather than those at the base of unit 8, correlate 
with strata of similar lithology at the base of the Laforce 
Formation . Further information is required on conodonts 
from the base of the Laforce Formation . 

Restigouche Belt (8) 
The Matapedia Group has been collected in the area of the 
Restigouche Belt but all samples are of Late Ordovician age 
(Nowlan, unpublished data) . The only Silurian conodonts 
known from the Restigouche Belt are those identified by C. B .  
Rexroad from the Mann Formation and reported in Bourque 
& Lachambre ( 1 98 1 ,  Fig. 58) . The fauna comprises : Carniodus 

sp . ,  Diadelognathus sp . ,  lcriodella cf. l. ineonstans and Ligonodina 

variabilis. This may suggest a Llandovery Cs (Telychian) age 
for part of the Mann Formation . Costistrieklandia lira ta ( = C. 

gaspeensis) has been recorded from the upper part of the Anse it 
Pierre-Loiselle Formation and lower part of the La Vieille 
Formation by Bourque & Lachambre ( 1 98 1 ) .  These two 
formations have not been collected for conodonts in this 
region, except for a single sample ofWenlock age reported by 
Bourque & Lachambre ( 1 98 1 :  1 1 8) from the upper part of La 
Vieille Formation, which yielded specimens assigned by C. B. 
Rexroad to Spathognathodus primus, Triehonodella exeavata and 
Ozarkodina? simplex. 

Matapedia Area (9) 
Conodonts frm the Matapedia and Grog Brook groups of the 
Matapedia area in Quebec and New Brunswick are of Late 
Ordovician age (Nowlan 1 98 1 ;  in press) . No Silurian cono
donts have been recovered from the Matapedia Group in this 
area despite extensive sampling. Silurian megafossils and 
ostracodes have been reported (but not illustrated) from the 
area. 

Lake Temiscouata (10) 
No collections have be en made for conodonts from the Lake 
Temiscouata region . The Cabano Formation is of early 
Llandovery age based on the occurrence of the brachiopods 
Protatrypa and Fardenia (see Lajoie el al. 1 968: 624) in the upper 
part of the unit. The succeeding Pointe aux Trembles 
Formation is of about Llandovery C '-2 age based on the 
presence of the brachiopods Strieklandia lens cf. progressa and 
Eoeoelia hemisphaeriea (Berry & Boucot 1 970; Lajoie el al. 1 968) . 

Western New Brunswick (11) 
The Carys Mills Formation is a southwesterly ex ten si on of the 
Matapedia Group and it has been dated on the basis of 
graptolites (Pavlides 1 968; Pavlides & Berry 1 966) . Berry ( in 

Pavlides 1 968, Table 3) assigned some graptolites from the 
Carys Mills Formation to zone 1 3 , the O.  Iruneatus intermedius 

Zone ofCaradoc age, and others he considered to be of Early 
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Silurian age. Recently, Rickards & Riva ( 1 98 1 )  have demons
trated that the graptolites assigned to zone 13 are in fact of 
basal Silurian age and consist of only one species, Glyptograp

tus? persculptus. This determination places all of the Carys 
Mills faunas in the Lower Silurian, but it is possible that the 
formation extends down into the Upper Ordovician. 

The only conodonts recovered from an outcrop believed to 
be of the Carys Mills Formation were obtained by the author 
from exposures on the Trans Canada Highway, l km south of 
the town of Grand Falls, New Brunswick. This region has not 
be en mapped recently but lies on strike with the Carys Mills 
Formation of northeastern Maine as delineated by Pavlides 
( 1 968) . The possibility remains that these exposures will be 
re as sign ed to the Smyrna Mills Formation when the area is 
mapped in detail. The faunules recovered from the area are 
poorly preserved and fragmentary but include representatives 
of leriodella defleeta, Walliserodus eurvatus, Panderodus spp. and a 
species of Ozarkodina represented by ozarkodiniform elements 
quite un1ike those of O. hassi or O.  oldhamensis and more like 
those assigned to a younger species such as O. gulletensis. This 
sparse evidence suggests an early Llandovery age (A-C I l  for 
these outcrops. This is consistent with graptolite evidence 
from the Carys Mills Formation . 

The Smyrna Mills Formation has been dated by means of 
graptolites (Pavlides & Berry 1 966, see Table 2 ) . The 
graptolites indicate a range in age from early Llandovery to 
early Ludlow. Two samples from the Smyrna Mills Formation 
in western Brunswick have yielded conodonts . No systematic 
attempt has been made yet to collect the formation in detail . A 
sample (GSC Loc. 98599) collected from strata just west of 
Payton Lake, 1 3  km NNW of Woodstock, New Brunswick 
yielded fragmentary specimens of leriodina and 'Drepanodus 

subereetus ' sensu Rexroad ( 1 96 7 ) .  This assemblage is suggestive 
of an early Llandovery age. A second sample (GSC Loc. 
975 1 7 ) from an outcrop along a tributary of the North 
Becaguimec River, 4 km NNW of Cariisle, New Brunswick, 
yielded conodonts of Wenlock age including specimens of 
Ozarkodina sagitta that most closely resemble O. s. rhenana ( see 
St. Peter 1 982) . 

Northern New Brunswick (west part) (12) 
More than 1 60 samples have been processed for conodonts 
from Lower Silurian strata of northern New Brunswick. The 
following sections have been collected ( the references in 
parentheses direct the reader to an illustration of each of the 
sections ) :  Flanagans, Quinn Point, Hendry Brook and Lime
stone Point (Noble 1 976, Fig. 2 ,  Sections 2 ,  3,  6 and 8) ; Point 
La Roche and Dickie Cove-Black Point (Lee & Noble 1 977 ,  
Fig. 6) . Over 1 0,000 conodont specimens have been recovered 
from the Armstrong Brook, Limestone Point and La Vieille 
forrnations. 

The Armstrong Brook Formation is mostly composed of 
non-marine clastic rocks but a few thin limestone units are 
present near the top of the formation in some places . Samples 
are numerically dominated by specimens of Panderodus, but 
Pterospathodus n.  sp. B and Ozarkodina aff. O. hadra have also 
been recovered . The nature ?f the latter two species is 
discussed below. Noble ( 1 976) has identified Eoeoelia intermedia 

from the upper part of the Armstrong Brook Formation, 
suggesting a Llandovery C3-4 age . The species recovered from 
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the unit range up into the overlying Limestone Point Forma
tion. 

The Limestone Point Formation has yielded the 
brachiopod E. intermedia near the base (at Hendry Brook) and 
bears Eoeoelia suleata and Costistrieklandia gaspensis ( = C. lirata) 

at the top in most sections suggesting an upper limit of 
Llandovery CoWenlock age . Conodonts are abundant 
throughout the unit. 

Conodonts occurring at the base of the Limestone Point 
Formation include Apsidognathus tubereulatus (Fig. 4 A, B ) ,  
Distomodus staurognathoides, Ozarkodina cf. O.  gulletensis (Fig. 
3J) , O.  hadra, O .  aff. O. hadra (Fig. 3 I, L, M, O, P) , 
Pterospathodus n. sp.  A (Fig. 4 T, W, Z) and P. n. sp. B. (Fig. 4J, 
L,  Q, R, U ) .  Specimens of Panderodus numerically dominate 
the samples, but specimens of Pterospathodus n. sp. B and 
Ozarkodina spp. are also very common . A . tubereulatus and D. 

staurognathoides are locally abundant. This assemblage sug
gests a Telychian (Llandovery C:r-6) age for the base of the 
Limestone Point Formation. The base of the formation may be 
older than this at the Hendry Brook section because of the 
recovery of E. intermedia. The conodont fauna typical of the 
base of the Limestone Point Formation in most sections, does 
not appear until 40 m above the base of the Hendry Brook 
section also suggesting an older base to the formation at this 
locality . Samples from the lower 40 m of the Limestone Point 
Formation at Hendry Brook are overwhelmingly dominated 
by diminutive specimens of Panderodus with only sparse 
representatives of Oulodus? sp. and Pterospathodus n. sp. B. The 
base of the Limestone Point Formation is therefore probably 
diachronous. 

The specimens assigned to Pterospathodus n.  sp. A are 
equivalent to specimens illustrated as P. aff P. amorpho

gnathoides from the Anse it Pierre-Loiselle Formation (Fig. 2, 

column 6)  by Nowlan ( 1 98 1 ) .  This species bears three 
denticles on the inner lateral process and has now been 
recovered in sufficient quantity to indicate that it bears li ttle 
relationship to P. amorphognathoides but rather it is a new 
species . 

The specimens assigned to Pterospathodus n.  sp. B are similar 
to those of P. n. sp. A but there is a very high degree of 
variability . Typical specimens have a trilobate inner lateral 
process with prominent denticle rows on each lobe; usually 
one of the denticle rows is shorter than the other two. One to 
three low nodes are present on an expansion of the base on the 
outer side of the element .  The ozarkodiniform element that 
belongs in this apparatus is very similar in lateral profile to the 
pterospathodiform element, and also very similar to the 
ozarkodiniform element of Pterospathodus sp. A (see Fig. 4 R, 
T) . 

A wide diversity ofspathognathodiform elements belonging 
to species of Ozarkodina are present ( together with other 
elements of the apparatus)  in the Limestone Point Formation. 
Some are readily assignable to O. gulletensis (Fig. 3 R, S, T) and 
O. hadra whereas others differ in some respects from both of 
these species . Those referred to O.  aff. O.  hadra are similar to O. 

hadra except that the basal cavity is centrally to anteriorly 
located like that in O. eonfluens. The diversity of elements is 
sufficient to draw analogies wi th each of the morphotypes of O. 

e01ifluens described by Klapper & Murphy ( 1 975) . This broad 
range of forms is present from the base to the top of the 
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formation and cast some doubt on the potential utility of 
species of Ozarkodina for biostratigraphy. Ozarkodina exeavata 

exeavata is a distinctive species present in many samples of the 
Limestone Point Formation . 

Rare components of the fauna from the Limestone Point 
Formation include Ambalodus galerus s.f. (Fig. 3 H) , Carniodus 

sp . ,  Koekelella ranuliformis (Fig. 3 V, W) , Pterospathodus cf. P. 

celloni (Fig. 4 V, X, Y) and P. pennatus (Fig. 4 S) . K. ranuliformis, 

most common in the P. amorphognathoides Zone, is present near 
the top of the formation at Hendry Brook, suggesting that the 
upper part of the unit is Llandovery CoWenlock in age. 
Specimens assigned to P. cf. P. celloni occur rarely in samples 
from the middle part of the formation . They are similar to P. 

eelloni but lack basal expansion . 
Aulaeognathus bullatus is very abundant in the Dickie Cove 

section and it occurs there together with A .  kuehni (Fig. 4 I) and 
forms transitional between the two species . The Dickie Cove 
section also provides the only occurrence of Ieriodella ineonstans 

where it is present in considerable numbers . The same section 
has yielded a few specimens ofAstropentagnathus irregularis (Fig. 
4 D) .  

The simple cone fauna of the Limestone Point Formation is 
dominated by specimens of Panderodus, with rare occurrences 

Fig. 4.Early Silurian conodonts of eastern Canada; index of sections 
provided in appendix. DA, B. Apsidognathus tuberculatus Walliser. DA. 
Oral view, g element, GSC 72390; Section 9, I l O m above base of 
Limestone Point Formation; X 35 .  DB .  Aboral view, f element, 
GSC 7239 1 ;  Section l O, Limestone Point Formation, about 1 30 m 
above base ofsection. OC.  Apsidognathus afr. A .  walmslryi Aldridge, oral 
view, g element, GSC 72392; Section 6, Limestone Point Formation, 
51 m above base of section; X 75. DO. Astropentagnathus irregularis 
Mostler, oral view, g element, GSC 72393; locality as C; X 50. DE, O,  
P. Aulacognathus bullatus (NicoIl & Rexroad) .  DE.  Oral view, g element, 
GSC 72394; Section 4, 40 m above base of unit 9, White Head 
Formation; x 60 .  DO, P .  Aboral and oral views, g element, 
GSC 72395; locality as E;  X 60 .  OF-H. Distomodus staurognathoides 
(Walliser) , oral views, g elements . OF.  GSC 72396; Section 3, 0 .8  m 
above base, unit 8, White Head Formation; x 60 .  OG. GSC 72397;  
Section 2B, 78 m above base of Anse il Pierre-Loiselle Formation;  X 50. 
OH. GSC 72398; locality as C ;  X 40.  DI. Aulacognathus kuehni Mostler, 
oral view, g element, GSC 72399; locality as C; x 65 .  O], L, Q, R, U .  
Pterospathodus n .  sp. B .  O]. Oral view, g element, GSC 72400; Section 8 ,  
1 5  m above base ofLimestone Point Formation; x 7 0 .  D L .  Oral view, g 
element, GSC 7240 1 ;  locality as] ;  x 90 .  OQ. Lateral view, g element, 
GSC 72402; Section 8, 70 m above base of La Vieille Formation; x 65 .  
DR. Lateral view,j element, GSC 72403; Section 8 ,  46 . 7  m above base 
of Limestone Point Formation; x 35 .  DU.  Oral view, g element, 
GSC 72404; locality as R; x 80 .  DK. Pterospathodus amorphognathoides 
Walliser, oral view, g element, GSC 66570; Section 5 , 70 m above base 
of La Vieille Formation; x 50. DM, N.  Distomodus kentuckyensis Branson 
& Branson. DM. Oral view, g element, GSC 665 1 2 ;  Section l B ,  1 2 . 7  m 
above base of Clemville Formation; X 70 .  ON.  Inner lateral view, e 
element, GSC 66508; locality as M; x 45 .  DS .  Pterospathodus pennatus 
(Walliser) , oral view, g element, GSC 66566; Section 2A, 25 m above 
base of Anse il Pierre-Loiselle Formation; X 1 00 .  OT, W, Z. Ptero
spathodus n. sp. A ( = P. afr. P. amorphognathoides of Nowlan 1 98 1 ) .  OT. 
Lateral view,j element, GSC 66568; locality as S ;  X 70. OW. Lateral 
view, g element, GSC 66567 ;  locality as S ;  X 1 00 .  OZ. Oral view, 
g element, GSC 66569; locality as S ;  x 90 .  DY, X, Y. Pterospathodus cf. 
P. celloni (Walliser) . Elements of this species are rare and none shows 
the asymmetrical flaring of the base typical of P. cel/oni s . s .  OV. Lateral 
view,jelement, GSC 72405; Section 1 0, Limestone Point Formation, 
96 m above base of section; x 85 .  OX. Oral view, g element, 
GSC 72406; locality as V; x 85 .  DY. Lateral view, g element, 
GSC 72407; locality as V; x 60 .  
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of Pseudooneotodus beckmanni. No specimens of P. bicornis have 

be en recovered so far. 

The fauna of the 10wer part of the overlying La Vieille 

Formation is similar in some respects to that of the upper part 

of the Limestone Point Formation, but it is much less diverse 

and most samples yield on ly sparsely . Specimens of Panderodus 

and Ozarkodina dominate the fauna. D. staurognathoides and 

Pterospathodus n. sp. B are present in a few samples near the base 

of the formation and occur sporadically through the lower 

70 m of the formation. The absence of biostratigraphically 

diagnostic forms in this part of the sequence makes placement 

of the Llandovery-Wenlock boundary difIicult. 

Conodonts of diagnostic Wenlock age occur at a level 

estimated to be about 1 00 m above the base of the La Vieille 

Formation ( total 300 m) in a railroad cutting inland from 

Quinn Point. Ozarkodina sagitta rhenana occurs in reasonable 

abundance at this level and it indicates an early Wenlock, 

Sheinwoodian age. It co-occurs with specimens referable to O. 

conjluens. 

It is concluded that the La Vieille Formation in northern 

New Brunswick is correlative with strata assigned to the same 

formation on the north side of Chaleurs Bay and with part of 

the Smyrna Mills Formation in western New Brunswick . The 

problem ofthe position of the Llandovery-Wenlock boundary 

is discussed below. 

Northern New Brunswick (east) (13) 
Noble ( 1 976) has pointed out that easterly exposures ofLower 

Silurian rocks in northern New Brunswick differ markedly in 

lithology from those in the centre and west, and he interpreted 

this as deepening eastward into a basin. The Petit Rocher 

Formation lies in the same stratigraphic position as the 

Limestone Point and La Vieille Formations to the west. Noble 

& Howells ( 1 979) interpreted the Petit Rocher Formation as 

being of shelf basin to slope origin .  Costistricklandia lirata has 

been recovered about 300 m above the base of the formation 

and two samples for conodonts from this level failed to yield 

any diagnostic forms . Only a few fragmentary specimens of 

Panderodus were recovered . The samples were taken from the 

Pointe Rochette Section (Noble 1 976, Fig. 2, Section 1 0) .  A 
considerable thickness of strata remain to be exa min ed in 

detail . 

In this region other relatively unfossiliferous sequences 
have been described as slope to basin facies equivalents of the 

Limestone Point and La Vieille Formation. One of these has 

be en briefly described by Noble ( 1 980: 6) as the LaPlante 

Section, and it is 10cated on Highway I l , 4 km inland (west) 

from the Pointe Rochette section j us t  mentioned. I t  is 

interesting to note that this section yielded conodonts of Late 

Silurian-Early Devonian age including Ozarkodina rem

scheidensis and a single specimen assignable to Icriodus wo

schmidti? Clearly this section is part of another basin of much 

younger age and cannot be interpreted as representing basinal 

equivalents of the La Vieille Formation. 

Southwestern New Brunswick (14, 15) 
No samples for conodonts have been collected from this 

region. The Long Reach Formation comprises mostly vol

canic flows and breccias with minor sediments. Berry & 
Boucot ( 1 970) report the occurrence of Costistricklandia and 
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Eocoelia sulcata from the lower part of the formation, suggesting 

a late Llandovery-early Wenlock age. The upper part of the 

formation may be as young as Ludlow. About 80 km to the 

southwest, the Mascarene Group ( 1 5 ) als o comprises thick 

volcanic flows, tuff and breccia (Smith 1 966) . The lower part 

of the unit is unfossiliferous in Canada, but the probably 

correlative Quoddy Formation in adjacent Maine has yielded 

fossils of late Llandovery-Wenlock age (Bastin & Williams 

1 9 1 4; Berry & Boucot 1 970) . 

Western Nova Soctia (16) 
The White Rock Formation of the Annapolis Valley is of 

uncertain age. The only fossil reported from it is a brachiopod 

that is Caradoc or younger (Lane 1 9 75 :47 ) . Severai samples of 

carbonate sediments associated with pillow basaits in the 

Fales River Section (Schenk et al. 1 980: 49, 50) of the White 

Rock Formation have been processed for conodonts but failed 

to yield any specimens .  

Arisaig Area (17) 
The only conodonts described from the Arisaig area are from 

the Stonehouse Formation of Late Silurian age (Legault 

1 968) . The substantial thickness of Lower Silurian sediments 

remains uncollected . The age of the sediments in the region is 

well established on the basis ofbrachiopods (Boucot et al. 1 974; 
Harper 1 973 ) . The Ross Brook Formation contains Eocoelia 

hemisphaerica, E. intermedia, E. curtisi and E. sulcata indicating a 

Landovery C ,-C6 age. I t aiso contains graptolites indicative of 

a range from zones 1 9  to about 25 (Berry & Boucot 1 9 70) . The 

succeeding French River Formation is probably of Wenlock 

age but it does not contain diagnostic fossils . 

White Bay (lB) 
The lower part of the Sops Arm Group com prises volcanics, 

but carbonate sediments occur in the middle and upper parts 

of the formation (Lock 1 972 ;  Smyth & Schillereff 1 982) . Lock 

( 1 972 :  322) makes passing mention of poorly preserved fossils 

indicating middle to late Silurian ages ; neither the nature of 

the foss ils nor the source ofidentification is provided . Smyth & 
Schillereff ( 1 982 :  90) indicate that gastropods,  crinoids,  corals 

and rare brachiopods occur in the Simms Ridge Formation in 
the middle part of the Sops Arm Group. They also report 

Silurian conodonts from the Natlins Cove Formation at the 

top of the Sops Arm Group (Smyth & Schillereff 1 982 :  9 1 ) ,  but 

no precise age is indicated and no faunal list is provided . It is 

clear that potential for conodont recovery in the Sops Arm 

Group is good but they may all be younger than Early Silurian . 

Central Newfoundland (l9) 
The age of the Botwood Group in central Newfoundland is 

reasonably well established on the basis of brachiopods and 

graptolites (Berry & Boucot 1 9 70 :  1 25 ,  1 26) and it ranges in 

age from early Llandovery to Ludlow. Little collecting has 

been done for conodonts . The age of the Springdale Group in 

the western part of central Newfoundland is less well known 

because it is made up ofnon-marine clastic sediments . A single 

sample from the Botwood Group near Glendale, Newfound

land (GSC Locality 99226) contains only fragments of 

Panderodus and spathognathodiform elements referable to a 

species of Ozarkodina. The unit is largely made up of clastic 

sediments unsuitable for acid digestion. 
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Ordovician-Silurian Boundary 
Continuous stratigraphic sequences across the Ordovician

Silurian boundary are present in two different facies in eastern 

Canada. On Anticosti Island ( I )  McCracken & Barnes 

( 1 98 1  a, b) have described and discussed the conodont faunas 

from a shallow carbonate facies .  They have shown that 

Ordovician and Silurian conodont faunas are dis tinguishable 

at both the generic and specific leve! with many Ordovician 

genera being extinguished across the boundary. Only simple 

cone taxa including, Decoriconus costulatus, Panderodus gibber, P. 

serratus, Pseudooneotodus beckmanni and Walliserodus cross the 

boundary (McCracken & Barnes 1 98 1 a, Fig. 1 2) .  

Conodonts and megafauna occur in continuous sequences 

across the boundary in the deeper water facies of the 

Matapedia Group in Gaspe Peninsula (3 , 4, 5 ,  7 , 8 ) . These 

sections provide useful corre!ation between the predomin

antly North American megafaunas of Anticosti Island and the 

generally European megafaunas of the Matapedia Group, but 

unfortunately the presumed earliest Silurian units are virtu

ally unfossiliferous .  The details of the Ordovician-Silurian 

boundary in this region have been reviewed by Nowlan 

( 1 98 1 ) .  

EIsewhere in eastern Canada, the position of the boundary 

is either in doubt or else strata were not deposited in the late 

Ordovician and early Silurian because of the irregular post

Taconic (Middle Ordovician) topography. 

Llandovery-W enlock Boundary 

It is difficult to define faunally the Llandovery-Wenlock 

boundary in eastern Canada. The diagnostic brachiopod 

Costistricklandia lirata and conodont Pterospathodus amorpho

gnathoides both cross the series boundary .  Conodonts of 

definite Wenlock age such as O;:;arkodina sagitta rhenana occur in 

the sequence but these do not serve to define the base of the 

Wenlock . 

On Anticosti Island, Uyeno & Barnes ( 1 983)  reported P. 

amorphognathoides from the upper part of the Chicotte Forma

tion and concluded that most and probably all of the Chicotte 

is of Llandovery age . The general scarcity of P. amorpho

gnathoides in the region is probably a result of ecologic control 

( see below) so that the range of the species may be consid�r

ably restricted in this region. It is not possible, however, to 
identify the Llandovery-Wenlock boundary on the basis of 

conodonts on Anticosti Island. Barnes & McCracken ( 1 98 1 )  

have proposed that the Anticosti Series be reconsidered as the 

basal Silurian series and therefore it is important to try to 

identify the base of the Wenlock on Anticosti Island. If the 

Anticosti series is adopted as the lower Silurian series, we 

cannot be certain how its top re!ates to the base of the Wenlock. 

Detailed study offaunas from the Chicotte Formation should 

be undertaken soon. 

In the Chaleurs Bay region, a general depletion in diversity 

and abundance takes place across the contacts of the Lime

stone Point Formation to the south, and the Anse it Pierre

Loiselle Formation to the north, with the overlying La Vieille 

Formation. This is coincident with a general coarsening of the 

limestone units across the contacts. P. amorphognathoides is 

known from only a few specimens at a single locality in the 
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region despite the fact that almost two hundred samples have 

been collected from strata considered to be late Llandovery 

and/or early Wenlock in age. C. lirata appears j ust be!ow the 

forrnational contact and becomes abundant in the basal La 

Vieille. Definitive Wenlock conodonts, such as O.  sagitta do not 

occur until a leve! about 1 00 m above the base of the La Vieille 

Formation. Conodonts in the basal 1 00 m of the formation are 

sparse but comprise representatives of Panderodus, O;:;arkodina 

and Pterospathodus including the only occurrence of P. amorpho

gnathoides. 

The lithologic change from fine grained carbonates into 

coarse calcarenite that corresponds to the base of the La Vieille 

Formation can also be noted in other areas .  On Anticosti 

I sland the contact between the Jupiter (fine grained) and the 

Chicotte (crinoidal calcarenite) formations occurs at about 

the same leve! . The base of the Laforce Formation (Fig. 2, 

columns 2-5) is well dated in some places , giving a late 

Llandovery age, and comprises coarse calcarenites . 

In the deep-water basins of Gaspe Peninsula such as that 

represented at Perce (Fig. 2 ,  column 7) there is a shallowing 

upwards to produce coarse crinoidal limestone and conglom

erate at the base of unit 9 .  This leve! is also approximate!y the 

same age (late LIandovery) . 

There is therefore a marked coarsening of sediment in the 

late Llandovery of eastern Canada represented in the shallow 

carbonate (Anticosti Island ) ,  deep-water carbonate (e .g .  

Perce) and shallow carbonate-clastic (Chaleurs Bay region) 

facies, probably representing shallowing at this time. I t  is 

perhaps this event that makes correlation using conodonts 

difficult, because the shallow-water conditions appear to 

exclude biostratigraphically useful conodont genera (e .g .  

Kockelelta, with the possible exception of K. ranuliformis, see 

be!ow) . I t  may be necessary to use O;:;arkodina for biostratigra

phy in this interval. O. confluens is known only from strata of 

Wenlock age (e .g .  Aldridge 1 975)  but its usefulness is in doubt, 

paradoxically because of the immense diversity ofmorphology 

noted in blade elements of O;:;arkodina in the late Llandovery 

that makes it difficult to separate O. con fluens from ancestrai 

species .  O. sagitta is biostratigraphically the most prornising 

form because ofits distinctiveness and reasonably widespread 

distribution . The regional base of the Wenlock may have to be 

defined using this taxon, although it does not occur in basal 

Wenlock strata (Aldridge 1 975) . The Chaleurs Bay region has 

the best potential in eastern Canada for s tudies of earlY 
Wenlock conodonts, because the La Vieille Formation is 

comprised of limestone and its upper half is of Wenlock age . 

Paleoecology 
Previous studies of the paleoecology ofLlandovery conodonts 

have been made by Aldridge ( 1 976) and Aldridge & Mabil

lard ( 1 98 1 ) .  A study conducted by Le Fevre et al. ( 1 976) on 

Ordovician and Silurian conodonts of Hudson Bay also 

discussed briefly the paleoecology of middle and upper 

Llandovery conodonts.  

U nlike studies of the British Early Silurian (Aldridge 1 9 76;  

Aldridge & Mabillard 1 98 1 )  no rigorous approach to the study 

of diversity and distribution has been undertaken on eastern 

Canadian samples as yet. A pure!y intuitive approach is 

unsatisfactory, but in the case of this review, some comments 
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can be made on dis tribution of conodonts in the mark ed ly 

different facies belts, namely shallow carbonate, deep carbo

nate and shallow carbonate-c1astic facies .  

Conodonts of Llandovery A age are rare in most places but 

in the shallow-water carbonate strata of Anticosti Island and 

the shallow carbonate-c1astic strata of the Chaleurs Bay 

region they are abundant. In both areas, specimens of 

Panderodus numerically dominte the fauna, but specimens of 

lcriodella and Oulodus? are also abundant. In younger strata 

lcriodella has been shown to have a preference for nearshore 

environments (see, e .g . ,  Aldridge & Mabillard 1 98 1 ) .  

Diminutive specimens of species of Ozarkodina, such as O .  hassi 

and O. oldhamensis, are als o abundant in both shallow carbo

nate and shallow c1astic-carbonate facies . The interpretation 

of the Clemville Formation as of very shallow water origin 

conflicts with the offshore origin ascribed to it by Bourque 

( 1 98 1 )  based on sedimentary structures . 

Earliest Llandovery strata of deep-water origin, such as unit 

6 of the White Head formation (Fig. 2 ,  column 7 ) ,  are virtually 

devoid of conodonts . Species that are present include: 

Decoriconus costulatus, Distomodus kentuclryensis, Panderodus graci

lis, P. serratus and Walliserodus curvatus. In addition to these 

species, elements of diminutive, generalized species of Ozar

kodina, such as O. hassi and O. spp. A and B ofN owlan ( 1 98 1 ) ,  

are also present. Aldridge ( 1 976) and Aldridge & Mabillard 

( 1 98 1 )  have pointed out the preference of Decoriconus and 

Walliserodus for more offshore environments in younger strata. 

A similar contrast exists in younger Llandovery (B-C I_2) 

strata with species of lcriodella and Oulodus? present together 

with abundant Panderodus in the shallow-water sediments of 

the Gun River Formation on Anticosti Island and the upper 

part of the Clemville and Weir formations in the Chaleurs Bay 

region. The composition of deep water faunas of the White 

Head Formation remains essentially unchanged from lower 

strata . 

Member 3 oftheJ upi ter Formation is shaly and probably of 

deeper-water origin than other strata on Anticosti I sland . I t  

bears representatives of  D. staurognathoides and small speci

mens of generalized species of Ozarkodina, including Ozar

kodina aldridgei and Ozarkodina pirata of U yeno & 
Barnes ( 1 983) . The latter species is similar to O. hassi 

and to Ozarkodina sp.  B ofNowlan ( 1 98 1 ) .  A similar fauna has 

been recovered from deep water strata of units 7 and 8 of the 

White Head Formation (Nowlan 1 98 1 ) .  Aldridge ( 1 976) 

considered an association of O. gulletensis and I. inconstans to be 

indicative of shallow-water conditions in Telychian strata of 

Britain. A similar association has been recovered from the 

demonstrably shallow-water Anse Cascon Formation (Now

lan 1 98 1 ;  Bourque 1 98 1 )  and from the uppermost part of the 

Jupiter Formation of Anticosti Island (Uyeno & Barnes 

1 98 1 ) .  No Telychian strata of deep-water origin were depo

sited in eastern Canada; in the Perce region depositional 

environments shallow towards the top of the White Head 

Formation. The general scarcity of elements of Pterospathodus 

celloni in eastern Canada may be the result of environmental 

conditions that were too shallow for its widespread develop

ment. Aldridge ( 1 976)  indicated that P. celloni is more common 

in offshore environments in the British Lower Silurian, and 

LeFevre et al. ( 1 976)  came to a similar conclusion for the Lower 

Silurian of the Hudson Bay region. 
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In a discussion of the distribution of conodonts in the time 

interval representative of the P. amorphognathoides Zone, 

Aldridge & Mabillard ( 1 98 1 )  concluded that Apsidognathus, 

lcriodella, Kockelella ranuliformis and species of Ozarkodina 

including O. excavata were prominent components of near

shore faunas . In eastern Canada, the Limestone Point Forma

tion and Anse it Pierre-Loiselle Formation on the south and 

north sides of Chaleurs Bay, respectively, contain a fauna 

dominated numerically by Panderodus but characterized by 

species of Apsidognathus, Ozarkodina and Pterospathodus. This 

assemblage may suggest a nearshore but not shallowest 

nearshore environment. lcriodella, although locally abundant 

in northern New Brunswick, is not common. This interpreta

tion fits well with the intermediate environment suggested for 

the Anse it Pierre-Loiselle Formation by Bourque ( 1 98 1 ) .  The 

absence or extreme scarcity of P. amorphognathoides, Camiodus 

camulus, Dapsilodus and Decoriconus certainly suggests that it 

was not a markedly offshore environment. 

The domination of faunas from the La Vieille Formation 

by species of Panderodus and Ozarkodina also suggests a shallow

water environment according to the distribution reported by 

Aldridge & Mabillard ( 1 98 1 ) .  This is supported by the 

shallowing interpreted from sedimentary structures in the 

lower part of the La Vieille Formation by Bourque ( 1 98 1 ) .  

This shallowing episode culminated in the development of 

patch reefs and algal fiats in the midd le part of the La Vieille 

Formation.  

Samples from the lower part of the Chicotte Formation, 

Anticosti I sland, include Apsidognathus tuberculatus, Ptero

spathodus pennatus procerus and Camiodus camulus (Uyeno & 

Barnes 1 983) . A nearshore environment is suggested on the 

basis of A. tuberculatus, but a more offshore environment is 

suggested by Camiodus. P. amorphognathoides mak es its only 

appearance near the top of the Chicotte Formation, but this 

appearance may be environmentally con troll ed by the shal

lowness of the environment of deposition of much of the 

Chicotte Formation. 

As a result of this preliminary and admittedly intuitive 

survey of the distribution ofconodonts in the Lower Silurian of 

eastern Canada severai tentative conclusions can be drawn: 

( 1 )  lcriodella and severai species of Ozarkodina inhabit 

regions of shallow water, a faet that has long been known from 

the work of Aldridge ( 1 976) . 
(2 )  Small, generalized speeies of Ozarkodina, such as O. hassi 

and O. spp. A and B of Nowlan ( 1 98 1 ) ,  inhabited both 

nearshore and offshore environments in the earliest Silurian 

but shifted their preferenee to offshore environments in the 

middle LIandovery. 

( 3 )  An assemblage dominated by Panderodus but characteri

zed by species of Apsidognathus, Pterospathodus and Ozarkodina 

represents an intermediate to nearshore environment in the 

Llandovery C�6 interval in the Chaleurs Bay region. 

(4) The scarcity of zonal indicators such as P. celloni, P. 

amorphognathoides and C. camulus is probably a result of 

environmental conditions that were too shallow. 

(S )  Panderodus is abundant in all environments in the Lower 

Silurian of eastern Canada and is therefore probably a 

widespread pelagic form. 

(6) Dapsilodus, an apparent indicator of deep offshore 

environments (Aldridge & Mabillard 1 98 1 ;  Amsden et al. 



FOSSILS AND STRATA 1 5  ( 1 983 ) 

1 980) is rare in the Lower Silurian of eastern Canada despite 

deep water deposition in the early and midd le LIandovery, 

although it is present in the middle part of the Jupiter 

Formation on anticosti Island (Uyeno & Barnes 1 983 ) .  

References 
Aldridge, R. J .  1 972 :  Llandovery conodonts from the Welsh Border

land. Bulletin of the British Museum (Natural History) Geology 22, 1 27-
23 1 .  

Aldridge, R. ] .  1 975 :  The stratigraphic distribution of conodonts in 
the British Silurian. Journal of the Geological Society 131, 607-6 1 8 . 

Aldridge, R. J. 1 976 :  Comparison of macrofossil communities and 
conodont distribution in the British Silurian. In Barnes, C. R. 
(ed. ) :  Conodont Paleoecology, 9 1- 1 04. Geological Association of 
Canada, Special Paper 15. 

Aldridge, R. ] .  & Mabillard, J. E. 1 98 1 :  Local variations in the 
distribution of Silurian conodonts: an example from the amorpho
gnathoides interval of the Welsh Basin. 1n Neale, J .  W. and Brasier, 
M.  D .  (eds . ) : Microfossils from Recent and Fossil Shelf Seas, 1 0- 1 7 .  
Ellis Horwood Ltd . ,  Chichester, England . 

Amsden, T. W. ,  Toomey, D. F . ,  & Barrick, J .  E. 1 980: Paleoenviron
ment of Fitzhugh Member of Clarita Formation (Silurian, 
Wenlockian) southern Oklahoma.  Oklahoma Geological Survry, 
Circular 83. 54 pp. 

Barnes, C .  R. & McCracken, A. D .  1 98 1 :  Early Silurian chronostrati
graphy and a proposed Ordovician-Silurian boundary strato
type, Anticosti Island, Quebec. In Lesperance, P. ]. (ed . ) : 
Subcommission on Silurian Stratigraphy, Ordovician-Silurian Boundary 
Working Group. Field Meeting, Anticosti-Gaspe, Quebec, 1981, Vol. 11: 
Stratigraphy and Paleontology, 7 1-79. 

Barrick, J .  E .  & Klapper, G. 1 976: Multielement Silurian ( late 
Llandoverian-Wenlockian) conodonts of the Clarita Formation, 
Arbuckle Mountains, Oklahoma, and the phylogeny of Kockelella. 
Geologiea et Palaeontologica 10, 59- 1 00 .  

Bastin, E .  S .  & Williams, H .  S .  1 9 14 :  Easport Folio. United States 
Geological Survry, Folio 192. 

Berry, W. B. N. & Boucot, A. J. 1 970 :  Correlation of the North 
American Silurian rocks. Geological Society of Ameriea, Special Paper 
102. 289 pp. 

Bolton, T. E .  1 972 :  Geological map and notes on the Ordovician and 
Silurian litho- and biostratigraphy, Anticosti Island, Quebec. 
Geological Survry of Canada, Paper 71-19. 45 pp. 

Boucot, A.]. & Bourque, P.-A. 1 98 1 :  Brachiopod bistratigraphy of the 
Llandoverian rocks of the Gaspe Peninsula. In Lesperance, P. J. 
(ed . ) : Subcommission on Silurian Stratigraphy, Ordovician-Silurian 
Boundary Working Group. Field Meeting, Anticosti-Gaspe, Quibec, 1981, 
Vol. 11: Stratigraphy and Paleontology, 3 1 5--32 1 .  

Boucot, A .J . ,  Dewey,J .  F . ,  Dineley, D .  1. ,  Fletcher, R. ,  Fyson, W .  K . ,  
GrifIin, J .  G . ,  Hickox, C .  F . ,  McKerrow, W. S . ,  & Ziegler, A. M.  
1 974: Geology of the  Arisaig area, Antigonish County, Nova 
Scotia. Geological Society of Ameriea, Special Paper 139. 1 9 1  pp. 

Bourque, P.-A. 1 9 7 5 :  Lithostratigraphic framework and unified 
nomenclature for Silurian and basal Devonian rocks in eastern 
Gaspe Peninsula, Quebec. Canadian Journal of Earth Sciences 12, 
858-872 .  

Bourque, P.-A. 1 97 7 :  Silurian and basal Devonian of northeastern 
Gaspe Peninsula. Ministere des Richesses Naturelles, Quibec, Etude 
Scientifique 29. 232 pp. 

Bourque, P.-A. 1 98 1 :  Baie des Chaleurs Area. In Lesperance, P. ] .  
(ed . ) :  Subcommission on Silurian Stratigraphy, Ordovician-Silurian 
Boundary Working Group. Field Meeting, Anticosti-Gaspe, Quibec, 1981, 
Vol. I: Guidebook, 42-56 .  

Bourque, P . -A .  & Lachambre, G .  1 98 1 :  Stratigraphie du Silurien et  
du Devonien basal du sud de la Gaspesie. Ministere de l 'Energie e t  des 
Resources, Quebec, Etude Scientifique 30. 1 23 pp. [ Imprint 1 980.] 

Branson, E .  B .  & Mehl, M.  G .  1 933 :  Conodont Studies, Number l .  The 
University of Missouri Studies 8, 1-72 .  

Cocks, L .  R. M.  & Copper, P. 1 98 1 :  The Ordovician-Silurian 
boundary at the eastern end of Anticosti Island. CanadianJournal of 
Earth Sciences 18, 1 029- 1 034. 

Cooper, B .  J .  1 975 :  Multielement conodonts from the Brassfield 

Silurian conodonts of eastern Canada 1 09 

Limestone (Silurian) of southern Ohio. Journal of Paleontology 49, 
984-1 008. 

Cooper, B .] .  1 980: Toward an improved Silurian conodont biostrati
graphy. Lethaia 13, 209-227 .  

Crosby, D .  G. 1 962 :  Wolfville map-area, Nova Scotia (2 I H/ I ) .  
Geological Survry of Canada, Memoir 325. 67 pp. 

Fåhraeus, L .  E .  & Barnes, C. R. 1 98 1 :  Conodonts from the Becscie and 
Gun River Formations (Lower Silurian) of Anticosti Island, 
Quebec. In Lesperance, P .  ] .  (ed . ) : Subcommission on Silurian 
Stratigraphy, Ordovican-Silurian Boundary Working Group. Field Mee
ting, Anticosti-Gaspe, Quibec, 1981, Vol. 11: Stratigraphy and Paleontolo
gy, 1 65-- 1 72 .  

Harper, C .  W. , Jr. 1 973 :  Brachiopods of the  Arisaig Group (Silurian
Lower Devonian) of Nova Scotia. Geological Survry of Canada, 
Bulletin 215. 1 63 pp. L 

Klapper, G. & Murphy, M. A. 1 975 :  Silurian-Lower Devonian 
conodont sequence in the Roberts Mountain Formation of central 
Nevada. University of California Publications in Geological Sciences 111 ,  
1-62.  [ Imprint 1 974.] 

Lajoie, ] . ,  Lesperance, P. J . ,  & Beland , J .  1 968: Silurian stratigraphy 
and paleogeography ofMatapedia-Temiscouata region, Quebec. 
American Association of Petroleum Geologists Bulletin 52, 6 1 5--640 . 

Lane, T. E. 1 975 :  Stratigraphy of the White Rock Formation. In 
Harris, I .  M .  (ed. ) :  Ancient sediments of Nova Scotia. Field Trip 
Guide, Eastern Section, Society of Economic Paleontologists and Mineralo
gists, 1975, 43-62. 

Lee, H .  J .  & Noble,  J .  P .  A .  1 9 7 7 :  Silurian stratigraphy and 
depositional environments : Charlo-Upsalquitch Forks area, 
New Brunswick. Canadian Journal of Earth Sciences 14, 2533-2542 . 

LeFevre, J . ,  Barnes, C. R . ,  & Tixier, M. 1 976:  Paleoecology of Late 
Ordovician and Early Silurian conodontophorids, Hudson Bay 
Basin. In Barnes, C. R. (ed . ) :  Conodont Paleoecology, 70-89 .  
Geological Association of Canada, Special Paper 15. 

Legault, ] .  A. 1 968: Conodonts and fish remains from the Stonehouse 
Formation, Arisaig, Nova Scotia. Geological Survry of Canada, 
Bulletin 165, 1-45 . 

Lesperance, P. ] .  1 98 1  (ed . ) : Subcommission on Silurian Stratigraphy, 
Ordovician-Silurian Boundary Working Group. Field Metting, Anticosti
Gaspi, Quebec, 1981, Vol. 11: Stratigraphy and Paleontology. 32 1 pp. 
Universite de Montreal, 

'
Departement de Geologie, 1 98 1 .  

Lesperance, P . J .  & Sheehan, P .  M .  1 98 1 :  Hirnantian fauna in and 
around Perce, Quebec. In Lesperance, P .] .  (ed . ) :  Subcommission on 
Silurian Stratigraphy, Ordovician-Silurian Boundary Working Group. 
Field Meeting, Anticosti-Gaspe, Quibec, 1981, Vol. 11: Stratigraphy and 
Paleontology, 247-256. 

Lock, B .  E .  1 972 :  Lower Paleozoic history of a critical area; eastern 
margin of the St. Lawrence Platform in White Bay, Newfound
land, Canada. International Geological Congress, Montreal, 1972, 
Proceedings, Section 6, 3 1 0-324. 

McCracken, A .  D .  & Barnes, C. R. 1 98 1  a :  Conodont biostratigraphy 
and paleoecology of the Ellis Bay Formation, Anticosti Island, 
Quebec, with special reference to Late Ordovician and Early 
Silurian chronostratigraphy and the systemic boundary. Geologi
cal Survey of Canada Bulletin 329, 5 1- 1 34. 

McCracken, A .  D .  & Barnes, C .  R. 1 98 1  b :  Conodont biostratigraphy 
across the Ordovician-Silurian boundary, Ellis Bay Formation, 
Anticosti Is land, Quebec. 1n Lesperance, P .J .  ( ed . ) : Subcommission 
on Silurian Stratigraphy, Ordovician-Silurian Boundary Working Group. 
Field Meeting, Anticosti-Gaspi, Quibec, 1981, Vol. 11: Stratigraphy and 
Paleontology, 6 1 -69. 

Nicoll, R. S .  & Rexroad, C. B .  1 969: Stratigraphy and conodont 
paleontology of the Salamonie Dolomite and Lee Creek Member 
of the Brassfield Limestone (Silurian) in southeastern Indiana 
and adjacent Kentucky. Indiana Geological Survey Bulletin 40. 73 pp. 
[ Imprint 1 968. ] 

Noble, J. P. A. 1 976: Silurian stratigraphy and paleogeography, 
Pointe Verte area, New Brunswick, Canada. Canadian Journal of 
Earth Sciences 13, 537-546 . 

Noble, ] .  P. A. 1 980: Llandovery-Wenlock facies in northern New 
Brunswick. In Pickerill , R.  K. (ed . ) : Ordovician, Silurian and 
Devonian strata ofnorthern New Brunswick and southern Gaspe. 
Canadian Paleontology and Biostratigraphy Seminar, Fredericton, 1980, 1-
4. 



1 1 0 Godfrey S. Nowlan 

Noble ,] .  P. A. & Howells, K. D. M. 1 979:  Early Silurian biofacies and 
lithofacies in relation to Appalachian basins in north New 
Brunswick. Bulletin of Canadian Petroleum Geology 27, 242-265. 

Nowlan, G .  S .  1 98 1 :  Late Ordovician-Early Silurian conodont 
biostratigraphy of the Gaspe Peninsula - a preliminary report. In 
Lesperance, P .  ] .  (ed . ) : Subcommission on Silurian Stratigraphy, 
Ordovician-Silurian Boundary Working Group. Field Meeting, Anticosti
Gaspi, Quibec 1981, Vol. Il: Stratigraphy and Paleontology, 257-29 1 .  

Nowlan, G .  S .  1 982 :  Conodonts and the position of the Ordovician
Silurian boundary at the eastern end of Anticosti Island, Quebec, 
Canada. Canadian Journal of Earth Sciences 19, 1 332- 1 335 .  

Nowlan, G .  S .  1 983 :  Biostratigraphic, paleogeographic and tectonic 
implications of late Ordovician conodonts from the Grog Brook 
Group, northwestern New Brunswick. Canadian Journal of Earth 
Sciences 20, 65 1-67 1 .  

Nowlan, G .  S .  & Barnes, C .  R. 1 98 1 :  Late Ordovician conodonts from 
the Vaureal Formation, Anticosti Island, Quebec. Geological 
Survry of Canada Bulletin 329, 1-49. 

Pavlides, L .  1 968: Stratigraphic and facies relationships of the Carys 
Mills Formation of Ordovician and Silurian age, northeast 
Maine . United States Geological Survry, Bulletin 1264. 44 pp. 

Pavlides, L .  & Berry, W.  B .  N. 1 966: Graptolite-bearing Silurian rocks 
of the Houlton-Smyrna Mills area, Aroostook County, Maine. 
United States Geological Survry, Professional Paper 550-B, B 5 1-B 6 1 .  

Petryk, A .  A .  1 979 :  Stratigraphie revisee d e  l ' I le  d '  Anticosti. Ministere 
de l'Energie et des Ressources, Quibec, DPV 711 .  

Petryk, A .  A .  1 98 1 :  S tratigraphy, sedimentology and paleogeography 
of the Upper Ordovician-Lower Silurian of Anticosti Island, 
Quebec. In Lesperance, P .  ] .  (ed . ) : Subcommission on Silurian 
Stratigraphy, Ordovician-Silurian Boundary Working Group. Field Mee
ting, Anticosti-Gaspi, Quibec, 1981, Vol. Il: Stratigraphy and Paleontolo
gy, I I-39. 

Pollock, C .  A . ,  Rexroad, C .  B., & Nicoll , R. S .  1 970 :  Lower Silurian 
conodonts from northern Michigan and Ontario. Journal of 
Paleontology 44, 743-764. 

Rhodes, F. H .  T.  1 953 :  Some British Lower Palaeozoic conodont 
faunas. Philosophical Transactions of the Royal Sociery, Series B, 237, 
26 1-334. 

Rickards, R. B .  & Riva, ] .  1 98 1 :  Glyptograptus? persculptus (Salter) , its 
tectonic deformation, and its stratigraphic significance for the 
Carys Mills Formation of N .  E .  Maine, U .S .A .  GeologicalJournal 
16, 2 1 9-235 .  

Schenk, P. E .  1 97 1 :  Southeastern Atlantic Canada, northwestern 
Africa, and continental drift. Canadian Journal of Earth Sciences 8, 
1 2 1 8-- 1 25 1 .  

Schenk, P .  E . ,  Lane, T .  E . ,  & ]ensen, L .  R. 1 980: Trip 20: Paleozoic 
history of Nova Scotia-a time tri p to Africa (or South America?) . 
Field Trip Guidebook, Geological Association of Canada-Mineralogical 
Association of Canada, Halifax, 1980. 82 pp. 

Schiinlaub, H .  P. 1 97 1 :  Zur Problema tik der Conodonten-Chronolo
gie an der Wende Ordoviz/Silur mit besonderer Beriicksichtigung 
der V erhiil tnisse im LIandovery. Geologica et Palaeontologica 5, 35--
7 7 .  

Skidmore, W. B .  & Lesperance, P .] .  1 98 1 :  Perce area. In Lesperance 
P .  ] .  (ed . ) : Subcommission on Silurian Srratigraphy, Ordovician-Silurian 
Boundary Working Group. Field Meeting, Anticosti-Gaspi, Quibec, 1981, 
Vol. I: Guidebook, 3 1-40 . 

Smith ,] '  C .  1 966: Geology ofsouthwestern New Brunswick. In Poole, 
W.  H. (ed . ) : Geology of parts of Atlantic Provinces, Guidebook . 
Geological Association ofCanada-Mineralogical Association of Canada, 
Field Trip Guides, Halifax, 1 - 1 2 .  

Smyth, W.  R .  & Schillereff, H .  S .  1 982 :  The pre-Carboniferous 
geology of southwest White Bay. Department of Mines and Energy, 
Newfoundland and Labrador, Mineral Development Division, Report 82-1, 
78--98. 

St .  Peter, C .  1 982 :  Geology of] uniper-Knowlesville--Carlisle area, 
New Brunswick, Map-areas 1- 1 6, 1- 1 7 ,  and 1- 1 8  (parts of 2 1]/ 1 1 
and 2 1] /6) . New Brunswick Department ofNatural Resources, Geological 
Survry Branch, Map Report 82-1. 82 pp. 

Uyeno, T.  T.  & Barnes, C. R. 1 98 1 :  A summary of Lower Silurian 
conodont biostratigraphy of the] upiter and Chicotte Forrnations, 
Anticosti Island, Quebec. In Lesperance, P .] .  (ed . ) : Subcommission 
on Silurian Stratigraphy, Ordovician-Silurian Boundary Working Group. 

FOSSILS AND STRATA 1 5  ( 1 983) 

Field Meeting, Anticosti-Gaspi, 198/, Vol. Il: Stratigraphy and Paleonto
logy, 1 73- 1 84. 

Uyeno, T.  T .  & Barnes, C .  R. 1 983 :  Conodonts of the ]upiter and 
Chicotte Formations (Lower Silurian) ,  Anticosti Island, Quebec. 
Geological Survry of Canada Bulletin 355. 49 pp. 

Walliser, O .  H .  1 962: Conodontenchronologie des Silurs (Gotlandi
ums) und des tieferen Devons mit besonderer Beriicksichtigung 
der Formationsgrenze. In Erben, H.  K .  (ed . ) : Symposiums-Band der 
2 internat. A rbeitstagung ub er die Silur! Devon- Grenze und die Stratigraphie 
von Silur und Devon, Bonn, Bruxelles, 1960, 28 1-287 .  Schweizerbart
sche Verl�g, Stuttgart. 

Walliser, O .  H. 1 964: Conodonten des Silurs. Abhandlungen des 
Hessischen Landesamtes fur Bodenforschung 41 . 1 06 pp. 

Walliser, O .  H .  1 972 :  Conodont apparatuses in the Silurian . Geologica 
et Palaeontologica, SB 1, 75--79 .  

Williams, H .  1 962:  Botwood (west half) map area, Newfoundland . 
Geological Survry of Canada, Paper 62-9. 1 6  pp. 

Williams, H .  1 978:  Tectonic lithofacies map of the Appalachian 
Orogen. Department of Geology, Memorial Universiry of Newfoundland, 
Map 1 .  

Williams, H .  & Hatcher, R. D.  jr .  1 982 :  Suspect terranes and 
accretionary history of the Appalachian orogen. Geology /O, 530-
536. 

Appendix 
Location ofsections from which illustrated speeimens (Figs. 3 , 4) were 
obtained . Sections I A-2B, 5 are from Chaleurs Bay (area/column 6, 
Figs . 1 , 2 ) ;  sections 3 ,  4 are from the Perce area (area/column 7 ,  Figs . I ,  
2 ) ;  sections 6- 1 0  are from northern New Brunswick (area/column 1 2 ,  
Figs . 1 , 2 ) . 

Section lA : Type section ofClemville Formation on Petite Port-Daniel 
River, west of the vill age of Clemville, southern Gaspe Peninsula, 
Quebec. Latitude 48° 1 0 ' 34"; longitude 65°0 1 '02"W. See Bourque & 
Lachambre ( 1 98 1 ,  Figs . 2, 1 6) .  

Section lB: North Oank of the Clemville Anticline on Petite Port
Daniel River, west of the vill age of Clemville, southern Gaspe 
Peninsula, Quebec. Latitude 48° 1 0 ' 38"N; longitude 65°0 1 ' 25"W. See 
Bourque & Lachambre ( 1 98 1 ,  Figs . 2, 1 6 ) .  
Section 2A : Roadcut o n  Highway 1 32 near Gascons-Est, southern 
Gaspe Peninsula, Quebec. Latitude 48° 1 2 ' 20"N; longitude 
64°49 ' 30"W. See Bourque & Lachambre ( 1 98 1 ,  Figs . 2,  1 2 ) .  

Section 2B: Railroad cut 500 m southeast o f  section 2 A. Latitude 
48° 1 2 ' 1 3"N; longitude 64°49 '05"W.  See Bourque & Lachambre 
( 1 98 1 ,  Figs . 2 ,  1 2 ) .  

Section 3 :  Roadcuts along Flynn road, Perce, eastern Gaspe Peninsula, 
Quebec. Latitude 48°30'25"N; longitude 64° 14 '05"W. See Skidmore 
& Lesperance ( 1 98 1 ,  Fig. 25) . 

Section 4: Bed of 'Cannes-des-Roches' Brook, about 3 km northwest of 
section 3. Latitude, 48°3 1 ' 24"N; longitude 64° 1 6 '  1 2"W. See Skidmore 
& Lesperance ( 1 98 1 ,  Fig. 25) and Nowlan ( 1 98 1 ,  Fig. 3) . 
Section 5: Black Cape section, at Howatson Point near New Richmond, 
southern Gaspe Peninsula, Quebec. Latitude 48°08 ' 30"N; longitude 
65°50 ' 1 9"W. See Bourque & Lachambre ( 1 98 1 ,  Figs . 2, 24) . 

Section 6: Mouth ofDickie Cove Brook, west of] acquet River, northern 
New Brunswick; south side of Chaleurs Bay. Latitude 4T57 '07"N; 
longitude 66°07 ' 45"W. See Lee & Noble ( 1 977 ,  Figs . 1 , 2 ) . 

Section 7: Flanagans, northern New Brunswick, just west of Quinn 
Point (Section 8 ) ,  south side of Chaleurs Bay. Latitude 47°55 '06"N; 
longitude 65°5 7 ' 1 8"W. See Noble ( 1 976, Figs . 1 , 2 ) .  

Section 8 :  Quinn Point, northern New Brunswick, south side of 
Chaleurs Bay. Latitude 47°55 '  I I "N; longitude 65°56 '42"W. See 
Noble ( 1 976, Figs . 1 , 2 ) . 

Section 9: Limestone Point, northern New Brunswick, type section of 
Limestone Point Formation; south side of Chaleurs Bay. Latitude 
47°48 ' 54"N; longitude 65°43 ' 34"W. See Noble ( 1 976, Figs . 1 , 2 ) .  
Section 10: Coastal section a t  mouth of Hendry Brook, northern New 
Brunswick, south side of Chaleurs Bay. Latitude 47°53 '06"N; lon
gitude 65°48 ' 23"W. See Noble ( 1 976, Figs . 1 , 2 ) . 


