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ABSTRACT

Conodonte from the Stonehouse Foriiation of Arisaig,
Nova Scotia, includc specice reported from the Silurian scction
of the Karnic Alps b+ Walliscr. In particular, the

costeinhornensis zone is reprcsented and the faunal list includes

the followin:: Lironodina elefans Walliser, Lonchodina detorta

Walliser, Lonchodina greilingi ¥Walliser, Lonchodina Sps indete,

Ozarkodina twpica denckmanni Zierler, Ozarkodina cf. Jaegeri

Walliser, Spathornathodus steinhornensis eosteinhornensis Walliser,

ancd Trichonodella inconstans Walliser., In addition, two new speeies

of the genus Neoprioniq@gs are present together with some fish

fragments.,
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CHAPTER I
IRTROTUCTION
Problem

The Arisaig Group exposed along the shore of Northumberland
Strait near Arisaig; Nova Scotia, has been studied for over a
century. The Stonehouse Formation is the youngest stratipgraphic
unit of the group. The prolific and varied fauna of this formetion
has been known for many rears, but its detailed study has only

recently been undertaken (see page 3 ).

The primary purpose of this report is to describe the
Stonehouse conodont fauna and to evaluate its stratigraphic
sipnificance., A secondary purpose is to note the occurrence and
tvpe of fish frapments, These fragments have been reported by
T. frvig (see Boucot et al., 1959), Eut have not been previously

described,

Upper Cilurian-Lower Devonian conodonts are poorly known.
The only study of conodonts of this are in Canada was that of the
Sutherland River Formation (Walliser, in Boucot et al., 1960) on
Devon Island in the Canadian Arctic Archipelago, In the United
States, . Liebe (19€2) has studied conodonts of the Alexandrian
and Niagaran Series from the Illinois Dasin, ond .lexroad investirated
those of the Cincinnati Arch area (Rexroad et al., '1965) and the
Hiagara Gorge (Rexroad and Rickard, 1965), Walliser (1957, 1952,

196li) investipated sections in the Karnic Alps of Germany, and
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produced a zonation based on conodonts covering the intervai from
the Valentian to the Gedinnian (Téble 1) Rexroad and Rickard

(op, cit,) accept the validity of Walliser's Silurian conodont
zonation for the early Silurian of the Cincinnati Arch area, and
have but few reservations about the application of his zonal t ermin-
ology to the Niagaran (¥iddle Silurian) of the Niagara area.
Subdivision into conodont zones of the late Silurian rocks of North
America, however, has not yet been accomplished, even with Walliser's

work affording a tentative frame of reference,

The age of the Stonehouse Formation is a problem of long
standing, Boucot (1960) considered it to be Lower Devonian, on the
basis of a study of the brachiopod fauna, but Copeland (1960)
determined its age as Uppcr Silurian, using ostracods as index
fossils. The present study of the conodonts suggests an Upper
Silurian age although correlation is difficult because of the lack

of comparative data from other localities,

The complete fauna was not recovered as very few rock
samples were disintegrated completely by direstion with acid,
Because of the variable disintegration, numerically comparable

yields were unobtainable,
Previous work

Williams (191, p. L-2L) presented a complete account of
the prior history of geological work in the Arisaig area,

Consequently, only a brief resume of the work done on the Stonehouse
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Formation will be given in the present report,

Dawson (16LS5) was the first to recognize Devonian strata
underlying Carboniferous rocks at McAras Brook (Fisure 2). He
mapped the Arisaig section, naming most of it Silurian, but later
considered it Devonian (1850) and finally reverted to éilurian
(1860). He divided the sequence into two units, the lower being
correlative to the Upper Llandovery (lower Middle Silurian), and

the upper being correlative to the Upper Silurian,

Honeyman (186lL) civided the Arisaip section into five
lettered subdivisions which he attempted to correlate with the
Silurian type section, The uppermost unit ("D") was equated to the

Upper Ludlow, a correlation with which Fletcher (1886) agreed,

The term Stonehouse was proposéd by Ami (1900); he named

the overlyinpg Knoydart beds in 1901,

Rocks of the Arisaip section were divided into forty-one
zones by Twenhofel (1909)., Zones thirty-five to forty-onec were
attributed to the étonehouse Formetion which was defined as all the
beds above the "Red Stratum" and below the Devonian Knoydart
Formation, Zone forty-one consisted of the amygdaloidal trap which
overlies ghc sedimentary rocks of the Stonehouse. Twenhofel

concluded that the Stonehouse is Ludlovian (Upper Silurian) in age.

Williams (191) divided the Arisaig sequence into twelve
zones and renamed some of the formations that occur lower in the

section, The Stonehousc included his zones eleven and twelve,
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distinguished on the basis of relative abundance of trilobite faunas.

A further study of the fauna led MeLearn (1924) to divide
the Stonehouse into four assemblage zones (a, b, c, and d) and to
correlate this formation with the Ludlovian of England., This zonation
remained in use until a few years agos when detailed work on
specific phyla was undertaken by several palaeonto;pgists,, The
brachiopods were studied in detail by Boucot (1960) and Harper
(196l;) who concluded that the Stonehouse is Gedinnian and, possibly,
in part Skala in age and therefore lowermost Devonian, 4 study of
the ostracods led Copeland to conclude that this formation is
uppermost Silurian, and thus to agree with Boucot in that the
Stonehouse is post-Ludlovian, but to disagree in that he considered

it to be pre~Devonian,

Approximately twenty miles to ﬁhe southwest, in Pictoun
County, the uppermost fifty feet of the Stonehouse Formation
contain a brachiopod fauna which is Lower Devonian according to
Boucot (see Maehl, 1961, p, 29). Maehl prcsumes that the rocks

underlying this part of the section are Upper Ludlovian in age,
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CHAPTER 1T

STRATIGRAFPHY AND PALAEONTOLOGY

OF THE STONZIMOUSE FORMATION
Stratigraphy

Location of type section

The Stonehouse Formation is exposed for approximately two
thousand fect along the shore of Northumberland Strait, from
Moydart Point, two miles southwest of Arisaig pier, southwest to
the mouth of ‘lMacEachern Brook (Fipure 2), It is also exposed along
McAdam, MacDonald, Stonchouse, and MacEachern Brooks, all of which
cut the shore section. Along the last-named brook, for approxi-
mately seven hundred feet upstream from the shore, two hundred and
sixty fect of strata are exposed, which apparently extend the shore

section by approximately one hundred and eighty feet,

Descrigtion

.To the nofth the Stonehouse Formation conformably overlies
the Moydart "Red Bed", On the shore, to the south, the Stonchouse
is overlain unconformably by volcanic flows and red conglomeratic
siltstones of the McAras Brook Formation of lMississippian ages A
gradational contact may be present in the covered interval between
the uppcrmost Stonehousc beds cxposced along MacEachern Brook and
those of the Lower Devonian Knoydart Formation along MacPherson

Brook.,
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In the bed of ikcsidam Brook, about oncehalf mile upsfream
from the main highway, vertical beds which closely resemble the
Stonehouse~inoydart rocks, are in conformable and rradational
contact., The fauna from these rocis has been found to be younger
than the previously known Stonehousc fauna (Copelend, 196k, p. 53

Table 1),

In general, the Stonehousc Formetion consists of red
giltstone, red shale and thin calcaicous layers of both lithologies.,
There arc also some greenish sandstone =n? shale bcds. According
to Copeland (196L, p. 5), there arc threc major lithological
divisions:

"ese a lower thin, greenish ercy, calcareous shale

unit with minor calcareous sandstone; an intermediate

unit of grey calcarcous sandstone and shale; and an

upper red and grey calcareous shale and sandstone unit

which becomes increasingly sandy towards the exposed

top of the formation on MacEachern Brook, -and, 2s on

McAdam Brook, may grade upward into red ciltstoncs of

the fnoydart formation."
The prcscnce of silica veins indicates scecondary silicification of
the rocks, The rocks are faulted, but no other cffects of

deformotion are visiblc.

Significance

On the basis of its fossils, the type scction of the

Arisaig Group is considerec to represent most of the Silurian
g X
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Period, with the exception of omissions causcd by a few small

unconformitics, It is also conveniently and continuously exposed. :

The Stonehouse, the uppermost formation of the group,

contains an Uprer Silurian or possibly Lower Devonian (to some work-

ers) fauna., It is less disturbed or deformed than any other
equivalent unit in thc northern Appalachians, Its fauna also shows
greater similarity to that of the Silurian faciecs of western Europe,

than to those of the Gaspe Peninsula, New York, or Ontario.
Palaeontology

The Stonchouse is rich in many typcs of generally well--
preserved fossils, - McLearn (192l, p.:-13) reported one hundred and
three specics of worms, stelleroids, brachiopods, pelecypods,
gastropods, ptcropods, cephalopods, trilobites, and ostracods,.
Thirty-nine species originated in older faunas: twenty-five in the
Moydart, cleven in the licAdam (mainly pelecypods), and three in the
Ross Brook Formation, Sixty-four spccies appcar for the first time

and arc confined to the Stonchouse Formation,

Groups of invertebraites of this period which are not
represented are corals, stromatoporoids, and bryozoans, all being
forms with highly calcarcous skclctonse... It is possible that the
waters depositing the Stonehousc scdiments were (ither cold or
deficient in carbonate. The nature of the gencral fauna secems to

preclude the former possibility,..
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Thc Stonehouse Formation has variously bcen placed in the
Upper Silurian and in the Lower Devonian. The Siluré-Devonian
problem is a complicated one because of the characters of the type
sections for heth systems in Europe. The type section for the
Upper Silurian consists of marine rocks overlain bj a bone bed,
and above, in conformable scquence, the non-marine rocks of the
Downtonian. The type section £for the Lower Dcvonian consists of
marine rocks, Thc exact position of the Downtonian in the
Devonian was set arbitrarily. It was called Devonian because the
top of the Silurian was originally set at the Ludlow Bonc Bed..
Whether the Downtonian should be called Devonian simply because it
is excluded from the Silurian is 2 point of discussion. It seems,
therefore, that to usc the term Downtonian in relation to the age

of a marine section is tenuous and invites unnccessary difficulties.

A semantic question arises in rclation to the Stonehouse
Formation, that of the meaning of the term Downtonian as
interpreted by different workers, Copeland considers the ostracods
of the Stonchouse as beins Downtonian in age. The controversy
arises in the intcrprctation of the term; the alternatives being
1) the Downtonian.is Lower Devonian, or 2) it is uppcrmost Silurian,
Copcland adhercs fo the lotter while Boucot subscribes to the
former, Clcarly, to désignatc the Stonchouse Formation Downtonian

is unsatisfactory.
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CHAPTER III
TREATITENT OF MATERIAL
Collection

Copcland (Gecological Survey of Canada), in order to study
the ostracods, made an cxtensive colléction of rocﬁ samples from
the Stonchouse Formation during 1959 and 1961, The suite he
gathered was representative of the whole succession; all the
obviously fossilifcrous beds were sampled closcly and the
unfossiliferous sequences sampled at intervals of six to ten Teet,’
After removal of the ostracods, thc material was made available to

the author for conodont study,. .

In August of 196l, Dineley and the author collccted
additional matcrial from thc Arisaig arca as members of a
Geological Survey of Canada field party. Because most of the
prcviously acquired roclks had been processed, and relative conodont
contents noted, the most productive horizons were known. Only these
and a few calcarcous beds were sampled. The sections along the
shore and along MacDonald Brook werc the main objects of study. 4
small collection was also made from the Cape George areca, immediate-

1y west of George Bay.
Preparation

The samples were broken by hamicr to fragments approximately

two by four inches, and then by a small jaw-crusher to finer fragments.
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The crushed rocks were sicved to remove all the rock flour ‘which
consumcs a great quantity of acid without producing any identifiable
conodontss The weights of the sam:les to be processed werc recorded
for comparison with the weights of the coarse residues at the end

of the processing,

Dilute acetic acid (about ten %o fiftcen per cent) was uscd
to digest thc rocks. Formic acid waé tried but was discarded
because the conodont viecld was smaller, The samples remained in
acid for about nine weeks with scid changes twice 2 week until
therc was no further reaction., The morc caleareous and argillaecous

rocks broke down relatively rapidly ond the others «i-inc~ incrt.

Following acid trcatment, the samples were wet-sicveds

The material retained between the twenty and the onc hundred and
fifty mesh sieves was kept for study and the finer matorial was
discarded, The coarser fraction, which gencrally comprised the
bulk of the ~:raterial, was weirhed to compare with the ¢ aitial
sample weight. It wes decided to ignore the weirht of the fines
and clay fraction because it was ncgligiblé. A measure of the
amount of breakdown of each sample was uscful to determinc which
horizons werc most calcareous, Thus the moot potentially

productive horizons were noted for subscquent collecting,

The rctained portion was fractionated in bromoform because
of the high specific gravity of conodonts and the abundance of
light perticles in the fines, Tetrabromethane, which is at times

used, did not offer any advantages. The hcavy fraction was sorted
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under a binoculsyr microscope; Conodonts and fish fragments were

glued to slides by a solution of gum tragacanth and water,

State of material

Most of the conodonts cxtracted from the Stonchouse
Formation are incomplcte, with bars and blades scldom whole, and
denticles rarcly completcly prescrved. All show evidence of wear
by breakage, which is to bc expeocted since the sediments are
clastics Their surfaces, houcver, have little or no pitting or
corrosion, The conodonts arc opaque, robust spccimens, quite
unlike the delicate material which is normally cncountcreds Dark
grey bars and white denticles characterize the majority whercas
blade-types arc often medium greye. A fow specimens show evidence
of breakage and repair (Plate I, fieurc.(; Plate II, figurcs 3, 5,
6). Such recovery could only occur if the unit was surrounded by
tissue. The fact that such incurrcd breakages were repaired
sugrests that conodonts werc intcrnal structurcs, Repaired units
are not unique to thc Stonchouse; they have been reported previously

(Lindstrem, 196k, p. 120).

Amounts Processed

A total of 113 samples were processcd. OF these, U7 were
cither barren of fish and conodonts, or did not break down. The
samplc weights ranged from 7L to 6375 srams, depending on the
quantity of material available, The amount of breakdown varied

from O to 9L per cent (this firurc is obtained from the total of

2
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calcium carbonate, fine fraction, ond mud, cempared with the welght

of what rcmaincd on the coarse sieve)._
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CEAPTER IV
DISCUSSION OF RFCUVERED FAUMA
Conodonts

Silurian conodonts

On the whole, very little work has been done on Silurian
and Lower Devonian conodonts, especially in North America, The
lack of work may be attributable to the various rock types which
make up the Silurian, Many are uninviting to study, being dolomitic
and silicified rocks, or clastic rocks. They are difficult to
digest for microfaunas and the clastic rocks are unfavourable for
the preservation of such delicate fossils as conodonts, fAnother
factor that may influcnce the amount of study is the fact that the
Silurian is a relativcly short period, with a reclatively thin
succession of rocks. Iven if the work had been done, there would

be much less to show than for rocks from a longer period,

That conodonts arc present in Silurian strata of North
Amcrica is shown by the work of Branson and Mchl (1933), Liebe
(1962), and Rexroad (1965a,b), but the number of conodonts may have
decreased during the Silurian, /n evolutionary lull may have
followed on ~ecre. in the Ordovician and preccded en ascent in the
Middle Dcvonian and Miséissippian. It is not known whether this
lull was due only to a decreasc in the number of genera and
species or whether it also involved the number of individuals;

that is, whether the decrease was one of genetic differentiation
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or of population,

Most of the work on conédonts has been oricnted toward the
zoning of Ordovician, Middle and Uppcr Devonian,'and Mississippian
sections.. These conodonts have proven of intcrest because of their
wide varicty and local applicability in zoning.v Silurian conodonts

rmay have been neglected as a result of this bias in cmphasis,

Stonchousc conodonts

The following conodents werc recovered from the Stonehouse

collections:

Ligonodina clcgans Walliser 196l

Lonchodine detorta Walliscr 196l

Lonchodina greilingi Walliscr 1957

Lonchodina sp. indct.
Neoprioniodus n. sp. a
Neoprioniodus n, sp. b

Ozarkodina typica denckmanni Zicgler 1956

Ozarkodina cf. joegeri Walliscr 196l

Spathopnathodus stecinhorncnsis

costeinhornensis Walliscr 1964

Trichonodella inconstans Walliscr 1957

Tablec 3 shows the distribution of thesc conodonts within the

Stonchouse section,

Ligonocdina elegans Walliscr (Plate I, figures L~6) is the

most numerous form in this collection., Four hundred positivcly ident-
ifiable units and fragments werc recognized; the residues also

contained many denticulated bars which »robably were frapgments of

A T T
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units of this specics. Since they could not be indisputably

assigned to Ligonodina clegens, they were neithcr counted nor

figurced., This spccics has a reletively short time range, occurring

in only two of Walliscr's zones, i.c. crispus and costeinhornensis

(Table 2).

Sixty-four specimens of Lonchocina detorta Walliser (Plate II,

figures 1-L) were found, This specics has a slightly longer range,

being found in rocks of the siluricus to thc costeinhornensis zones.

It is a very distinctive form and cannot be confused with other

species of the same genus.

Lonchodina preilingi Walliser (Flate II, figures 5, 6, 8)

is about threc times as numcrous as Lonchodina detorta, and shows

a2 variety of forms throughout the section. It has a rather
cxtensive geological range, from the patula zone into the Lower

Devonian., In this collection, it has little stratigraphic signif-

icance,

The discovery of thirty-twe units of a form intermediate

between Lonchodina greilingi and Trichonodella inconstans Walliscr

suggests that possibly a ncw specics could be defined. However,

not enough specimens werc rccovered to establish a new species,
Walliscr (196l, p. 51) has already proposed that a continuous
transition exists linking thesc two species.” The velidity of such

a scrics is not questioned herc, but this ncw form is distincﬁ from
both, although it is intermcdiate, It should certainly be recognized

as separate from thenm,
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were determined, The gonus is found in Middle Ordovicien to Middle
Triassic rocks, but the stratigraphic value of these individual
specics is as yet unknown. None of the specics of this genus that
were described by Walliscr (196L) closely rcsemble those from the
Stonchouse. Thcse and Lonchodina sp. indet. arc the only forms

from the Stonehousc which are not present in Walliscr's collections,

Ozarkodina typica denclkmanni Zicgler (Platc II, figures

9, 10) is not abundant in this collection but enough spceimens
have been found to warrant thc subspccific assignment. It ranges

from the costeinhornecnsis zone intc thc Upper Imsian Stage.

Ozarkodina jacgeri Walliser ranges from the latialatus to

the costcinhornensis zonc. Only cighteen units were recovered,

one of which is fipured (Plate IT, figurc 7), which could be
conspecific with it.

Many units of Spathognathodus stcinhornensis eosteinhornensis

Welliser (Platc I, figurcs 1-3) were found, This subspecies is the

index for Walliser's costcinhornensis zone and therefore the most

important of the collection, It is a difficult subspceies to
assign beccausc it pradcs imperceptibly into the subspccies

Spathognathodus steinhorncnsis remscheidensis Walliser. A large

enough numbcr of unitc of this form, thrcc hundred and thirty-ninc,
was found to justify thc identification. This was further sub-

stontiated by the fact thet threc othcr specics from this

collcction are not known to cxtend beyond the costeinhornensis zone.
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The subspecies remscheicdensis occurs in the next zone above, the

wochschmidti zone,

Trichonodella inconstans Walliser (Plate I, figures 7-9)

is very plentiful in the Stonchouse rocks. Stratigraphically, it
is not very importent because it ranges from the sagitta zone into

the Lower Devonian,

A1l the conodonts mentioned above arec found throughout the
section with the single cxception of Lonchodina sp. indet. It has
not been recovcred from any of the samplcs which were collected
from McLearn's zonc B, nor from his zonc A which corrcsponds to
Copcland's two lower zoncs, those characterized by the ostracods

Londinia arisaigensis Copeland, and Aparchites ? sinuatus (Hall),

Detailed zoning of the Stonchouse Formation is not possible
using conodonts, although the occufrenco of Lonchodina sp. indet.
may be broadly indicative of thc stratigraphic position, Tt is
difficult to establish 2 definite age for the Stonchouse Formation
using conodonts, becausc conodonts of the Uppcr Silurian and Lower
Devonian typc scetions have not been cxtensively studied, The only
sequence which can bc uscd for comparison at this time is that from
the Karnic Alps (Walliser, 196L), which has bcen divided into

eleven conodont zoncs, covering a scquence from Valentian to

Gedinnian,

Using this zonation as a frame of refcrince, the Stonchouse
Formation fits into the Uppcr Silurian, and corresponds entircly to

Walliscr'!s Spathognathodus steinhornensis eostcinhornensis zone,
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which is thc sccond last onc from the top of his zonel scduence.
His topmost threc zoncs cover an interval cquivalent to the Upper
Ludlovian to Gedinnian. He offcrs no solution to the Siluro-

Devonian boundary problem., His uppcermost zone contains the Devonian

clement Icriodus wochschmidti., The costeinhorncnsis zone does not
contain this fossil, and no other irrefutably Devonian conodonts

occur at this level of the scqucnce,

Fish fragments

Phosphatic fish remains in the Stonehouse Formation occur
throughout the section and havc been recovered in varying quantitics
from most of thc samplcs procecsscd. No relationship has bcen found
between the occurrencc and abundance of fish rcmains and the

occurrcncc of conodonts,.

The fish remains arc cither white, pinkish, grecn, or dark
grey, and rarcly colourless and transparent. Frapgments of more |
than two colours arc not often found in onc sample. Deep red
rermains are found, but thcir colour is probably due to post-
dcpositional aiterations; their surface is slightly pitted in

thesc cases., The unaltered romains gencrally have shiny surfaccs.

On the wholc, thesc fossils arc well prescrved, but somc
have been chipped. Bccause of their denscr and sturdier structure,

they have suffcrcd lcss breakage than the conodonts.

The occurrcncc of fish fragments in thce Stonchousc Formation

carries little implication concerning the gencral depositional
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environment of the formation; The rest of the fauna, including
conodonts, is merine. The disarticulatcd fish are thanatococnotic,
which implics only that the streams emptying into the Stonehouse
sca were populatcd by fish, or that they werc fed by lakes and

streams that containcd these fish.

Fragments of fish found in this formation are grouped into

six categorics:

Acanthoides dublincnsis (Stauffer) Wells 19LL

Cheiracanthoides vcnustus Wells 1S4k

Cheilracanthoidcs n. sp.

Onychodus
Petrodus ?
"tooth!
The last three arc rare in this collection, numbering six, cight

and cight respectively, but the other threc are comuon,

The term specics as uscd by Wells (19hL), and other workers
on fish rcmains, denotcs form-spccics. His taxa arc very clearly
defincd with véry slight morphologrical diffcrences given great
importance. It is fclt, for two rcasons, that many of thesc
diffcrences could be included within the deseription of one form-
genus.  The first is the cvidently wide varicty in form of dermal
clements of any one fish as scen on modern forms; therc is no
rcason to beliceve that & similar varicty did not exist in the past.
Thec sccond rceason is the overall resemblance between the various genera

as defined by Wells, i.c. fcanthoides, Chciracanthoidcs and Hclolcpis.
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Thesc three genera are defined on the basis of corconal ornamentation,
In the Stonchouse collection gfadations cxist between ornamentation
types: the smooth-surfaced forms (Pletc IV, figurc 1) grade into
slightly indented forms (Plate IV, figures 2, 3); these into finely
ribbed oncs (Platc IV, figurc L), and the latter into coarsely ribbed

ones (Platc IV, figurcs 5, 6).

The multiplication of genera and spccicé in the case of
conodonts is morc acceptable becausc of the lack of information
about the "perent! organism and the stratigraphic significance of
thesc forms. In fish, howcver, the multiplication of taxa scoms
cxcessive. Nevertheless, for descriptive and comparative purposcs

Wells' scheme is followed in the trcatment of this material.

The Jescriptive term "scale" is used with some rescrvation.
The dermal clements of fish which are under considcration here are
not, strictly-spcaking, scales. They arc small, thick phosphatic

plates which formecd o shagrcen over the fishs

Stratigraphically, thesc fish rcmains arc not very import-
ant, bccausc thcy arc virtually identical with forms from the
Middle Devonian of the Cincinnati Arch arca (Wells, 19hL), the Upper
Devonian of Ohio (Stauffer, 193¢), and the Pennsylvanian of
‘Missouri (Cunncll, 1933). Thcy arc of intcrest because similar
fossils have been reported by frvie (sce Boucot ct al., 1959) from
this formation, They have rarcly becn found clscwherce so low in

the stratipraphic column,
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TFor deotailed and complete descriptions of fcanthoidcs

(Staui‘fcr) Wells and of Cheiracanthoides venustus Wells,

dublinensis

refer 1o the work by Wells (19LL).
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Distribution of studied fauna in

Stonenouse Formation
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CIHAPTER V
COICLUSTIONS
The conodont fauna from the Stonchousc Formation is sparse,
but it does indicate the stratigrephic position of the formation.

It ic definitely indicative of Walliscr's eosteinhornensis zonc,

because it contains thot index fossil as well as 2 fow forms that

are not known to rangc cither above or below this zonc.

Assignment of the Stonehouse Formation to eithcr the Upper

Silurian or the Lower Devonian, using conodonts, cannot yect be made.

Welliser offcrs no soluticn, since he omits to moke a Silurian/
Devonian discrimination in his zonal column, A tentative conclusion,
sugeesting the Upper Silurian, can be derived from the abscnce of

exxclusively Devonian forms. Although this is ncgotive evidence, it

does hove some validity, fish remains do not help solve this

preblen because they are indistinguishable from thosc in younger

strata.

Division of thc Stonchousc Formation into various conocont
ZONCs 1is not‘at present possiblco. Although the conodont fauna does
not vary in any way comparablc to that cncountered with ilclcarn's
mocrofaunas or Copclandls osiracods, further ctudy of this subject
i certainly warranted. In the Arisadg area, valuable information
might be obtained from the underlying hoydert Formotion, uhich is
merinc and slightly calcarcous, The overlyine Knoycart Formation ic
not susceptible tc conodont analysis, as it ig non-marinc and
largely non-celcarcous, Such @ study should chow whether the

dogtoinhornensis zone cncompnasses worc than the Stonchouge or
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whether the crispu§ zone is also represcented. It would also be
worthwhile to extend the inveétigation to other correlative form—
ations in Nova Scotia., Of paramount importance would be investig-
ation of other Siluro-Dcvonian formations in castern North Amcrica,
In Gaspe, the Gaspe Limestone might break dowm to provide conodonts
similar in age to thosc of the Stonchousc Formation., These two
formations belong to diffcrent facics, and corrclation hes been
difficult since therc arc no common uscful fossils, Conodonts

nmight help to clarify this,

The Manlius and Cocymans Limestonc in lecw York also might
prove intcresting in this respect, Thesc two formations arc at the
Siluro-Devonian boundary (Berdan, 126L) and their conodont content

might compare with that of the Stonehiouse Formation,

In southwest Onterio, the Bass Island Group may contain
Uppcr Silurian conodonts, but because it consists of shale and
dolomite, could prove difficult to study, At best, a cursory
examination of the fow limy beds, which mipht produce a small fauna,

could be madd,

Study of the above-mentioned formations should make

comparable matcrial availeble to future workers,
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CHLPTER VI
SYSTEMATIC PALAZONTULOGY

Thc description of forms identical with Walliser's is
useful and ncccssary os the information is not otherwisc available

in English,

The samplcs arc the property of the Geological Survey of

Conada, and arec deposited in its typc collection, in Ottawa.
Conodonts

Ligonodina clegans Walliscr 196l

(Platc I, figure L=6)

1962 Hindeodclla sp. - Ethington and Furnish,
p. 1268; Pl, 173,
fips 1.

196l Liponodina clcgans n, sp. - Walliser, p. L1; Pl. 9,
o ‘ figs 19; Fl, 32,
Tig, 16-21,

Humber of spceimens

100
Dgscriptiqg

Unit censistc of a denticulatcd postcrior bar and a
denticuleted posteriorly directed lateral proccss at the antcerior

axtreonitys
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Posterior bar lon~ and sturdy, Cross-section éuboval, with
oral edgc wider than aboral.cdgc. Aboral restriction cmphasized by
a slisht longitudinel contractisn approxinctcly onc-half to two-
thirds thc way down the bar., iboral cdge thin, Denticles on
posterior bar discrcte angd posteriorly oricnted at approximately
fifty-five degrees 4o the bar. Cross-secction round. Distal tapor-
ing very slirht, Denticles scparated by a distance about cqual to
their diamcter, At tincs, first denticle posterior to cusp very
small, Large cusp situatcd at antcricr cnd of bar, at junction
with latcral proccss. Cusp directed posteriorly at an anglc of
fifty-five degrecs to bar. Cross-scetion circular to oval with
anterior tapering. Diamcter about twice that of denticles on bar,
Basc slightly wideor than cusp, but oral tapcring is slight.
Denticulated latcral process dirceted cownward andt away from main
bar at about fifty-Iive dcgrces.. Five denticles on lateral
process disercic; circular in cross-scetion.  Inelincd posteriorly
uith inclination dcercasing away from cusp. Doep baszl cavity
directly bencath cusp and wxtoending some wav into it, Extends
along both bars »5 a well~defincd groovec, Very littlc or no

cxterior cxpression of basal cavity on suvrfacc of unit.
Discugsion
Zopreee ol

4 complcte unit has not been found in this collection, The
only part that is ¢ mronly intact is the latcral process. Denticles

are aluays broken, Sinistral and dextral forms arc found,
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The denticles on the vosterior bar arc often separated
from the cusp by a wide £2p,  at timcs cqunl fc onc and onc-half
tincs the diamcter of the cusp. This may be due to supprcssion of
germ denticles.  However, in somc fossils the denticulstion is
constant wp to the basc of the cusp. In somc specimens, the size
eof thc denticlc§ increascs slichtly to the fifth denticle and then

decreascs again,

Gencrally, the lateral process carriecs four or five
denticles. Two cascs have boon found, one of which is figured
(Plete I, figurc 5), vhere it is very lone ond posscsses at least

nine denticlcs., 4 similor phcnemenon has ~1so boen figured by

Walliser (196, Flatc 32, fipurc 19).

The basal cavity hos no ecxternal cxprcssion on the conodont;
some specimens arc found with a eone of infilling material supported
by the posterior and loteral processes, Aand often extending to the

cnd of the lateral process.

This spccics resombles very closely Ligonodina silurica

Bransen and tichl, 1933, #alliscr distinguiches between these tuo
species on the basis of thce length of the posterior procuss.  One
point which hc failg to mention, but which has beeomc very clear

in his fipures, is thot in Ligonodina clegans Jalliscr, the lateral

nrocess is at a smaller anclc to the posterior ber, In Ligonodina
silurica, the angle is very closc to, if not actually, ninety

Ceprecs,
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Range

crispus to costcinhornensis zone

Lonchodina detorte Walliser 196

(Plate II, figurcs 1-L)
1957 Lonchodina n. sp., (a) - Walliser, p. 39; Pl. 3,
fig. 29, 30.
196l Lonchodina detorta n, sp. - Welliser, p. L3; PL. 9,
: fig. 20; P1, 30, fig.

34-37.

Number of specimcns

6L

Description
bt ATl

Unit consists of two arched and considerably twisted
denticulated bars, Cusp is assumcad to be posterior in direction;
anterior branch extends in dircetion of anterior extension of cusp,

FPostcrior branch is more stronrly curved,

Bars of modcrate huicht and narrow cross-scetion, wirtically
arched 2t approximately nincty deprecs to cach other, Sigmoidally
curved in oral view. Antcrior bar ncarly straight, boaring stronp
disercte denticles with oval cross-scetion. Denticlis taper
distally only very slirhtly, scparated by approximatcly onc-fourth
their diameter, oricnted posteriorly =t an angle of about fifty

degrces to the bar. Postcerior bar twisted up to nincly degrees to
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anterior, convex inwardly, with maximum convexity immeaiatcly poster-
ior to cusp aftcr which it straightens out, Discrete denticles
perpendicular to bar, up to twice ag loree as those on enterior bar,
with flattcned oval crese-scetions,  Cusp placed ot Junction of
anterior and postcrior bars, but mainly situated on postericr one;
directed posteriorly. Aprroximately one snd onc-half to twice the
diamctcr of denticles. Flattencd oval cross-section with anterior
and posterior cdges. Tasal cavity, siturted below cusp at junction
of bars, consists of a narrow, decp iriangular conical cxcavation
extending as a deep groove along the aboral edge of both bars,
Fxpansion over basal cavity follows the trends of the bars, but
extends out at onc side to form the apex of the trianglc, Mainly

noticeable in aboral vicw,
Discu§sion

o complete specimen of this specics has yet been found in
the Stonchousc scetion, However, the strong distinet curvaturc of
the bars places it quitc definitely in Walliser's spceics. The
amount of curvaturc of thc postcrior bar varics among the specimens:
in somc it is nearly straicht (Platc II, fipurc 2), while in others
it is strongly convex (Flatc 17, figurc 1). Despite this variation,
the angle between the two bars scems to remain constant. Sinistral

and dcxtral forms are found,

Somc of the variants of ihis specics could be confuscd with

Lonchodina walliscri Zicgler, 1960, However, the spceimens from

the Stonchouse Formation arc without doubt morc strongly arched
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and twisted than Lonchodina walliscri. They agreec vers closely with

Lonchodina dctorta Walliser, althouch 2 lesscr range of variations

than hc allows is found. As in the oasc of Trichonodella incenstans

Walliser (scc page ), only a rcstricted number of the variants

reported by Walliscr is found in the Stonchouse rocks,

Range
siluricus to costcinhornensis
Lonchodina greilingi Walliscr, 1957
(Platc IT, figurc 5, 6, 8)

1957 Lonchodina grcilingi n, ep. - Walliscr, p. 38;
Pl. 3, fig. 20-26,

1958 Lonchodina prcilingi Walliser - Kockel, p. 256, 259,

1960 Lonchodina preilingi Walliser = Walliser p. 31;
Pl. &, fig. 17, 18, .

1960 Lonchodina greilinegi Walliscr - Zicgler, p, 16806; |
Fl. 1k, fig, 15, 16, |
16, 20, ;

1962 Lonchodina preilingd Walliser -~ Ethington and Furnish, :

' pe 127L; PL. 173, fig. 10, |

1962 Lonchodigg greilingi Walliscr - Walliscr, b, 283; k
fig. 1, n, 22, I

196l Lonchodina grecilingi Malliscr - Walliscr, p. bl
Fl, 8, fig, 7; Pl. 30,
Tigse 7-9. '

Tumber of specimens

150



Deseription

Unit consists of two greatly archcd, slightly twistcd

denticulated lateral bars and 2 postcriorly oriented cusp.

Latcrallbars wide, slishtly twisted in rclation to each
other, Narrow in cross-scction arproaching blade configuration.,
In vertical plene, bars diverge from cach other at an angle of
approximately cighty degrecs. The bar with the most postorior
orientation is of lesscr hcipht than the other. Denticles coarse,
discrete, asymmctrically disposcd and pvostcriorly inclincd, Cross-
scction varics in onc unit from oval to circular, No basal
thickening; distal tapering very slight. Some separated by a
distance of approximatcly onc-half their diamcter and some more
crowdcd. Large cusp, situatced at Junction of latcral bars, tapers
distally. Cross-sccticn circulsr to suboval. Strongly inclined
postcriorly. ZBesal cavity situsted bencath cusp. Outlinc
clliptical; oriented asyrmetrically with rospect to bars: placed
diagonally across thc pencral trend of the bars. Does not cxtend
into cusp, but is produccd nlong bars as a narrow shallow groove.
Basal cavity lip bencath cusp cxpanded on antcrior surface and

morc so on postcrior surfacc,

Discussion

In Walliscr's original Jeseription of this species (1957)
he denoted the bers as lateral, In n latcr description of othcr
spceics of this penus (196L), he calls the bars anterior and

postcrior, but docs not redefine the oricntation of Lonchodina
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greilingi,  Accordingly, his terminology is followed in this rcoort,

This spceics shous a rather wide rangc of variation within
the Stonchouse Formstion, As thesc variants can be found within one
samplc, no stratigraphic significance can be attachcd to them.

Sinistral and dextral forms arc found,

Somc bars arc rounded (Plate II, figure 6), others are
blade-like (Platc II, figurc 5). The twisting is ncver great but

it scems lcess pronounced when the bar is flat.,

The cross-scction of the denticles also varics with the
bar shapc, Wherc the bar is blade-like, the denticles have
compressed cross-scetions and sharp cdgcs, os does the cusp., Where
the bar is roundcd, so arc the cross-scctions of the denticles rnd
of the cusp. In some specimens cach bor has denticles of about the
same sizc; in othars the size variation on any onc bar is great,
The amount of postcrior oricntation of the denticles is proportional

to the amount of twisting of the bar.

A conc of basal filling is, ot times, prescrved, cxtending

slightly beyond the cdpes of the basal cavity.

Rangc

patula zonc to Lowcr Devenian
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Lonchodina sp, indet,
(Plate ITI, figure 6-8)

Number of specimens

32
Dcscriptiqg

Unit consists of two rclativcly straight, denticulatcd bars
twistcd in rclation to cach other, a2 large cusp and an expanded

basal cavity,

Latcral bars sct at an anglec of approximatcly sixty dcgrecs
to cach othcr, but slightly twistcd at the apex of their junction,
One bar is slightly higher and thicker in cross-scction than the
othcrs  On the higher bar, denticlcs are discrcte, wide and come
pressed in cross-section with their long diamcter at a low anglc
to the bar, arc separated by more than onc-third thcir diamecter and
taper distally, On thc smaller bar, denticles arc narrower in
dinmeter, rounder in cross-scction with thoir lony; diameter parallel
to bar, scparatcd by onc-half their ¢lamcter; tapering slight,

Size of denticles is not constant. Cusr situnted rt apex of angle
between lateral bars,  Near basc cross-scction rectangular, latcral
dlamcter about cqual to thot of larger bar denticles, prolonged
posteriorly to form sharp cdgc., Antoro-posterior diamcter approxi-
mately twice lateral ﬁiamctcr at basc. Cusp trends posteriorly, but
with a pronounccd tendeney toward the lesscr bar, Dcep, triangular;

conical basal cavity bencath cusp extends aborally along bars ns =
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shallow ond very narrow groove. Expansion for basal cavity only
visible on postcrior surface where it conforms to the axis of the

cusp.

Discussion

————

This specics is almost‘idcntical to Trichonodella inconstans
Welliscr from which it diffcr. only in thc lack of symmctry about
the cusp, and in the incquality of thc bars, Becausce of this

resemblance between the present speecics and Lonchodina greilingi

Welliscr, the same oricntation is maintained,

Thic speccics rescmbles a Trichonodclla which has been
—Leenonoacella
squcezcad latcrally cnough to reoricnt the cusp and cxpension for

the basal cavity in a latoral faicetion, In Trichonodella inconstans

Walliscr, the bars and denticles arc unqucestisnably cqual on both
sides (Plate I, figure 7-9), but in the specics described above the
bars diffcr in height, thickness, ang oricntation, and thc denticles

Aiffcr in size and cross-scction,

It wac previously thought that this may be a pathological

development of Trichenocdella inconstans Walliser, but this Speccics

has been found over a vertical distance of about threc hundred and
thirty~scven fert, and thirty-tuo Spceimens were found, Rcpetition
of a patholorical casc ic surcly rarc, ond is certainly not cxpeeted
over such a laree stratigrophical intcrval, Thot these specimens

bclong to 2 natural toaxon sccms to be incticated,
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In his deseription of Lonchodina greilingi, Welliser (1957,

P« 39) pointecd ot that this perticulsr specics is a casc of twisted
Trichonedella., Eowever, in thc Stonchousc collcction, the Lonchodina
deseribed above scems distinet from Lonqhodiné greilingi Walliser,

& possibly new spceics should be cstablished,

I3

It is intecresting to notc that in the Stonchousc scction,

this spceics docs not occur in the two lower zones that ticLearn

deterrined on the basis of macrofauna (1924, p. 13-15). Lonchodina

grcilingi Walliser, on the other hand, occurs throughout thc scetion,

Neoprioniodus n, Spe a
(Platc III, fipurc 1-3)

Number of specincns

188
Diagnosis

Pigk—likc conucdont with frently expande” basal cavity,
Doscrigﬁ}pp

Unit consicts of denticulated posterior bar with an anterior

cusp, anticusp, ~n.’ a lorge basal cavity, 5

Widc posterior bar with compressed eross-scetion approaching !
blade configuration, Thickens slightly near aboral cdpge. Oricnted
2t onc hundred forty-five deprecs from cusp. Jutcr side forms =
convex curve.  Subparallcl, subequal denticeles on rosterior bar,

fused or closcly oppressc? for nogt of therr lenpthy tipe discrctes
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cross-scction oval., Oricnted ot sixty degrecs from bar, toward cusp,
Terminal cusp ot antcrior ?nd of bar, épproxim:tely four times wider

than neighbouring centicles. Cross-scetion strongly compressed away from
basec, with sharp anterior and posterior cdges. Interior curvaturc
cvident orally, Non~-denticulated anticusp extends downward from

cusp; forms a slightly convex linc with cusp. Conical basal cavity

with trianguler outline situstcd dircetly bencath cusp, cxtends

slightly into cusp, =nd is prolonged along bar and anticusp as a

narrow deep groove, Lip of cavity flrrcs with an upward tilt on

inncr side; no cxpression of cavity on outer side.
Discussion
Sofe el

Thie epcecirs exhibits a ccrtain, but not extensive, range
of variations. In somc spceimens, the denticics on the posterior
bar arc not fuscd, but arc vcr; closc together, The linc formed by.
the cusp and the anticusp may be ncarly streight (Flate ITI, fisurc 2).

Sinistral and dextral forms arc found.

The 1ip of the basal cavity wxtonds owa from the cusp ot
an obtuse, but varyine, anple. The size of tac cavity ond of its
lip is » very distinctive feature of this specices.

Neoorioniodus n, sp. b

(Flete ITI, fipurc i, 5)

Nunber of spccimens

32




Diagnosis

Picli-like cono‘lont with denticulated anticusp.
Deseription

Unit consists of a denticulatcd posterior bar with anterior,

denticulated anticusp and slightly expanded basal cavity.

Nerrow posterior bar with comprosscd crogs-gaction, oricnted
at onc hundrcd and forty-five degrecs from cusp; narrows postcriorly.
Parallcl, discrcte centiclie oriented orally ot approximatcly Fifty
degrecs from postcrior bar, scparated by about onc-fourth their
diamcter. Cross-scction subovalj; distel tapcring slight, Curved
to the interior. Cusp at anterior cnd of post.rior bar. Cross-scction
compressed with sharp anterior and posterior cdges, approxinately four
timcs wider than othcr denticlis. inticusp extends aborally from
cusp, bcars two discrcte denticles which have oval cross-scctions
and ar: directed orally, subparallcl to thc bar denticles. Anti-
cusp Jirccted at twenty-five degrecs from cxtoerior line of cusp,
with 2 slight indentetion at the base., Besal cavity situatcd
dircctly bencath cusp, not extending docply into it, Outline of
cavity triangulcr, shepe conical.  No cxprossion on outer side, but

inner side is elightly cxpanded from bacc of cusp 195 aboral cdgc,
Discussion

In this ccllection specimens of Heoprioniodus n. sp. a
arc at least six timcs morc numerous than thosc of Neoprioniodus

n., gp, b. A totnl of one hundrcd end forty-six units of this gcnus
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were found, but in approximately twenty-six of these cases they could

not be precisely essipned to either specics, This wes due 1o break-

age, gencrally of the anticusp, meking specific dcterminations impossible,

Both spccice showed dextral and sinistral forms;

Ncoprioniodqg n, sp, b is characterized by the denticulatcd
anticusp, a feature not present in Ncoprion;odus ng spi ag It also
diffcers from the latter by the aboral tapcring of the posterior bar
and by the size of thc basal cevity «xpansion which, in Neoprioniodus
Ne Sp. &, hzs quite 2 widc range in sizec and is generally largere
In Neoprioniodus n. sp. b it doce not flarc as widely, but may be

slightly constrictede

Thesc specics can be found in the same gamplc nnd both occur
in all threc of Copcland's ostracod zoncs (196L, p.-5).: It is
concluded that they hold no stfatigraphic significance within the
Stonehouse Formatiin.. Until morc arc found -t cquivalent or

diffcrent horizons, their importance cannot be determined,:

Ozarkodina typica denckmanni Zicelor 1956

(Plete 11, figure 9, 10)

1956  Ogzarkodina denckmanni n,. sp... ~ Zicgler, p. 103;

Pl. 5, fig.. 30, 31;
Pl.. 7, iipe- 1, 2..

1960  Ozorkodina denckmanni Zicgler - Zicpler, p..190;

Pl, 15, fig,.13-15,

1960 Ozarkodins cenclmanni Zi gler - Walliscr, p.-31;

Pl, 8, fig. 13, 1,
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1962  Ozarkodina denclmanni Zicgler - Welliscr, p. 283;
fig, 1, no, 32,

196l Ozarkocina typica denckmanni Zicgler -~ Walliscr, p. 61
Pl. ¢, fig, l)J;
i Pl. 26, flgo 3-11-

Number of spceimens

52
Description

Laterally compresscd arched unit consists of denticulatcd

anterior and postcrior bladcs and arical denticle over basal cavity.

At mid-length, blades arched at about onc hundred and fifty
decgrecs from cach other., Cross-scetion compreessed.  Height incrcascs
gracually apically; ratc of incrossc greatcr for antcerior blade,
Barcly discernible inncr latcral curvature with apex of concavity
ncar mid-length. Subparallcl, subcqual denticles on both bladcs
fused basally, but froc at tips. Cross-scction flattened with sharp
anterior and posterior cdges. Dont cles on anterior blade directed
posteriorly: at approximately sixty degrecs to blade; thosc on
posterior at approximatcly c¢ight degrces.  Tleven or twelve
denticles on antcrior; ten or morc on postcrior blade. Apical
denticle situated at apex of arch, and dirccted postecriorly at
about sixty dcgrces to antcrior blade. Diamcter ot least twice
thet of denticlos. Cross-scction compressed with sharp anterior
and posterior edges, Fuscd as far as tip of adjacent denticles,

Small, shallow conical basal cavity locatcd directly beneath apical
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denticle, prolonged alonr aboral cdgc of blades as a Very narrow
and shallow groove, Very slight cxpansion on exterior surfacc of

blade at apex of arch.
Discussion
—tSnaesion

Beceuse no complcte qucimcns of this subspecics has bcen
found in this collection, the full number of denticlcs has not been
determined, There is very little variation between representatives
of his collcction, This subspceics nas the most delicate units of the

Stonchousc conodonts.

costeinhorncnsis zonc to Lower Fmsian
Qzarkodina cf. jacgeri Walliscr 196l
(Platc II, figure 7)
196L  Ozarkodina Jacgeri n. sp, - Valliscr, p. 57;

Fle 9, fig, 16; P1, 25,
fige 11-18; Abb. 3n,o0.

Number of specimens

18
Deseription

Unit consists of arched denticulatcd bladcs, with apical

denticle over basal cavity at mid-point,
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Blades of equal hcight and length arched at mid-lcngth at
about onc hundrecd and thirtyidcgrccs to cach other, Cross-section
corpressed but with an cxpansion which begins at basc of denticles
and tapers off about two-thirds thc wey doun the blade. Blades
taper very slightly cdistally. WHine cqual, discrete but closcly
appresscd denticles on enterior blade. Angle to bar decreascs
apically from sixty-fivc to fifty degrees. Cross-scction compressed,
Denticles on posterior blade smallcr in diamctcr, discretc with
morce rounded cross-scctions. Smaller, poorly developed denticles
alternatc with the larger ones., Oricnted at about nincty degrecs
to blade. 4Apical denticlc et rid-lcngth, st lcast thrce times as
wide as denticles. Cross-section compressed with sharp anterior and
posterior cdges. Oricnted ot about forty degrees to antcrior bar.
Last denticle on antcrior bar confincs the diamcter of the apical
denticlc; no restriction on posttfior sidc. Dasal cavity shallow,
conical, cxtends aborally along blades ns a narrow shallow FToove,

Very slight cxpension on lotcral surfaccs,
Discussion

The speeimen figurces (Pletc II, figurc 7) agrcces in many
respects with that shown by Walliscr (Platc 25, fig. 17). There arc,
howcver, somc diffcrcﬁces. No discrepancy is to bc found by
referring to Walliser's description, bub comperison of figurcs‘shows

the diffcrences.

Therc is & faint lmpitudinal ridge in Walliscr's holotypc;

in the Stonchousc specimen it is morce strongly defincd., The denticles
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on the anterior bladc of Walliser's esrc not at o constant anglec to
the blade varying from fifty to ninety dcrrecs. In the Stonehouse
Ozarkodina thc cquivalont denticles arc at a constant anglc to the
blade, In Walliscr's, the denticlcs on the postorior blade are

cqual, but in the Stonchcusc specimen the size varics.

Although thesc arc the main differcnccs encountered, the

Stonchouse specimens soem conspecific with Walliser's.

Only cightcen specimens werce found and they do not occur
at stratigrephically sipnificant positions within the Stonchousc
Formstion. Within this collcction, thc specimens of this spcecies

arc noticcably thicker and coarscr than thosc of Ozerkodina typica

denckmanni Zicgler,
Range

latialatus to costeinhorncnsis zoncs

Spathognathodus stcinhornensis

costeinhornensis Walliser 156l

(Plate I, figurc 1-3)

156l Spethognathodus steinhorncnsis costcinhornensis n. SSPe.
- Walliscr, p. 85; Pl., 9, fig, 15;
Pl, 20, ‘ig. 7-10, 19-25; 4ibb, 9,

Numbcr of specimens

339
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Description

Unit consists of denticulatcd bladc with sub central cusp

and basal cavity,

High blacd« with narrow cross-scetion which flcres slightly
near aboral cﬁéc; this flarc lossens away from basal cavity. Very
slight swelling about onc-half way down blade. Hcight lesscns near
anterior end. In oral vicw, shows slight curving only ot anterior
end, Six or scven discrctc, subequel denticles on both blade
portiors; cross-scctions very compresscd pgiving sherp antcerior and
postcrior cdges. Distal tapering rapid. Penticles oricnted
perpendicular to blades, clogcly pressed together, some fused ncar
basc. Subcentral to central cusp slightly larger and coerser than
other denticlcs. Cross-scetion compresscd with shorp antorior and
postcrior edscs. Parallcl to othor denticles. Aborally, a groove

extends along bladc, shallowins and narrowing at anterior and

posterior ends. Bencath cusp it widens slightly and dcopens to form

cavity which docs not cxtend berend the lonsitudinal swelling.
Idges of basal cavily cxpansion lobc-lilic with uncqual portions.
Largest cxpansion of lobes posterior. Outline ncerly rcctangulﬁr;
anterior margin ncarly nincty degrecs to blade, while enple of
posterior mergin variablc. Smaller lobe on sicde of concavity of

anterior portion of blade.

Discusesion

In many of thc prescnt specimeng, the basal cavity is morc

or lcss hcart-shaped, but thirty-twoe per cent of the spceimens show
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a rectanpuler outline, Denticle <evclopment is rather aniform in
moct spceimens. There is some variation in the hcight of the blades,
Put the majority arc hirh, There is a2lse a largc range in the
denticle devclopmnent; some arc discrete and tapcer rapidly, and in
othcr speeimong thoy arc lon: an? fused alon much of their leneth,
In o fow spceimens the anterior portion of the blade tapers to

about onc-third the contral hoight.  Rarc incividuale show the

cusp much the same in sizc as the other denticles and therefore difficult

to distinpuich, The number of denticles verics from four to ten
per bar portion, but the grest majority have six denticles (thirty-
six per:cent have six denticles; twenty per cent have scven, with
the five anda eight denticled specimens at fiftcen per cent cach);

The longitudinal swelling is not always present,

Three hundrcd and thirty-nine spceimens of this important
speeice have been found in the Stonchouse, They conform closcly
to Walliscr's deseription of the subspecics (196l, p. §5) which is
not very sharply defincd. In the original dcseription this sub-

specicrs can only be diffcrentiated irom S athognathodus steinhornensis
IS y P £

remscheidensics Zicgler iT a larpc number of specimens arc available,

Howecver, in remscheidensis the denticles arc not cqually “evcloped
) . )

nor the basal covity as rectangulir as in costeinhornensis,

The blade heipht is ereater and morc constant in the

Stonchousc specimens an” Walliscr's figurcs of cocteinhornonsis

(Flate 9, figure 15; Plotc 20 figurc 7-16, 19-25) than in
3 ] 2

renscheidensis (Plate 20, figurc 26~20; Plate 21, Iigurc 1-2).
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The placing of the Stonchousc Spathognathodus into the

costcinhernensis subspecice is worranted cven thourh thec 2discrim-

ination ie difficult. It is felt that three hundred snd thirty-nine

specimens are cnough matcrial to justify the icdentificetion..

Rangc

1957

1960

1960

1562

1962

1962

196l

costeinhornensis zonc

Trichonodella incorstans Walliscr 1957

Trichonodella

(Platc I, figurc 7-9)

inconstans

Trichonedclla

inconetans

Trichonodclla

inconstans

Trichonodella

inconstans

Trichenodclla

inconctans

Trichonodella

inconstans

Trichonodclle

inconstans

Numbcr of specimens

309

Ne SPe

Walliscr

Walliscr

Wolliser

Wnlliscr

Wallis«er

Welliscr

Walliscr, p. 503
Pl, 3, fig. 10-17.

Welliscr, p. 35;
Pl, 7, fig, 11-12.

Zicgler, p. 197;
Fl. W, rig, 14, 17.

Ethington and Furnish,
p. 1267; FL, 173,
figs 7.

Reichstein, p. 538,

Walliscr, p. 263;
fig. 1, no. 2,

Wellisir, p. 90;
Fl, 8, rig. U
i"la- 30, {fip, 10-12,
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Description

Biletcrally symmoetrical unit consiste of two arched

denticulated lateral bars and 2 strong, centrally positioned cusp,

1

Lateral bars of modorate height and compressed cross-scction,
civerge from cacl: other by approximztely cighty-five degrces.
Divergence then tapurs off apicaily to give a'U—shapcd aspect in
postarior viww. Slightly curved postceriorly cway from the vertical
planc. osteriorly inclined denticles nuirrous, discrete, with
slightly compresscd oval cross-scctions, Distal tapcring slight;
basal widening apparont. Seperated from cach other by a distancce
of about onc-half their diameter, which is relatively constant.

Cusp, locatcd at point of junction of lateral bars, approximatcly twice
the diamcter of denticles., Cross-scetion compressed near hase, but
becomes squarce cistally. iostorior curvaturc cvident, Distal
tapering not apparent. Cusp extcnds postcriorly to bars and farhs

a piller-like proccss, Basal cavity triangular in outline, come
presscd conical in shape, cxtends into cusp and is prolonged along

bars ag narréw, shallow prooves. No cxpression of basal cavity on
antcrior facej on postirior face, lip of basal cavity cxtends up

and along the trend of the cusp,

This specics offers a very wide rangc of varistions., All
arc found ~t every horizon, and, thrrefore, no local stratipraphic

significance can be derived,
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The bers arc gonerally compresscd, but in some cases, they
are thicker and tend to be roctangular in cross-section. The anglc

o

o the bars .t rclativelr constant at cighty-five Jdcorces in the
Stonchousc samples; however, a wide range is pcermiseible accerding
te the oripinal description of the specice (Wnlliscr, 1957, p. 50).

The denticlis are compresscd in cross-coction, hut in varying

amounts, Usually “irtal tropering is slicht, but it can be very

obvious in somc uniis (Plrtc T, firure ), CGenerally, the specimeans
of this spcelcy from the Storchousc collecction arc more U-shapcd

than Walliscr's samplcs.,-

The original description of this spceeics (Wallisecr, op. cit.)

allows a very wide range of charactcristics., This scems to be
realistic from the point of vicw of intra-spceific diversity. All
the variants grode into cach other and with no straticraphically
dclincated scquence.  However, from the practical point of view,
ond as it ic clecar that with conodonts "form-spocics" nro uscd, it
may be morc usciul to split thie specices, ot this timc. Mest of the
Stonchousc spceimins possess ond sct of dictingeishing featurcs ond
coule be seprrated from the oppositec cxtreme of this speeics,
Generally, bars, cven when they thicken to attain s rcetangulor
cress-scction, maintain their heicht ond do not become rod-like,
The denticles arc aluayvs discercte and the hasol cevity is cxtended
25 o groove unler the blades. The angle between the bars is alwevs
approximately cirhty-five degrccs.  This constitutos one ond-mcmber
of thc wide range of varintions cncompasscd within thic gpcelce,

Beenuse thesc propertics arc constant throushout the Stonchousc




Formotion, it secms thet they form a distinet group within

Trichonodclla inconstans Welliser.

Possibly an orbitrary division could be made on the angle

of divergence of the bars. Alrcady this difforence can be secn

between Trichenodella cxeaveta (Branson and lichl), and Trichonodclla

inconstans Walliscr; the angle of the former being the larger,
e bells -

Rangc
sagitta zonc to Lowcr Devonian
Fish fragments
Acantheides dublinensis (Stauffeor) Wells, 1944
(Platc IV, figurc 1)
1938 lcanthodcs ? ‘ublinensis n. sp. - Stauffer, p. LL2;
‘ Pl. 53, fig. 21-2l,
31"3)-1,-

19hh  Acanthoides Aublinensic (Stauffer) - Wells, p. 29;
Pl, 2, fig. 02;
text fig, Sh.

Discussion

This specics has an ornamented coronal surfacc. The main
point cf varistion betwoern previcusly desceribed spceinens of this
gpecics is in the amount of convexity of the coronal surfacao,
Generally, in thir collection, this surface is quitc flat, but in a

few instances, a slicht convexity can be dctocted. This is not .
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sufficient cnourh to warrant putting thosc fcw specimens in the

speeics fcanthoidcs hardyi Wells 1944,

Chcirncanthoides venustus Wells 19kh

(Pletc IV, fipurc 2-6)

194 Cheiracanthoides venustus n. SP. = Wells, p, 25;
Pl, 2, fip, 26-32;

Discussion
b leAel L]

i very wide range of variations in ornamcntation is found
in thesc fish "scales"; it can be very stirong ridges or high rclicef
or only faint indcntetions on the anterior coronal cdge. The out-

linc of the coronal surface itsclf varice from rhombic (Platc IV,

figurc 20 through triangular (Plctc IV, lipurc 3-5) to very sharply

tipped (Plate IV, igurc ).  The triangular shapc is the most
comuon in this collcetion, This spieics occurs throughout the

Stonchousc Tormation,

Cheiracanthoides n, sp.

(Flate v, figurc 1; Plote VI, fipure 1)
Dingnosis

"Scale" with large spatulotc postorior extension to coronal

surfacc,




Deseription

Smooth, convex, rhombic basal surfacc. HNeck slightly
consiricted, Coronal surface strongly ornamcnted with five ridges
converging from the anterior cdge to a postcrior point corrcsponding
to the outer corner of the basc. Postcrior cxpandcd as a flange
from the two lateral corners. Flenge more fincly ornamcnted than

anterior porticn of surfacc, with fiftecn subparallcl ribs.

Discussion

This form is rarc in the Stonchousc Formations The figurcd
spceimen is ¢ very larpge oncs the few others in the collection more
closcly approximatc the other dermal denticles in size. Neither arc

these other specimens as well ornamented.

Wells (194h) did not Acseribe any such forms. It is felt

that this spceimen probably belongs in the genus Cheiracanthoidces

Wells 194k, but must be a ncw "specics" at the samc level as the

Wclls! "spccics",

Onychedus Newberry 1657
(Plate IV, {igurc 7, §, 10)

Humber of specinwns




Dcscription

"Scale" fragment with flot basc and tubercular ornaruntation,
Somc units have their upper surface studded with dome-like ridged
tuberclces, which radiatc toward the margins of.thc fragments. Another
wnit is ornzmented with branch-likec ricrcs oricnted in onc general
dircction, Two of the units have light amber bascs (Plate IV,

figure 7, 10); thc other is black (Platce IV,’figurc €)e 211 have

smooth shiny svrfaccs. They range in sizc from 0.9 to 1.4 T,

'

Discussion

The six units of this typc werce found ot three localities
spanning most of the stratieraphic intcrval of the Stonchousc Formation:
at thirty-onc fcot from the bottom (G.C.C. loc. 3909k), onc hundred
and twenty-six fact on? approximetely seventy-five fect from the top
(G.84Ce loce 70352, and 70363). Thic genus, which is rarc in this '

collcction, is not important zonally,

Two of the fipured units (Pl-te IV, figurc 7, 10) scem to
be complcte while the third (Flate IV, figurc €) appears to be
fragmentary. This third specimen is dircetly comparablc to the
larger ones figured by Wells (1L9Lh, Flatce 3, figurc 35, 36), from
the liddle Devonian Delawarc Formation in Ohio. The othr two arc

gimilar cnough to be conspecific with the third,

Wells assienced his fragments to the spccics Onychodus
sigmoidos -Hiwoerry, However, it is fclt that the Stonchouse
ot Stbhdntiaudedy J s

specimens are neither complote nor numd rous cnough to warrant
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spcecifis designation,

Pctrodus ? YcCoy
(Plate ITI, figurc 9-11)
1933 Petrodus ? - Gunncll, p, 296; Fl. 232, fig. 28,

Number of specimens

Dcscrigtion

Domcd and radiatc "scale" with edges flat and conically
hollowed basc., Five to scven straight rays cxtend away from ccntral
pcak which has a small, hollow depression ot the summit. In some
cascs, they bifurcate ncar the outer margin. Thesc rays arc high
and arc only joincd at the bottom by a thin web-like extension of

the basc.
Discussion

A similar "scale! was figured by Gunnell (1933) from the
Pennsylvenian Cherryvalc Shale of the Kansas City CGroup in lissouri.
In his spccimen, two of the ravs do not rcach the center but diverge
from thc other ravs., This is the only figurc of a unit rcscmbling
the Stoncheusce specimens in any way. There is littlce doubt that
thev arc of the same origin. Only the wide stratigraphic scparation

conls causc somc question,

These formes arc very rarc in the Stonchonsc Formation,.
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They have been found in only twe samolcs, both within thirty-one

fect of the basc of the formotion,

Fish "tooth"
(Platc IV, figurc 9)
Dcecription

Largc conical "tooth" fregment 1,8 mm high, and 1.1 mm
wide ot basc., Dull whitc surface with some rod to pink colouration
which nay  be duc to post-rdepositional altcration. Slight ridecs
widely spaced along unit., Basc widens. Unit brokcn off both at

top and botton,
Diccussion

Five units which could be placed in this category were found,
but they do not resemblc cach other very closely. The fipured
speeinien is by far the largcet, The othirs arc arproximately once
half that sizc. Two units arc brown, two arc whitc, ond the other

is greyish,
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ACDLNDIX
Llionesh

Locality index

&Aae

(Munbors designating localitice arc from the Geolorical Survey of
Canada scrics)

Unless othcrwisc specified, samples were collected.from the shore
scetion of the Stonchouse formction, necar Arisaig.

36982 39 fect from top of shorc scction.
Copcland, 1959,

36986 58 fect from top of shorc scction.
Copcland, 1959,

38987 62 fect 6 inches from top of shorc secction,
Copcland, 1959,

36989 80 fect from top of shorc section.
Copeland, 1959.

38992 97 fect ¢ inches from top of shore scction,
Copeland, 1959,

36996 130 fect 6 inches from top of shorc scction.
Copcland, 1959.

30999 151 feut 7 inches from top of shorc scetion.
Copcland, 1959,

3900L 210 fect 10 inches from top of shorc soction.
Copcland, 1959,

39009 25l fect § inches from top of shorc section.
Copcland, 1959,

39010 263 fect 8 inches from top of shorc section.
Copcland, 1959,

39012 27 fect 2 inchus from top of shorc section,
Copcland, 1959,

30013  28L feet 2 inchcs from top of shore scetion.
Copcland, 1959,

3701k 29k fect 10 inches from top of shore scction,
Copcland, 1959,

39015 305 fcet § inches from top of shore section.
Copcland, 1959,




35016

30019

30020

30021

39022

32025

39026

20027

30028

30052

30055

39056

311 fect 5 inches from top of shore scction,
Copcland, 1959,

337 fect 2 inchcs from tor of shore scction.
Concland, 1959,

345 feet 8 inches from top of shore scction,
Copclend, 1959,

352 foet 11 inches from top of shore section.
Copcland, 1959,

363 fect 11 inches from top of shorc section.
Copeland, 1959.

1408 feet L inches from top of shore section.
Copcland, 1959.

L,22 fcet 10 inch. s from top of shorec scction.
Copcland, 1959.

139 fect & inches from top of shore scction,
Copeland, 1959,

LS8 feet b inches from top of shorc sectlon,
Copcland, 1959,

5hs foct 6 inches from top of shorc scetion,
Copcland, 1957,

920 fect 1 inch from top of shore scction,
Copcland, 1959,

998 feet 10 inches from top of shore scetion.
Copcland, 1959,

1016 fouot from top of shorc scction,
Cop¢land, 1959,

1035 foot ¢ inches from top of shore scction,
Copcland, 1959,

1103 fect ¢ inchos from top of shorc scction.
Copclend, 1999,

500 fect upstream from mouth of Horth Yranch of
lieAdam Brook, wherc it joins Mchicam Brook - on North
Branch ‘«cfidam Brook,

Copcland, 1959,




39071

30074

30076

39005

39086

39087

39086

39069

39091

39093

3909

39098

39100

70339

70

Stonchouse blocks from ditch near Upper Stonchouse=
Knoydart contact on main highway.
Copclend, 1957,

96 foct above mouth of Horth “ranch, lcAdai Brook,
Copcland, 195¢,

Traversc up Brook no, 1, Iiorth of old Government

wharf, north of Mciras Brook. G5l feet from mouth of creek
(top).

Copcland, 1959,

From most westerly outlier of Silurian strata on thc
end of Cape George; Antigonish County,
Copcland, 1959,

Samc locality but slightly west of G.9,C. loc. 39085,
Copcland, 1959,

Heldan Brook., Just below contact with Knoydart
Formation,
Copcland, 1959,

Mchdam Brook at falls ncar faults north of the Main
Road.
Copcland, 1959,

Blocks from ditch, north side of McAdam Brook, along
hi [hw&y . .
Copeland, 1959,

From limy bed € fect above fed Stratum of loydart
Formation, on shore,
Copelend, 1959,

Limestonc lens about 5 inches thiclk; 25 fect above
Red Stratum of Iloydart Formation,
Copeland, 1979,

Limcstone lens 3 inches thick; 31 fect above fed
Stratum of Moydart Formation,
Copeland, 1959,

Limectone lens in shaly horizon slightly above
M.I1.T. locality 18,
Copcland, 1959,

Samc as G,5,C, locality 30040,
Cop«land, 1959,

15 feet from ton of shore scctions
Lepault, 196l.




PLATE I

(A1) figures x45)

Spathognathodus stcinheorncnsis
costelnhornensis Walliser

Fipures 1la, b Go¢.Ce loc. 703003 la, loteral vicw; 1h,
choral vicw, : :
Fipures 22, b ¢.S,C. Lloc, 70372; 2a, latcral view; 2b,

oral vicw.

Tisures 3a, b G.2.C, loc, 703603 3a, latcral vicw; 3b,
cboral viow,.

Ligonodina elegans Walliscr

Figure | C.5.C. loc, 320133 Lateral vicw.

Firure 5 e5.Cy Loc, 390055 lotersl viww; long
lateral process with nince denticles,

Pipure 6 MS.%. loc. 703%0; loteral view; repaired

fracturce from basc of cusp to basal cavity,

Trichonodella inconstans Walliscr

Pisurc 7 . Gef 4l
Fisurc 8 Colal

Figurc 9 Coliee

loc., 703003 postcrior vicw.
loc, 389923 postcrior view.

loc, 39022; posterior vicw.
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Figurc
Fisure

Figure

Figurc

Ficure

Figure

Figurc

Firurc

.
FMzure

Mroure

AR Y
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FLALT IT

(A1 figures x45)

Lonchodina detorta Walliscr

G.%.Ce loc, 703605 latceral viaw.

G¢.5,C. loc, 70360; Leteral vicw,

Ce9.C. loc. 39019; loteral view; repaired
fracturc from basc of cusp to sccond denticle

of anterior bar,

Goi.Cy loc, 703523 loterel vieu,

Lonchoina ercilingi ‘alliser

-

Co7a0s loca 703523 posterior viewy regaired
fracturt at base of cusp and first denticlc on
loteral bar,

5.0, loc. 703803 posterior vicw; repairced
Tracturc at besc of cusp; basal filling,

G.0.Ce loc, 703605 nostorior vicws basal filline.
3 2 Lo

Ozarkodina cf, jecreri Walliscr

G."oCo doc, 320933 loteral view,.

Ozarlkodina typica denckmenni Zicgler
LU

(e, Ca docy 30705 latoral. vicw,

G.5.C. loc, 70360; leterol view,




PLATE II




PLATTE TIX
(A1L Ticures xL5)

leoprioniodus n. sp. a

Figurc 1 Go5eC0 loc, 703603 loteral vicw.
Firure 2 G.8.C, loc, 390123 loteral vicu.

TMigure 3 t.5.C. loc, 3970213 l-teral view,

Heoprioniodus ne sp. b

Figurc L D.9e0. loc, 70360; lateral vicw.

\n

Figurc 1700 loc, 309065 latcral vicw,

Lonchodina sp. indet.

———— = ot 0

Figurc 6 GoteCa Lo, 70360; posterisr vicw. -
Figure 7 GoZeCe loc, 300873 wosterior vicw,
Firurc & Go"wC. loc, 703603 posterior vicwe

Petrodus ?

Picure 9 Col’eCo Loc, 39075 top view.
Fieure 10 GeaCo Loc, 320933 top vicw,

Figurc 11 GowoCo lec, 370935 top vicw,
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Ait;
PLavE TV

(n11 figuras x1i5)

Acanthoides dublinencsis VWells

Figure L G.eCy doc, 3°01L; top vicw.
Cheiracanthoides venustus Volls
Firurc 2 G, Ce Joce 37013 top vicw.
Ficurc 3 G.0.Cy Joc. 3001l top view.
Fiszurc L GoZaCo loc. 370125 top vicw.
Fifure 5 G. a0, loc, 390LL; top vicw,
Fi ure 6 GeZaC. loc. 300125 top vicw,
Onyrehodug
Tirurc 7 Cuale0. Loe, 703523 top view,
Firure & G0l Loc, 370863 top vicu.
Fipwre 10 G .0. Tees 703525 top vicow,

Figh "tooth"

Ficure 9 ColeCe Loc, 703013 loterel vicu,




PLATE IV




Firure 1

Cheiracanthoides n. sp.

X

G.l,00 loc. 309995 top view.
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PLYT VI

(=i5)

Chciracantheoides n, sp.

Fipure 1 Cal WCy 1oc, 3899%; bottom view of samc unit
ng in TMlate V,




PLATE VI




