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To the Honourable the Secretary of the Province of Ontario.

Sir,—1 have the honour to submit to you, for the information of His Excellency the

Lieutenant-Governor in Council and the Legislature, the following Report upon the Palaeon-

tology of the Province of Ontario, embracing descriptions and figures of the organic remains

of the Devonian formation of Western Canada.

In addition to the collections which, by the liberality of tfoe Legislature, I was enabled

to make from the Devonian rocks, T also examined and formed collections from various por-

tions of the Silurian series. The description of these, however, I must in the meanwhile

hold over, partly because of their being still incomplete, and partly on account of my own want

of leisure.

In addition to the collection which I have placed in the Museum of the University, I

have also placed examples of the more typical Devonian fossils in the Museum of the College

of Technology.

I have the honour to be, Sir,

Your most obedient servant,

H. Alletne Nicholson.

University College, Toronto,

October, 1873.





PEBFACE.

The following Report contains descriptions, for the most part accompanied by figures,

of the fossils which I collected during the year 1873, in the Devonian rocks of Western

Canada, by the help of a grant set apart for this purpose by the Government of Ontario. In

some few cases, for the sake of completeness, I have also included descriptions of remains

which I have collected upon other occasions from the same deposits, but which did not come

under my notice during the investigation of which this is a special record.

The collections herein described were mainly made from the inferior portion of the

Devonian series (Oriskany Sandstone and Corniferous Limestone) ; but the Hamilton group

was likewise, though less carefully, examined.

The time and means at my disposal being both limited, I thought it advisable rather to

make a careful and prolonged examination of the fauna of a limited district, than to make less

exhaustive collections from a wider area and from scattered localities. In accordance with

this view, I repeatedly and very carefully examined the various fossiliferous localities in the

Devonian rocks of the Townships of Wainfleet, Humberstone, and Bertie, in the County of

Welland, on the north shore of Lake Erie. I also visited, more hurriedly, the same deposits

further to the west, as they occur in the Townships of Oneida and Walpole, in the County of

Haldimand.

In investigating the remains of the Corniferous and Hamilton formations, it is hardly

necessary for me to remark that I have been very greatly indebted to the various memoirs and

works upon this subject by Mr. Billings and Prof. James Hall. The wood engravings, with

two exceptions, and all the figures in the lithographic plates which accompany this work, are

original.

University College, Toronto,

October, 1873.





INTRODUCTION.

According to the views of the American geologists, the Devonian formation in the State

of New York admits of subdivision into the following minor groups, in ascending order :

—

I. Oriskany Sandstone.—This group consists essentially of coarse siliceous sand-

•tones and sands, sometimes more or less calcareous, sometimes argillaceous, and often con-

taining nodules, layers and seams of chert. In its greatest development in the State of New

York, the Oriskany Sandstone has a thickness of no more than thirty feet ; and it is highly

fossiliferous. According to Sir William Logan {Geology of Canada, p. 360,) the Oriskany

Sandstone enters Canada at Waterloo, on the Niagara River, and can be traced westward as

far as the Township of Windham. It does not differ much from the Oriskany Sandstone of

the State of New York in its lithological characters, except that it is usually more highly cal

careous, and in places is a genuine though impure limestone. Its usual thickness is only about

six feet, though sometimes attaining to as much as twenty-five feet ; and it is often altogether

wanting, when the Corniferous Limestone reposes directly upon the underlying Lower Helder-

berg formation.

The exact age of the Oriskany Sandstone cannot be said to be altogether free from doubt.

No mechanical break separates the Oriskany and Lower Helderberg deposits, and the differ-

ence which is observable in the faunae of the two groups is not greater than might be well

accounted for by the lithological change from the highly calcareous accumulations of the latter

to the arenaceous sediments of the former period. On the other hand, the Oriskany Sand-

I stone in the State of New York is succeeded above by an almost non-fossiliferous deposit, the

so-called " Cauda-Galli Grit," which graduates insensibly into, and forms the geological base

of, the fossiliferous "Schoharie Grit." Upon the whole, so far as the State of New York is

concerned, there can be little hesitation in accepting the
-

views of ProfessorJames Hall,who would

regard the Oriskany Sandstone rather as the summit bed of the Silurian series than as the base-

ment bed of the Devonian. Upon this subject, the above-named distinguished geologist thus

expresses himself:—" Whatever may be the ultimate decision relative to the line of separation

between the Silurian and Devonian systems, the base of the Schoharie Grit offers a much more

decided limitation below, than does the Oriskany Sandstone. The new fauna bears less rela-

tion to the preceding, and many of the new types are of a strikingly distinct character. In

the Oriskany Sandstone, we have a considerable number of species which first appear in the

Lower Helderberg Group ; and the connection between these formations is much more intimate

than between the Oriskany Sandstone and the Schoharie Grit."— (Pal'cemtology of New York,

Vol. IK p. 3.)

With regard to the so-called " Oriskany Sandstone " of Canada, the case is somewhat

different. The abundant fauna which it contains is but slightly related to that of the subja-



cent Silurians ; but has, on the contrary, the very closest affinity with that of the Corniferous

limestone above. Indeed, this is really understating the case ; since the fauna of the Oriskany

Sandstone of Canada is, with very few exceptions, identical with that of the Corniferous lime-

stone. All the typical and characteristic forms of life in the former pass up into the latter,

and it is thus impossible to draw any palaeontological line of separation between them. Nor,

again, can it be said that there is any very close relationship between the fauna of the Oriskany

Sandstone ofNew York and that of the formation so-called in Canada. It is true, Mr. Billings

enumerates {Geology of Canada, p. 360) amongst the organic remains of the latter, such cha-

racteristic fossils of the former as Bensselaeria- ovalis, R. ovoides, Spirifera arenosa, Spin/era

arreda, and Orthis musculosa. As a more than sufficient set-off, however, against the resem-

blance thus established, is the fact that the Oriskany Sandstone of Canafta is crowded with

the remains of corals, such as F. Gothlandica, F. hemispherica, F. turbinata, F. polymorpha,

&c, which are characteristic of the Corniferous limestone, whilst the Oriskany Sandstone of

the State of New York appears to exhibit a total and singular absence of corals. The former

deposit also contains numerous Trilobites and Brachiopods (such as Proetus crassimarginatus,

Dalmania selenurus, Strophomena inequistriata, S. perplana, S. ampla, S. demissa, Chonetes

hemispherica, Chonetes mucronata, Athyris spiriferoides, Centronella glans-fagea, Pentamcrus

aratus, &c., which are not known to occur in the Oriskany Sandstone of the State of New

York, but which are characteristic forms in the Corniferous limestone.

' From a consideration of the above-mentioned facts, it seems evident^that, whatever may

be the true position of the Oriskany Sandstone of the State of New York, the formation which

is so named in Canada clearly appertains to the Devonian system, of which it forms the natural

base. The question, indeed, arises whether the deposit which has been identified in Canada

with the Oriskany Sandstone may not rather be in reality the representative of the Schoharie

Grit ? On this question my own researches have been too slight to justify me in hazarding

any positive opinion. In the descriptions which follow, however, I shall make no distinction

between the Oriskany Sandstone of Canada and the Corniferous limestone, but shall regard the

two deposits as palaeontologically indivisible. No inconvenience can arise from the adoption

of this course here, as I have myself detected no fossils in the so-called Oriskany Sandstone

which I have not also recognised in the overlying Corniferous limestone, and I have, there-

fore, to describe no forms of life as peculiar to the former deposit. I would only add, to pre-

vent misconception, that I fully recognise the distinctness of the Oriskany Sandstone of New

York as an independent formation, and that, so far as my own studies have led me, I decid-

edly lean to the view advocated by Hall, namely, that the Oriskany Sandstone should be pro.

perly regarded as belonging to the Silurian system and not to the Devonian.

II. Cauda-Galli Grit.—The Oriskany Sandstone, in the State of New York, is over-

laid by a series of beds of arenaceous shale, argillaceous sandstone, or slaty grit, with a maxi-

mum thickness of sixty to seventy feet, and almost devoid of organic remains. These are

known as the " Oauda-Galli Grit," from the presence in them of a peculiar spiral fossil sup-

posed to be the remains of a sea-weed, and they have yielded as yet no other fossils except

the problematical bodies just alluded to, and a single specimen of a species of Platyceras. As
before remarked, Prof. Hall is disposed to regard the Cauda-Galli Grit as the true base of

the Devonian series of North America. No representative of the Cauda-Galli Grit has as

yet been made out in the Devonian formation of Western Canada.



III. Schoharie Grit.—The Cauda-Galli Grit graduates insensibly upwards into a fine-

grained calcareous sandstone, lithologically not unlike the Oriskany sandstone, and known as

the " Schoharie Grit." This sandstone is only about four feet in thickness, and is richly fos-

siliferous. The organic remains are decidedly Devonian in their character, and some of the

more typical species pass on into the overlying Corniferous limestone without change. As ex-

amples of such may be mentioned b'trophornena demissa, S. Chemungeasis, and S. perplana.

No representative of the Schoharie Grit has been detected ia Canada unless, as previously

suggested, the so-called Oriskany Sandstone of Western Ontario is truly the equivalent, in part

if not altogether, of this formation.

IV. Upper Helderberg or Corniferous Limestone.—The essentially arenaceous

deposits of the Cauda-Galli Grit and Schoharie Grit are surmounted by the group of calca-

reous sediments, which may be called " Upper Helderberg," from their development in the

mountains of this name, or "Cornifeious," from their usually having disseminated through them

considerable quantities of siliceous matter in the shape of hornstone or chert (Latin cornu,

horn). In the State of New York these calcareous sediments are divided into two closely re-

lated groups, of which the lower has a thickness of about twenty feet, and is termed the

" Onondaga Limestone ;" whilst the upper is about fifty feet thick, and constitutes the " Cor-

niferous Limestone " proper.

Even in the State of New York the distinction between the Onondaga and Corniferous

Limestones is one of little moment
; and in Canada no such separation can be made.

In Western Ontario the limestones which represent the Onondaga and Corniferous limestones

of New York, constitute a single formation indivisible upon either palteontological orlithologi-

cal grounds, and to this the name of " Corniferous Limestone" has been generally applied by
the Canadian geologists. The formation appears in Canada to have a thickness of about one

hundred and sixty feet, and it is estimated by Sir William Logan to cover an area of probably

not less than six or seven thousand square miles. It is, however, for the most part deeply

covered by drift, and is, therefore, but rarely exposed. Throughout almost its whole extent,

it is richly fossiliferous, its organic remains consisting mainly and characteristically of

corals, there being, however, also numerous Brachiopods, Gasteropods, Polyzoa, Sponges'

Trilobites, and Crinoids.

V. Marcellus Shale.—This group consists of a series of black fissile shales, some-

times with subordinate layers of impure limestone, the whole having a thickness of from fifty

to one hundred feet, No representative of this group, as distinct from the overlying shales of

the damilton group, has as yet been satisfactorily determined in Canada.

VI-

—

Hamilton Group.—This group consists of a series of argillaceous, shaly, or

flaggy beds, with thin courses of limestone, which varies in thickness, in the State of New
York, from two hundred to as much as twelve hundred feet. In Canada, the Hamilton
Group is well represented by argillaceous and calcareous shales with intercalated beds of lime-

stone, the whole having an estimated thickness of about three hundred feet Though occupy-

ing a considerable area in Western Ontario, the Hamilton beds are seldom well exposed, and
they are best exhibited in the Townships of Bosanquet and Plympton. They are charged with

organic remains, consisting, for the most part, of corals, Brachiopods, and Polyzoa.

VII. Tcilly Limestone.—In the eastern portion of the State of New York the strata

of the Hamilton Group are surmounted by a dark-blue limestone, about twenty feet in thick-
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ness, which is known as the " Tully Limestone." This limestone thins out, in proceeding

westward, before Lake Erie is reached, and it is not represented in Canada.

VIII. Genesee Slates.—Overlying the Tully Limestone, or in its absence the Hamil-

ton Group, is a series of black, bituminous, sparsely fossiliferous shales, to which the New
York geologists have applied the name of " Genesee Shales " or " Genesee Slates." Professor

Hall unites these with the Portage Group, and their occurrence has not been satisfactorily

recognized in Canada, unless they should be represented by the fissile shales of Kettle Point,

Lake Huron, as has been generally supposed. In this case, the Genesee Shales of Canada

are very important and interesting, from the presence in them of well-preserved remains of

plants.

IX. Portage Group.— This group is composed of a considerable thickness of shales, flags,

and shaly sandstones. Few fossils are present, and the group is not known to be represented

in Western Ontario.

X. Chemung Group.—If the Catskill sandstones and shales be regarded as belonging

to the Carboniferous, the summit of the Devonian System in Eastern America is constituted

by the so-called " Chemung Group." This consists of a great series of sandstones and shales*

containing a considerable number of fossils ; but no equivalent of the group has been recog-

nized in Canada West.

The following table exhibits, in a summary form, and in ascending order, the various

members of. the Devonian Formation of the State of New York, with their equivalents in

Ontario.

Devonian Strata of the State ofNew York. Equivalents in Ontario.

I. Oriskany Sandstone Sandstones of North Cayuga and Oneida ?

II. Cauda-Galli Grit No equivalent.

III. Schoharie Grit Sandstones of North Cayuga and Oneida?

[Or no equivalent ?

Onondaga Limestone [

IV. Corniferous Limestone / Corniferous Limestone.

( - Upper Helderberg Limestones)

V. Marcellus Shale \

VI. Hamilton Shales > Hamilton Group

VII. Tully Limestone

VIII. Genesee Shales Fissile Shales of KettlePoint, LakeHuron,

[with remains of plants.

IX. Portage Group No equivalents.

X. Chemung Group '. No equivalents.
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CHAPTER I.

Protozoa of the Oorniferous Limestone and Hamilton Formation.

The remains of Protozoa in the (Jorniferous Limestone, though not of a very varied nature

are far from uncommon, and constitute quite a marked feature in the Lower Devonian fauna.

With the exception of a species of Astrazospongia and one or two undetermined forms, they

belong entirely to the enigmatical genus Stromatopora or to a genus so closely allied to this as to

render any separation at present unadvisable. They may, with the greatest probability, be

regarded as belonging to the Spongida ; though the more typical forms of Stromatopora have

not as yet been shown to possess some of the more important characters of Sponge-structure.

In all, I have detected one species of Astr&ospongia and five species of Stromcitopora in the

Corniferous Limestone of Western Ontario, all of the latter, with the exception of S. concent-

rica (Gold.), being apparently new.

1. Astr^eospongia, Sp.

A single specimen has come under my notice of spicules which clearly belong to a species

of Rcemer's genus Astrceospongia. The spicules are hex-radiate, two of the radii being longer

than the others, and each star having a diameter of about one line measuring across from the

extremities of opposite rays. Along with the starlike rays are others of a simply aciculate

form. Nothing but detached spicules have been obtained, and I have no knowledge of the

general form of the Sponge.

Spicules similar to those of the present species occur not uncommonly in the Hamilton
Shales of Canandaigua, in the State of New York, and both have a general resemblance to

those figured by Meek and Worthen, (Geology of Illinois, Vol. Ill, PI. 10, Fig. 6,) under the

name of A. Hamilton&nsis. They are, however, more slender and delicate in their proportions.

It is quite probable that our form is distinct ; but, having merely such fragmentary remains
of it, I have not thought it advisable to describe it under a separate specific title. A similar,

if not identical, form has also been described by Rcemer from the Upper Silurian of Tennessee,

(Sil. Fauna, West Term., p. 14.)

Locality and Formation.—From the base of the Oorniferous Limestone (Oriskany Sand-
stone ?) near Port Colborne.

Genus Stromatopora (De Blainville).

The genus Stromatopora includes a number of fossils of doubtful affinities, which have the

common character of forming amorphous masses or extended sheets and crusts composed of

delicate calcareous laminae, arranged in successive strata one above the other, and separated

from one another by minute vertical props or pillars, which some believe to be tubular. Very
often, the successive laminae are disposed round an imaginary centre or centres in a concentric

manner, giving rise to spherical, hemispherical, or irregular forms. In other cases, the mass
is extended so as to form an expanded cup or irregular sheet, composed, like the preceding, of

succesively superimposed laminae.

The main element, therefore, in the structure of Stromatopora, and the only one as to

which all observers appear agreed, is a system of parallel calcareous laminae generally of great
tenuity, not in actual coutact, but separated from one another by narrow interspaces. The
successive laminae are kept apart by a system of calcareous rods or pillars, which are directed
at right augles to the laminae, aud divide the intervals between the latter into minute quad-
rangular compartments.

So far, the structure of Stromatopora would be compatible with a reference of the genus
either to the Foraminifera or to the Spongida ; but there are unfortunately many differences
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of opinion as to the further details of the structure of Stromatopora, and these have led to

equally wide differences of opinion as to the affinities and systematic place of the genus.

According to McCoy (Pal. Foss., p. 12,) the vesicular tissue of Stromatopora is composed
of " minute curved calcareous plates," which he compares with the coenenchyma of Palceo-

pora and Fistulipora. He also states that the upper .surface is occasionally marked " with
extremely obscure, distant, quincuncially arranged, small pits," which he appears to think may
represent the corallites in the above-mentioned and other allied genera.

Prof. Hall agrees with McCoy in referring Stromatopora to the Codmterata, and in

placing it in the neighbourhood of Tubipora (Pal. N. Y., Vol. II. p. 135.) He considers that

the fossils of this genus are composed of " minute cylindrical tubes with considerable space

between ; and that the laminated structure arises from thin layers of calcareous matter de-

posited and filling the spaces between, and enclosing the tubes."

If the Stromatopora potymorpha of Goldfuss ( Petrcf. PI. lxiv, figs. 8a, 8/) be a genuine

Stromatopora, then this eminent palaeontologist long since recognised the fact that Stromatopora

is a genus of Sponges. There is, however, some doubt on this point ; since neither his

description, though unusually precise, nor his figures demonstrate the existence in this species

of the minute structure peculiar to Stromatopora. Nor is this point cleared up satisfactorily

by the description given by McCoy of this same species (Pal. Foss. p. 65) ; whilst D'Orbigny
makes Stromatopara polymorpha, Goldfuss, the type of his genus Sparsispongia. There is.

however, much resemblance between S. polymorpha and some of the species of Stromatopora
from the Devonian Rocks of Ontario, especially S. granulata, Nich.

My own investigations of a very extensive series of examples from the Lower and Upper
Silurian formations, and from the Devonian Rocks, have led me to the opinion that the genus
Stromatopora is clearly referrible to the Spongida, and that it should be placed amongst the

Calcispongiw, a group represented by many and varied forms both in past time and at the

present day. The reasons for this belief may be summed up as follows :

—

a. The fundamental structure of Stromatopora is by no means inconsistent with the belief

that it belongs to the Calcispongice. It does not consist of reticulated calcareous spicula. as

in the more typical members of the group
; but neither does it consist of a vesicular tissue

composed of "minute curved calcareous plates " (McCoy), which could be in any way com-
pared with the vesicular coenenchyma of many tabulate corals. On the contrary, it consists of

successive calcareous layers, which may be regarded as composed of an amalgamated system
of horizontal spicules, separated by intervals, and kept apart by a vertical system of delicate

calcareous props or rods, giving rise to a system of more or less quadrangular cells. The hori-

zontal laminae are upon the whole continuous, but they sometimes sub-divide and inosculate
; and

the vertical pillars are decidedly irregular, being sometimes inclined at various angles, and not
being placed at uniform distances in all parts of even the same specimen. Some of the ver-

tical rods pass continuously through several laminae and the interspaces between them ; but
the greater number are confined entirely to the interval between two successive laminae, and
are not continuous, nor correspond with those in the interval immediately above or below.
There is no ground, so far as I am aware, for the supposition that these vertical pillars are

perforated, or are of the nature of tubes inhabited by the separate zooids of a colony • indeed
in the forms which occur in the Corniferous limestone there is the strongest positive proof
that this is not the case, and that they are of the nature of solid rods or dissepiments. There
is nothing in the fundamental tissue or groundwork of Stromatopora, as above described,

which would necessarily preclude us from referring the genus to the Spongida ; nor can any
stress be laid upon McCoy's argument that these organisms cannot be sponges on account
of their possessing a rigid and inflexible skeleton, since similar reasoning would compel us to

remove from the Spongida a vast number of forms the zoological position of which is beyond
doubt. At the same time, if Stromatopora consisted wholly of the laminated and reticulated
tissue just described, and possessed none of those openings which are so characteristic of the
sponges,, then, indeed, the genus might be more properly referred to the Forarninifera, in

many respects the close allies of the sponges, but destitute of the canal-system which is pre-
sent in the latter.

b. Such openings, however, can be shown to exist in certain forms of Stromatopora, and
there is strong reason for believing that they will ultimately be found to be present in all.

xhus in Stromatopora striatella (D'Orb.), and S. concentrica (Gold.), both typical examples
or the genus, Professor McCoy long ago described the existence of vermicular tubes opening
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on the surface by small apertures, and passing more or less vertically through the component
layers of the mass (Pal. Foss, p. 14 and p. 65). There is some ambiguity in the language
used by this eminent palaeontologist in describing these tubes and their openings in S. con-

centrica ; and the evidence is not at present sufficient to warrant any positive statement of
opinion as to whether they may correspond with the "pores" or the " oscula " of an ordi-

nary sponge. It is probable, however, that they should be regarded as representing the
" pores," and that the " oscula " will yet be discovered by a more extended and careful ex-

amination. Again, in S. ostiolata, (Nich.), a species from the Guelph formation of Canada, the

upper surface of the mass carries small but regularly arranged openings, which can hardly be
regarded as being other than "oscula " (Annals of Natural History, Aug., 1873, p. 90, PI. 4.

fig. 1). In S. tuberculata (Nich. ), again, I have now discovered a system of comparatively
large, though remote, openings which communicate with canals traversing the organism, and
which appear to fulfil beyond all question the function of exhalant apertures. Undoubted
oscula also occur in S. granulata. Lastly, in the S. perforata (Nich.), now described for the first

time, the entire mass is perforated by numerous and close-set canals, of considerable size, open-

ing at the surface in rounded apertures and generally at the summit of chimney-like or coni-

cal eminences. These openings must represent "oscula." It is true that in few instances

with which I am acquainted has any species of Stromatopora been shown with certainty to

possess two sets of apertures, small and large, one set being inhalant and the other exhalant.

It must be remembered, however, that the difficulties of observation in this case are very great

:

and the " pores " might have escaped notice either from their minute size, or from the condi-

tion of mineralisation in which these fossils occur, all the cavities of the mass being filled up
with foreign matter, and the reticulated tissue itself being often silicified. Or, it is possible

that in some of these ancient forms the two sets of apertures were of equal size, and are thus
incapable of being distinguished in a fossil condition. Still there are some cases in which
fossils in other respects referable to Stromatopora have been shown to possess both inhalant

and exhalant apertures. The cases in question are S. granulata (Nich.), in a single speci-

men only ; S. tubulata (Nich.), a still undescribed species from the Niagara limestone of
Indiana, and S. Hindei (Nich.). from the Niagara limestone of Canada. Of this last named
species, I append an engraviug in which these two sets of apertures are well exhibited.

c. The shape of the various species of
Stromatopora is such as would accord

perfectly well with the beliefthat that

they are Sponges. Some are in the

form of rounded or irregularly hemi-

spherical or conical masses. Others
are somwhat cup-shaped ; and others,

again, have the form of irregular and
extended crusts, apparently attached at

one point to some solid body, from
which they spread laterally in every

direction.

Upon the whole I think the evi-

dence is" very decidedly in favour of
the view that the genus Stromatopora
is referable to the Calcispong'm. In
accordance with this view, I shall retain

in this genus the forms here described

as S. tuberculata and S. perforata ; since

these, at any rate, appear to be un-

questionably sponges, and they would,
upon any other view of the affinities of

Stromatopora, require a new genus to

be formed for their reception.

The genus Stromatopora appears to

have commenced its existence in the
Lower Silurian and to have died out in the Carboniferous period. In the Devonian period
the genus would seem to have attained its maximum ; and I have to record no less than five

v^

Fig. 1.

—

Stromatopora Hindei (Nich.
of a fragment, of the natural size ; h,

enlarged ; c, upper surface of a fragment, enlarged

—

Niagara limestone.

a, upper surf*ce

vertical section,
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species from the Coiniferous Limestone of Ontario. One of these, viz., S. concentrica (Gold.),

is a well known European species ;
but, owing to its mode of occurrence and state of preserva-

tion, I regard its identification as, to say the least of it, doubtful. The other four species are

new.

2. Stromatopora tuberculata (Nicholson).

(Plate I., figs. 2 and 3.)

Stromatopora tuberculata.—Nicholson. Annals and Magazine of Natural History, August,

1873. Plate IV., figs. 2 and 3.

Fossil forming crusts or irregular expansions of varying thickness, and often covering;

large surfaces, composed of numerous concentric calcareous laminae, .separated by delicate

calcareous rods, pillars, or dissepiments, which are disposed at right angles to the laminae and

mark off minute cellular compartments or interspaces. The laminae and intervening spaces

are about five in the space of one line, sometimes four ; and the vertical pillars or dissepi-

ments are comparatively strong and placed at proportionately remote intervals. The
upper surface of the mass is more or less strongly undulated, and is covered with close-

set, conical, clavate or fungiform tubercles, the elevation of which is about from one- fiftieth

to one-twenty-fifth of an inch above the general surface. The tubercles would seem to be

ometimes perforated, but are more commonly imperforate, and they are placed in irregular

sinuous lines, three or four sometimes coalescing longitudinally. They are separated from

one another by about their own width (more or less), about one-twenty -fifth of an inch. When
the fossil is broken, it is seen that similar tuberculated surfaces occur at various depths in

the mass, concentric with one another, and separated by laminated and reticulated tissue.

The under surface iscovered with a thin calcareous basement-layer, which is thrown into

very numerous, concentrically-arranged, undulating wrinkles. This surface is not unlike the

epitheca of a Favosites, but is not so smooth, and does not appear to have been absolutely

unbroken.

Both upon the upper surface and the lower are placed at irregular intervals rounded

apertures from half to two-thirds of a line in diameter. They appear to be wanting in some

specimens, which, however, are fragmentary ; whilst they can be readily detected in others.

They are the openings of canals which penetrate the mass in a more or less vertical direction,

and they can hardly correspond with anything except the oscula of sponges. The distance of

these apertures apart varies from two lines to half an inch.

As regards one of the most important points iD the structure of S. tuberculata, namely

the large canals and exhalant orifices, I have now obtained fine specimens which set the

question at rest. In my original description {Log. tit. p. 93), I stated the case as follows :

" Many examples exhibit rounded openings or tubes, from half a line to a line in diameter,

descending at right angles to the mass, and placed at varying intervals. These openings

are not elevated above the general surface. They are not constant in their occurrence, though

very generally present; and I have not been able to satisfy myself that they are not truly ex-

traneous to the fossil. They may, perhaps, be annelidous in their nature ; or they may be

due to the fact that the organism has enveloped a colony of Syringopora, which has subse-

quently been dissolved away." The specimens now in my possession, however, prove conclu-

sively that these canals and apertures are truly parts of the fossil, and they appear to be

strictly comparable to the oscula of sponges. They are mostly to be detected upon the upper

surface, but in one large specimen which seems to have grown from a broad base of attach-

ment, and then to have spread out laterally in an irregularly cup-shaped form, they are plen-

tifully developed on the lower surface. There is thus every reason for concluding that S.

tuberculata is truly a calcareous sponge ; and the chief question remaining is, whether it can

with propriety be retained in the genus Stromatopora. My own opinion is against forming a

new genus for its reception, since it has the essential structure of Stromatopora, and the diffi-

culty which I experienced at first in detecting the oscula in examining even a large series of

specimens, has convinced me that the occurrence of similar openings may well have been over-

looked even in the type-species of this genus.

Stomatopora tuberculata is readily distinguished by its very coarse reticulation, the tuber-

culated nature of the upper surface, the concentrically-wrinkled under-side, and the presence

of remote and irregularly placed oscula, which are not situated upon eminences. Whether the
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small surface tubercles are perforated or not.

remains an open question, but I should be
disposed to think that some of them, at any
rate, were so, thus corresponding with "pores."
The crusts or expansions of this species often
cover large surfaces ; but it is certain that in

many cases a great portion of the under sur-

face must have been free and unattached to

any foreign body. The general thickness of
the crusts varies from three to four lines to

two inches or more ; but the latter specimens
are to be regarded as being composed of a

succession of crusts superimposed,<the younger
upon the older, as is shown by the occurrence
of tuberculated surfaces at various levels

throughout the mass.

Locality and formation.—Common, in a

silicified condition, in the Corniferous lime-

stone of Ridgeway and Port Colborne.

Fig. 2.

—

a. Part of the under surface of a large

specimen of Stromatopora tuberculata, showing the
wrinkled basement layer, and the openings of the
oscula, natural size ; b. a portion of the upper sur-

face, natural size ; c. a vertical section of a frag-

ment of the same magnified to show the internal

structure.

3. Stromatopora perforata (Nicholson).

Stromatopora perforata (Nicholson.) Annals and Magazine of Natural History. Jan..

1874.

Fossil composed of crusts of varying thickness, made up of thin concentrically arranged

calcareous laminae,, the interspaces between which are rendered vesicular by vertically dis-

posed calcareous rods^or dissepiments. From four to five laminae with their intervening in-

terspaces, in a line. Upper surface undulating, and covered with very numerous rounded
apertures, which vary in width from two-thirds of a line to one line, and are placed at dis-

tances apart of a line, more or less These apertures are usually placed on the summit or at

one side of conical eminences, or they are elevated above the general surface, the lip of the

opening on one side being generally higher than on the other. These apertures are the ori-

fices of more or less vertical or somewhat oblique canals which penetrate the reticulated

structure of the mass, and are lined by a delicate calcareous membrane marked with faint

encircling striae. Each canal descends at first and for a certain distance (about three lines) in a
straight line, and then is curved so as to become nearly parallel to the lower surface of the mass,
at the same time contracting in its diameter. Between the oscula, as just described, the sur-

face is covered with a fine miliary granulation, composed of minute pustules, placed close

together, and arranged in irregular vermicular and sinuous lines.

Stromatopora perforata is, perhaps, the most remarkable species of the genus which
has been as yet discovered ; and it can not be doubted that it is a genuine member of the

Calcispongice, though in some • respects an abnormal one. In its internal structure it agrees
altogether with S. tuberculata, S. granulata, and S. mammillata ; and with the two former of
these it agrees further in the possession of a series of apertures which cannot be anything but
"oscula." No "pores," however, have been detected, unless some of the surface-tubercles

should in reality be perforated, which is likely enough.

S. perforata is readily distinguished from S tuberculata by the much greater number and
closer arrangement of the oscula, by the elevation of these apertures above the general surface,

and by the finer granulation of the upper surface. The number and closeness of the oscula
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Fig. 3.

—

a. A fragment of Stromatopora perforata, showing the

osculiferous upper surface, natural size ; b. fragment of the same,
magnified to show the internal structure ; c. vertical section,

showing the form and course of the canals.

also separate this form from

S. granulata, in which the

oscula are remote, and can often

not be detected at all, though

in other respects the surface-

characters of the two species

are identical. The under sur-

face of S. perforata is still un-

known ; but the fossil forms

often

sur-

faces ; the thicker expansions

being composed of a succession

of crusts superimposed one up-

on the other.

Locality and Formation.—
Rare in the Corniferous lime-

stone of Port Colborne.

4. Stromatopora granulata (Nicholson).

Plate I., Figs. 3 and 3 a.

Stromatopora granulata (Nicholson). Annals and Magazine of Natural History, August,

1873, Plate IV., Figs. 3 and 3 a.

Fossil forming thin crusts, or horizon tally-spreading expansions (usually about a quarter

of an inch in thickness, but ranging from one line up to half an inch), often occupying ex-

tensive surfaces. Crust composed of concentric calcareous laminae, from six to ten in the space

of one line, separated by interspaces which are minutely broken up into cells by numerous

delicate vertical rods. Upper surface regularly undulating, often raised into chimney-like or

conical elevations, which are for the most part destitute of any appearance of being perforated,

but which are sometimes pierced by distinct rounded apertures or " oscula." The entire sur-

face is covered with a fine miliary granulation, constituted by minute conical pustules, placed

close together, often confluent and arranged in sinuous lines, and apparently imperforate. One
example, however, shows that this granulated layer is not the true surface, but that it was

covered in the perfect organism by an exceedingly delicate calcareous membrane, perforated

with minute apertures or " pores." Exfoliated and broken specimens show that similar gra-

nulated surfaces occur at small intervals all through the mass. The under surface (in some

cases at any rate, is supported upon a concentrically-wrinkled calcareous basis, precisely

similar to the epitheca of a Favosites or a Fistulipora.

The specimens upon which I founded my original description {hoc. cit. p. 94) did not

exhibit some of the most important of the points comprised in the foregoing specific diagnosis.

In none of the examples which at first came under my notice, was I able to detect either

oscula or pores. In a fragment, however, of this species, which I discovered in the Hamilton

formation of Widder. I have now succeeded in detecting both these structures; and I have

obtained additional examples from the Corniferous formation, showing the under surface and

also the mode of growth,

S. granulata is, so far as at present known, one of the few species of Stromatopora in

which two sets of apertures exist, one large and exhalant, the other small and inhalant. In

the specimen from the Hamilton shales in which these apertures can be detected, the oscula

have the form of comparatively large openings, of a circular or oval shape, placed at the sum-

mit of distinct rounded or conical elevations. The pores, on the other hand, are only observ-

able in a portion of the specimen, and are seen to have the form of minute close-set perfora-

tions in a delicate calcareous membrane or layer. Beneath this layer, and over all parts of

the fossil where it has been denuded, is seen the ordinary granulated surface from which the

name of the species was originally derived. There is thus a strong probability established

that all the specimens from the Corniferous limestone, which exhibit simply this granulated

surface are imperfect, and that there has been removed from them an exterior and very deli-
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cate layer in which the pores were perforated. The granulated layer which appears to form

the surface in so many specimens, would thus appear to have been covered by a kind of " der-

mal " membrane, and to have permitted a free circulation of water over its surface, the gra-

nules beiug more or less confluent, and giving rise to a complicated system of sinuous or ver-

micular horizontal channels.

In a great many specimens the surface layers exfoliate round numerous points, giving

the upper surface of the fossil quite a characteristic appearance, which is wanting in S. tuber-

culata. Generally speaking, S. granulata may be distinguished from & tuberculata, to which

it is nearly allied, by the more delicate character of its reticulated tissue, and by the fact that

the minute crowded tubercles which cover the surface are so closely placed as to be nearly in

contact. As a rule the species occurs in the form of very extensive undulating crusts, one

specimen observed by me covering a slab about three feet in length, by two feet in width,

with an average thickness of half an inch. I possess, however, one exaniple, in which the

organism is attached by a broad base to a large Helwphyllvm, from which it spreads out

laterally in all directions as a horizontal expansion, the under surface being covered with a

wrinkled " epitheca," and having obviously been free.

Locality and formation.— Not uncommon in a silicified condition in the Corniferons lime-

stone of Ridgeway, Port Colborne, and Savage's Quarry, Wainfleet, also rare in the Hamilton

formation of Bosanquet, at Bartlett's Mills, near Arkona. •

5. Stromatopora mammillata (Nicholson).

(Plate I., Fig. 4.)

Stromatopora mammillata (Nicholson), Annals and Magazine of Natural History, Aug.,

1873. Plate IV., Fig. 4.

Fossil forming thin crusts, about two or three lines in thickness, often covering extensive

surfaces. Crust composed of successive concentric calcareous lamina?, separated by interspaces,

and broken up by vertical dissepiments. Surface undulating and exhibiting a series of large

conical elevations about one-fifth of an inch in height and the same in diameter at the base,

placed at distances apart varying from one fifth of an inch to half an inch. Most of these

conical elevations show no signs of being perforated ; but some appear to have apertures at

their summits. The surfaces between these elevations, as well as the elevations themselves,

are roughened with numerous small granules, tubercles and irregular, sinuous ridges.

Nothing could be more distinct than the aspect of this very remarkable species, the large

conical elevations which cover its surface giving it exactly the appearance of an undulating

plain covered with small volcanoes. Superficially examined, it presents a striking resemblance

to many recent sponges ; but it cannot be asserted positively that the conical elevations just

alluded to are really of the nature of oscula. Some of them certainly look as if they were per-

forated ; but most show no signs of any aperture. This, however, is very probably due to

the manner in which the fossil has been preserved ; and the analogy of S. granulata would lead

one to conclude that the conical elevations of S. mammillata are truly oscula. The internal

structure of all the examples which T possess of this species is much more imperfectly pre-

served than is the case with the other species here described ; and I have simply been able

to satisfy myself that it is essentially the same as is characteristic of Stromatopora in general. I

have seen crusts of this species covering an area of several square feet : but it is by no means
common in its occurrence.

Locality and Formation.—Rare, in a silicified condition, in the Corniferous limestone of
Port Colborne.

6. Stromatopora concentrica (Goldfuss).

In addition to the previously described species, there occur in the Corniferous limestone

of Western Ontario specimens which are hardly or not at all distinguishable from Stromato-

pora concentrica (Goldfuss). As, however, all of these specimens are fragmentary, and none of
them exhibit their surface, it can not be positively asserted that they belong to this familiar

Devonian species.

Locality and Formation.—Corniferous Limestone, Port Colborne.

2
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CHAPTER II.

Corals of the Corniferous and Hamilton Formations.

Of all the organic remains of the Devonian Rocks of Canada, and especially of the
Corniferous Limestone, none are more conspicuous than the Corals, whether we take into

consideration the vast number of individuals or the great variety of type which they exhibit.

Many parts of the Corniferous Limestone are almost wholly made up of corals ; and as these

are usually silicified, they weather out of the limestone in a most beautiful manner, and can
be obtained in a state of exquisite preservation. The soft shales of the Hamilton group, also,

are often charged with the remains of corals, which, from the decomposition of the surr und-
Ing matrix, can be obtained perfectly clear of adhering sediment. Mr. Billings in his admir-
able memoir upon the fossil corals of the Devonian Rocks of Canada West {Canadian Journal,

New Series, Vol. V., p. 251), estimates the number of corals in the Corniferous and Hamilton
formations as probably about eighty, and of these he describes no less than fifty-four. Some
of the most striking of these forms, such as the species of Phillipsastrcea, have not come under

my notice in any portion of the Corniferous Limestone or Hamilton Group studied by me;
but I shall here describe over seventy species which have come under my personal observation.

Of these, thirty-one belong to the Tabulata, five are referable to the Tubulosa, and thirty -five

belong to the great group of the Rugosa. The genera represented are twenty-one in number,
viz. : Favosites, Alveolites, Michelinia, Syringopora, Fistulipora, Chcetetes, Callopora, Striatopora,

Trachypora, Aulopora, Zaphrenti's, Microcyclus, Blothrqphyllum, Clisiophyllum, Heliophyllum,

Diphyphyllum, Eridophyllum, Amplexus, Cystiphyllum, Haimeophyllum and Petraia. Of the

species about twelve can certainly be identified with known European species, viz. : Favosites

Gothlandica, F. hemisplwrica, F. Forbesi, F. polymorpha, F. dubia, F. cervicornis, F. reticulata,

Aulopora tubceformis, Diphyphyllum gracile, Heliophyllum Halli, Cystiphyllum vesiculosum and
Michelinia convexa. Besides these well known forms, there are others which are very closely

allied to European species, and some which may perhaps turn out, upon fuller investigation,

to b*e nothing more than varieties.

Genus Blothrophyllum (Billings).

Gen. Char.—" Corallum simple, turbinate or cylindrical. Internal structure consisting

of a central area occupied by flat transverse diaphragms, an intermediate area with strong

radiating septa, and an outer area in which there is a set of imperfect diaphragms projecting

upwards, and bearing on their upper surfaces rudimentary radiating septa. A thin complete

epitheca, and a septal fossette " (Billings).

The central space of the theca in corals of this genus is occupied, as in Amplexus, by flat or

slightly flexuous tabula?, upon which the septa do not encroach. Outside this central area isanar-

row zone in which the tabulae are bent downwards towards the base of the corallum, and are

at the same time sometimes split and bifurcated, whilst the continuity of the spaces between

them is interfered with by a series of strong septa. Outside this again is an outer zone,

formed by a series of tabulae, which are directed upwards and outwards in an arching manner,

and which carry on their upper surfaces a series of imperfect septa, their lower surface being

simply costate or ridged. Lastly, the arched tabulae of this external zone are covered by a
thin but strong epitheca with which the outer surface of the coral is invested. The genus dif-

fers from Zaphr'entis in not having tbe septa prolonged inwards to, or near to, the centre, and.

in having the central tabulate area surrounded by a partially vesicular zone and an exterior

zone composed of arched tabulae and imperfect septa. From Amplexus it is distinguished by
the possession of the external area last mentioned, and by the septa being more largely de-

veloped ; whilst it is distinguished from Clisiophyllum by the first of the above mentioned

peculiarities, and also by the fact that the tabulae of the central area are flat or slightly flexu-

ous, and are not elevated into a conical protuberance.

The genus Blothrophyllum was originally defined by Mr. Billings {Can. Jour., New
Series, vol. iv, p. 129) and the single species B. decortication was described. In addition to

this previously recorded and very characteristic species, I have now to describe another allied

form, B. approximatum, also from the Corniferous Limestone of Western Ontario.



19

7. Blothrophyllum decorticatum (Billings).

(Plate IV., Fig. 3.)

Blothrophyllum decorticatum (Billings) : Canadian Journal, New Series, Vol. IV., p. 130,

Fig. 25.

" Adult specimens, two feet in length, and three inches in diameter ; dimensions of the

immature individuals, variable ; usually slender and irregularly curved ; outer area consisting

of rather strong; rudimentary transverse diaphragms, curving upwards and outwards, distant

from two to eight lines, bearing upon their upper surfaces imperfect radiating septa, which do

not extend from one diaphragm to another. These septa are half a line distant at the mar-

gin of a specimen three inches in diameter. When the epitheca is preserved, the surface of

this species is marked by numerous deep annulations and sharp encircling folds, their edges

being always on the upper side. The transverse diaphragms in the central area are nearly flat,

but have a strong septal fossette upon one side " (Billings).

In the examples which I am disposed to refer to this species, the arched tabulae of the

outer area are not less than two lines apart, often from a quarter to half an inch, and the

tabulo3 of the central area are also distant. The central tabulae are often quite flexuous, but

are never elevated into a boss ; most usually they are nearly flat. The septa which spring

from the upper surface of the arched tabula? of the outer area onlv reach the tabula? immedi-

ately above in the inner portion of the area in question ; but in the outer portion of the same
area fall far short of the tabula? above, owing to the fact that the tabulae are strongly arched,

and have their concavities directed towards the base of the coral. The concave under sur-

faces of the tabulae of the external area present, however, well-marked ridges corresponding

with the septa on the upper surface. The septa on the upper surfaces of the tabula? vary

from half a line to a line in distance from one another, but there are very generally intercal-

ated between the larger septa smaller ones, one between each pair, which have simply the form

of slightly elevated ridges. The epitheca is not only marked with encircling annulations and

folds of growth, but also with distinct longitudinal grooves, five in the space of two lines.

The epitheca, however, is rarely preserved, and specimens occur most commonly in one or

other of two conditions. Either the epitheca has been removed, exposing to view the

arched tabula? of the outer area with the imperfect septa on their upper surfaces ; or the entire

outer area has been removed along with the epitheca, leaving the central and intermediate

areas in the form of a core to the outside of which are attached the bases of the arched

tabula? of the outer area. This gives rise to an appearance which is exceedingly characteristic

of the present species, and by which it can almost be infallibly recognized even in very imper-

fect examples.

Locality and Formation.—Common in the Corniferous Limestone of Port Colborne,

Ridgeway, Ragersville, and at many other points where the formation is exposed.

8. Blothrophyllum approximatum (Nicholson).

(Plate IV., Fig. 2.)

Blothrophyllum approximatum (Nicholson), "Canadian Naturalist," Vol. VII., No. 3. 1873.

Corallum of unknown length, cylindrical. The outer area consisting of strong arched

diaphragms, curving upwards and outwards, distant from one another from half a line to

two lines, bearing upon their upper surface imperfect septa which extend from one tabula to

another when the tabula? are remote by the former distance only, but which do not do so

otherwise. Septa alternately large and small, distant about a third of aline. Tabulae of the

central area closely approximated, from three to four in the space of two lines, flat or slightly

flexuous, the septa only slightly encroaching upon them. Epitheca with numerous constric-

tions of growth and encircling annulations, and obscure longitudinal stria?. Dimensions
unknown, but certainly attaining a diameter of three inches.

In most of its essential characters this species agrees with Blothrophyllum decorticatum,

(Billings,) of which perhaps it is merely a variety. It is, however, distinguished by its gene-

rally much greater size and by the apparently constant peculiarity that the tabula? of the

outer area are very closely set, much more closely than in B. decorticatum. Thus typical
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specimens of the latter exhibit only from three to five of the curved tabulae of the outer area

in the space of an inch ; whereas examples of B. approximatum present no less than from

ten to fourteen tabulae in the same space. Whether this character is one of specific value or

not, may be questioned ; but I think it advisable to refer provisionally the specimens which

exhibit it, to a new species.

Locality and Formation.—Corniferous Limestone of Port Oblborne.

Genus Clisiophyllum (Dana).

The genus Clisiophyllum is in an unsatisfactory condition, different palaeontologists hav-

ing included under this head Cyathophylloid corals which exhibit considerable differences in

structure. This will be evident, if we compare together the definitions of the genus given by

three distinguished authorities. Milne Edwards and Jules Haime define the genus as follows :

" Corallum simple, turbinate. Septa well developed, and rising towards the centre of the

calice so as to form a spurious columella, but not twisted."

Prof. McCoy defines Clisiophyllum as follows :
" Corallum simple, branched or aggregate,

with vertical radiating lamellae ; a thin epitheca or outer wall ; internal structure— (vertical

section), central area composed of small vesicular plates and cells converging or arching

upwards towards the centre, so as to form a conical boss in the cup ; no distinct central axis

;

outer area of small cellular structure, inclining in the opposite direction or upwards and out-

wards, separation between these areas formed by an intermediate area of larger, nearly hori-

zontal, cellular structure
;
(horizontal section) a large central area of small irregular cellular

texture, from which the primary lamellae radiate to the outer walls, intermediate zone with

few vesicular plates between the lamellae ; outer zone having the primary and secondary

lamellae connected by very numerous vesicular plates."

According to Mr Billings, lastly, the corals of the genus Clisiophyllum " have the same

general external form as those of the genus Zaphrentis, and their internal structure is also the

same, except that the transverse diaphragms are elevated in the centre so as to form a small

conical protuberance in the bottom of the cup, and, further, they are enveloped in an outer

area composed of vesicular tissue. The septal fossette is small, and in worn specimens its

place is often indicated by the prominence of one of the septa on the outside, which, being

stronger than the others, forms a longitudinal angular ridge. The cells of the tissue which

fills the outer area, slope upwards and outwards."

It will thus be seen that high authorities differ widely as to the structure of the corals

which compose the genus Clisiophyllum. The most prominent distinguishing character of

th#genus is admitted to be the presence of a conical boss or projection at the bottom of the

calice ; but there are grave discrepancies of statement as to the manner in which this projec-

tion is formed. According to Milne Edwards and Haime the boss is formed by the rising of

the septa of the coral towards the centre so as to constitute a spurious lamellar columella

—

the tabulae being comparatively poorly developed, and the genus being thus widely removed

from Zaphrentis. According to McCoy, again, there are no central tabulae, in the proper

sense of the term, and the central projection is formed by the elevation and convergence ofthe

cells of a central vesicular area—this also removing the genus widely from Zaphrentis.

Lastly, Mr. Billings considers that the central boss is formed by the elevation of a series of

well-developed tabulae ; and he places the genus in the immediate neighbourhood of Zaphren-

tis, or considers, at any rate, that the two genera are very closely allied.

The above discrepancies are so great that it seems probable that several forms, in reality

belonging to different genera have been relerred to Clisiophyllum. Without, however, pre-

tending to decide this point, I shall simply describe here the previously recorded Clisiophyllum

Oneidaense ( Hillings), from the Corniferous Limestone of Ontario, together with a related but

undescribed form, merely remarking that neither appears referable to the genus Clisiophyllum

as defined by McCoy.

9. Clisiophyllum Oneidaense (Billings).

(Plate IV. Figs. 4, 5).

Clisiophyllum Oneidaense (Billing's), Canadian Journal, New Series, Vol. iv, p. 128.

Corallum simple, turbinate, cylindrical or cylindro-conic, often curved. Central area

occupied by strong transverse diaphragms or tabulae, which are more or less strongly elevated
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so as to form a central boss or projection. Radiating septa numerous (from eighty to on

hundred), varying much in the extent to which they encroach upon the central tabulate area-

External area thin, vesicular, its cells formed on the one hand by the septa, and on the other

by a series of curved plates, which extend in an arching manner and in a direction nearly

parallel with the axis of the foral, obliquely from the central area to the epitheca. When the

epitheca is removed, the apertures of the cells of this external area appear on the surface in

the form of rectangular openings directed very obliquely inwards. In specimens in which

the epitheca is preserved, the surface exhibits encircling ridges and annulations of growth,

varying much in their comparative remoteness, sometimes rounded, sometimes sharp-edged.

There are also numerous costae, varying from four to six in a space of two lines in specimens

of different sizes. A well-marked septal fossette can usually be detected.

As already remarked, the internal structure of this species does not conform with the

definition of Clisiophyllvm given either by Edwards and Haime or McCoy ; and it seems

doubtful if it can be retained in this genus. In most respects the species comes nearest to

the characters of Am/plexus, but it is distinguished by the presence of a cone and the posses-

sion of an external vesicular area. The cone or central boss is certainly formed by an eleva-

tion of the tabulae of the central area, and the condition of the septa varies very much in

different examples which appear to be otherwise referable to this species. Sometimes the

septa extend as far as the centre of the coral, being continued across the upper surfaces of

the tabulae in a diminished and rudimentary form. Such examples would, perhaps, come under

the definition of Clisiophyllum given by Milne Edwards and Haime. More commonly, the

septa are comparatively rudimentary, and extend but a short distance from the outer will,

leaving the central tabulae exposed, very much as occurs in Amplexus.
Examples of this species from which the epitheca has been removed, may usually be

determined by the peculiar rectangular and obliquely-descending cells of the outer vesicular

area. It must be admitted, however, that if the internal structure is not shown it is some-

times difficult to distinguish such specimens from examples of Blot Icatum

which have been denuded down to the central core.

Locality and Formation.—Not uncommon in the Corniferous Limestone of Port Colborne,

and very abundant in the same formation at Hagersville.

10. Clisiophyllum pluriradiale (Nicholson).

Corallum simple, turbinate or cylindro-conic, straight or curved, of large size. Central

area tabulate, the tabulae strongly elevated so as to form a median boss or projection. Radiat-*

ing septa exceedingly numerous, alternately large and small, being about one hundred and
twenty in specimens of an inch and a half in diameter, and rising to one hundred and eighty

in a specimen two inches and a quarter across. The septa extend a considerable distance

inwards, and a septal fossette is present. Surface marked with numerous rounded encircling

folds and annulations, and also with strong and unusually well-marked septal ridges, about
four of which occupy a space of two lines. Dimensions unknown, but great, large specimens
having a length of half a foot or more and a diameter of nearly two inches and a half.

This species is clearly separable from C. Oneidaense by its generally greater dimensions,

the much greater number of its septa in examples of similar dimensions, the absence of an
external vesicular area, and the surface characters. Whether it is truly referable to the

genus Clisiophyllum, however, may be regarded as very doubtful—the central elevation, as in

C. Oneidaense, being clearly formed by the tabulae alone.

Locality and Formation.—Not uncommon in the Corniferous Limestone of Ridgeway.

Genus Zaphrentis (Rafinesque).

Corallum simple, turbinate or cylindrical ; calice deep, with a single strongly-developed

septal fossette occupying the place of one of the septa ; no columella ; tabulas well developed,

bearing upon their upper surface a series of septa, which extend from the epitheca, nearly or

quite to the centre of the corallum. The intcrseptal loculi usually uninterrupted except by
the tabulae, but sometimes interfered with by dissepiments at the circumference of the coral,

giving rise to an outer area o"f vesicular tissue.

The genus Zaphrentis of Rafinesque is identical with the genus Caninia of Michelin,

and is one of the most natural groups of the Cyathophylloii corals. The most typical forms
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of the genus are readily recognized by their thin epitheca, the presence of tabulae extending

quite across the theca as unbroken partitions, the extension of the septa to or near to the

centre of the theca, the absence of a columella, and the generally open and uninterrupted

condition of the interseptal loculi, except for their being partitioned off by the. tabulae. In

some of the forms of the genus, however, the continuity of the interseptal loculi is interfered

with, not only by the tabulae, but by vesicular dissepiments which* appear to be independent

of the tabulae; so that there is a central tabulate area, and an external vesicular area. There

is also evidence that the tabulae, though extending quite to the epitheca, are, in their exterior

portion at any rate, of the nature of dissepiments placed nearly at the same level in successive

interseptal loculi. According to Mr. Billings, also, a well developed or rudimentary columella

may be present in Z. prolifica, this structure beiDg otherwise unknown in the genus.

Three species of Zaphrentis, viz. : Z. gigantea (Lesueur), Z. prolifica (Billings), and

Z. spatiosa (Billings), have been already recorded from the Corniferous Limestone of Western

Ontario, all of which have come under my notice, whilst I have to record an apparently un-

described form. I have also a small cylindrical, spinulose form, allied to Z. spinulosa (Edw.
& H.), or to Z. spinulifera (Hall), though apparently distinct, which, in the absence of specimens

showing the internal* structure, I shall leave undescribed.

11. Zaphrentis gigantea (Lesueur).

(Plate III. Figs. 1, la).

Caryophyllia gigantea • (Lesueur).

Zaphrentis gigantea (Edwards & Haime). Pol. Foss. des Terrs. Pal. PI. IV., Fig. 1.

Zaphrentis gigantea (Billings). Canadian Journal, New Series, Vol. IV., p. 121.

Corallum simple, cylindro-conic, varying from a few inches up to two feet or more in

length, and from one and a half to three inches in diameter, usually more or less curved.

Cavity of the theca partitioned off by a well developed series of tabulae, which are more or

less flexuous centrally and are bent downwards as they approach the epitheca. Septa from

seventy to one hundred or more in number, unequally developed, or alternately large and small,

extending upon the upper surface of the tabulae nearly to the centre, where they are usually

more or less flexuous. A single well marked septal fossette upon one side, extending nearly to

the centre. Epitheca with numerous shallow encircling ridges and annulations of growth, which

vary in size but are not sharp-edged ; and also with costae corresponding with the septa within.

According to Mr. Billings, the septa in this species vary in number from seventy to

eighty. In the examples which I have seen, however, the septa are alternately large and

small and, counting in those of both sizes, attain to the number of one hundred or more.

They thus come to resemble large specimens of the form described by Mr. Billings, under

the name of Z. prolifica, from which they may be distinguished by the fact that the latter

species is not said to attain a length of over five inches, or a little more, whilst the radiating

septa reach the number of one huudred and twenty, or one hundred and fifty. Onr specimens,

on the other hand, must have attained a length of from nine to twelve inches or more, and do not

appear to have more than one hundred and ten septa at the utmost, whilst their form is cylin-

drical, or cylindro conical, and not turbinate. I am not satisfied, however, that all the examples

which I have here included under Z. gigantea, are really referrible to this species, nor that the

large and small forms of Z. prolifica (Billings), can be retained under a single specific title.

Zaphrentis gigantea (Lesueur) must not be confounded with the large Carboniferous species

described by Michelin and McCoy, under the name of Caninia (Zaphrentis) gigantea, and by

Edwards and Haime, under the name of Zaphrentis cylindrica.

Locality and Formation.—Corniferous Limestone of llidgeway, Port Colborne, Walpole,

and numerous other localities in Western Ontario.

12. Zaphrentis fenestrata (Nicholson).

(Plate IV. Fig. 1.)

Zaphrentis fenestrata, (Nicholson), Canadian Naturalist, V ol. vii., No. 3, 1873.

Corallum simple, cylindro-conical, curved. Tabulae well developed, remote, bending

downwards as they approach the outer wall. Septa strong, equally developed, extending
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nearly to the centre of the coral, apparently forty-eight in number. Epitheca thin, with a
few shallow undulations of growth, but apparently destitute of costae.

This species is closely allied to the preceding, but appears to be clearly distinct, though
the above description is founded upon but a single specimen. It differs from Zaphreniis

gigantea chitfly in the greater proportionate thickness and much smaller number of the septa,

and the greater remoteness of the tabulae. The former of these characters, as well as the fact

that the septa are equally developed, separates it from Z. prolifica.

The tabulae of the circumference of the coral, where they bend downwards to meet the
epitheca, seem to be clearly of the nature of dissepiments, as they are not placed at exactly

the same level in contiguous interseptal loculi. The specific name is intended to commemo-
rate the peculiar fenestrated appearance exhibited by portions of the coral from which the

epitheca has been removed, when the interseptal loculi are seen to be crossed at intervals offrom
two to three lines, by the obliquely descending tabulae, producing a series of oblong fenestrules.

Length of the only specimen observed, five inches; diameter of summit, one and a half

inches ; calice and fossette, unknown.
Locality and Formation.—Corniferous Limestone, Port Colborne.

13. Zaphrentis prolifica (Billings).

(Plate III., Figs. 2, 2a.)

Zaphrentis prolifica (Billings), Canadian Journal, New Series, Vol. iv., p. 121. figs. 22,

23.
" Corallum simple, turbinate, curved, with a few broad, shallow, encircling folds. Sep-

tal fossette of a pyrifurm shape, gradually enlarging from the margin towards, but not quite

reaching, the centre ; variable in its position in relation to the curvature of the fossil Radiat-

ing septa in the adult specimens between sixty and seventy of the larger size, alternating with
a like number of smaller ones ; the former, in some of the individuals, extending to the centre

on the bottom of the cup, where they are spirally twisted or irregularly contorted ; in other

specimens, not reaching the centre, which is then occupied by a smooth space, or often with
a columella elongated in a direction from the septal fossette towards the opposite side. The
septa are also sharp-edged for almost half the distance from the bottom of the cup to the

margin, then become gradually less projecting, until at the edge of the cup they are reduced
to mere flat rounded ridges. Length, from four to five inches, or a little more ; width of cup,

from two inches to two inches and a-half ; depth of cup, about one inch."
" Very numerous specimens of young individuals of this species, one inch and a half and

upwards in length, and with fifty or more principal radiating septa, occur with those full

grown. These small ones might perhaps be regarded as constituting a distinct species, but
when good specimens can be observed they all exhibit the characters which are persistent in

the large individuals " (Billings).

Whilst having the impression that the small examples just alluded to are specifically dis-

tinct from the larger ones with which they are united by Mr. Billings, I must, freely admit-

that our collections are not sufficiently extensive for me to pronounce a decided opiniou upon
the subject. Large specimens, indeed, haviug the characters ascribed by Mr. Billings to Z.

prolifica, are far from common, and I have not come across more than four or five ; whilst the
smaller examples are exceedingly abundant.

The larger examplesare distinguished from Z. gigant a, by their smaller dimensions, their

turbinate form, the shape of the fossule, and the much greater number of the septa and their

rounded edges where they approach the margin of the cup.

The smaller examples, as a rule, exhibit characters by which they can be readily distin-

guished. They are most commonly about an inch and a half in length, but vary from three
quarters of an inch up to three inches. The calice is very deep, but is extremely oblique, its

greatest height being on the side of the convex curvature of the coral. The septa are alter-

nately large and small, and the primary septa are always more or less bent and contorted as
they approach the centre. The tabulae are bent downwards on approaching the wall. The
epitheca in perfect specimens exhibits a few broad and rounded undulations of growth, with
obscurely marked costae corresponding with the septa within. More commonlv the epitheca
is denuded, being very thin, when the edges of the septa appear conspicuously on the surface of
the coral.
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The occasional presence of a columella is a very anomalous feature in this species, not being

known to occur in other members of the genus. Mr. Billings, from an examination of a

large number of specimens, concludes, however, that the species must be retained in Zaphren-

tis, as he finds a graduated series of forms between those with no columella and those in which
this structure is large and well developed.

Locality and Formation.—Extremely abundant in the Corniferous Limestone of Rama's
Farm, Port Colborne. Also, in the Hamilton Group of Bosanquet, near Widder.

14. Zaphrentis spatiosa (Billings).

" Corallum short, turbinate, moderately curved and very broadly expanding. At the

margin of the cup about ninety radiating septa, alternately a little unequal, and with their

edges broadly rounded, as in Z. prolifica. Length, measured on the side of the greater cur-

vature, about three inches ; width of cup two inches and a half. Septal fossette unknown.
" This species is closely allied to Z. prolifica, and may, perhaps, be united with it when

its characters become more fully known" (Billings).

I have nothing to add to the above brief description, which has evidently been drawn from

imperfect specimens. There are only a few examples in my collection, which I should be

disposed to refer to this species ; but the reference is uncertain, as hardly anything can be

made out of the internal characters of the specimens in question, beyond the fact that they

are almost certainly referable to Zaphrentis, and that the very broadly expanding form sepa-

rates them from any other known Corniferous species.

Locality and Formation.—Corniferous Limestone, Rama's Farm, Port Colborne (Billings).

Ridgeway and Hagersville (Collection of the author).

Genus Heliophyllum (Hall).

The genus Heliophyllum is very closely allied to Gyathophyllum, and the following are the

definitions of it given respectively by Milne Edwards and Haime, and Mr. Billings :

—

1. " Corallum simple. Septal apparatus well developed and producing lateral lamellar

prolongations, which extend from the wall towards the centre of the visceral chamber, so as

to represent ascending arches, and to constitute irregular central tabula, and which are united

towards the circumference by means of vertical dissepiments." (Milne Edwards and Haime.)

2. " Corallum simple or aggregate ; radiating septa well developed, obliquely striated on

their sides by thin elevated ridges, which extend from the outer wall in an upward curved

course towards the centre. These ridges are connected by numerous thin laminae, which

divide the spaces between the septa into small sublenticular cells. The transverse diaphragms

are thin, fiexuous, and confined to the central portion of the coral " (Billings).

The internal characters which distinguish corals of the genus Heliophyllum (Hall) are

thus of a somewhat complicated description. The septa are well developed, and extend nearly

or quite to the centre of the theca, where they are often somewhat twisted ; but there is no

columella. A central tabulate area exists, but of very circumscribed dimensions. Externally

to this tabulate area, the interseptal loculi are divided into cells or small compartments by the

intersection of two sets of dissepiments having different directions. The dissepiments of

the first and most conspicuous set are directed from the internal surface of the wall obliquely,

inwards and upwards towards the centre, in a succession of arches the convexities of which are

turned upwards. These dissepiments doubtless correspond with that circumferential portion

of the tabulae which is bent downwards towards the base of the coral in species of Zaphrentis,

Clisiophyttum, Diphyphyllum, &c. When these dissepiments are more or less imperfect or have

suffered destruction, they leave upon the flat surfaces of the septa a corresponding number of

arched striae or ridges. Similarly, in the calice of the coral these dissepiments appear on the

free edges of the septa as so many short spines. The dissepiments of the second series are

more delicate, more disconnected and much more variable in their direction than those of the

preceding series. Sometimes they are nearly vertical, or in other words, are pretty nearly

concentric with the theca. Sometimes they are not far from the horizontal, and intersect the

dissepiments of the former series at a very acute angle. Most commonly they are dh'ected

inwards and downwards from the theca towards the centre, so as to cut the dissepiments of

the preceding series nearly at right angles. Decorticated examples of Heliophyllum from the

Corniferous Limestone exhibit a most characteristic appearance, due to the intersection of the
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sepia and filled up interseptal loculi with the dissepiments of the first-mentioned series. In this

way is produced a succession of vertical ridges and intervening sulci crossed by numerous

curved or sharply-zig-zagged encircling ridges.

The species of Heliophyllum which have been described by Mr. Billings as occurring in

the Devonian Rocks of Canada are H. Eriense, H. Oayugaense, H. Canadense, H. colligatum,

H exiguum, H. Halli, and H. tenuiseptatum, the first five from the Corniferous formation, and

the last two from the Hamilton Shales. All of these, except H. tenuiseptatum, have come

under my notice as occurring in the Corniferous Limestone of Western Ontario ; and I have

also some new forms to record.

15. Heliophyllum Canadense (Billings).

(Plate V. Fig. 1.)

Heliophyllum Canadense.—Billings, Canadian Journal, new series, Vol. IV. p. 1 25.

Corallum simple, turbinate. Septa between eighty and ninety at a diameter of an inch

and a half, carrying on tbeir flat surfaces strong arched striae at distances of from two-thirds

of a line to one line, and on their free edges blunt spines placed at similar distances. Epitheca

with strong sharp-edged encircling folds and annulations of growth. " In the bot*om of the

cup the septa reach the centre, and are there twisted together so as to form a somewhat solid

elevated pseudo-columella, around which there is a deep space occupied only by the septa."

(Billings).

Dimensions varying from two inches up to half a foot or more in length. One specimen

in a perfect state of preservation measured two inches and a half along its convex curvature,

and one inch and a quarter along its concave curvature, the diameter of the cup being a little

over an inch and a half ; and other specimens are still more broadly expanding. This is,

perhaps, the commonest species of Heliophyllum in the Corniferous Limestone of Western

Canada. It is closely allied to 11. Cayugaense (Hillings) and //. Halli (Edwards and Haime)

;

differing from the former chiefly in not having a smooth space at the bottom of the cup, and

in the fact that the arched septal striae are on the whole a little nearer together ; whilst it is

distinguished from the latter by its generally smaller dimensions, and by having the septal

spines and striae more remote.

According to Mr. Billings, the epitheca is sometimes smooth, and there appears to be a

septal fossette.

Locality and Formation. Corniferous Limestone, Port Colborne; Lot 6, Con. 1, Wain-

fleet; and other localities in Western Ontario.

16. IlELMPliYLLUM COLBORNENSE (Nicholson.

(Plate V. Fig. 4.)

Heliophyllum Colbornense, (Nicholson) " Canadian Naturalist," Vol. VII. No. 3, 1873.

Corallum simple, cylindrical, not expanding towards the calice. Septa sixty at a diameter

of one inch, carrying on their flat surfaces arched striae at distances of from one-third to half

a line. Epitheca with numerous rounded or sharp-edged constrictions and annulations of

growth. A flat space at the bottom of the cup, to the centre of which the septa extend. Cup
deep ; fossette unknown.

This species is nearly related to H. Cayugaense and 77. Canadense (Billings) ;
but it is, I

think, decidedly distinct. It is distinguished from H. Canadense by its cylindrical and not

broadly expanding form, the cup being equal to or less than the diameter of the coral at a

point apparently a little above the base, by the flattening of the bottom of the calice, by the

smaller number of septa, and by the greater closeness of the arched septal striae. From H.
Cayugaense, the present species is distinguished by its much smaller thickness, its cylindrical

but not expanding form, the smaller number of septa, and the closeness of the septal striae.

The length of H. Colbornense must have been over three or four inches, but none of my
specimens are perfect. The dimensions of a broken individual are : length two inches and a

half
;
diameter of broken base one inch ; diameter of cup ten lines ;

depth of cup four lines.

In another, also broken, specimen, the length is two inches and a quarter ; the diameter at the
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fractured base thirteen lines ; the diameter of the cup one inch, and the depth of the cup five

lines. Other examples apparently referable to this species exhibit a diameter of from one inch
and a quarter to one inch and a half.

Locality and Formation.—Corniferous Limestone of Port Colborne.

17. Heliophyllum Cayugaense (Billings).

(Plate V. Fig. 2.)

Heliophyllum Cayugaense (Billings), Canadian Journal, new series, Vol. IV. p. 124.

Corallum simple, turbinate, straight or curved. Septa ninety at a diameter of two
inches ; one hundred and eighty at a diameter of three inches and a half. Arched septal

strife and spines thick and strong, separated from one another by intervals of a line or a little

less. Calice with a flattened space at the bottom, and a septal fossette on one side. Epitheca
with numerous sharp encircling ridges and folds of growth.

This species is closely related to H. Canadense (Billings), from which it is separated by
the possession of a flattened space at the bottom of the cup, and by the somewhat greater

remoteness of the septal striae and spines.

Specimens with a calice of two inches across, seem to have been about five or six inches

in length, but individuals of the species appear to have attained a much larger size.

Locality and Formation.—Rare in the Corniferous Limestone of Port Colborne, and
other localities in Wainfleet.

18. Heliophyllum Halli (Edwards and Haime).

Strombodes hclianthoide* (Phillips) ; Pal. Foss. p. 10. Plate V. Fig. 13. a.

Heliophyllum Halli (Edwards and Haime) ; Brit. Foss. Corals, p. 235. Plate II,

Fig. 3, and Pol. Foss. des Terr. Paleozoiqaes, p. 408, PI. VII, p. 6.

Heliophyllum Halli; (Billings) Canadian Journal, New Series, Vol. IV. Fig. 126.

Corallum simple, broadly turbinate, cylindrical, or cylindro -conic, often variously curved.

Septa 80 to 85, slightly twisted towards the centre. Septal ridges and spines separated by
intervals of from half to one-third of a line, or even less. Calice circular, moderately deep, with

a small septal fossule. Epitheca with encircling annulations of growth, but seldom exhibiting

septal ridges when perfect, or at most very faintly.

The form and cxirvature of this species are extremely variable, and the size no less so
;

whilst the intervals between the septal spines and stride vary so much that it seems doubtful

if much reliance can be placed on this character in the discrimination of species. The exam-
ples of this species from the Corniferous Limestone are mostly of large size, and are not parti-

cularly well preserved. Those from the Hamilton group are as a rule small, and occur in a

state of exquisite preservation.

One very marked feature in Heliophyllum Halli, as exhibi-

ted in all the Hamilton examples except- the smallest, is the

mode of growth, which is by a peculiar form of calicular

gemmation. When the coral has grown to a certain length,

the epitheca gradually extends over the original calice in

whole or in part, and a fresh corallite is produced from the

primitive oral disc by calicular gemmation, generally from
one side of the old cup. After this has lived for a certain

period, a third cup is produced in a similar manner; and

so the process may be continued, till an aged specimen may
consist of six or eight cups arranged in a vertical series,

each springing from some portion of the calice of its prede-

cessor. This mode of growth, also, causes a singular irreg-

ularity in the form of corals of this species, old examples

.

lg
' ' often looking like a succession of inverted cones inserted

spewmen'ITrom the Hamiltonformation oae into the other, whilst the curvature of the whole becomes
of Arkona. equally irregular by the bending of the successively produced
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cups in different directions. True parietal gemmation, on the other hand, I have never

noticed to occur in this species. As a similar mode of increase exists in Cystiphyllum

vesiculosum, as occuring in the Hamilton Group, and as it has not, so far as I know, been

observed in the examples of H. Halli from the Corniferous Limestone, it seems possible that

it is a habit of growth induced by some peculiarity in the surroundings of the coral—such, for

instance, as the slow but regular deposition of fine clayey sediment.

Heliophyllum Halli is very closely allied to H. Canadense, and I should be inclined to doubt
if any distinction of importance between the two species can be maintained. Large examples
of H. Halli, such as occur in the Corniferous, are separated from H. Canadense by their more
shallow calice, the comparative closeness of the septal stria?, and their cylindrical or cylindro-

conical form ; but young specimens of H. Halli are often very broadly expanding and turbi-

nate, and the intervals between the septal spines and striae do not appear to be constant.

Small examples of Heliophyllum Halli have a length of half or three-quarters of an inch,

with a diameter of calice of from three-quarters of an inch to an inch and a quarter. L;irge

examples may have a length of from fire to six inches, with a diameter of calice of two inches

and a half. There are also more cylindrical specimens, apparently not separable from this

species, which may have a length of two inches or over, with a diameter of calice of not more
than from three-quarters of an inch to an inch.

Locality and Formation.—Corniferous Limestone of Port Colborne ; Con. 1, lot 6, Wain-
fleet; Hagersville. Extraordinarily abundant in the Hamilton Formation of Bosanquet, along

the course of the Riviere aux Sables. Also in the Devonian Limestone of Devonshire,

England (Phillips, and Edwards and Haime).

19. Heliophyllum suB-CiESpnosuM (Nicholson).

Heliophyllum sub-cces])itosum (Nicholson), Geological Magazine, Feb., 1874.

Corallum, small, simple or compound, cylindrical, or slightly expanding towards the'

calice. Arched septal stria} and spines from a third to a quarter of a line apart. Calice oval

or circular, shallow. Septa apparently sixty in number, at a diameter of eight lines. Epi-

theca with numerous annulations and constrictions of growth. Occasional

individuals, with the other characters of the species, appear to be simple,

but the majority of examples increase by the production of lateral buds.

The new corallites thus produced are few in number (generally not more
than one, two, or three), and are directed upwards nearly in the direction

of the parent corallite.' In some cases calicular gemmation appears also

to occur.

H. sub-ccespitosum has a general resemblance to Cyathopkyllum cxspi-

tosv/m of Goldfuss ; but the presence of well-marked septal stria? and septal

spines proves it to be a true // liophyllum. The latter species also is

;
' fasciculated or astraeiforni," and increases principally by calicular gem-
mation ; whereas II. sub-ccespitosum never produces sufficient buds to

form aggregations of any size, and the increase is principally by lateral

gemmation. It is, further, distinguished from the other forms of Hdio-

lum by its comparatively srnah size, its cylindrical form, and its mode
of growth. H. prolifervm (Nich.) increases in the same way, but is a

much larger species, and is distinguished by other characters as well.

Young individuals of//, sub- um are usually strongly nodulated

with irregular growth-swellings, and have a length of from half an inch

to an inch, with a diameter at the cup of from two to three lines. Large
individuals have a length of from two to three inches, with a diameter of

Flg
*
5- calice of from eight to ten lines.

ff£A
f|fc"HZ£t Locality and Formation.—Common in the Hamilton Formation at

Formation, Arkona. Bartlett's Mills, near Arkona, in the Township of Bosanquet.

20. Heliophyllum proliferum (Nicholson 1

.

Corallum large, simple or compound, growing socially in particular localities, where
numerous individuals occur together nearly in contact though not organically connected.

Form cylindrical, with numerous irregular growth-swellings in the majority of instances-
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Calice moderately deep, •with about sixty septa at a diameter of fourteen lines. The septa

are unequally developed, and extend to the centre of the calice, where they are usually more
or less twisted, and are sometimes elevated in the form of a central boss. Arched septal

striae and spines from a third of a line to half a line apart. Some individuals appear to be

simple, but most increase by the production of lateral buds, which spring from the parent

oorallite in an obliquely ascending manner. The epitheca exhibits nnmerous encircling strise

and annulations of growth.

H. proliferum is readily distinguished from the other species ofthe genus, by its elongated

cylindrical form ; its increase by lateral gemmation, and its social habit. Not only is the species

composite, in the sense that most of the individuals produce lateral buds, but, so far as I have ob-

served, it is strictly social, vast numbers of individuals occurring together, growing vertically side

by sidebutseparate. I have not seen more than one or twobuds borne by a single parent corallite,

and calicular gemmation appears to be unknown. The onlyother Heliophyllum known to increase

by lateral gemmation is H. sub-coespitomm, but this is a very much smaller form, and is solitary

in its habits. Detached individuals of H. proliferum in which budding appears not to have

taken place, may usually be recognised by their great length and almost strictly cylindrical

form, there being little or no increase of diameter as the cup is approached. Large indi-

viduals have a length of seven or eight inches or more, with a calicine diameter of an inch

and a half, and a similar diameter throughout.

Locality and Formation.—Extraordinarily abundant in one bed in the Corniferous Lime-
stone of Ridgeway.

21. Heliophyllum Eriense (Billings).

Heliophyllum Eriense (Billings)
; Canadian Journal, New Series, Vol. IV. p. 124.

Corallum elongate, turbinate, straight or curved. Septa from seventy-four to one hun-

dred and fifty in young and old individuals respectively. Septa extending to the centre of the

calice carrying on their sides delicate arched striae separated by intervals of from a quarter of

a line to a sixth of a line. Free edges of the septa " denticulated with from five to seven short

spines in the space of one line." Epithecawith sharp annulations and encircling ridges of growth.

This species is readily distinguished by " the closeness of the arched striae on the sides

of the septa, and the minute dent;culation on their free edges" (Billings). H. Enema is

exceedingly variable iD its dimensions, varying in length from an inch and a half up to nearly

a foot, and as regards the diameter of the calice from an inch and a quarter up to three inches

and a half. The calice is deep, and there appears, to be an obscure septal fossula on one side.

Locality and Formation.—C orniferous Limestone, Lot 29, Con. .">. Walpole ; and Port

Colborne. Very rare.

22. Heliophyllum colligatum, (Billings).

(Plate V. Figs. 3, 3a).

Heliophyllum colligatum (Billings); Canadian Journal, New Series, Vol. IV. p. 126.

" Corallum forming large masses of long slender corallites, which are connected together

at intervals of from two to four lines by periodic expansions of the cup ;
radiating septa about

fifty-two ; diameter of the corallites where constricted five lines
;
and of the expanded cup

six to ten lines. Among the full grown there are interspersed some that are immature and of

smaller size. The cup is shallow, the sides of the septa striated with from six to eight arched

ridges in one line, and their free edges denticulated with the same number of minute spines.

In the central area the transverse diaphragms are well developed, and sometimes constitute

a pseudo-columella, which exhibits itself in the shape of a small elevated boss in the centre of

the cup" (Billings).

This species cannot be confounded with any other. It is remarkable amongst the typical

species of this genus in being compound instead of simple ; and it has the tabulae unusually

well developed, constituting a central area into which the septa, as a rule at any rate, do not

enter. The epitheca is transversely ringed with annulations of growth, and, in the periodic

expansions of the cup, with numerous fine encircling striae, which are crossed by the longitu-

dinal lines which mark the position of the septa As pointed out by Mr. Billings, H. colli-

gatum forms a transition between Heliophyllum and PhilUpsastrceea.

Locality and Formation.—Corniferous Limestone of Rama's Farm, Port Colborne, and

Walpole.
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23. Heliophyllum exiguum (Billings).

Heliophyllum exiguum (Billings), Canadian Jour. New Series, Vol. V. p. 261. Figs. 9

& 10.

" Small, turbinate, more or less curved, often flattened on the side of the convex curva-

ture ;
radiating septa between sixty and eighty ; about six obscure arched strias to one line

on their' flat sides, and the same number of spines on their edges. The depth of the cup is

equal to one fourth or one third of the whole length of the coral. In small specimens, the

margin or the cup is thin and sharp ; but in large ones rounded, and one line or a little more
in width. About one half of the radiating septa reach the centre, and form a small rounded
elevation on the bottom of the cup. There is a septal fossette on one side, which, in all the

specimens I have seen, reaches the centre. The surface exhibits a few sharp constrictions of
growth, with rounded annulations between them, the latter often abruptly terminated on their

upper sides. In very perfect specimens, fine encircling strife of variable size, apparently from
eight to fifteen in the width of one line. The horizontal striae, which indicate the number of

septa, are distinctly visible but not strongly marked. The position of the septal fossette is

indicated on the outside of the cup by two septal ridges which extend the whole length of the

coral, and constitute one of the lines along which the younger septa were added from time to

time.

" The greater number of the specimens are from six to nine lines in length, but some are

full one incrf The width of the cup is always a little less than the length of the entire fossil.

The most common number of septa is sixty. The arched striae and spines are not often pre-

served" (Billings).

I have been thus particular in quoting the description given by Mr. Billings of this

species at full length, as in studying it, [ have met with great difficulties, which I cannot yet

entirely explain. The few examples which I collected at Rama's Farm, Port Colborne, (the

locality given by Mr. Billings), that I should be disposed to refer to this species, exhibit only

the form of the corallum, the epitheca, and the edge of the calice ; and the characters of these

are sufficiently distinctive, so far at any rate, as the other Canadian species of Heliophyllum
are concerned. The coral is small and turbinate, and is distinctly flattened along its convex
curvature ; the epitheca is thick and continuous, and is thrown into strong enci; cling ridges

and annulations of growth, the vertical lines indicating the septa being very faintly marked,
and the septa are alternately large and small, and are nof denticulated on their flat sides.

One perfect specimen .only (Fig. 6) have I obtained, showing all the internal characters,

from the Corniferous Limestone of Hagersville ; and this shows conclusively the distinctness

of H. exiguum as a separate species of Hdu/phyllum. This specimen is small, turbinate, with

a constricted pedunculate base, the longest side being flattened. The total length along the

longest side is eight lines, on the shortest side four lines, the diameter of the calice being

seven lines. The calice is distinctly quadrangular, moderately deep, with thickened margins,

and a very well marked septal fosette. The septa are sixty-four in number, alternately large

and small, with about five arched striae on their flat sides and the same number of short spines

on their edges. The septal fr>sule corresponds with two primary septa, which extend the

whole length of the coral, and from the two sides of which the other septa diverge ; a pecu-

liarity which I have failed to observe in the examples from Port Colborne. The epitheca

shows vertical septal striae, and encircling annuiations of growth.

Accompanying the specimens of H. exiguum (Bill-

ings), at Port Colborne, I have found a large number of

specimens which agree in some striking characters with

H. exiguum, but which differ from this species in other

characters equally striking—and that to such an extent

that I do not see how they can be referred to the genus

Heliophyllum at all, seeming rather to belong to the

genus Petraia. The discrepancies of observation indi-

cated here, I do not pretend to reconcile ; but I shall
Flg

'
6 "

provisionally describe the specimens in question as dis-

Eeiiophyiium exiguum (Billings) ; a, Front view tinct, under the name of Petraia Logani.
showing the caliue ; 6, Dorsal view of the same.
Corniferous Limestone, Hagersville.
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24. Petraia Logani (Nicholson).

(Plate III. Figs. 3-3 f.)

Petraia Logani,. (Nicholson), " Canadian Naturalist," Vol. VII. No. 3, 1873.

Corallum small, turbinate, more or less curved, almost trigonal in transverse section,

owing to its being flattened on the side of the convex curvature, and also on the lateral sur-

faces. Septa twenty-six or twenty-eight a little above the base, but sixty or more at the cup,

the increase of number being due to the bifurcation of each primary septum at a distance

about a line and a half above the base, and also to the intercalation of new septa along both

sides of a line which runs along the dorsal or convex side of the coral from top to bottom.

This line is marked on the exterior by two primary septa, which form a prominent ridge exter-

nally and pass inwards to the centre of the coral. At the margin of the cup the septa are

somewhat unequally developed, being alternately larger and smaller, the larger primary septa

being prolonged inwards to the centre of the coral, where they become somewhat bent and

twisted together. No columella appears to be present, nor are there any tabula. The flat

sides of the septa are furrrowed with a succession of deep grooves, about four or five in the

space of one line, which are directed in an obliquely ascending and arching manner from the

wall towards the centre, the interspaces between them being tumid and rounded, and thus

imparting a crenulated appearance to the outer edges of the septa when exposed. These arch-

ing grooves are not connected with lamellar dissepiments having a similar direction, but the

septa for some little distance below the cup are united by delicate transverse dissepiments. The
epitheca is marked with a few annulations of growth, which are mostly very obscure, and with

well marked costee corresponding with the septa.

In none of the specimens in my possession does the epitheca extend more than half an

inch (often less) above the base of the corallum. Beyond this point to the margin of the calice

the edges of the septa are seen with their characteristic crenulated appearance, and united

here and there by minute dissepiments. As already noted, the flattened convex side of the

coral always exhibits two pre-eminently large septa produced by the splitting of one, which

run from the top to the bottom of the coval in a straight line. The remaining septa are

directed obliquely from both sides towards this central pair ; so that new septa are interca-

lated along this line in proceeding from the base to the calice. It is probable that these two

septa may mark the position of a»fossule in the cup, but none of my specimens exhibit the

interior of the calice, and I am, therefore, unable to speak positively on this point. For

the same reason I can say nothing as to the condition of the free edges of the septa inter-

nally.

The total length of the corallum is from three-quarters of an inch to one inch, the diameter

of the cup varying from half an inch to nearly three-quarters. The calice is oblique, so that

the greatest length of the coral is along its convex curvature.

Petraia Logani is closely allied to Petraia (Turbinolopsis) pluriradialis (Phillips), with

which I was at first sight disposed to identify it. It is, however, readily distinguished by the

flattening of the convex curvature and lateral aspects of the coral, and by the smaller number
of radiating septa. As regards other more minute characters, the published descriptions of

P. pluriradialis are not sufficient to enable any closer comparison to be instituted with advant-

age between the two species.

With regard to HeliophyUum exiguwn (Billings), it may be well to present, in a summary
form, the points of agreement and difference which appear to exist between the two species :

—

1. Both corals are of the same general form and size, and both occur in the same forma-

tion and at the same locality.

2. Both possess a principal pair of septa, which are visible externally as two straight

ridges extending from the top to the bottom of the coral, the remaining septa being directed

obliquely towards this line on both sides. (When writing my original description of P. Logani

in the Canadian Naturalist, 1873, I had not succeeded in detecting this feature in H. exiguwn.)

3. The number of septa in the cup appears to be about the same in both, though stated

to be sometimes as many as eighty in H. exiguwn, whilst they never appear to exceed sixty-

five in P. Logani.

The above are the chief points of agreement, but there are the following points of differ-

ence :

—
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1. Heliophyllum exiguum, though this is uot specially alluded to, must possess more or

less well developed tabulce ; but no traces of such structures can be detected in P. Logani, in

longitudinal sections or in fractured specimens.

2. The septa in H. exiguum exhibit on their flat sides " about six obscure arched stria

to one line." Those of P. Logani exhibit a succession of arched grooves of considerable width,

separated by somewhat tumid interspaces ; and there are only about four or five of these

grooves in the space of one line. Nor does it appear possible that this discrepancy is due to

any confusion on my part between casts of P. Logani and the actual coral itself, such a mistake

seeming to be out of the question in dealing with the well-preserved specimens of the Corni-

ferous Formation.

3. The septa in P. Logani bifurcate regularly in proceeding from the base to the cup,

thus being always arranged in pairs in the upper part of the coral ; whilst those of H. exiguum
are alternately large and small, and do not appear to bifurcate.

4. When looked at in transverse sections of the cup, the septa of H. exiguum appear to

possess plain or but slightly denticulated sides, whilst those of P. Logani are furnished with
strong tooth-like dissepiments or spines, which sometimes extend to the contiguous septum.

5. The septal ridges on the exterior of P. Logani are more strongly marked than in

H. exiguum ; and the epitheca of the former rarely or never appears to extend to the margin
of the calice, though it is certainly difficult to say positively whether this appearance is natural,

or is due to the partial decortication of the coral.

Upon the whole, I think that the fossil here described as Petraia Logani is distinct from
previously described forms, and I do not see how it can, under any circumstances, be referred

to the genus Heliophyllum.

Locality and Formation.—Not uncommon in the Corniferous Limestone of Rama's Farm,
Port Colborne, and also at Hagersville.

Genus Amplexus (Sowerby).

In this genus the corallum is simple, and in all essential respects similar to Zaphrent is

except that the septa are much less highly developed, and do not extend to the centre of the

coral, so that the tabulae are left exposed and free to view over a wide central area. The
following is the only species which has as yet been detected in the Corniferous Limestone of
Ontario. *

25. Amplexus Yandelli (Edw. & H.).

Amplexus Yandelli (Edwards & Haime). Pol. Foss. des Terr. PaUozoiques, p. 344, PL III.

Figs. 2, 2a.

Amplexus Yandelli (Billings). Canadian Journal, New Series, Vol. IV., p. 123.

Corallum simple, cylindrical, straight or curved. Calice varying in diameter from half

an inch up to an inch and a half. Epitheca marked with from forty-five to sixty-five strong

and angular septal ridges, which in well-preserved examples are crossed by fine encircling striae,

and a few remote and regular folds of growth. The septa do not extend more than from half
a line to two lines from the wall, leaving the tabulae exposed over a large central area. The
tabulae appear to be generally flat ; and the septa have plain sides, and are alternately large

and small. .

Amplexus Yandelli is not a common species in the Corniferous Limestone, and does not
appear, so fir as known, to occur at all in the Hamilton Group. As a rule, it may readily be
recognised, even in fragmentary specimens, by the surface-characters, which are unlike those

of any other of the simple corals of the Corniferous with which I am acquainted.

Locality and Formation.—Corniferous Limestone of Port Colborne. Also near Wood-
stock (Billings).

Genus Diphyphyllum (Lonsdale).

Corallum simple, associated into large aggregations of long slender cylindrical flexuous
corallites, increasing by parietal or calicinal gemmation, and placed usually at a greater or less

distance from one another. Internally a central area occupied solely by tabulae, and usually
not encroached upon by the septa, with an exterior vesicular zone occupied by the septa.

No columella.
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There has been much difference of opinion as to the validity of the genus Dvpfoyphyllvm

of Lonsdale, chiefly arising from the fact that its original founder erroneously made its sup-

posed fissiparous mode of division, a generic character, Milne Edwards and Haime, how-
ever, pointed out that the mode of increase in the corals referred here is truly by gemmation,

and not by fission. Hence, they refused to accept the genus, and placed the corals previously

referred here under Cyathophyllam and Lithostrotion. Upon the whole, however, there can be

little hesitation in adopting the view advocated by Mr. Billings, (Can. Journal, new series,

Vol. IV. p. 134,) and in retaining Diphyphyllum as a distinct genus.

Diphyphyllum, as above denned, differs from Cyathophyllum in its distinctly bi-areal

structure, the septa not extending to the centre, as they do in the latter genus, nor being

twisted together, so as to produce the appearance of a small columella.

From Lithostrotion, which it closely resembles in most respects, Diphyphyllum is separated

by the invariable absence of a columella. Milne Edwards and Haime, (" British Fossil Corals,"

p. 195,) express their opinion that the absence of the columella in Diphyphyllum is accidental

and due to the process of fossilisation. A.s pointed out by Mr. Billings, however, there can be

no question as to the incorrectness of this opinion, the columella being entirely wanting in the

most beautifully preserved examples of Diphyphyllvm.

From Amplexus, Diphyphyllvm is separated by the general form of the coral, by the

greater development of the septa, and by the absence of a septal fossule.

In all essential points of their structure the genera Eridophyllum and Diphyphyllum are

identical, the sole difference of importance being that the corallites in the former genus are

united to one another laterally by horizontal root-like prolongations of the epitheca. It must

be admitted, however, that specimens of Diphyphyllvm occasionally exhibit similar connecting

processes, though these are never developed to any extent, and can only be detected by a care-

ful examination.

The characters of the genus Diplophyllum (Pal. N. Y., Vol. II. p. 115),founded by Hall

for the reception of a common coral from the Niagara Limestone, do not appear to differ

essentially from those of Dvphyphyllvm, except that the outer vesicular layer in the former is

stated to be separated from the central tabulate area by a distinct mural investment. It is

probable, however, that Mr. Billings is correct in uniting the two genera.

Two species ofDiphyphyllvm have been described by Mr. Billings from the Corniferous

Limestone of Western Ontario, being amongst the most conspicuous corals o! the formation.

I have also detected specimens inseparable from D. gracile of McCoy, if indeed the latter is

.

not truly identical with D. stramineum (Billings).

26. DIPHYPHYLLUM ARUNDINACEUM (Billings).

(Plate VI. Fig. 1.)

Diphyphyllum arundinaceum (Billings), Canadian Journal, New Series, Vol. IV, p. 134.

" Corallum forming large masses of long cylindrical straight or flexuous stems, from
three to four lines in diameter, but usually distant from one to three lines from each other :

radiating septa thin, betwen forty and fifty in number, rarely reaching the centre ; transverse

diaphragms turning downwards on approaching the margin ; two to four in one line. In some
of the corallites the walls are so thin and closely united that no separation can be observed, but
in others of the same cluster an outer area is distinctly visible. There is usually a circular

space in the centre of the corallites, into which the radiating septa do not penetrate ; often

however they reach the centre. The young corallites sometimes spring from the sides

of the parent with a slender base, and curving upwards immediately become parallel with those

of the whole group. In large colonies frequent instances may be seen, where, instead of this

lateral budding, a bifurcation takes place, both branches being of the same size. In large

groups, owing to the numerous additions of young, the corallites diverge slightly, as if radiat-

ing from a point. The colonies are from six inches to several feet in diameter, and large

blocks of stone are of frequent occurrence, which are penetrated at right angles to the stratifi-

cation by the closely crowded stems " (Billings).

Diphyphyllum arundinaceum (Billings) is distinguished from the following species

chiefly by the almost uniformly greater size of the corallites, which average three or four lines

in diameter when fully grown. In shape the corallites are cylindrical, with annulations and
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constrictions of growth ; they may be straight, or more or less flexuous ; and they vary in

their distance apart. The epitheca is marked with numerous extremely close-set and delicate

encircling striae, together with more or .less conspicuous vertical striae, which mark the posi-

tion of the septa within. Occasionally, the corallites are united by lateral connecting pro-

cesses derived from the epitheca, similar to those which characterise the genus Eridophyllum ;

but these processes are always remote, and are only an occasional feature. The septa are

from forty to forty-two, alternately large and small, and rarely encroaching upon the ceutral

tabulate area. The tabulae are regularly depressed and bent downwards as they pass through
the outer vesicular zone on their way to reach the margin

; but they are sometimes more or less

flexuous. Increase of size, so far as I have observed, seems to be always by the production

of lateral buds, but it is possible that calicular gemmation sometimes occurs, and Mr. Billings

states that bifurcation of the corallites takes place occasionally.

Very commonly the corallites of this species have attached to their surface the singular

adnate coral which I have described under the name of Aulopora (?) Canadensis, along with
the tubes of a species of Spirorbis.

Locality and Formation.—Common in the Corniferous Limestone of Port Colborne, and
Lot 6, Con. 1, Wainfleet ; also " in various localities in the townships of Walpole, Oneida,
Cayuga, and Wainfleet " (Billings).

DlPHYPHYLLUM STRAMINEUM (Billings).

(Plate V., Fig. 6.)

DiphyphyUum stramineum (Billings), Canadian Journal, New Series, Vol. iv, p. 135.

(Compare DiphyphyUum gracile (McCoy), British Pal. Foss. p. 88, figs, d, e,f).

.

,c Corallum forminglarge masses of cylindrical tubes, averaging two lines in diameter, and
either so closely aggregated as to be nearly in contact, or separated from one another by inter-

vals of from one to five lines, the distance varying in different clusters and in different parts

of the same. Sometimes numerous single tubes occur scattered through the rock, which were
probably derived from some disintegrated group. The tubes are either straight or flexuous,

smooth, or annulated by short encircling folds of growth, the surface striated longitudinally

by the outer edges of the septa. The latter are about forty in number, and do not reach the

centre. The transverse diaphragms are well developed, slightly convex in the centre, and
appear to be suddenly turned down on approaching the margin. The outer vesicular area is

thin, seldom exceeding one-sixth of the whole diameter. The central area altogether occupied
by the transverse diaphragms ; sometimes in well-preserved specimens, the septa may be seen

extending about half way to the centre, upon the surface of some of the diaphragms, but in

general they are confined to the outer area. In the more dense colonies, the corallites often

inosculate, and are sometimes connected by lateral .processes, as in the species of the sub-
genus Eridophyllum "(Billings).

I doubt if the distinctness of this species from DiphyphyUum gracile (McCoy) can be
maintained. The distinction given by Mr. Billings is that the septa of the latter are alter-

nately large and small, whereas in D. stramineum they are all nearly equal in size ; but it may
be questioned if this distinction would be alone sufficient to separate the two forms. At any
rate, I have found in the Corniferous Limestone, a number of specimens which agree with D.
gracile in most respects, and which I shall, therefore, describe under that name.

Locality and Formation.—Common in the Corniferous Limestone of Port Colborne and
Lot 6, Con. 1, Wainfleet.

28. DlPHYPHYLLUM GRACILE (McCoy). »

(Plate V. Fig. 5.)

DiphyphyUum gracile (McCoy), Brit. Pal. Foss., p. 88, figs, d, e, f.

Corallum forming colonies of cylindrical, straight, or flexuous corallites, the diameter of
which varies from two to three lines, being most commonly about two lines and a half. Surface

with annulations of growth, and vertical lines marking the position of the septa. These latter

3
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from forty to forty-four in number, alternately large and small, the small ones being very
minute. A well-marked central tabulate area, upon which the septa do not encroach. Tabulae
bent downwards on approaching the margin.

I can not distinguish our forms from the species described by McCoy from the Carbo-
niferous Limestone of Northumberland, under the name of D. gracile (Pal. Foss. p. 88).
Milne Edwards and Haime suggest that D. gracile was founded upon a specimen of Lithostro-

tion irreaulare, in which the columella had been accidentally destroyed in the process of fossili-

zation (Brit. Fossil Corals, p. 199). This explanation would certainly not apply to our exam-
ples, which are exceedingly well preserved, and exhibit no trace of a columella. The only
distinction that I can find between the Corniferous specimens and D. gracile is that the for-

mer are generally rather over two lines in diameter, but it does not appear that much value
should be attached to this.

Locality and Formation.—Not uncommon in the Corniferous Limestone of Kidgeway.

Genus Eridophyllum (Edwards and Haime):

" Corallum composite, and increasing by lateral gemmation. Corallites tall, cylindroid, and
provided with a thick epitheca, which gives rise to a vertical series of short and thick sub-

xadiciform productions that extend to the next individual and unite them together. Tabulae
well developed, and occupying the central area circumscribed by the inner wall. Septal

aoparatus occupying the annular area situated between the outer and inner mural investment,

but not extending into the inner or central area." (Edw. & H. Brit. Fossil Corals. Intro-

duction p. lxxi.)

The only difference between Diphyphyllum and Eridophyllum is that the corallites of the

latter are united at greater or less intervals by horizontal connecting processes. We have
seen, however, that similar processes, though not so well developed, are sometimes present

in species of Diphyphyllum ; and there are also examples of Eridophyllum in which the cqn-

necting processes are few and far between, and are by no means a conspicuous feature. It

may be questioned, therefore, if the distinction between Eridophyllum and Diphyphyllum is

one that can be maintained.

Three species of Eridophyllum have been recorded by Mr. Billings from the Corniferous

Limestone of Western Ontario, viz. : E. Verneuilanum (Edwards and Haime), E. Simcoense
(Billings), and E. striatum (Edwards and Haime) ; but only the first two of these have come
under my notice.

29. Eridophyllum Simcoense (Billings).

(Plate VI. Fig. 5.)

Eridophyllum Simcoense.— (Billings), Canadian Journal, New Series, Vol. IV. p. 131,
Fig. 27.

Corallum forming colonies ofcylindrical, straight, flexuous, or crooked corallites, from two
to three lines in diameter, distant from one another from one to three lines, and united by
short horizontal connecting processes at intervals varying from two to six lines. The con-

necting processes are thick where they spring from the wall of the corallite, thin in the

middle, and again thick where they join the contiguous corallite ; and they are often, though

by no means universally, all turned the same way in the same colony. The surface usually

exhibits encircling folds of growth, along with vertical ridges corresponding with the septa.

There is a well developed central tabulate area, into which the septa penetrate slightly or not

at all. The septa are between forty and fifty in number, alternately large and small.

Typical examples have the corallites straight, with the connecting processes placed at

tolerably uniform distances, but many examples occur in which the corallites are very crooked

and the intervals between the connecting processes extremely variable. Increase by parietal

gemmation, the young individual bending upwards and becoming parallel with the older coral-

lites, is a phenomenon which can commonly be observed.

It is possible, as hinted by Mr. Billings himself, that EriJophyllum Simcoense may turn

out to be identical with the Upper Silurian species described by Milne Edwards and Haime
under the name of E. rugosum. The corallites of the latter, however, appear to be decidedly

more slender in their dimensions, and they are stated to possess only twenty septa, though.
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this latter character may depend simply upon the fact that the small secondary septa were
neglected in the enumeration. Upon the whole, however, it is safer to keep E. Simcoense
distinct.

Locality and Formation.—Common in the Corniferous Limestone of Port Colborne,
Ridgeway, Lot 6, Con. 1, Wainfleet, and also, according to Billings, near the Town of Simcoe.

Eridophyllum Verneuilanum (Edwar.Js and Haime).

Eridophyllum Verneuilanum (Edwards and Haime), Pol. Foss. des Terr. Paleozoiques,

p. 424, Plate VIII. Figs, b, b, a.

Eridophyllum Verneuilanum (Billings), Canadian Journal, New Series, Vol. IV. p. 131,

Fig. 26.

Corallum consisting of cylindrical, straight or slightly flexuous corallites, from four to

six lines in diameter, united by horizontal connecting processes, placed at intervals of from
half an inch to an inch and a-half apart. Septa about forty-five in number, alternately large

and small, extending very nearly to the centre of the corallite, and thus invading the central

tabulate area. Septa connected in the outer zone of the corallite by numerous dissepiments.

The distance between the different corallites of the colony varies much, being sometimes half

an inch or more, whilst in other cases the corallites are nearly or quite in contact.

Eridophyllum Verneuilanum is readily

distinguished from E. . by the

much greater size of the corallites, the

much greater remoteness of the connecting

processes, and the greater development
and inward extension of the septa. In-

crease by parietal gemmation can often be
observed. The epitheca is marked with

obscure annulations of growth and vertical

striae corresponding with the septa.

In the original description by Milne
Edwards and Haime, the septa in this

species are said to be only twenty-two in

number. As pointed out by Mr. Billings,

however, this depends upon their hav-

ing counted the primary septa only, the

total number of septa being thus the same
as in our Canadian examples.

LocalityandFormation.—Corniferous

Limestone of Bidgeway, common. Also,

according to Mr. Billings, in the Cornifer-

Walpole, and near Woodstock.

Fig. 7.

Eridophyllum Verneuilanum, (Edwards and Haime) ; a, Two
corallites, of the natural size ; 6, Transverse section of corallite

;

c, Transverse section of one of the corallites of Eridophyllum Sim-
coense (Billings). Corniferous Limestone.

ous Limestone of Port Colborne, Lot 19, Con. 3,

Genus Cystiphyllum (Lonsdale).

Corallum simple, turbinate or cylindrical, rarely aggregate. Interior of the theca filled

with vesicular tissue ; the septa rudimentary or absent.

Five species of this genus, viz. : C. Senecaense, Billings, C. grande (Billings), C. sulcatum,

(Billings), G. Amcricanum (Edwards and Haime), and C. aggregation, (Billings), have been des-

cribed by Mr. Billings, as occcurring in the Devonian rocks of Western Ontario ; and of these

all but the last have come under my notice as occuring in the Corniferous Limestone. C. rcsi-

calosum (Goldfuss), also occurs in the Corniferous, and very abundantly in the Hamilton
formation.

31. Cystiphyllum Senecaense (Billings).

(Plate VI. Fig. 6.)

Cystiphyllum Senecaense (Billings), Canadian Journal, New Series, Vol. IV, p. 137.

Corallum simple, cylindro- conic, or cylindrical, elongated, straight or variously curved.
Epitheca thin, almost invariably decorticated. Calice deep, smooth, or tuberculated,
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sometimes with ridges representing the septa. Interior of the coral entirely occupied by
vesicular tissue, the cells of which are extremely oblique to the surface, or almost parallel with
it, and vary from half a line to a line and a half or more in height, the largest being near

the centre. Length most usually from two inches and a half to a foot ; diameter from three

quarters of an inch to an inch and a half.

This species is the commonest of the forms of Cystiphyllum in the Corniferous Lime-
stone. It is allied to C. vesiculosum (Goldfuss), but differs in its larger and more oblique

cells, and its thinner epitheca. Most generally the coral is found in a completely decorticated

condition, when the cells are generally seen to be plainly arranged in a succession of infundi-

buliform layers, each of which represents a periodic calice ; so that the specimen looks as if it

were composed of a series of hollow cones fitting into one another. According to Mr. Billings,

specimens sometimes reach a length of two feet ; but they art most commonly from four or

five to nine inches long.

Locality and Formation.—Common in the Corniferous Limestone almost everywhere in

Western Ontario.

32. Cystiphyllum grande (Billings).

Cystiphyllum grande (Billings), Canadian Journal, New Series, Vol. IV. p. 138.

" This species is very large, turbinate, more or less curved, and enveloped in a thin

wrinkled epitheca. Cup deep, bell-shaped, either striated with the rudimentary radiating

septa, or consisting of an uniform surface of the small depressed convex cellular elevations.

The growth appears to have been intermittent, or by the formation of successive layers of cells,

upon the inner surface of the cup, and consequently in longitudinal sections the substance of

the whole mass is seen to be arranged in a series of funnel-shaped strata, placed one within

another. The separation between the layers is much more distinct in some specimens than in

others " (Billings).

G. grande is closely allied to C. vesiculosum, (Goldfuss), and G. Senecaense, (Billings) ; but it

is distinguished from the former by its much larger dimensions, and from the latter by its

broadly expanding .instead of cylindrical form. Though mostly from six inches to afoot in

length, Mr. Billing mentions that it attains a length of three ieet and a diameter of five inches.

It is not a common species.

Locality and Formation.—Corniferous Limestone, Walpole ; and Lot 6, Con. 1, Wain*
fleet.

33. Cystiphyllum Americanum (Edwards and Haime).

(Plate VI. Fig. 8.)

Cystiphyllum Americanum (Edwards and Haime), Pol. Fos. des Terr. Paleozoiques, p.

464. Plate XIII. Fig. 4.

Cystiphyllum cylindricum (Hall), Geology of New York, Part 4, p. 209, No. 48, Figs. 1

and 2. (Not Cystiphyllum cylindricum. Edwards and Haime).

Cystiphyllum Americanum (Billings), Canadian Journal, New Series, Vol., IV. p. 139.

Corallum simple, very variable in form, mostly niore or less curved, elongated, cylindri-

cal, sometimes increasing in diameter towards the cUp, sometimes diminishing. Epitheca

thin, sometimes nearly smooth and with but a few encircling annulations of growth and fine

striae, more commonly with numerous pronounced encircling folds, which are usually sharp-

edged and imbricating, but sometimes -rounded. Calice moderately deep, usually circular,

sometimes disproportionately small as compared with the size of the corallum. Septal fur-

rows in the interior of the calice usually well-marked, but generally consisting of rows of

elongated vesicles. The bottom of the calice, also, is usually occupied by a group of

larger or smaller bullae. Internal structure vesicular throughout, the vesicles near the ex-

terior varying from lers than half a line to a line and a half in width and those of the centre

being a little larger. The smallest individual observed had a length of one inch,and a diame-

ter of the cup of half an inch ; the largest had a length of four inches and a diameter of the

calice an inch and a quarter, but larger individuals than this appear to occur.

In form C. Americanum is extremely variable, the most common type being perfectly

Straight ; and the next most common type being abruptly curved, nearly at right angles, from a
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little above the base, and then continuing straight to the cup. The species is allied to C.

Senecaense (Billings), but is distinguished from this by its cylindrical form, and its surface-

characters, and by the fact that its cells do not appear to lie arranged in infundibuliform

layers. From G. vesiculosum (Goldfuss), it is distinguished by its smaller size (as a rule),

its comparatively smooth epitheca, its shallower and smaller calice, and its cylindrical shape.

It also rarely exhibits the calicular gemmation which is so common in the latter species,

though this phenomenon can occasionally be observed.

Locality and Formation.—Rare in the Corniferous Limestone of Port Colborne. Very
abundant in the Hamilton Formation, at Bartlett's Mills, near Arkona, Township of Bosan-

quet,

34. Cystiphylltjm vesiculosum (Goldfuss).

Cyathophyllum vesiculosum (Goldfuss), Petref. Germ. p. 58, PI. XVII, Fig. 5, and PI.

xvni, %. i.

Cystiphyllum vesiculosum (Phillips), Pal. Foss., p. 10, PI. IV, fig. 12.

Oystiphyllum vesiculosum (Milne Edwards and Jules Haime), Pol. Foss. des Terr.

PaUozoiques. p. 462.

Cystiphyllum vesiculosum (McCoy), Brii. Pal. Foss., p. 71.

Corallum simple, elongated, turbinate or cylindro-conic, sometimes nearly tcylindrical.

Epitheca exceedingly strong, exhibiting numerous fine encircling stria?, along with many well-

marked annulations of growth, which sometimes have
the form of circular wrinkles, but which at other times

are sharp edged and imbricating. Not uncommonly
the folds of the epitheca are laterally prolonged in the

form of wing-like extensions. Calice very deep, its

walls extraordinarily thickened in aged examples, and
its bottom usually occupied by a group of bullae.

Septal strise in the interior of the calice usually very

distinct, but appearing to be made up of a succession

of elongated vesicles. Internal structure vesicular,

the largest of the vesicles being central, and having a

diameter of a line to a line and a half. Young indi-

viduals are truly simple, but older examples increase

by calicular gemmation, a succession of vertically

superimposed corallites being thus produced, in an

individual of average size, the length is three inches,

the diameter of the calice is an inch and a quarter, and
the depth of the calice is an inch and a quarter.

Large individuals occur, however, in which the length

must have been between half-a-foot and a foot, whilst

the diameter is nearly three inches.

Our specimens agree exactly with those figured by
Goldfuss in his great work, and there cannot be the

smallest doubt as to their identity. Our specimens

show, also, in a most marked manner, a feature which
is present in most of the examples figured by Goldfuss

—viz., growth by means of calicular gemmation, just

as has been already described in Heliophyllum Halli.

In this peculiar mode of increase (fig. 8) the coral

attains a certain growth, and the calice becomes then

more or less obliterated by the extension over it of the

epitheca. Then a new bud is thrown up from the

calice, generally directly above the old one, and this

too continues to grow for a certain period. A third

bud is then produced in a similar manner, and a fourth,

fifth, or sixth may be similarly produced, until the

•w / ;7 ,„ .,.„ • . 7

lg
'

.k i.m t *xi. ,
entire corallum may consist of a series of short turbi-

Ci/stiphjillum vesiculoaum (Goldfuss) of the natural J
, , .

size, Hamilton Formation, Arkona. nate cups, or inverted cones, superimposed one above
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the other, the younger upon the older. As the direction of the new cups does not always
accord with that of the old ones, the general form produced by this mode of increase is often

very peculiar and irregular. Some specimens also show extraordinary lateral prolongations of
the epitheca.

In many respects, C. vesiculosum resembles C. Senecaense and C. grande, but it is on an
average larger than the former and smaller than the latter. It is also distinguished by its

mode of increase, the disposition of its cells, its very deep calice, and its surface-characters.

From C. Americanum it is distinguished by its larger size, more turbinate form, larger

calice, and wrinkled epitheca.

Locality and Formation.—Rare in the Corniferous Limestone of Port Colborne and
Hagersville. Very abundant in the Hamilton Formation of Bartlett's Mills, near Arkona,
Township of Bosanquet.

35. Cystiphylltjm sulcatum (Billings).

(Plate VI. Fig. 7).

CysHphyllum sulcatum (Billings), Canadian Journal, New Series, Vol. IV. p. 136.

" Corallum simple, short, turbinate, much curved, expanding at the rate of between forty

and forty-five degrees from the minute sharp curved point upwards ; cup oblique, the lower

margin being on the side of the lesser curvature, moderately deep, and nearly regularly con-

cave, the bottom covered with obscure coarse rounded radiating ridges ; a shallow rounded
groove or fossette extending from the centre to the higher margin, and in some specimens two
others much less distinct, radiating to the sides at right angles to the main groove. Exterior

encircled by obscure undulations, and longitudinally striated by the rudimentary radiating

septa. The vesicular structure consists of irregular sub lenticular cells, from half a line to two
lines in width length of the convex side, from one inch and a half to three inches ; the usual

length appears to be about two inches or a little more ; width of cup from one inch to one inch

and a half; depth about half an inch" (Billings).

This pretty little species, in its external appearance, presents a close resemblance at first

sight to small specimens of ZapJvrentis prolifica (Billings,) from which, of course, its internal

structure separates it at once. The epitheca is tolerably thick, and exhibits with unusual
distinctness the vertical ridges which mark the position of the septa, along with numerous
rounded aunulations and folds of growth, these latter being sometimes obscure. C. sulcatum

can readily be distinguished from all other species of the genus by its general form, its surface-

characters, the great obliquity of the calice and the fossular furrow.

Locality and Formation.— Corniferous Limestone, Rama's Farm, Port Colborne.

Genus Microcycltjs (Meek and Worthen).

" Corallum free or with a minute central point of attachment, discoidal, without colum-
ella

;
calice very shallow or nearly obsolete, and provided with a single small fossette ; septa

short, nearly regularly radiating, or with a few of those nearest the fossette converging a little

towards its sides ; epitheca well developed.
" This little coral seems to be nearly related to Gombophyllum and Baryphyllum, (Ed

wards and Haime), but differs from the first in having a well-developed epitheca, and from the

latter, not only in that character, but in having its fossette simple, and its costse nearly regu-

larly radiating. It also presents similar differences from Hadrophyllum of Edwards and
Haime." (Meek and Worthen, Geology of Illinois, Vol. III. p. 420).

36. Microcycltjs discus. (Meek and Worthen).

Microcyclus discus. (Meek and Worthen,) Geol. of Illinois, Vol. III. p. 420, PI. XI.
Fig. 7, a. b.

" Corallum depressed-discoid
;

periphery sharp, under side flat, and protected by the

concentrically-wrinkled epitheca ; upper side slightly convex, flat or a little concave in the

middle ; fossette -small, shallow, and extending from the centre to the margin. Septa very
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short, thick, and extending only about half-way in from the margin towards the middle (the

central region being smooth), numbering from twenty to twenty-five at their inner ends, but

each bifurcating so as to double this number at the margin ; sometimes the one ou the side

opposite the fossette is divided into three." (Meek and Worthen, loc. cit.).

Having only obtained a

single well preserved spe-

cimen of this pretty little

coral, now for the first time

recorded from Canada, I

havenothing ofimportance

to add to the above des-

cription. Our specimen
Fi =- 9 - has a diameter of, five lines,

Microcyclus discus (Meek and Worthen) ; a upper surface, enlarged. (The cross shows and a height of half a line
;

the true dimensions) ; b under surface of the same specimen, of the natural size. qnd trip flit f-pnrril irpn rf"

the calice is at one point elevated into a small pointed boss.

Locality and Formation.—Rare, in the Hamilton formation, at Bartlett's Mills, near

Arkona, Township of Bosanquet. •

s

Genus Haimeophyllum (Billings).

" Corallum aggregate, consisting of colonies of long slender sub-parallel corallites, united

laterally by periodic expansions of the cup. Internal structure of vesicular diaphragms, as in

the genus Michelinia ; raiiating septa rudimentary" (Billings). The following species,

from the Corniferous Limestone is at present the only one known.

37. Haimeophyllum ordinatcm (Billings).

Haimeophyllum ordinatum (Billings), Canadian Journal, New Series, Vol. IV. p. 139,

Fig. 29.

" Corallum forming large, sub-globular or flat hemispheric masses ; average diameter of

the corallites in the constricted portions one
g
line and a half to two lines, and of the expansions

two and a half to three and a half lines. The epitheca, where it can be seen between the

expansions, is more or less distinctly marked with the horizontal septal striae. There appears

to be about forty internal striae. The expansions which connect the corallites are periodical,

or occur at the same level in all the individuals at distances of from one to three lines"

(Billings).

This remarkable coral cannot be confounded with any other, its peculiar mode of growth
appearing alone to be quite distinctive. The larger masses appear to be formed of successive

strata, the corallites of each stratum being usually short (half an inch in height), and being

superimposed upon those of the inferior strata, not directly but alternately, so that the coral-

lites of one stratum appear to spring from the periodic calicine expansions of the corallites in

the stratum below. All examples, however, do not show this'; and it is possible that the spe-

cimens exhibiting this peculiarity are referrible to a new species.

Locality and Formation.—Corniferous Limestone of Port Colborne, Hagersville, and
Lot 6, Con. 1, Wainfleet.

Genus Syringopora (Goldfuss).

Corallum aggregate, at first creeping, after the manner of Aulopora, then sending up
numerous vertical, cylindrical corallites, which are usually flexuous and sub-parallel, and are

connected together laterally by numerous transverse connecting processes. Epitheca well

developed ; septa, rudimentary ; tabulae, close-set and infundibuliform, or placed within one
another like a series of funnels.

The characters of the genus Syringopora are very well marked, and as a rule there is not

the smallest difficulty in recognising any example of this genus. If, however, the Syringopora

laxata, and 6. nobilis of Mr. Billings are to be retained here, then the definition of the

genus must be somewhat modified, since the corallites of the former species have the habit of
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a Diphyphyllum and are not connected by horizontal processes ; whilst the latter in its adult

state seems to have entirely the habit of an Aulopora with the internal structure of Syringo-

pora, but equally without connecting processes.

Five species of Syringopora have
p
been recorded by Mr. Billings from the Corniferous Lime-

stone of Western Ontario, all of which have come under my observation in the same formation.

38. Syringopora nobilis (Billings).

Syringopora nobilis (Billings), Canadian Journal, New Series, Vol, iv., p. 118.

Corallum, lax, spreading, increasing by the production of lateral buds.

Corallites very large, varying with age from one and a half lines to five

lines in diameter, apparently not connected by transverse processes.

Septa obsolete ; tabulse infundibuliform. Epitheca thick, with en-

circling striae and stronger annulations.

Internally this species has all the characters of Syringopora ; but

the corallites are much larger than in any other known species of this

genus, and I have never seen any specimen in which transverse con-

necting processes are developed. It is doubtfnl, therefore, if the spe-

cies can with propriety be retained under Syringopora. The usual

diameter of the corallites is about three lines, but young examples

have a diameter of one and a half lines, whilst Mr. Billings states

that full-grown specimens sometimes attain a diameter of no less than

five lines. As regards its mode of growth, &, nobilis is exceedingly

like a gigantic Aulopora, except that the branches are produced at com-
paratively longer intervals. Mr. Billings also states that the infundi-

huliform tabula? are " so blended together as to produce a structure

somewhat similar to the vesicular tissue of the genus Cystiphyllum.
:f

This singular species can always be recognised by the internal struc-

ture, mode of growth, and great size of the corallites.

Locality and Formation.—Rare in the Corniferous Limestone of Port

Colborne. Also, Lot 5, Concession 13, Walpole (Billings).(Bill-

Fig. 10.

Syringopora nobilis,

ings), a fragment of the natu-
ral size. Corniferous Lime-
stone.

39. Syringopora Hisingeri (Billings).

Syringopora Hisingeri (Billings), Canadian Journal, New Series, Vol. IV., p. 116.

" This species forms large masses of very long, nearly parallel or slightly varying, slender

corallites, which are closely aggregated, and present a rugged or knobby appearance from the

great number of the connecting tubes. The diameter of the corallites is one-third of a line,

or a little more. The tubes of connexion are distant from two-thirds of a line to one line

and a half. The distance between the corallites is for the greater part less than their dia-

meter. The young corallites branch from the sides of the adult individuals, and immediately

become parallel with the parent, and connected with it -again by the usual tubes of con-

nexion." (Billings).

This elegant species is very readily recognized by the comparatively small size of the

corallites, the closeness with which they are crowded together, and the great number of the

connecting processes. It seems to me. however, somewhat questionable if this species is really

distinct from the previously described S. Verneuilli of the Devonian Rocks of Ohio, (Milne

Edwards and Haime, Pol. Foss. desTerresPaMozoiques, p. 289.) The distinction relied on

by Mr. Billings in separating the two species is, that the corallites in S. Hisingeri are distant

from one another for the most part by less than their own diameter
; whereas in S. Verneuilli

they are distant twice or thrice their diameter. If this distinction could be shown to hold

good in a large number of examples of both forms, it would doubtless constitute a difference

of specific value
; but the distance between the corallites is not absolutely uniform in either,

and it is therefore not improbable that the difference is one of variety only. In the meanwhile,

however, it is safer to retain S. Hisingeri as a separate species, very easily distinguished from the

other species of Syringopora which have been detected in the Corniferous Limestone of Canada.

Locality and Formation.—Not uncommon in the Corniferous Limestone of Port Colborne.
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40. Syringopora perelegans (Billings).

Syringopora perelegans (Billings,) Canadian Journal, New Series, Vol. IV., p. 117,
fig. 19.*

Corallites averaging about one line in diameter, straight or slightly flexuous, distant

from one another their own diameter or a little more, connecting tubes horizontal or slightly

oblique, varying in their distance apart, but usually from two to four lines distant on the

same side of any given corallite
;
surface obscurely or deeply annulated.

This species is very closely allied to Syringopora reticulata (Goldfuss), from the Carbo-
niferous rocks of Europe, differing perhaps in nothing except that the connecting processes

are not quite so closely set. It is also nearly related in many respects to S. Maclurei (Bil-

lings), it being very difficult to decide with regard to certain specimens to which of the two
forms they should be rightly referred.

Locality and Formation.—Not uncommon in the Corniferous Limestone of Port Colborne,

and very abundant at Lot 6, Con. 1, Wainfleet ; also in the Corniferous Limestone of Wood-
stock (Billings).

41. Syringopora Maclurei (Billings).

Syringopora tubiporoides (Billings), Can. Jour., New Series, Vol. IV., p. 115, fig. 17.

Syringopora Maclurei (Billings), Ibid. Vol. V., p. 258.

" This species is found in large masses of long slightly flexuous corallites. These have
a diameter of about one line and a-half, and owing to their flexuosity, are at times in contact,

and often two, three, or four lines apart. In large colonies which have grown luxuriantly

without the interference of disturbing causes, the corallites are more regular than in the

smaller or stunted groups, in which the corallites are much bent and confused. The
connecting processes are very short and distant, and appear to be sometimes mere inoscula-

tions of the stems. The corallites, after growing separately for a short distance, approach
each other and seem to grow together or adhere to each other for the space of a line and
a-half, or more

;
they then diverge and again unite. These points of contact occur at distances

varying from three lines to six, nine, or even twelve lifjes. Externally they exhibit numerous
other indistinct annulations, and also faint indications of longitudinal striae " (Billings).

The most striking character which would separate S. Maclurei from S. perelegans is the

diameter of the corallites, stated in the above description as being one line and a-half in the

former, whereas it is only a line in the latter. In a later paper (Canadian Ji.ur., New Series,

Vol. v., p. 258) Mr. Billings, however, states that the width of the corallites in S. Maclurei is

more generally only about a line, thus coming to agree in this character with S. perelegans.

The surface-characters of the corallites in the two species are also the same. The chief dis-

tinctions, therefore, between the two forms are to be found in the fact, that the corallites of

JS. Maclurei are somewhat more robust on an average those of S. perelegans, that they are at

the same time more flexuous and bent, that they are not placed at such uniform distances

apart, and that the horizontal connecting processes are not by any means a marked feature,

being delicate and separated by wide intervals, whilst the corallites often inosculate directly

without the intervention of connecting processes at all. Many examples of S. Maclurei are

undoubtedly distinct from all other described forms, and the species may be regarded as being
in many repects a connecting link between such an aberrant type as S. nobilis and the typi-

cal forms like S. perelegans. Some specimens, however, occur which can with difficulty be
certainly referred to either S. Maclurei or S. perelegans.

Locality and Formation.—Not uncommon in the Corniferous Limestone of Ridgeway.

42. Syringopora laxata (Billings).

(Plate VI. Fig. 2.)

Syringopora laxata (Billings), Canadian Journal, New Series, Vol. IV p. 118.

Corallites cylindrical, flexuous, sometimes geniculated, but not connected together by
transverse processes. Epitheca with numerous encircling striae and annulations. Diameter of
the corallites from one and a half to two lines, the distance between them being very variable.

In the absence of connecting processes, the present singular species differs from all the

typical examples of the genus, and it seems doubtful whether it can be retained in Syringopora
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at all. The only traces of the connecting processes consist in occasional spiniform or tubercu-

lar projections of the epitheca, which do not, however, reach contiguous corallites. According-

to Mr. Billings, the distance between the corallites varies from three to eight lines ; but in all

the specimens I have seen, the distance is less than this. In fact, owing to the flexuous

course taken by the corallites, and more especially to their being by no means strictly par-

allel, their distance apart is very variable ; and they are very often in contact for considerable

distances. In the absence of septa and in possessing infundibuliform tabulae, the present form
agrees with the normal examples of Syringopora.

Locality and Formation.—Rare in the Corniferous Limestone of Lot 6, Con. 1. Wainfleet.

Also at Woodstock (Billings).

Genus Aulopora (Goldfuss).

Corallum creeping, increasing by parietal gemmation ; the corallites pyriform, trumpet-
shaped, or cylindrical, the cavity of each communicating with that of the one from which it

springs. No tabulae ; septa absent, or represented in a rudimentary form by longitudinal

striae, or rows of minute spines.

The corals of the genus Aulopora have often the closest resemblance to young colonies of

Syringopora, before the latter have commeuced to throw up corallites vertically. There is thus

reason to think that some of the described species of Aulopora may be truly of the nature of im-

mature examples of Syringopora, though others appear to be undoubtedly mature and distinct.

Mr. Billings has described three species of this genus, all peculiar to Canada, from the

Corniferous Limestone of Western Ontario, and all of these have come under my notice. I

have also to record specimens which appear to be in every respect undistinguishable from A

,

tubceformis (Goldfuss).

43. Aulopora filiformis (Billings).

Aulopora filiformis (Billings), Canadian Journal, New Series, Vol. IV. p. 119.

Corallum fixed, creeping, forming^ somewhat confused groups, which adhere parasitically

to foreign bodies. Corallites about one-third of a line in diameter. Epitheca thick, with

numerous fine encircling striae. Corallites usually budded forth at intervals of from one- third

of a line to a line, sometimes further apart, their length being from half a line to- a line and

a-half. Generally, the young corallites are produced in an alternating manner upon the two

sides of the parent stem, but not uncommonly two, three, or four tubes may be produced at a

single point, and any individual corallite may commence to throw out buds for itself. The
tubes are often more or less bent, and their apertures are elevated above the surface upon

which the coral grows.

This beautiful little species

is of common occurrence in the

Hamilton formation, growing

parasitically upon Spirifera

mucronata, Cyrtina Hamilto-

nensis, Heliophylhm Haiti, Cys-

iiphyllum vesiculosum, the

epitheca of species of Favosites,

&c. It is readily distinguished

from the other species of the

genus by the small size of the

tubes, and also by its peculiar

mode of growth. It is allied

to Aulopora arachnoidea(H.a\\)

of the Trenton Limestone, but is a larger form, and occurs in more reticulating and com-

pressed groups.

Locality and Formation.—Common in the Hamilton Formation of the Township of Bosan-

quet. Very rare in the Corniferous Limestone (Billings).*

*The fossil which I described under the name of Alecto? Canadensis (Canadian Naturalist, Vol. vii., No. 3), was
founded upon casts obtained in the Corniferous Limestone. Having now obtained examples from the Hamilton group, in

which the actual fossil itself is preserved, I am disposed to regard this singular form as a somewhat anomalous Aulopora,. I

shall, therefore, describe it in the Appendix to this Report, under the name of Aulopora Canadensis.

a

Fig. 11.

a. Aulopora filiformis (Billings), growing parasitically upon Spirifera mucrona
ta. b. Portion of the same enlarged. Hamilton Formation, Arkona.
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44. Aulopora cornuta (Billings).

Corallites tubular, trumpet-shaped, the diameter of their mouths being two lines, whilst

that of the parent stem is about one line. Tbe corallites produced at intervals of from one to

six lines. The epitheca thick and apparently smooth, and destitute of encircling striae.

T was at first disposed to doubt if this species were really distinct from A. tubceformis of

Goldfuss ; but an examination of a considerable number of specimens has satisfied me that it

is a good species. A. cornuta is distinguished from A. tubceformis by the fact that the coral-

lites are less crowded, and the diameter of the calice often is nearly or quite twice as great.

In A. tubceformis the tubes seem to have a diameter at their mouths of about a line, judging,

that is, from the figure of the species given by Goldfuss, who states no measurement. Some
examples of A. cornuta have the mouths of the tubes not more than one line and a-half, or

even less, across, and there thus remains the possibility that specimens may be obtained

which will ultimately show A. cornuta to be only a large variety of A. tubceformis.

Locality and. Formation.—Rare in tbe Corniferous Limestone, Lot 6, Con 1, Wainfleet,

and Port Colborne. Common in the Hamilton formation of the Township of Bosanquet,

adhering to Brachiopods and Corals.

45. Aulopora tubceformis (Goldfuss).

(Plate VI. Fig. 3.)

Aulopora tubceformis (Goldfuss), Pelref. Germ. PI. xxix. Fig. 2.

Corallites tubular, more or less curved, expanding slightly towards the mouth. Diameter
of the calice, one line or a little more or less ; the diameter of the tube the same or a little less.

Whatever may be the value of A. cornuta as a distinct species, the Corniferous Lime-
stone of Western Ontario unquestionably yields examples of an Aulopora. which cannot be
distinguished from the well-known species of the Devonian of Europe, A. tubceformis of Gold-
fuss. It is unfortunate that Goldfuss does not give any measurements ; but accepting the

accuracy of his figure (Petrefakten, PI. xxix. fig. 2), the proportions and general form of our
specimens- agree exactly with those of this species. I have not seen any specimens in which
the corallites are as crowded as they are in the upper portion of Goldfuss' figure ; but our
specimens agree exactly with the portions of the same colony which appear on the right

hand side and near the base of the figure in question ; and, under any circumstances, the

approximation of the corallites is very liable to vary in different portions of a colony of

Aulopora. Upon the whole, therefore, I have no hesitation in identifying some of the exam-
ples from the Corniferous Limestone with the Eifel species.

Locality and Formation.—Not uncommon in the Corniferous Limestone of Port Colborne.

46. Aulopora umbellifera (Billings).

(Plate VI. Fig. 4.)

Aulopora umbellifera (Billings), Canadian Journal, New Series, Vol. iv. p. 119, fig. 21.

Corallum growing in a lax and spreading manner ; the primary stems remaining un-
divided for a distance of a quarter or half an inch, and then giving origin to a cluster of coral-

lites in an umbellate manner, some of these proliferating in a similar fashion, and at similar

intervals. The number of corallites in a cluster varies from five or six to as many as ten or
twelve, and though united at their point of origin they ultimately radiate more or less out-

wards like the spokes of a wheel. The epitheca is thick, with encircling strise and annu-
tions ; the diameter of the corallites is about one line j and the septa are well represented by
from six to ten rows of short spines.

This species is at ODce distinguished by its very peculiar mode of growth. As suggested
by Mr. Billings, it seems questionable if it can be retained in the genus Aulopora, and it is

quite probable that a new genus should be formed for its reception.

Locality and Lormation.—Not very uncommon in the Corniferous Limestone of Port
Colborne. Also in Lot G, Con. 1, Wainfleet (Billings).
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Genus Favosites (Lamarck).

The genus Favosites (Lamarck), comprises branched or massive corals, composed of numer-
ous more or less polygonal corallites, which are divided internally by transverse partitions or

" tabulae," sometimes quite rudimentary. The walls of the corallites are perforated by one,

two, three, or more rows of " mural pores," by which the separate corallites are placed in

communication. The septa are absent or rudimentary, being at most represented by tuber-

cles or short spines.

The generic limits of Favosites have not been universally agreed upon by palaeontologists,

and the genera Emmonsia, (Edw. andH.), and Astrocerium (Hall), have been founded upon
differences which Mr. Billings rightly regards as not of generic value. Thus, Emmonsia is

distinguished from Favosites simply by the incompleteness of the tabulae ; but this same
peculiarity can sometimes be observed even in F. Gothlandica, the type-species ofFavosites, indi-

vidual examples of which not very uncommonly exhibit portions with the complete tabulse of

Favosites and other portions with the imperfect tabulae of Emmonsia. In the same way, there

are many examples of Favosites, of more than one species, in which the tabulae, whether natu-

rally or from some peculiarity in the manner in which they were preserved, are quite rudi-

mentary and are even more imperfect than they are in ordinary specimens of Favosites hemis-

pherica, upon which the genus Emmonsia was founded.

The genus Astrocerium, again, was founded by Hall (Pal. New York, Vol. 2, p. 120,) to

include corals exceedingly like Favosites in all superficial characters, but differing in the pos-

session of spiniform septa. It would appear, also, though this character is not specially

mentioned, that Hall believed the corals which he referred to Astrocerium to be destitute of

mural pores. This latter point, if it could be proved, would amply suffice to separate Astro-

cerium generically from Favosites ; but there is much reason to think that the apparent absence

of mural pores may be due to mineralisation merely. At any rate, it is far from uncommon
to meet with examples of undoubted species of Favosites in which no pores can be detected.

The other point— namely, the presence of spiniform septa—is also not a satisfactory distinc-

tion, partly because some examples of Favosites exhibit the same thing, and partly because

some examples which would generally be referred to Astrocerium from their geological position

and general appearance, are without any traces of septa. Upon the whole, therefore, it would
appear that the genera Astrocerium and Emmonsia can not be retained.

The numerous species of Favosites may be divided into two groups, according as they are

massive or ramose, F. Gothlandica being the type of the former, and F. polymorpha of the

latter. The characters which have been relied on as separating the species of this genus are

chiefly the following :—1. The diameter of the corallites ; 2. The equality or inequality in

size presented by the corallites ; 3. The completeness or incompleteness of the tabulae
; 4. The

number of rows of mural pores ; 5. The position of the mural pores, whether on the flat faces

of the polygonal corallites or on their angles ; 6. The presence or absence of rudimentary
septa. For convenience of reference the more important species of Favosites may be arranged

as in the following table, it being remembered that some of the species here enumerated, are

perhaps not valid, and the characters derived from the number of rows of mural pores are not

constant, even in the limits of the same species :

—

A. Massive Species.

a. Tabulae complete. One row of mural pores, placed on the faces of the corallites.

1. Favosites basaltica (Gold).

2. Favosites turbinata (Billings).

b. Tabulae complete. Two rows of mural pores, placed on the faces of the corallites.

3. Favosites Gothlandica (Lam).

4. Favosites Niagarensis (Hall).

c. Tabulae complete. Three rows of mural pores, placed on the faces of the corallites.

5. Favosites midtipora (Lonsd).

6. Favosites Troosti (Edwards and Haime).

d. Tabulae complete. Mural pores situated in the angles formed by the prismatic walls

of the corallites.

7. Favosites alveolaris (Gold).

8. Favosites aspera (D'Orb).



45

e. Tabulae more or less incomplete. Mural pores in one, or more commonly in two rows.

9. Favosites hemispherica (Yandell and Shumard).

10. Favosites Forbesi (Edwards and Haime).

B. Ramose Species.

a. With one row of mural pores, on the faces of the corallites.

11. Favosites polymorpha (Gold).

12. Favosites cervicornis (De Blainville).

13. Favosites reticulata (De Blainville).

b. With one row of pores, placed in the angles formedby the prismatic angles of the corallites.

14. Favosites fibrosa (Gold).

No less than ten species of Favosites have been recognized as occurring in the Devonian

Rocks of Canada, of which Favosites Gotldandica, F. basaltica (?) F. Forbesi, F. hemispherica,

F. polymorpha, F. cervicornis, F. reticulata, and F. dubia are found in the same formation in

Europe ; whilst F. turbinata and F. Chapmani are as yet not known elsewhere.

47. Favosites Gothlandica (Lamarck).

Favosites Gothlandica (Lamarck), Hist, des Anim. sans Vert., vol, ii, p. 206.

Calamopora Gothlandica (Goldfuss), Fetref. Germ., vol. i, p. 78, plate xxvi, figs. 3a, 3b,

3c, and 3c.

Favosites basaltica (Hisinger), Leth. Suec, p. 96, pi. xxvii, fig. 5. Not F. basaltica of

Goldfuss.

Favosites basaltica (Goldfuss). Fetref. Germ., pi. xxvi, figs. 4c and 4d (cast, exclusis).

Favosites sub-basaltica (D'Orbigny), Prodr. <le PaUont., vol. i, p. 49.

Favosites Gothlandica (McCoy), Brit. Pal. Foss., p. 20.

Favosites Goldfussi(D'Orhhj;ny), Prodr. de PaMont., vol. i, p. 107.

Favosites Goldfussi (Milne Edwards and Haime), Pal. Foss. des Terr. PaUozoiques

p. 235, pi. xx, fig. 3 ; and British Fossil Corals, pi. xlvii, figs. 3-3c.

Favosites Gothlandica (Billings), Canadian Journal, New Series, vol.iv, p. 99, figs. 2, 3, 4.

Favosites Niagarensis (Hall), Pal. N. Y., vol. ii, pi. xxxiv. A, Fig. 4.

(Many more references could be given, but the above are the most important).

The following is the diagnosis given by Mr. Billings of this cosmopolitan species in the

paper already referred to :
—

" Corallum forming spheroidal, pyriform, or large hemispheric
or flattened masses ; corallites in general between one line and one and a half lines wide,

sometimes less or more, often two lines ; transverse diaphragms usually complete, rarely in-

complete ; mural pores in one, two. or three series, usually two, those of the same series about
half a line distant, sometimes less

;
pores surrounded by an elevated margin ; faces of the

tubes with one or two longitudinal striae, more or less distinctly developed
;
radiating septa

represented by a series of small spines, often in the rudimentary form of tubercles."

The chief characters which may be relied upon as distinguishing typical examples of

Favosites Gothlandica (Lam.), are the following :— 1. The corallites are of comparatively large

size, usually about one and a half lines in diameter, but varying from one to two lines. 2.

The corallites are generally markedly polygonal, and are for the most part tolerably uniform
in their dimensions. 3. The mural pores are in two rows, placed alternately or sometimes
oppositely on the faces of the corallites, and surrounded by elevated margins. 4. The tabulae

are complete, that is, extend from one side of the theca to the other. 5. Perfect examples
are usually of a more or less hemispheric or pyriform shape, and have their lower surface

enveloped in a thicker or thinner concentrically wrinkled epitheca.

Whilst the above characters are generally found to coexist in typical specimens of F.

Gothlandica, there are, nevertheless, numerous departures from this state of things which
must be attended to in studying; this protean species :

—

The size of the corallites in some specimens not otherwise separable from F. Gothlandica
is sometimes uniformly below the average in an entire colony, not exceeding one line, or even
a little less than this. This might not seem an important difference, but, as noticed by
Mr. Billings, it gives the coral an apparently very distinct general appearance.

The corallites, though usually distinctly polygonal, are sometimes nearly round, through-
out an entire colony ; and their relative size in the same mass may vary to some extent.
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Thus, it is not uncommon to meet with colonies, in which the great majority of the coral-

lites have a diameter one and a half lines, whilst some few have a diameter of a line or a

little less.

Whilst the mural pores are usually in two rows, there is sometimes but a single row, and

sometimes three rows ; and single colonies may be found to combine all these variations in

different corallites. It is probable that the typical forms upon which Goldfuss founded his

species F. basaltica, as believed by Lonsdale and McCoy, are truly referrible to specimens of F.

Gothlandica, (Lam), in which but a single row of pores is present. F. Goldfussi Edwards and

Haime, again seems unquestionably to be nothing more than a variety of F. Gothlandica

as asserted by Mr. Billings, the only distinctive characters brought forward by its authors

being the unreliable ones that the rows of pores vary from one to three, and that they are

more closely approximated than in typical examples of the latter. Lastly, the elevated ring

which is often found surrounding the pores in F. Gothlandica, is in many cases absent, single

specimens often exhibiting both conditions. It may be added that the pores themselves, even

in specimens otherwise well preserved, can by no means universally be detected.

The tabulae are for the most part complete, extending from one side of the theca to the

other ; but this condition of parts is by no means constant. Specimens, otherwise well pre-

served, sometimes exhibit a complete absence of the tabulae, the corallites being hollow.

Others exhibit a condition of things similar to what occurs in Favosites Forbesi, though not so

marked. The inner surfaces, namely, of the corallites, exhibit rudimentary and imperfect

tabulae, in the form of little projecting lamellae or ridges which project into the cavity of

the theca. Specimens exhibiting this peculiarity can usually be distinguished from examples

of F. Forbesi, without difficulty, by the fact that the ridges repi-esenting the tabulae are not so

closely set. are more delicate and plate-like, usually run across the whole width of the corallite,

and do not give to the interior of the theca the extraordinary roughness of appearance which

is characteristic of F. Forbesi. In other specimeus, again, the tabulae have the characters

which are distinctive of F. hemispherica, being closely set and incomplete, often more or less

bent, and commonly interlocking. Such specimens, however, are readily separated from those

which are rightly referred to F. hemispherica, by the fact that in the former some of the coral-

lites are always found to exhibit the complete tabulas of F. Gothlandica, whilst the size of the

corallites is on the average much more considerable. In fact, the commonest condition in the

specimens here alluded to, is that alternating portions of the mass exhibit the complete tabulae

characteristic of F. Gothlandica, and the incomplete tabulae characteristic of F. hemispherica.

Mr. Billings has also pointed out that the same corallite sometimes exhibits complete tabulae

in one portion of its course and incomplete tabulae in another.

As to the condition of the septa, the diagnosis of the species would, perhaps, be altered

for the better by the statement that as a general rule the septa are absent, or at any rate are

nideterminable. They are, however, not uncommonly to be recognised in the form of small

niequalities or minute tubercles on the interior of the walls of the corallites ; and they some-

times exist in the condition of distinct spines, though I have never noticed this state of things

in any of the specimens from the Corniferous Limestone. It is, however, not uncommon in

Silurian specimens, and it has been observed and figured by Mr. Billings from Canadian

examples found in the Corniferous.

Adult colonies of F. Gothlandica usually have the form of much depressed pyriform

masses, but great variations exist in this respect; and young colonies are usually spheroidal

or simply pyriform, whilst the largest and oldest masses tend to assume the form of dome-

shaped or hemispheric masses. The colony is based upon a concentrically wrinkled epitheca,

which is very commonly wanting in decorticated specimens, and attains a considerable thick-

ness in aged examples.

Locality and Formation.—Common throughout the Corniferous Limestone in Canada
West, and also in the Hamilton formation.

48. Favosites basaltica (Goldfuss).

Calamopora basaltica (Goldfuss), Petref. Germ. PI. XXVI. Figs. 4a, id.

Favosites basaltica; (Billings), Canadian Journal, New Series, Vol. IV. p. 106, (in part).

It is with regard to this species that I find myself compelled, though with great diffi-

dence, to differ from the conclusions arrived at by Mr. Billings {Canadian Jour. Vol. IV. p.
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106). more widely than as concerns any other form described by him. Having, however,

had the opportunity of examining a very extensive series of specimens, I cannot at present

accept his views with regard to the limits of this species. It seems pretty certain, to begin

with, that the forms included by Goldfuss {Petref. PI. XXVI. Figs. 4a

—

d) under the name
of F. basaltka differ from one another in their characters to such an extent that they would
usually be (as they actually have been) separated into two distinct species. On the one hand,

making the existence of a single row of mural pore? the distinguishing character of the species,

Goldfuss includes under this head forms which differ only in this character from F. GotJi-

laadica ; and on the other hand he associates with these forms which differ very widely from

F. Gothlandica in most of their characters, but which are believed to agree with the preceding

in the above mentioned feature. We may, therefore, consider that F. basaltka of Goldfuss was
made originally to include the following two groups of specimens :

1. Specimens agreeing with F. Gothlandica (Lam.), in possessing prismatic corallites, the

size of which is upon the whole generally uniform, but which differ from F. Gothlandica in

possessing but a single row of mural pores. {Petref. PI. XXVI. , Figs. 4c, id).

2. Specimens which agree with the preceding in having sometimes (not always) a single

row of pores, but which differ in having nearly rounded or cylindrical corallites, the sizes of

which are exceedingly unequal ; whilst the place of complete tabulae is taken by numerous
short projecting lamellae, which impart a peculiar and characteristic appearance to the inner

surface of the corallites. (Petref. PI. XXVI., Figs. 4a, 46).

Now, it is the first of these groups of specimens that palaeontologists have generally

agreed in regarding as the type-form of F. basedtica (Gold.); and the chief difference of
opinion has simply concerned the question whether these forms are separable from F. Gothlandica

(Lam.), or not. Some authorities, such as McCoy & Lonsdale, maintain, apparently with

good reason, that these forms are truly referrible to F. Gothlandica; whilst others, such as

Milne Edwards and Haime, retain these forms under a separate species under the name of

F. basaltka. Whichever of these views may be ultimately adopted, I, at any rate, have seen

no specimens from the Corniferous Limestone of Western Ontario which appear to me to be
truly referrible to the type here alluded to. We do meet, certainly, with specimens exhibiting

prismatic basaltiform tubes, in every respect resembling F. Gothlandica, except that the corallites

are on the average a little smaller, and they exhibit but a single row of mural pores. These
specimens I was at first Bight disposed to set clown as belonging to F. basedtica, and I have
seen them so named by others. I have, however, succeeded in fully satisfying myself that

the specimens in question are truly decorticated examples of F. twrbinata (Billings), in which
there is also but a single row of pores. Examples of this species can be found with the char-

acteristic epitheca in all stages and at all degrees of removal ; and when it has entirely dis-

appeared, all the characters of this first section of F. basaltica (Gold.), are assumed, the only
distinguishing mark, perhaps, being that the walls of the corallites have the comparatively
great thickness which is characteristic of F. turbinata. It need only be added in this connec-
tion, that unmistakable examples of F. Gothlandica not uncommonly exhibit, as has been often

noticed by other observers, the single rows of pores which Goldfuss believed to be character-

>tic of F. basaltica ; though I am not aware that any colony of F. Gothlandica has ever been
jbserved in which all the corallites possessed but one row of mural pores.

We have now to consider the other group of specimens included by Goldfuss under the
head of F. basedtica, namely, those in which the corallites are more or less circular or cylindri-

cal in shape, and are very unequal in size, whilst they possess other peculiarities as well.

These specimens were separated from F. basedtica by Milne Edwards & Haime, under the
name of Favosites Forbesi; but they were subsequently re-united with the preceding group of
forms by Mr. Billings, the name basaltica- being retained for the combined groups. My own
opinion, as I have already said, is that the colonies with small, nearly uniformly-sized, pris-

matic and uniporous corallites (as occuring in the Corniferous Limestone) are referable to

decorticated examples of F. turbinata (Billings). I, therefore, am at present disposed to

believe that Farosites Forbesi (Edw. & Haime), is a good species, clearly separable from the
type-form of F. basaltka, as generally accepted (though including part of F. basaltica of
Goldfuss) ; and I shall describe under this name the second group of specimens to which I
have drawn attention.
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49. Favosites Forbesi (Edw. & Hainie).

(Plate VLL, Fig. 8 and PI. VIII. Fig. 4.)

Calamopora basaltica (Goldfuss), Petref. Germ. PI. xxvi. Figs. 4 a and 4 b.

Favosites Forbesi (Milne Edwards and Haime"), Fol. Foss des Terr. PaUoziqnes, p.

238.

Favosites basaltica (Billings), Canadian Journal, New Series, Vol. iv. p. 106. (In part.)

Corallum forming spheroidal, pyriform, cylindroidal, or depressed hemispheric masses,

composed of corallites which are generally circular or cylindrical in shape, and which are

usually of very unequal sizes ; mural pores usually in two alternating rows, rarely in a single

row ; tabulae mostly rudimentary, and represented by very close-set projecting lamellae, which

roughen the interior of the corallites ; radiating septa represented, sometimes clearly, some-

times indistinctly, by a number of longitudinal ridges or striae.

The typical examples of this species are usually spheroidal, cylindroidal, or club-shaped,

and possess almost perfectly cylindrical corallites. The corallites are large and small, each

larger one being surrounded by a ring of smaller. The larger corallites are uniformly about

a line and a half or a line and three quarters in diameter ; but the smaller corallites vary

considerably in size, from an eighth of a line up to about a line. The mural pores often can-

not be made out, but in all the specimens I have seen there are constantly two rows of pores

on the larger corallites, thus differing materially from F. basaltica (Gold.). Mr. Billings, how-

ever, states that the smaller tubes possess but a single row of mural pores. The condition of

the tabulae is exceedingly peculiar, and I do not think, it can be due, as suggested by Mr. Bil-

lings, to the manner in which fossilisation was effected ; since it is constantly present in all

our Canadian examples of this species, whilst these occur side by side with examples of F.

Gothlandica in which the tabulae are complete. Exactly the same condition of the tabulae is

shown also in one of the figures of F. Forbesi given by Milne Edwards and Hainie, and

drawn from a specimen from the Upper Silurian Rocks of England. (Brit. Fossil Corals. PI.

60. fig. 2. f ). The tabulae, namely, are present in an incomplete and rudimentary form, being

represented by numerous close-set lamellae, ridges, or short spines, which project a short way
into the interior of the corallite, giving it a most peculiar and easily recognised appearance.

The most perfectly preserved specimen in my possession, in which the tubes are filled up,

instead of being as usual hollow, exhibits tabulae which are slightly more developed than those

just described, approximating closely to what is observable in F. hemispherica. The tabulae,

namely, in this specimen are close-set, thin, flexuous lamellae, which for the most part extend

about half-way across the corallite, often bifurcating or interlocking at their free ends ; but

which, in some instances, actually become complete, and pass right across the corallite. The
radiating septa are quite rudimentary, and, when discernible at all, have the form of obscurely-

marked longitudinal striae. Lastly, I have observed in several specimens, especially in those

of a cylindroidal or clavate form, the peculiar feature that the calices of a greater or smaller

moiety of the colony are closed by an epitheca, closely resembling what is observed in F. tvr-

binata (Billings).

Mr. Billings has shown that small specimens, having the characters above mentioned,

pass by a perfect transition into much larger pyriform specimens, which present the peculiarity

that the corallites at the base of the mass are large and unequal in size, whilst those at the

summit are on the average smaller, and are nearly equal in size. The same eminent palaeon-

tologist has also pointed out that the younger pyriform colonies also pass, by an equally per-

fect transition into elongated cylindrical forms, often of considerable length. Both these

statements I am enabled to confirm from my own observation.

Besides the typical examples of F. Forbesi which I have just described, there occur not

uncommonly others which I cannot at present separate from this species, though they present

several more or less well marked peculiarities. The corallum in the examples in question re-

sembles in shape the more ordinary individuals of F. Gothlandica, being circular and flattened

above, and springing from a pointed and attenuated base, which was doubtless enclosed in an

epitheca. The corallites are not distinctly circular, but are cylindroidal or sub-prismatic, and

they are nearly equal in size, having an average width of one line. Interspersed, however,

with the ordinary corallites are some smaller ones having a diameter of half a line or a little

less. The mural pores appear to form a double series. The radiating septa are well marked
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and form a series of about twelve strong ridges which run longitudinally in the interior of the

corallites. These septal ridges are crossed by rudimentary tabulae in the form of short spine-

like lamellae, about three or four in the space of a line, and not placed on the same level in con-

tiguous ridges. It is possible that these forms are specifically distinct from those which I

have here referred to, F. Forbesi ; but I do not feel that it is safe to separate them at present.

Locality and Formation.—Corniferous Limestone, Port Colborne, and Lot 6, Concession

1, Wainfleet.

50. Favosites hemispherica (Yandell and Shumard).

(Plate VIII. Fig. 3.)

Favosites hemispherica (Yandell and Shumard), Contrib. to Geol. of Kentucky, p. 7.

Alveolites hemispherica (D'Orbigny), Prodr. de Paleont, Vol. I., p. 49.

Ernmonsia hemispherica (Milne Edwards and Jules Haime), Pol. Foss. des Terr. Paleoz.

p. 247 ; and Brit. Fossil Corals, Plate XLVIIL, figs. 4, 4a.

Favosites hemispherica (Billings) Canadian Journal, New Series, Vol. IV., p. 105, figs.

5, 6, 7.

In its essential characters this species is very closely allied to F. Gothlandica. Externally,

however, it may in general be distinguished from the latter by the much smaller size of the

corallites, which are usually only from one twenty-fourth to one twentieth of an inch in dia-

meter, though they sometimes reach one line. Internally, the species is distinguished by the
fact that the tabula? are incomplete, very thin and closely set, usually extending only about
half way across the corallite, and often interlocked towards its centre. Some of the tabula?,

however, are usually complete. The mural pores are stated to be in one, two, or three rows.
(Milne Edwards and Haime, and Billings) but I have not succeeded in detecting their ar-

rangement in any of the Canadian examples which have come under my own notice. Accord-
ing to Milne Edwards and Haime, also, there are twelve well-developed septa, but these are

indeterminable in the Canadian specimens. This species may possibly turn out, as suggested

by Mr. Billings, to be identical with F. Gothlandica, but its distinctive characters can usually

be recognised with such ease as to justify placing it under a separate specific title. There
can be no hesitation, however, in following Mr. Billings in his refusal to adopt the genus
Ernmonsia, proposed by Edwards and Haime to receive this species, and founded simply upon
the incomplete condition of the tabulae.

Locality and Formation.—Common in the Corniferous Limestone of Ridgeway, Port
Colborne, and many other localities in Western Ontario. Also, in tho Hamilton Formation
of Bosanquet.

51. Favosites titrbinata (Billings).

(Plate VIII. Figs. 1 and 2.)

Favosites turbinata (Billings), Canadian Journal, New Series, Vol. IV., p. 109, and Vol.
V., p. 258, fig. 7.

" Corallum forming elongate turbinate masses, sometimes two feet in length and six

inches in diameter, often curved at the base. Corallites nearly of an uniform size, usually

somewhat less than a line in width • trausverse diaphragms thin, flat, flexuous, complete or

incomplete. Only one row of pores has been observed. Whole surface except the upper part
covered with a strong epitheca which closes the mouths of the cells " (Billings).

There can be no question as to the specific distinctness of this most remarkable species,

the most singular representative of the genus. The form of the colony varies much, but is in

typical specimens that of a straight or curved cone, which varies in length from less than one
inch up to two feet. Other examples are more or less cylindrical, either straight like Ortho-
ceratites, or moi-e commonly curved or twisted, and of irregular diameter. Other specimens,
again are irregular curved masses, which look like large potatoes.

In perfectly preserved specimens, the whole of the colony, except the upper surface, is

covered by a thinner or thicker epitheca, which seals up the calices of the corallites. The
summit of the colony is usually somewhat cup-shaped (though this may not be a natural
appearance) • and it is only here that the corallites are open. In most specimens, the epitheca

4
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is smooth, and is sufficiently thin to allow of the walls of the corallites to be distinctly traced

through it. In such cases, the mouth or calice of the corallites appears to be closed with a

kind of disc, which is sometimes level with the general surface, often depressed slightly below

it, and sometimes elevated in the form of a rounded boss. »

In a very large number of specimens, the epitheca has been more or less denuded over

parts where it originally existed. In such cases, it is mostly only the epitheca which has

been removed, and the corallites are left intact and uninjured, with their calices quite empty.

In other cases, the epitheca has been entirely decorticated, whilst the corallites may remain

uninjured, or may be more or less broken away towards their outer ends. Such specimens

can in general be readily recognized by the general shape of the colony ? nd the peculiar char-

acters of the corallites. In other cases, lastly, the epitheca is sufficiently thick to render the

calices of the corallites below, obscure or invisible. In these instances, concentric lines of

growth are usually exhibited by the epitheca, and these are sometimes developed into such

strong and irregular annulations as to simulate pretty closely the appearance of perfect speci-

mens of Clisiophyllum Oneidaense (Billings).

The corallites radiate from the imaginary axis of the colony, either in straight lines or

curves ; and the size of the mass in the turbinate specimens increases rapidly by the inter-

stitial addition of fresh corallites. In shape the corallites are rounded, sub-prismatic, or, more

commonly, distinctly prismatic. In size they are by no means uniform, there being generally

a considerable number of under-sized corallites intercalated amongst the nearly equal-sized

larger tubes. The larger corallites have most commonly a diameter of from a line to a tenth

of an inch, whilst the smaller ones may be half a line or less in width.

The tabulae are commonly complete, sometimes incomplete, and are about three or four

in the space of a line.

The mural pores, so far as I have observed, are uniformly in single rows, placed on the

flat surfaces of the corallites, not surrounded by an elevated border, and of comparatively

large size. Their distance apart is most commonly about half a line, but is sometimes as

much as a line.

The walls of the corallites are of unusual thickness, in the great majority of cases ; and

they are not undistinguishably fused with those of contiguous corallites. Hence the lines of

division between the walls of neighbouring tubes can be plainly seen in parts from which the

epitheca has been removed, or even through the epitheca when the latter is of no great thick-

ness.

Completely decorticated specimens might very readily be referred to one of the two

groups of forms usually placed in F. basaltica (Gold.) ; the group, namely, comprising forms

with prismatic corallites of small size, with but a single row of cells. Specimens, again, exhibit-

ing longitudinal sections, but not exhibiting the outer surface, would also, almost certainly, be

referred to F. basaltica. In the former case, the thickness of the walls of the corallites, and

their being generally quite distinct arjd not fused with one another, would usually suffice for

their determination. In the latter case, a positive determination would probably be impossi

ble, unless some portion of the outer surface could be observed.

Locality and Formation.— Common in the Corniferous Limestone of Ridgeway, Port

Colborne, and other localities in Western Ontario. Also in the Hamilton Formation of the

Township of Bosanquet.

Favosites polymorpha (Goldfuss).

(Plate VII. Fig. 7.)

Calamopora polymorpha (Goldfuss), Petref. Germ. Plate XXVII. figs. 2b, 2c. 2d, 3b, 3c

caet. exclusis).

Corallum sub-massive or dendroid, often dichotomously branched, or reticulated ; dia-

meter of branches varying from a little over a line to more than an inch. Corallites radiating

in all directions from an imaginary axis, nearly at right angles or obliquely, more or less con-

tracted internally and widening as they approach the surface. Diameter of corallites from half

to three-quarters of a line in branches of half an inch across, often with smaller ones interca-

lated. Calices in reality more or less polygonal, but often rendered circular by the thickening

of their walls. Mural pores in single series.
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The above would stand as a general definition for a number of branching species of

Favosites, which some eminent palaeontologists, such as Lonsdale, McCoy and Billings, regard

as belonging to a single natural group; whilst other high authorities as De Blainville, and
Milne Edwards and Haime, distribute them amongst several species. My own view would
coincide with the former of these—namely, that the forms in question should be regarded as

belonging to a single very variable specific type, the Favosites polymorpha of Goldfuss. As
this view, however, has not been universally accepted by the leading authorities on the sub-
ject, I shall describe the branching forms of Favosites which occur in the Corniferous Lime-
stone of Western Ontario, under the names of F. polymorpha, F. reticulata, F. dubia, and F.

cervicornis. To these I have to add an allied but apparently distinct and undescribed form,

which I shall designate by the name of F. Chapmani, and which appears to be in some res-

pects intermediate between the genera Favosites and Alveolites.

Taking this view of the subject, Favosites polymorpha proper will be restricted to such
forms as are more or less massive or lobate, thus constituting a transition between the truly

massive species and the regularly dendroid types such as F. reticulata and F. dubia. The
calices are polygonal, of unequal sizes, there being small ones intercalated amongst the larger.

The diameter of the larger calices is generally about two-thirds of a line ; and their walls are

not particularly thick.

As thus restricted, F. 'polymorpha can not be said to be of common occurrence in the Cor-
niferous Limestone of Western Canada ; and I have met with comparatively few specimens
which would conform with the figures given by Goldfuss in his great work. (Petrefacteu,
Plate XXVII. Figs. 2b, 2c, 2d, 3b and 3c.) This is the more singular, as the regularly

branched forms which constitute F. reticulata and F. dubia, are of exceeding common occur-

rence.

Locality and Formation.—Corniferous Limestone of Port Colborne and Ridgeway.

53. Favosites reticulata (De Blainville).

(Plate VII. Fig. 2).

Galamopora spongites (var. ramosa) (Goldfuss), Petref. Germ. Plate XXVIII. Figs.

2a—2g, (cast, exclusis). *

Alveolites reticidata (De Blainville), Diet. Vol. LX. p. 369.

Favosites Orbignyana (De Verneuil and Jules Haime), Bull. Soc. Gdol. de France, 2nd
series, Vol. VII. p. 162.

Favosites reticulata (Milne Edwards and Jules Haime), Pol. Foss des Terr. PaUoz. p.

241. j and Brit.. Foss. Corals, p. 215, Plate XLVIII. Fig. 1, 16.

Corallum dendroid, branched, the branches inosculating and reticulated in most instances,

diameter of the branches a line and a half to two lines, calices nearly equal, circular or nearly

so, with very thick walls, their diameter about half a line or a little less (counting in the

thickness of the wall).

This form is distinguished by its branched and usually reticulate form, and its equal or

sub-equal calices, which open on the surface with hardly any obliquity.

locality and Formation.—Abundant in the Corniferous Limestone of Port Colborne and
Ridgeway.

54. Favosites dubia (De Blainville).

Plate VII, Fig. 5.

Galamopora polymorpha (var. gracilis) (Goldfuss), Petref. Germ. Plate XXVII, fig. 5.

Alveolites dubia (De Blainville), Diet. Vol. LX, p. 370.

Favosites dubia (Edwards and Haime), Pol. Foss. des Terr. Paleoz., p. 243, ; and
Brit. Foss. Corals, p. 216.

This species is very closely allied to F. reticulata, from which it is unsatisfactorily

distinguished by the fact that the branches do not coalesce and inosculate, and by the

inequality in the size of the corallites, a few very small calices being intercalated amongst
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the larger ones. The diameter of the larger calices is from half a line to two thirds of a

line. The calices are more or less rounded, and their walls thick. The diameter of the

branches is mostly from three to four lines.

In some specimens, in place of there being a few minute corallites interspersed amongst

a great number of larger-sized ones, the corallites are only moderately unequal, and the

number of small ones is about equal to that of the large ones.

A considerable number of examples, again, occur, which do not appear to be separable

from the preceding, but in which the dimensions are decidedly smaller, the branches being

only from one and a half lines to two lines in diameter, and the width of the calices being

from one third of a line to half a line.

Locality and Formation.—Abundant in the Corniferous Limestone of Port Colborne and

Ridgeway.

5£. Favosites cervicornis (De Blainville).

Calamopora polymorphs (var. ramoso-divaricata) (Goldfuss), Petref. Germ., PI. XXVII,
figs. 3a, 4a, 4&, 4c (cset exclusis).

Alveolites cervicornis (De Blainville), Diet., Vol. LX, p. 369.

Favosites cervicornis (Milne Edwards and Haime), Pol Foss. ales Terr. PaUoz., p. 243
;

and Brit Foss. Corals, p. 216, PI. XLVIII, fig, 2.

Favosites polymorphs (McCoy), Brit Pal. Foss., p. 68.

Favosites cervicornis (Billings), Canadian Journal, New Series, Vol. IV, p. 110, fig. 9.

Corallum forming lobate or branched masses, the divisions of which are usually thick,

blunt and irregular. The corallites oblique to the axis of the branches, unequal in point of

size, with thin walls. The calices unequally sized, rounded or polygonal, about a line in

diameter, sometimes less.

F. cervicornis differs from F. polymorphs in its more branched and antler-like form,

the much greater obliquity of the corallites, and the thinner walls of the calices ; but it is

questionable if there exists any difference of specific value. Mr. Billings mentions that he

has specimens which agree well with those figured by Goldfuss (Petrefacten, PI. XXVII, figs.

3ci, 4a, 4i, 4c) ; and I have also several examples which appear to belong to the s?»me form.

The Favosites cristata of Edwards and Haime appears to be founded upon examples of F.

cervicornis, in which the calices are somewhat below the average, in width.

Locality and Formation.—-Rare in the Corniferous Limestone of Lot 6, Con. 1, Wain-

fleet, Ridgeway, and Port Colborne.

56. Favosites Chapmani (Nicholson).

(Plate VII,' Fig. 6.)

Corallum branching, apparently not reticulated, the diameter of the branches being from

two to four lines. Corallites exceedingly oblique, forming a very acute angle with the axis

of the branch, slightly unequal in point of size. Calices rounded or transversely oval, very

oblique, but not triangular when perfect. The internal wall of the corallite is prolonged along

the next corallite above, whilst the external or lower wall is truncated ; so that whilst the

corallite is oblique in its course, the opening of the calice is parallel with the surface. The
diameter of the calices varies from half a line to one line. The wall is comparatively thin.

This species is distinguished from all others known to me by the extremely small angle

which the corallites make with the axis of the branch, and by the extraordinary obliquity of

the calice. In this last respect F. Chapmani makes a near approach to the genus Alveolites
r

but the aperture of the calice is not triangular, unless worn down, the walls of the

corallites are quite thin, and there are no traces of septal teeth. The species to which F.

Chapmani approaches most closely is F. cervicornis (De Blainville). Our form, however, is

ramose and composed of cylindrical branches, instead of being lobate and divided into obtuse

finger-like processes ; whilst the aperture of the calice is considerably more oblique. Indeed,

F. Chapmani not only resembles Alveolites in the obliquity of the calice, but also in the fact

(as regards the more typical members of the latter genus) that the exterior wall of each
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corallite is free for a certain space, and is not overlapped by the corallite below, whereas in

Favosites the walls of the corallites are contiguous throughout, and are nowhere free. I have

dedicated the species to my distinguished colleague, Professor E. J. Chapman.

Locality and Formation.—Not uncommon in the Corniferous Limestone of Port Col-

borne, and Lot 6, Con. 1, Wainfleet.

Genus Alveolites (Lamarck).

Corallum dendroid, massive, or encrusting
;
composed of short, prismatic or cylindrical

corallites, with inseparably united walls, often arranged in superimposed concentric layers.

Tabulae complete. Mural pores few in number. Calices oblique to the surface, sub-triangu-

lar or crescentic, the lower lip most prominent. Septa absent, or represented by from one to

three vertical toothlike projections.

The genus Alveolites is very nearly allied to Favosites, but is distinguished by the much
greater shortness of the corallites, the common presence of one or more toothlike ridges repre-

senting the septa, and the oblique calice with its sub-triangular, crescentic, or semi-circular

aperture and prominent lower lip. In the obliquity of the calice, however, Favosites C/nij/-

mani closely approaches Alveolites. From CJmtetes and Stenopora, again, the genus Alveolites

is distinguished by the possession of mural pores, and, as a general rule, by the much greater

thickness of the walls of the corallites. As in the genus Favosites the species of Alveolites

may be divided into massive and ramose forms ; but some of the former are truly encrusting,

and simply become massive by the superposition with advancing age of successive concentric

layers of corallites.

Mr. Billings records two species of Alveolites as occuring in the Corniferous Limestone

of Western Ontario, and four species from the Hamilton formation of the same region. All

of these except A. squamosa, have come under my notice, and two of the Hamilton species

(viz. A. Roemeri, and A. Fischeri,) I have also detected in the Corniferous. I have likewise

to add five species from the Corniferous Limestone, which appear to be altogether new, to-

gether with a single undescribed form from the Hamilton group.

57. Alveolites labiosa (Billings).

Alveolites labiosa (Billings), Canadian Journal, New Series, Vol. IT. p. 114, Figs. 14, 15.

Corallum ramose, or sometimes sub-palmate, the stems cylindrical or sub-cylindrical,

branching at intervals of from a quarter of an inch to half an inch, generally at angles of from

§0° to 70°, but not anastomosing or forming network Diameter of the stems from a little

over a line to two lines. Corallites oblique, oval or sub-triangular, with a projecting lower lip.

Calices transversely oval, or triangular when worn, with the apex of the triangle directed

downwards. Calices distant from one another from a third to half a line measured verti-

cally, and from a fourth of a line to a third of a line measured diagonally or transversely.

Longest diameter of the calices, when unworn, about a fourth or a fifth of a line.

Sections of this species present a close

resembles toA Iveolites vermicularis (McCoy ),

(see Milne Edwards and Haime, British

Fossil Corals, Plate 48, Fig. 5), but the

branching takes place at more acute angles

in the present form, no interlacing of the

stems seems to occur, and the corallites,

though somewhat curved, are not flexuous.

In one specimen which may perhaps be a

variety of A. labiosa, the interior of each

corallite exhibits on the upper wall, on one

b
side, a single strong septal ridge, dividing the

I

Fig. 12.

a. Fragment of Alveolites cryptodens, (Billings) ; natural size.

Fragment of Alveolites labiosa, (Billings) ; natural size. c. Frag- calice Vertically into tWO COmmuniCatinii
ments of Alveolites conferta, (Nicholson) ; natural size. All from , ,

the Corniferous Limestone. Compartments.

Locality and Formation.—Abundant everywhere in the Corniferous limestone of Western

Ontario.
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58. Alveolites Rcemeri (Billings).

Alveolites Rcemeri (Billings), Canadian Journal, New Series, Vol. v., p. 255.

Corallum ramose, of cylindrical, sometimes sub-palmate, branched stems, from one and a

half to three lines in diameter. Calices transversely oval, about half a line in width, and one

fourth of a line in length, usually distant from one another about half a line measured in

the longitudinal direction of the stem, and one fourth of a line in the transverse direction.

In some examples, as noticed by Mr. Billings, the calices are more closely set than as

above stated, but this point is certainly not of specific value. The only two forms with which

A. Rcemeri could easily be confounded, are A. labiosa (Billings), and A. cryptodens (Billings).

From the former of these it is distinguished by the transversely-elongated oval form of the

calices, and their comparatively great width, the cells of A. labiosa being markedly triangular

and not having a width of more than a quarter of a line. In A. cryptodens, on the other hand,

the calices are more of a triangular shape than in A. Ro?meri, and they are much more dis-

tant and remote. Mr. Billings describes A. Rcemeri from specimens obtained in the Hamilton

formation, but examples also occur not very rarely in the Corniferous Limestone.

Locality and Formation.—Corniferous Limestone of Port Colborne. Abundant in the

Hamilton group at Bartlett's Mills, near Arkona, Township of Bosanquet.

59. Alveolites cryptodens (Billings).

Alveolites cryptodens (Billings), Canadian Journal, New Series, Vol. IV., p. 115, fig. 16.

Corallum dendroid, the branches cylindrical, or sub-cylindrical, from two to three lines

in diameter, not inosculating or forming a network. Corallites oblique, the calices transversely

oval, or sub-triangular, arranged in spiral or sub-spiral lines. The calices possess prominent

lower lips, and usually open in an obliquely and not directly transverse direction as regards

the axis of the branch. The long diameter of the calices is about half a line. Calices distant

less than a line measured either transversely or diagonally, and about a line measured verti-

cally. " Two small tooth-like ridges occupy the inner surface on the side towards the exterior,

apparently half a line from the mouth or lower lip of the cell" (Billings).

The characteristic tooth-like septal ridges of this species are only rarely preserved, and I

have never seen them ; but specimens with the proportions mentioned by Mr. Billings are by
no means very uncommon. Apart from this character, the species (Fig. 12, «,) is readily

distinguished by the ramose but not reticulated corallum, the large size and obliquity of the

transversely oval calices, and their comparative remoteness from one another.

Locality and Formation.—Corniferous Limestone of Port Colborne and Ridgeway.

60. Alveolites conperta (Nicholson).

Alveolites conferta (Nicholson), Geological Mag&ziiie, Feb., 1874.

Corallum ramose, composed of cylindrical or elliptical branching stems, which bifurcate,

but do not interlace. Diameter of the stems from two to three lines. Corallites minute,

'oblique to the surface, opening by calices which are arranged in irregular diagonal lines, and

have a circular, or transversely oval, hardly sub-triangular shape. Calices oblique, minute,

and excessively crowded, about one-sixth to one-eighth of a line in their longest diameter, and

separated by intervals of from one-fifth to one-fourth of a line transversely, or the same dis-

tance, or less, measured vertically. There are, thus, from three to four calices, and from two

to three interspaces in the space of one line, measured either diagonally across a branch or

vertically (Fig. 12, c).

This species is allied to the preceding in its general configuration, but it appears to be

decidedly distinct from these or from any previously described forms. It is distinguished by

its very minute and extremely close-set corallites, and by the fact that the calices are, as a

rule, not distinctly sub-triangular, and have not a markedly prominent lower lip. In some

respects, A. conferta has the aspect of a Ccenites, especially in the fact that the corallites appear

at first sight, to be surrounded by a copious ccenenchyma. This appearance, however, is

deceptive, and I have no doubt as to the correct reference of the species to Alveolites.

Locality and Formation.—Rare in the Corniferous Limestone of Ridgeway and Port Col-

borne.
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61, Alveolites (ccenites?) distans (Nicholson).

Alveolites (Ccenites 1) distans, (Nicholson), Geologieal Magazine, Feb., 1874.

Corallura ramose, the branches cylindrical, of a diameter of from a line and a half* to

two lines, dividing dichotomously at intervals of about half an inch, but not anastomosing.

Corallites oblique to the surface, with exceedingly thick walls. Calices exceedingly minute,

about one-eighth of a line in their longest diameter, sub-circular, transversely oval, or sub-

triangular, level with the surface, and having the lower lip hardly or not at all prominent.

Intervals between the calices proportionately very wide—about half a line. (Fig. 13.)

At first sight, this remarkable species has very much the appear-

ance of a Ccenites (such as C. intertextus) or of the uncertain form

Alveolites (?) seriaioporoides (Edw. and H.) It is, however, distin-

guished from the former by the not prominent and not markedly
triangular calices, and from the latter (which is almost certainly not

an Alveolites) by the fact that the corallites are arranged obliquely to

the surface.

Alveolites distans is readily distinguished from the other ramose forms

of the genus by the exceedingly small size of the calices, and the pro-

portionately great width of the intervals between them, and by the fact

that the calices are level with the general surface, or nearly so. There

is thus produced the fallacious appearance that the corallites are im-

bedded in an abundant coauenchyma.

Localifi/ nn<l Formation.—Rare in the Corniferous Limestone of
F
>

10-?-
a, ,-, Port Colborne.

Fragment of Alveolites
distans (Nicholson), natural
size, a Portion of the same
enlarged. Corniferous.

62, Alveolites ramulosa (Nicholson).

(Plate VII. Fig. 3.)

Alveolites ramulosa (Nicholson), Geological Magazine, Feb., 1874.

Corallum reticulated, composed of flattened sub-cylindrical or cylindrical stems from two-

thirds of a line to one and a half lines in diameter, branching with great frequency, and inter-

lacing to form a close network, the meshes of which vary from ona to two lines in diameter.

Corallites very minute, about three in the space of a line measured diagonally, the calices very

small, oval or triangular, separated by intervals of rather more than a third of a line, and
about a sixth to an eighth of a line in their longest diameter (Fig. 14, a and b).

This species represents in the genus Alveolites, the anastomosing F. reticulata in the

genus Favosites. It is distinguished from A. labiosa, with which it is structurally most
closely allied, not only by the reticulated form of the corallum, but also by the much more
minute corallites. It differs from ^4. conferta in forming a network, in the corallites being

more remote, and in the fact that the calices are distinctly sub-triangular or even triangular,

as a general rule.

Locality and Formation.—Not very uncommon in the Corniferous Limestone of Port
Colborne, and Lot 6, Con. 1. Wainfleet.

63. Alveolites Billtngsi (Nicholson).

(Plate VII. Fig. 1.)

Alveolites Billingsi, (Nicholson), Geological Magazine, Feb., 1874.

Corallum reticulated, composed of cylindrical or sub cylindrical stems, from two to three

lines in diameter, which branch dichotomously, for the most part at angles of about 40°, and
anastomose to form an open network, the meshes of which are oval or diamond-shiped, and
vary in length from three lines to three quarters of an inch. As in the preceding species, the

network is not always in a single plane, and the brandies often coalesce at the nodes of the
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network to form flattened sub-palmate expansions. Corallites small, crowded, with thin walls
;

the calices sub-triangular, or, when worn, markedly triangular, with the point of the triangle

directed downwards ; about three in the space of one line measured either diagonally or ver-

tically. The long diameter of the calices is about one-fourth of a line, and the interspaces

between them are about half as much. (Fig. 14, b.)

A. Billingsi is allied to A. ramu-
losa, but is distinguished by the larger

size of the stems, the dichotomous mode
of division, the more open network,

and the larger size of the corallites.

From A. labiosa it is distinguished by
its reticulated form and closer coral-

lites.

Locality and Formation.—Not very

rare in the Corniferous Limestone of

>£,'<\ Port Colborne and Lot 6, Con. 1,

Wainfleet.

^/-VV.
Fig. 14.

a Fragment of Alveolites ramulona (Nich.), of the natural size. 6
Portion of the same, enlarged, c Fragment of Alveolites Billingsi
'Nich.t, of the natural size. Corniferous Limestone.

64. Alveolites Selwynii (Nicholson).

(Plate VII. Fig. 4.)

Alveolites Selwynii (Nicholson), Geological Magazine, Jan., 1874.

Corallum forming an irregularly shaped crust or depressed mass about a line in thick-

ness. The corallites are extremely oblique to the surface, and open by calices which have the

form of curved or lunate slits, the length of which is about three quarters of a line, whilst

their width is only about a tenth of a line in the centre. The calices are placed in irregu-

larly alternating rows, or sometimes in an indistinctly sub-spiral manner, and are about
half a line or three quarters of a line apart.

This curious form belongs to the same section of

Alveolites as .4. sub-orbicularis, (Lam.) A. Goldfussi, (Bil-

lings), and A. depressa (Edwards and Haime). It is

distinguished by the remote, curved, fissure-like cali-

ces, with nearly parallel walls, and by the absence of

any distinct concentric arrangement of the corallites.

In the shape of the calices it somewhat resembles

Ccenites labrosus (Edwards and Haime), but it is in

reality totally different both in its general form and in

its real structure.

Fig. 15. I have only seen a single example of the species.

a fragment of the upper surface of the Aiveo- It is dedicated to Alfred K.. C. Selwyn, Esq., F. Gr. S.,
lites SehoyniiX'N\ch)., enlarged. Corniferous Lime-
stone.

Locality and Formation.

the Director of the Geological Survey of Canada.

-Corniferous Limestone, Port Colborne.

65. Alveolites Goldfussi (Billings).
]

Alveolites Goldfussi (Billings), Canadian Journal, New Series, Vol. V. p. 255, Fig. 5.

Corallum forming irregular undulated expansions, or depressed discoidal masses, several

inches in width and from two lines up to two inches in thickness. Under surface covered

with a thin concentrically-wrinkled epitheca, similar in every respect to that of a Favosites.
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The epitheca carries in young examples one, and in aged examples many layers of corallites,

which are arranged in a radiating manner round the central point of the coral, and which open

very obliquely on the surface. The calices are of large size, in general from three-fourths of

aline to one line across, and half a line in height. Their shape is usually transversely oval,

or three-sided, the outer side being curved, and the two inner sides straight. Owing to the thin

ness of the walls of the corallites, the calices do not appear to be separated by any interspaces

transversely, but overlap one another. There are no traces of teeth or grooves on the interior

of the corallite.

Alveolites Goldfussi is nearly related to three European species, viz., A. sub-orbicular i.<,

(Lam.) A.Labechei (Edwards and Haime), and A. Grayi (Edwards and Haime), the first from

the Devonian formation, and the two last from the Upper Silurian Rocks. From the first of

these the present species is separated by the slightly larger dimensions of the corallites, and

by the fact that the calices are destitute of the groove and corresponding process or ridge

which are such a marked feature in the former. Alveolites Labechei, again, has decidedly

smaller corallites, and the calices have an internal process, similar to that of A. siib-orbicularis,

though not so prominent.

Lastly, Alveolites Grayi, though larger than A. sub-qrbicularis or A. Labechei, neverthe-

less has smaller corallites than those of A. Goldfussi ; whilst the inner surface of the inferior

calicinal edge carries a distinct elevated process. As regards the species of Alveolites known in

the Devonian Rocks of North America, A. Goldfussi is too distinct to render any confusion

possible. •

Locality and Formation.—Abundant, and attaining a large size, in the Hamilton for-

mation of Bartlett's Mills, near Arkona, Township of Bosanquet.

66. Alveolites Fischeri (Billings).

Alveolites Fischeri (Billings), Canadian Journal, New Series, vol. V., p. 256, fig. 6.

Corallum in the form of a flattened, palmate or undulating expansion, which appears to

have grown in an erect position from a strong root-stalk, and which is cclluliferous on both

sides. Size of the entire corallum unknown, but certainly large, fragments of several square

inches in area being apparently not uncommon. Thickness from less than one line to four

lines ;
corallites oblique to the surface, the calices being transversely oval on the whole, usually

with one curved and two straight sides, iometimes diamond-shaped, with four straight sides.

In typical examples the calices have a long diameter of about half a line (sometimes morej

and a short diameter of about a fourth of a line ; and they are separated by intervals of about

half a line or less, measured either vertically or transversely across the frond. The interior

of the calice exhibits no internal process or ridge.

According to Mr. Billings, the calices in this species are " distant from each other about

two-thirds of a line in the vertical, and a little less in the transverse direction of the frond.

I have, however, seen no examples in which the calices are so remote as this
;
and I can only

suppose that Mr. Billings must have taken his measurements from older and larger specimens

than any which have come under my observation.

Alveolites Fischeri in some respects is closely allied to A. Goldfussi and A. sub-orbicular/

<

.

but it differs in its general form altogether, since it is celluliferous on both of its sides ; instead

of having the corallites opening on the upper surface, whilst the under surface is covered by an

epitheca. It is also distinguished by the proportions of its corallites, which are uniformly

smaller than in A. Goldfussi, and which do not carry the internal process of A. suh-orbicula-

ris. Mr. Billings records the species from the Hamilton formation, but I have also found it,

though rarely, in the Corniferous Limestone.

Locality and Formation.—Corniferous Limestone of Port Colborne. Hamilton formation,

Bartlett's Mills, near Arkona, Township of Bosanquet.

67. Alveolites frondosa (Nicholson).

Alveolites frondosa (Nicholson), Geological Magazine, Feb., 1874.

Corallum forming elongated, sometimes palmate expansions, which appear to have

grown in an erect position from a rooted base, and which are celluliferous on the two sides.
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The width of these expansions appears never to have been over an inch and a quarter, often

less, and the thickness rarely exceeds two lines, but the height is unknown, and certainly ex-

ceeded two inches in some (probably in many) cases. The corallites spring from the median
plane of the frond on both sides, are very oblique to the surface, and have very thick walls.

The calices are small, transversely oval, or sub-triangular, arranged in oblique lines, their long

diameter being not more than from one-fourth to one-third of a line, with a transverse diame-
ter one-half less. The inferior lip of the calice is thin and prominent, but there are no traces

of any internal ridge or tooth. The calices^re separated by intervals of about one-third of a

line in the vertical direction of the frond, and one-fourth of a line or less in the transverse

direction of the frond. There can be no question as to the entire distinctness of this not

uncommon species. It is readily distinguished

from all other species of the genus except A.

Fischeri, Billings, by its peculiar form and mode
of growth, and it is separated from this by the

very much smaller size of the corallites, and

their much closer arrangement. The only re-

maining species which has been recorded from

the Devonian rocks of Canada is A. squamosa
(Billings), but a reference to the subjoined de-

scription will show the entire distinctness of

this from A. frondosa. "This species" (A.

squamosa) " is found in wide, flat, irregular

expansions, sometimes six or seven inches in

breadth, and from half an inch to one inch and

a half in thickness ; composed of successive, and

often much distorted, layers, the cells opening

out upon the surface very obliquely, and sepa-

rated from one another by exceedingly thin par-

titions, which, when silicified and well brought

out by the action of the weather, present a pe-

culiarly rough squamose appearance. The cells

a Fragment of the same magnified. From the Hamilton are linear, in general about half a line in

length, and apparently about one-tenth of a

line in width. One of the specimens examined exhibits two spots, one-fourth of an inch wide
each, where the cells are less than half the average size. There are obscure indications of a

central ridge on one side of the cell in this species, as there is in A. sub-orbicularis." (Bil-

ings, Can. Jour., New Ser., Vol. V., p. 257.)
From the above description, it is obvious that A. squamosa belongs to the same natural

group of Alveolites as A. Goldfussi, A. sub-orbicularis A. Labechei, and A. Grayi. On the other

hand A. frondosa agrees with A. Fischeri in the fact that the corallum had the form of a flat-

tened expansion, which was attached below to some foreign object by a strong foot-stalk, and
which carried the corallites on both sides. Whilst agreeing in this respect with A. Fischeri,

the present species is nevertheless readily distinguished by the dimensions of the corallites.

Locality and Formation.—Common in the Hamilton Formation at Bartlet't's Mills, near

Arkona, in the Township of Bosanquet.

Fig. 16.

Genus Striatopora (II all).

" Ramose, coralla solid
; stems composed of angular cells ; apertures of cells opening upon

the surface into expanded angular cup-like depressions ; interior of the cell rayed or striated
;

striae extending beyond the aperture of the cell." (Hall, Pal. New York, Vol. II. p. 156).

As regards the typical species of this genus, viz. : S. fteomuosa (Hall), from the Niagara
group, some doubt has obtained as to its Coelenterate character, and it has been referred to the

class of the Folyzoa. There is, however, no doubt as to its being a true coral. One species

of the genus, viz. : S. Linneana (Billings) has been recorded from the Devonian Rocks of

Canada, and the close relationship between this and the ramose species of Favosites is obvious.

Professor Hall has also recorded a species of the genus from the Hamilton group of Iowa,

(viz. : Striatopora rugosa, Hall, Geology of Iowa, Vol. I., Part 2, p. 479, Plate I. Fig. 6),
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though it would appear that this is really identical with the previously described S.(Cyaihoponi)

Iowensis of Dale Owen. Lastly a species of the genus has been recorded by Messrs. Meek &
Worthen, from the Lower Helderberg group of Missouri, under the name of S. Missouriensis

(Geology of Illinois, Vol. III. p. 369, Plate VII. Fig. 4).

68. Striatopora Linneana (Billings).

Striatopora Linneana (Billings), Canadian Journal, New Series, Vol. V. p. 253, Fig. 1.

" Stems, two or three lines in diameter, branching at an angle of 75° to 80°; cells variable

in size, the greater number with the expanded mouth one line wide, and the circular cavity at

the bottom from one-third to one-half of a line ; the smaller or younger cells, of all sizes, are

somewhat uniformly distributed amongst the larger. In the perfect specimens the mouths of

the cells are everywhere in contact with each other, the edges of the walls between them sharp,

and the form more or less polygonal, general^ five or six-sided. In worn specimens the

cells are more nearly circular, and the walls obtusely rounded on the edge. The striae in the

cell-mouths not observed " (Billings, loc. cit. p. 253).

This species is by no means of common occurrence. The few examples which exhibit

the internal contracted aperture at the bottom of the expanded calice, can be determined with

ease ; but those in which these apertures are concealed, can hardly be separated from a small

undetermined Fdvosites which abounds in the same beds. The Favosites in question occurs in

the form of small sub-cylindrical, irregularly lobed, or sub-palmate masses, generally from an

inch to an inch and a half in height, the corallites being unequally sized, polygonal, and thin-

walled. The difficulty is still further increased by the fact that Striatopora Linneana does

not appear to possess the radiating striae which are so characteristic of the genus.

Local//// am! Formation.—Bare in the Hamilton Formation of Bartlett's Mills, near

Arkona, Township of Bosanquet.

Genus Trachypora (Edwards and Haime).

" Corallum dendroid, the branches presenting calices which are only slightly salient, and

in which there are no radiating septa ; coenenchyma very abundant, solid, and with the surface

marked by strong irregular, vermicular, and sub-echinulated striae." (Edwards and Haime,

Pol Foss. des Terr. Paleoz. p. 305).

M. M. Edwards and Haime have described one species of this genus (T. Davidsoni) from

the Devonian Rocks of Europe, and Mr. Billings has recorded another (T. elega?itula) from the

Hamilton group of Ontario.

69. Trachypora elegantula (Billings).

Trachypora elegantula (Billings), Canadian Journal, New Series, Vol. V. p. 254.

Corallum solid, ramose ; the stems from one and a half to two lines in diameter, branch-

ing at an angle of 75°. Corallites arranged in four or five rows, parallel with the direction

of the axis of the branch. Calices excavated in the coenenchyma, oval, about two-thirds of a

line in their long or vertical diameter, and half a line in their short or transverse diameter.

'J

1

he calices are surrounded by a prominent margin, and are usually separated by intervals of

about half a line. Not uncommonly an extra corallite is intercalated between the regular,

vertical rows. The surface of the coenenchyma is ornamented with slightly flexuous broken

striae, four or five of which occupy the space of one line.

This elegant species is readily distinguished from the only other known form of the

genus (viz., T. Davidsoni) by its cells arranged in a linear series, and its non-echinulate striae.

Locality and Formation.—Hamilton Formation of Bartlett's Mills, near Arkona, Town-
ship of Bosanquet.

Genus Ch^etetes (Fischer).

Corallum ramose, massive, or incrusting, composed of elongated basaltiform corallites,

which are in close contact, and are not united by any coenenchyma. Tabulae well developed
;

septa absent ; no mural pores.
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The genus Chcetetes is nearly allied to Favosites, but is separated by the absence of mural
pores. Very similar in all essential respects to Clia'tetes is the genus Stenopora, of Lonsdale,

the differential character of which is stated to be the presence of minute styliform processes

at the angles of the calices. Good authorities, however, reject the genus Stenopora altogether,

and refer the forms placed here partly to Favosites and partly to Chcetetes. Lastly, the genus

Monticulipora has been founded by D'Orbigny to include species of Chcetetes which increase

by gemmation, instead of fissiparously, as is ordinarily the case in the genus.

In the present state of our knowledge, it seems almost impossible to separate these three

genera ; or, at any rate, it is certainly often impossible, after the most careful examination

and comparison, to decide positively to which one of them a given specimen belongs. In the

Hamilton Formation of Western Ontario occur three small corals which are certainly referable

to one or other of these three genera, and which I shall provisionally consider as belonging

to the genus Chcetetes. All three I have been unable to identify with previously described

forms ; and I have, therefore, been compelled, though with great reluctance, to consider them
as new.

70. Chcetetes moniliformis (Nicholson).

Chcetetes moniliformis (Nicholson), Geological Magazine, Feb., 1874.

Corallum ramose, the branches having a diameter of from three to five lines. Corallites

polygonal, with thin walls, for the most part nearly equal in size, but having a few very small

ones intercalated amongst the larger ones. The surface exhibits rounded eminences

("mamelons") placed at distances of rather more than a line, over which the calices are larger

than in the intervals between them. About four calices in the space of one line. At each

of the angles of each calice is a minute nodular thickening, which gives a peculiar beaded

appearance to the surface, but which is not prolonged inwards into the interior of the corallite

in the form of a spine. On the contrary, well preserved specimens show that these bead-like

or moniliform thickenings of the angles of the calices are continued above the general surface

in the form of short, blunt spines, which communicate to the coral a roughness readily per-

ceptible to the touch.

Chmtetes moniliformis appears to be readily distinguished from

previously recorded examples of the genera Chcetetes, Monticulipora,

and Stenopora, by the moniliform thickenings of the angles of the

calices and the spiniform surface-projections therefrom proceed-

ing (fig. 17, b). The walls of the calices are thin, and are themselves

destitute of spines or tubercles, the spines exclusively proceeding

from the points where the angles of contiguous calices come to-

gether. Stenopora spinigera (Lonsdale) carries spines, as its name
implies, but these are borne by the walls of the calices all round,

and the other characters of the fossil are different. Stenopora

exilis (Dawson), from the Carboniferous Rocks of Nova Scotia,

also possesses spines, but these likewise spring from the margins

of the calices, are much more numerous than in the present species,

and are different in form and arrangement, whilst the calices are

v i

'S
, ™ . . ' -,- oval instead of being; polygonal, and the entire coral is of a more

a. Fragment of Chcetetes month- , . ., , ? r
, i . T 1 ••.• •_ r

formis (Nich.), enlarged; b. a por- slender and branching habit. In addition to its peculiar spines,

£X!veni^tc!^TU^tthe GheBteteS moniliformis, is further characterised by the compara-

mria,ceoiCha>tetcsBarrandi(m<&.), tively large size of the calices, their thin walls, their polygonal

SSraS"8*" Fr°m the
form, and (with the exception of those occupying the "mamelons")

their nearly equal dimensions.

Locality and Formation.—Rare in the Hamilton group of Widder, Township of Bosan-

quet.

71. Chcetetes Barrandi (Nicholson).

Chcetetes Barrandi (Nicholson),- Geological Magazine, Feb., 1874.

Corallum ramose, or forming small lobate masses, with a diameter of from two to five

lines. Corallites polygonal, nearly equal, though with some smaller ones intercalated amongst

the larger ones, with thin walls. The surface does not exhibit distinct eminences, but here
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and there are groups of corallites , slightly larger than the ordinary ones, and separated hy

intervals of about a line and a half. From four to five calices in the space of one line.

This species is very closely allied to C. Goldfussi (Edw. and H.), but is distinguished by

the fact that the calices are markedly polygonal, instead of being circular or oval, and that

they are sub-equal, with very few smaller ones interspersed amongst them, whereas, in the

latter species, there are intercafated amongst the ordinary calices a number of exceedingly

minute ones.' From the well-known Chcetetes tumidus of the Carboniferous rocks, again, the

present species is distinguished by the polygonal shape of the calices, their thin walls, and

their much larger size, the corallites of the former being thick-walled and nearly circular, and

there being about eight of them in the space of a line.

Locality and formation.—Not uncommon in the Hamilton group, at Widder, Township

of Bosanquet.

72. Chcetetes quadrangularis (Nicholson).

Chcetetes quadrangularis (Nicholson), Geological Magazine, Feb., 1874.

Corallum forming thin crusts of from one-tenth to one-sixth of a line in thickness

Corallites sub-equal, with very thin walls, about eight in the space of one line, for the most

part polygonal, but often quadrangular in shape. The surface is smooth, and destitute of

eminences" nor'are there groups of larger corallites regularly interspersed amongst the smaller

ones.

This species is found commonly encrusting Helio-

phyUum Halli, and often forming expansions of con-

siderable extent, but apparently never composed of

more than one layer of corallites. It is distinguished

from C. tuberculatum (Edw. and H.) by the smaller

size of the corallites, the absence of distinct eminen

ces or gibbosities of the surface (" mamelons,") and

the very commonly quadrangular form of the calices.

Locality and formation.—Not uncommon in the
F'£- 18 - Hamilton group of Bartlett's Mills, near Arkoua,

a. Portion of the crust of Chcetetes quadrangularis, T"nwn<8r.in nf Rr>«<inrmpr
(Nich.), growing upon Heliophyllwm Halli, slightly ^OWnsnip oi oosanquei.

enlarged ; b. a few cells of the same greatly enlarged.

From the Hamilton group. '

Genus Callopora (Hall).

Corallum compound, massive, encrusting, or ramose, the corallites minute, tubular.,

separated by a still more minutely tubular coenenchyma. The coenenchyma always rendered

vesicular by transverse diaphragms, and the corallites also usually tabulate. Septa rudimen-

tary or absent.

The genus Callopora includes a number of corals, which range from the Upper Silurian

(Niagara group) to the Devonian, and which, in some instances, have decidedly the aspect of

Polyzoa. The affinities of the genus are, however, beyond all question, so far at any rate, as

the species which have come under my observation are concerned. Callopora, beyond all

doubt, is a genus of Tabulate corals, and finds its nearest allies in the genera Heliolites and

Fistulipora. From the former of these, Callopora is separated by the absence of septa, and

from the latter by the fact that the tubuli of the coenenchyma are regularly tabulate, whilst

the corallites themselves have the theca either open, or partitioned off by few remote horizon-

tal tabulae.

One large species, which perhaps may subsequently be found to admit of subdivision

into two, has occurred to me in the Corniferous Limestone and Hamilton Formation of Wes
tern Ontario, and this is very clearly distinct from all previously recorded forms.

73. Callopora incrassata (Nicholson).

Callopora incrassata (Nicholson), Geological Magazine, Jan., 1874.

Corallum sometimes encrusting foreign bodies, sometimes forming large expansions, or

sometimes constituting large hemispheric masses which are composed of numerous concentric
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layers, superimposed one upon the other. Corallites very minute, tubular, their circular cali-

ces slightly elevated above the general surface, and surrounded by a prominent margin,

From three to five calices in the space of one line, separated by intervals of from half to two-

thirds of their own width. Corallites, sometimes with the theca undivided, but more com-
monly partitioned off by a few remotely placed horizontal tabula. Coenenchyma composed
of exceedingly minute tubuli, which are partitioned off by numerous close-set horizontal diaph-

ragms. No traces of septa. The surface exhibits at intervals of about two lines elongated,

star-shaped spaces, sometimes smooth, sometimes punctate or minutely pitted, which are not

penetrated by tubes of any kind, and appear to be quite solid. There are generally from three

to six corallites surrounding these vacant spaces, which are larger than the others ; and the

spaces themselves have a long diameter of about a line or more, by a shorter diameter of half

a line. In some specimens, also, the surface exhibits occasional large conical elevations pierced

each by a single canal, the diameter of which is about a line, and which descends vertically

into the mass.

The characters of Callopora incrassata are most remarkable, and I am not satisfied that

two closely related species have not been included under the above description. That we have

to deal here with a Tabulate coral allied to

Fistulipora or Heliolites is sufficiently clear ; but

there are many anomalous points presented by
the fossil. The specimens which I have included

under this head occur in at least three forms.

Some of them form thin crusts upon Heliophyl-

Ivum Haiti or Cystiphyllum vesiculosum, them-

selves in turn supporting the tubes of Ortonia

or Spirorbis, or the creeping stolons ofA ulopora.

Others form flattened or undulating expansions,

and others appear as irregular or hemispheric

masses, varying from an inch in 'diameter or

less, up to the size of a man's head, and com-

posed of numerous concentric layers. The
majority of examples exhibit the extraordinary

clear spaces on the surface,which are neither pene-

trated by the corallites nor by the tubuli of the

coenenchyma. These spaces are usually elon-

gated, and often somewhat depressed below the

fragment, natural general surface, and prolongations extend from
size. 6. a portion of the surface

,

magnified,showii>g the caijces ^ •

star-like manner. The corallites in
and coenenchymal tubuli. c. A portion of the surface less , , .

highly magnified showing a vacant space surrouuded by coral- their immediate neighbourhood are also Usually.

Ha
e

miittS
CalSeCtiOUOfafl'affmentenlarged

'

Fromthe
some or all, larger than the ordinary ones.'

Only a few specimens exhibit the large conical elevations perforated by large vertical canals
;

but in those that do, these structures appear to belong properly to the fossil, and not to be

extraneous. In other minor respects the fossils differ very considerably amongst themselves.

The specimens from the Corniferous Limestone are mostly of large size, the corallites are of

comparatively small size, the intervals ocupied by the coenenchyma are proportionately wider,

and the fact that the coenenchyma is composed of minute tubuli can not be determined. I feel,

however, pretty sure that these peculiarities are simply to be ascribed to the method in which

the specimens from this formation have been fossilised. In the specimens from the Hamilton

formation, again, the peculiar vacant spaces are not always recognisable, and appear to be cer-

tainly absent in some instances over areas of considerable extent. Most of the Hamilton

specimens show very clearly the tubular nature of the ccenenchyma, but there is a good deal

of difference as to the amount of coenenchyma. Some examples have the corallites separated

by intervals of nearly their own width, the interspaces being filled with circular or polygonal

tubules. Others, on the other hand, have the corallites nearly in contact, with but a single

row of exceedingly minute tubuli separating them. An epitheca, so far as I have seen, is

only occasionally present, and the flattened expansions often carry corallites on both sides.

Locality and Formation.—Corniferous Limestone of Port Colborne, and more abundantly

in the same formation at Hagersville. Common in the Hamilton formation at Widder, and

also at Bartlett's Mills, near Arkona, in the Townships of Bosanquet and South Williams.

»> e t> ijj
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Fig. 19.

Callopora incrassata, (.Nich).
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Genus Fistulipora (McCoy).

" Corallurn encrusting or forming large masses, composed of long, simple, cylindrical, thick-

walled tubes, the mouths of which open as simple, equal, circular, smooth-edged cells on the sur-

face, and have numerous transverse diaphragms at variable distances; intervals between the tubes
occupied by a cellular network of small vesicular plates, or capillary tubules traversed by dia-

phragms." (Brit. Pal. Foss. p. 11). The genus Fistulipora presents close affinities to the

genus HeUolites and also to Callopora. From the former, Fistulipora is distinguished by the

fact that the corallites are destitute of septa, whilst it differs from the latter genus in the fact

that the coenenchyma is regularly tubular, and that both the corallites and the intervening

tubuli are traversed by numerous and regular tabula?.

One species of the genus, viz. F. Canadensis (Billings), has been recognised as occurinu

in the Devonian rocks of Canada.

74. Fistulipora Canadensis (Billings-).

Fistulipora Canadensis (Billings)
; Geol. Survey, Canada, Rep. for 1857, p. 175 ; Ca-

nadian Naturalist, Vol. III., p. 420 ; and Canadian Journal, New Series, Vol. IV, p. 98,
Fig. 1.

Corallum forming irregular masses, or, more commonly, large undulating crusts or ex-

pansions, from, half an inch to an inch or more in thickness. Under surface covered with a

thin concentrically-wrinkled epitheca. Corallites perfectly cylindrical, from a third of a line

to half a line in diameter, usually about half a line distant from one another, sometimes one
line or more, their mouths slightly projecting above the general surface. Coenenchyma com-
posed of minute, polygonal or sub-circular tubuli, of which from two to four occupy the space

of one line. The number of tubuli separating the various corallites varies from a single row
up to three or four rows. Both the corallites and the intermediate tubuli of the coenenchyma
exhibit numerous close-set and well developed tabula?.

Fistulipora Canadensis occurs very abundantly in both the Corniferous Limestone and
the Hamilton formation of Western Ontario

;
and though there are some slight differences

between the examples from these two formations, these differences do not appear to be of spe-

cific value. F. Canadensis is very closely allied to F. decipiens (McCoy), from the Upper
Silurian Rocks, the chief or only distinction of importance beiDg that the tubuli of the coen-

enchyma are considerably larger in the former than they are in the latter.

Locality and Formation.—Common in the Cornifsrous Limestone of Port Colborne,
Ridgeway, Hagersville, &c. Also in the Hamilton formation at Bartletts's Mills, near
Arkona, Township of Bosanquet.

Genus Michelinia (De Koninck).

Corallum composite, forming hemispherical, depressed, or pyriform masses of prismatic or

sub-cylindrical corallites. Walls of the corallites perforated by mural pores. Tabulse well de-

veloped, vesicular. Septa represented by vertical stria? or ridges. Epitheca concentrically

wrinkled, with root-like prolongations.

The corals of the genus Michelinia approximate closely in their general characters to

those belonging to Favosites. Michelinia is distinguished, however, by the vesicular nature of
the tabula?, the generally larger size of the corallites, and the fact that the septa are present

merely in the form of stria?.

Mr. Billings has described three species of Michelinia, (viz., M. convexa, M. intermittens,

and M. favosoidea,) as occuring in the Corniferous Limestone of Western Ontario. Of these,

only the we'll known M. convexa has come under my notice.

75. Michelinia convexa (D'Orbigny)

.

Mi helinia convexa (D'Orbigny ), Prodr. de Faleont, t. I. p. 107.

Michelinia convexa (Billings), Canadian Journal, New Series, Vol. IV. p. 112, Fig. 13.

Corallum forming hemispherical or pyriform masses of large size. Corallites polygonal,
of unequal sizes, the larger ones from four to five lines in diameter, the smaller ones from ol e
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to two lines in diameter, Septa represented by numerous (about forty) vertical stride. Mural

pores generally in two or three rows on each of the prismatic faces of the corallites, sometimes

in one row, sometimes in several, distant from one another vertically from half a line to over

one line. Tabulae exceedingly convex and gibbous, usually with two, three, or four vesicular

swellings round their margins, distant from one another from half a line to a line and a half.

Locality and Formation.—This fine species is of not uncommon occurrence at various local-

ities in the Corniferous Limestone of Western Ontario. Amongst localities where it has been

observed, may be mentioned Port Colborne ; Lot 6, Con. 1, Wainfleet ; Oxford, near Wood-

stock, Ridgeway and Hagersville. It has also been recorded from the Devonian rocks of

Michigan, and Preston County, Virginia.

CHAPTER, III.

Brachiopoda op the Corniferous and Hamilton Formations.

The number of Brachiopoda in the Devonian Rocks of Western Ontario is very consider-

able, but good specimens are not obtainable in many parts of the Corniferous Ljmestone, and

our collection of these fossils is not so complete as that of the corals. For this reason, I have,

in treating of this group of fossils, availed myself largely of the published papers on this sub-

ject by Mr. Billings (Canadian Journ., New Series. Vols. v. and VI.}, and also of Prof. Hall's

magnificent work on the Brachiopoda of the Devonian Formation of the State of New York

(Pal. N. Y. Vol. IV). More especially our specimens, except in a few instances, do not exhi-

bit the internal characters of the valves, so important in this class of fossils , and these I have

generally quoted at length, for the benefit of Canadian students, from the works of one or

other of the above-mentioned eminent palaeontologists.

Altogether, I have identified about forty-three species of Brachiopods from the Devonian

of Ontario, belonging to the following genera:

—

Strophomena (seven species), Streptorhynchus

(one species) Orthis (two species), Chonetes (seven species), Productella (one species), Spirifera

(five species), Cyrtina (one species), Atrypa (two species), Athyris (two species), Leiorhyn-

chus (two species), Spirigera (three species), Retzia (one species), Amphigenia (one species),

Ccelospira (one species), Centronella (two species), Lingula (two species), Pholidops (one spe-

cies), and Crania (one species).

Of the above, a few species (such as Strophomena rhomboidalis, Spirifera mucronata, and

Atrypa reticularis) are well known European forms; and others are nearly allied to European

species, if not quite identical with them ; but the greater number are peculiar to the American *

Continent.

76. Strophomena perplana (Conrad).

Strophomena perplana (Conrad), Journ. Acad. Nat. Science, Vol. viii. p. 257. PI. XIV.

fig. 11.

Strophomena pluristriata (Conrad,) op. cit., p. 259.

Strophomena delthyris (Conrad), op. cit., p. 258.

Strophomena crenistria (Hall), Report Fourth Geological District. New York, p. 171,

fig. 4.

Strophomena fragilis (Hall), Tenth Report on the State Cabinet, p. 143
;
and Rep. Geo!.

Survey of Iowa, p. 496. PI. iii. fig. 6 a, 6 c.

Strophomena perplana (Billings), Journ. Can. Institute, New Series, Vol. VI. p. 343.

Strophodonta perplana ; (Hall), Pal. N Y., Vol. iv. p. 98. Pis. XL XII. XVIII. and

XIX.

Form semi-elliptical or semi-circular ; the width exceeding the length, though not greatly-

Valves flattened, or slightly concavo-convex, regularly rounded in front. Hinge-line straight,

as long as, or longer than, the greatest width of the shell, which is sometimes extended to-

wards the cardinal angles or almost auriculate. Ventral valve slightly convex, with its

greatest convexity at about one-third from the beak ; the dorsal valve gently concave or
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nearly flat. Area of the ventral valve about one line wide at the beak, that of the dorsal

valve being about half as wide. Both areas are striated, and they form with one another an
angle of 90° or a little more. There is no foramen, but sometimes a flat triangular space with

a narrow median callosity.

Surface with numerous fine, equal or sub-equal stria?, which increase in number in pro-

ceeding from the beaks to the margins, both by bifurcation and intercalation. Six to nine

striae occupy the space of a line ; and these are crossed by close-set coucentric striae, from
ten to twelve in the space of a line. Besides the close cancellation thus produced, there

are often irregular concentric undulations of both valves, and sometimes the bases of minute
spines can be detected.

Average examples have a width of about an inch by a length of about three quarters of

an inch ; but the width on the hinge-line varies from half an inch to two inches.

As regards the internal characters, Prof. Hall states (Pal. N. Y. Vol. iv. p. 100) that
" the interior of the ventral valve is marked by large flabelliform divaricator muscular im-

pressions, extending more than half the length of the shell ; narrow above, with sides nearly

straight, curving below and deeply divided in front, each division showing four or five lobes.

The occlusor impressions are two semi-oval elevated spots a little below the apex, the centre

becoming a thickened ridge or process lying beneath the place of the foramen, with a cavity

on each side for the insertion of the bifurcate dorsal cardiual process. * * * The mus-
cular impressions of the dorsal valve are distinctly but not strongly marked; these are sepa-

rated above by a median ridge which divides in the bifurcating cardinal process, and this is

supported on each side by an oblique pustulose ridge which gradually merges into the sur-

face of the shell."

Strophomena perplana (Conrad), belongs to a
group of Strophomenoid shells separated by Prof.

Hall from Stropthomena proper, to form a new
genus, which he terms StropJwdonta. The chief

peculiarity of the forms included by Hall in

his genus Strophodonta is the absence of a foramen
in the area of the ventral valve ; but as the

^r a miniii ^/ forms m question are in most respects other-

Fl0 20
wise undistinguishable from the typical species of

strophomena perplana (Conrad), a A medium-sized Strophomena, it would seem advisable not to regard
individual, of the natural size: a A portion of the sur- .->• r •, i • c ii

face of the same, enlarged. Corniferous Limestone. thls peculiarity as being ot more than at any rate

sub generic value. S. perplana is an extremely characteristic species of the Devonian Rocks of

North America, and is in general readily recognised by its flattened form, its fine equal striae,

and the close concentric striation of the surface in well preserved specimens.

Locality and Formation.—Common in the Corniferous Limestone of Port Colborne, and
lot 6, Con. 1, Wainfleet.

77. Strophomena demissa (Conrad).

Strophomena demissa (Conrad), Joum. Acad. JS/at. Sciences, Philadelphia, Vol. VIII, p.

258, pi. 14, fig. 14.

Strophomena demissa (Hall), Tenth Report on the State Cabinet, p. 137.

Strophodonta demissa (Hall), Report on the Geological Survey of Iowa, p. 495, PI. Ill,

fig. 5.

Strophomena demissa (Billings), Joum. Can. Institute, New Series, Vol. VI, p. 341, figs.

116-118.

Strophodonta demissa (Hall), Pal. N. Y., Vol. IV, pp. 81, 101, 114.

Shell very variable both in form and in dimensions. The form is usually semi -elliptical,

but may be sub-quadrate or sub-triangular. Usually the width of the shell exceeds the
length, but sometimes both dimensions are equal, and occasionally the width is less than the

length. The hinge line is usually equal to or greater than the greatest width of the shell,

and the cardinal angles are often extended or auriculate. Specimens vary from a third of
an inch to an inch and a half in width.

The ventral valve is convex, sometimes strongly so, and the convexity is usually uniform
and regular from the umbo to the ventral margin. The dorsal valve is moderately concave.

5
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The beak of the ventral valve is small, prominent, and slightly incurved ; the area of

m derate width, and sometimes with a smooth triangular space occupying the place of the

foramen. The dorsal area narrow.

The surface is marked with " numerous crowded stride, about nine or ten of which are

much stronger and more elevated on the umbo of the ventral valve, with finer ones coming in.

between and on either side; striae frequently increasing by intercalation and bifurcation, until

they become very numerous and much finer at the margin. On the dorsal valve, the striae

are similar to those of the ventral valve " (Hall).

According to the observer just quoted, " the interior of the ventral valve, and casts of

the same, show a large flabelliform divaricator muscular impression, which is somewhat widely

separated in front, and each division distinctly lobed. The occlusor muscular impressions

occupy a semi-elliptical space on each side of a narrow central depression, the marking on
either side being double in well preserved specimens. The upper extremities of this im-

pression are close under the arch of the umbo, and separated by a smooth space from the

divaricator impressions. Beyond the muscular impressions, the interior surface is minutely

pustulose, the points being more prominent just without their limits ; beyond which the

course of the vascular impressions can be distinctly traced. In the dorsal valve the anterior

and posterior occlusor muscular impressions are very conspicuous and deeply marked, and
often limited by an elevated ridge, a narrow longitudinal ridge dividing the two pairs. On
each side, and below the muscular impressions, the surface is marked by small pustules or

tubercles ; and beyond these the surface is minutely pustulose, the vascular impressions be-

coming distinct towards the margin. The cardinal process is divided from the base, the

divisions strongly diverging." (ftdceontologg of New York, Vol. IV, p. 103.

S. demissa, like the preceding, belongs to the section elevated by Hall to the rank of

a genus under the name of Strophodonta. It is a variable species, and unless the hinge-line

be preserved with the area, it is not alwys possible to refer examples to it with certainty.

The species occurs in almost every sub-division of the Devonian series of North America.

Locality and Formation.—Corniferous Limestone of Port Colborne and of numerous other

localities in Western Ontario.

78. Strophomena inequistriata (Conrad).

Strophomena inequistriata (Conrad), Journal Acad. Nat. Sciences, Philadelphia, Vol.

VIII., p. 254, Plate XIV. Fig. 2.

Strophomena inequistriata (Hall), Geol. Eep. 4th District, p. 200, Fig. 4 ; and Tenth
Report on the State Cabinet, p. 142.

Strophomena inequistriata (Billings), Journal Canadian Institute, New Series, Vol. VI. y

p. 338.

Strophodonta inequistriata (Hall), Pal. New York, Vol. IV., p. 106, Plate XVIII, Figs.

2a—k.

[Compare Orthis interstrialis (Phillips), Pal. Foss. p. 61, Plate XXV. Figs. 103 a-d;

Lepicena interstrialis (Davidson), Brit. Fossil Brachiopoda, p. 85, Plate XVIII. , Figs. 15-18
;

Strophodonta varistriata, var. arata ( Hall), Pal. New York, Vol. III., p. 183, Plate 18, Figs.

la-i; Stophodonta textilis (Hall), Pal. New York, Vol. IV, p. 108, Plate XVIII. Fig. 3;
and Strophodonta concava (Hall), Pal. New York, Vol. IV., p. 96, Plate XVI.]

Shell semi-oval or semi circular, widest at the hinge-line, which varies from one to three

inches in length. Cardinal angles usually somewhat acute, and sometimes eared. Width of

the shell usually from a fourth to a third greater than the length. Valves concavo-convex ;

the ventral valve convex, with a variable curvature, often abruptly arched towards the margin
;

the dorsal valve concave, but generally less slrongly curved than the ventral. Beak of the

ventral valve apparently very variable in its prominence ; the area narrow, vertically striated,

and crenulated in the neighbourhood of the beak.

t'urface marked with distant elevated simple striae, which increase towards the mai-gins

of the shell by interstitial additions, and which are separated by flat or slightly concave inter-

spaces, distant from half a line to a line at the margin. These interspaces are occupied by
exceedingly fine and close longitudinal striae, from four to ei<jht existing in one interspace.

Further, the coarse and fine radiating striae are cancellated by a crowded series of exceedingly

fine and cl se-set concentric striae.
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As regards the internal characters of this species, according to Professor Hall, " in

the interior of the ventral valve, the occlusor muscular impressions occupy a narrow, sub-

quadrangular elevated space, just beneath the apex, whilst the divaricator muscular imprints

occupy a short broad space on each side, and are limited by nearly vertical or slightly

curving ridges which have in some degree the appearance of dental lamellae ; within the limits

of these ridges the muscular imprints are not strongly marked. In the dorsal valve the pos-

terior occlusor imprints are broad and extending far towards the cardinal line, and often limited

externally by a low pustulose ridge ; the anterior impressions are small and narrow, separated

by a narrow mesial ridge, and margined by diverging elevated ridges, which, above the impres-

sion, are united in the mesial ridge from which proceeds the bifurcating cardinal process."

S. inequistriata is placed by Hall in his genus Strophodonta, and is stated to possess no
foramen ; but Mr. Billings asserts that a small linear foramen is present. In most respects

S. inequistriata appears to be identical, as pointed out by Hall, with Lepimna (Orthis) ink r-

strialis, (Phillips), from the Middle Devonian of England and Europe ; and no other distinct-

ons can be at present laid down between the two forms, except that the latter is upon the whole

somewhat smaller, and that it does not seem to possess the fine concentric striae of the former.

When the internal characters of L. interstrialis are known, other differences may perhaps

appear. It may also be doubted, as pointed out by Mr. Billings, if S. inequistriata is specifically

distinct from the Devonian forms described by Hall under the names of S. textilis and S. con-

cava. Lastly, S. inequistriata is closely allied to the S. varistriata of the Lower Helderberg

Rocks, and has decided affinities with the still more ancient S. alternata of the Lower Silurian.

I* am unable to see that there are any differences of specific value between this and 8.

inequiradiata Hall, though the opposite is maintained by Hall. S. inequistriata may in

general be readily recognized by the characters of its surface-ornamentation and by its shape.

Locality and Formation.—Corniferous Limestone, Port Colborne; Lot 6, Con. 1, Wain-
fleet ; Ridgeway, and generally throughout the Corniferous and Hamilton formations of Western
Ontario.

79. Strophomena Patersoni (Hall).

StropJwmena Patersoni (Hall), Tenth Report on the State Cabinet, p. 114.

Strophomena Patersoni (Billings), Jour. Can. Institute, New Series, Vol. VI., p. 340,

Fig. 115.

Shell semi-oval, ventral valve convex, depressed towards the cardinal angles, which are

slightly extended or aurieulate. " Surface marked by distant elevated radiating striae, and

the intermediate spaces by undulating fine striae, and crossed by short abruptly arching

wrinkles, which are interrupted by the strong radiating striae. The fiuer radiating striae on the

ventral valve are from three to ten or twelve between the stronger ones ; whilst on the dorsal

valve the spaces are wider, and there are from ten to twenty finer striae between the stronger

ones. The finer striae are crossed by equally fine concentric striae, giving the entire surface

a delicately cancellated appearance," (Hail, Pal. N. Y., Vol. IV., p. 89).

S. Patersoni is very closely allied to S. inequistriata, from which it is perhaps not speci-

fically distinct. The chief points of distinction are to be found in the smaller convexity of

the ventral valve in S. Patersoni, in the greater number of the fine intermediate striae, and
in the presence of well-marked concentric wrinkles. S. Patersoni is also allied to the Silu-

rian S. corrugata of Portlock, but the latter is a flatter and smaller form.

Locality and Formation.—Not uncommon in the Corniferous Limestone of Ridgeway,

and Lot 6, Con. 1, Wainfleet.

80. Strophomena ampla (Hall).

StropJwmena ampla (Hall), Tenth Report on the State Cabinet, p. 111.

Strophomena ampla (Billings), Jour. Can. Institute, New Series, Vol. VI., p. 345.

Strophodonta ampla (Hall), Pal. N. Y., Vol. IV., p. 93, PL XIV., 1 a—I i.

Shell large, from two to three inches wide, the length from a fourth to a third less,

semi-oval or semi-circular, the hinge-line as wide or wider than the greatest width of the shell

below. Ventral valve concave, with a slight convexity near the beak • dorsal valve convex,

with a concavity in the neighbourhood of the beak, following the curvature of the ventral
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valve. Area of the ventral valve from one to three lines in width, transversely striated for

from one-third to one half of the distance from the beak to the cardinal angles. Dorsal area

narrow and linear.

" Surface marked by angular, sub-equal, interrupted or rugose striae, which are often

made to appear more uniform by the partial exfoliation of the shell. The striae are bifur-

cated two or three times before reaching the margin, and they are sometimes increased by
intercalation. As usually preserved, they rise at intervals into sharp ridges or elongated

nodes ; and in well-preserved specimens these are produced into short spines. When the shell

is exfoliated, the surface between the striae is marked by minute pores or tubular openings,

which communicate with pustulose elevations on the interior surface of the shell. In the en-

tire cast, these pores mark the surface with considerable regularity, varying in size, and uni-

formly larger below the middle, where the valve is more abruptly reflected

" The muscular impressions of the ventral valve are very large and broad, and the mar-
gins distinctly limited by a curving elevated border. It is divided in the middle by a more
or less developed septum, which terminates in a prominent callosity beneath the place of the

foramen : this callosity gives a bilobate character to the cast of the rostral cavity. The
place of the occlusor muscles is strongly marked, and that of the divaricator muscles distinctly

bilobed. The muscular imprints are about two-thirds as long as wide, and the width is often

nearly equal to half the width of the shell. The muscular impressions of the dorsal valve

are narrow and elongate, and are separated by a rounded median ridge, which divides above

and continues in two diverging processes, the full extent of which is not shown in any of our

specimens," (Hall, Pal. N. Y., Vol. IV., p. 94). «

Professor Hall places S. ampin, in his genus Strophodonta, and states that the place of a fora-

men is taken by a smooth triangular space with a narrow callosity along its centre. According
to Mr. Billings, however, there is a small linear closed foramen, one-third of an line in width.

It seems very doubtful if there is any difference of specific value between S. ampla and the

more ancient Lower Helderberg species, S. pundulifera \
Conrad), S. Headleyana (Hall), and b.

cavuinbona (Hall i. Mr. Billings points out that S. ampla and S. pundulifera are substantially

identical^ the Corniferous specimens, however, being on an average larger than those figured

by Hall from the Lower Heidelberg. I have, however, collected examples of S. pundulifera
the dimensions of which are fully equal to those of the Devonian form. It would probably be

wise, therefore, to substitute S. pundulifera for S. ampla, retaining the names Headleyana
and cavumbona in the meanwhile as designations of varietal or sub specific value, thus carrying

out Professor Hall's own view that a more extensive series if specimens will show that all these

forms belong to '•' one species presenting variations of size, degree of convexity, width of area,

and difference of surface-markings due to the influence of the sediment and other surrounding
conditions which affect the development of animal life." (For descriptions and figures of S.

Headleyana. S. cavumbona, and S. 'pundulifera, see Palaeontol gy of New York, Vol. Ill,

p. 185, PI XX., Figs. 1—3
j p. 187, PI. XXI, Figs. 1—3, and p. 188, Plate XXI, Fig. 4,

and PI. XXIII, Figs. 4—7.
Strophomena ampla may as a rule be recognized by its peculiar form and the characteris-

tic ornamentation of the surface. The commonest appearance is when the shell is partially ex-

foliated and the puncta between the striae are visible. Spines cannot usually be detected,

but Mr. Biilings has figured a specimen in which the whole surface is adorned with short

spines.

Locality and Formation.—Corniferous Limestone of Port Colborne.

81. Strophomena nacrea (Hall).

Strophomena {Strophodonta) nacrea (Hall), Tenth Report on the State Cabinet, p. 144.

Strophodonta lepida (Hall), Geol. Report, Iowa, Vol. I., Part ii., p. 493, PI. III., figs. 3,

a, b. c.

Strophomena lepida (Billings), Journ. Can. Institute, New Series, Vol. VI. p. 344.

Strophodonta nacrea (Hall), Pal. N. Y., Vol. IV., p. 104, PI. XVIII., figs. 1, a, b.

Shell small, from four to nine lines wide, and from three to six lines long, semi-circular,

or sub-quadrate, the hinge-line crenulated and as wide as, or wider than, the shell below.

Front margin rounded, cardinal angles rounded or extended and angular. Ventral valve
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regularly but not greatly convex, depressed towards the cardinal angles. Area narrow, linear,

without foramen
; beak small. Dorsal valve concave.

Surface shining, smooth, without radiating stria}, but with very faint concentric lines

of growth.

" The muscular impressions in the ventral valve extend more than half the length of the
shell. The divaricator muscular imprints are deeply depressed, elongate-ovate, narrowing
above, and somewhat widely separated below

; while the occlusor impressions are narrow
ovate spots on the thickened portion of the shell, and below these extends a narrow elevated

band separating the other impressions. In the dorsal valve, the anterior and posterior occlu-

sor impressions are small and not strongly defined. The cardinal process is slender, bifurcat-

ing, with a narrow rounded ridge extending from its base down the middle of the valve. The
interior of the shell, excepting the muscular impressions, is studded with prominent scattered

granules or papillae. The crenulations on the hinge-line are rather distant but conspicuous."

(Hall, Pal. N. Y., Vol. IV., p. 104).

Strophodonta nacrea is readily recognised by its general form and smooth
surface, and, when the shell is preserved, by its pearly lustre. It is nearly
allied to the Strqpkomena (Ortkis) lepis of Bronn, from the Devonian Rocks of
Europe ; but according to Hall, it is distinguished by being much less dis-

str'ophm'nena tinctly striated, and by having only about half as many crenulations on the
nacrea (Hall), of hin^e-line.
%ht natural size. °
Corniferous Lime-
Itone.

Locality and formation.—Rare in the Corniferous Limestone of Port Colborne.

82. Strophomena rhomboidalis (Wahlenberg).

This well-known species is so familiar to all students of Palaeozoic Geology, and its char-

acters are so readily recognised, that it seems unnecessary to occupy space here with a des-

cription of its peculiarities, or a recapitulation of its ponderous synonymy. It may, as a

rule, be determined at once by its rhomboidal form, the deep concentric wrinkling of the vis-

ceral disc, and the abrupt geniculation of both valves towards the dorsal side at a point situ-

ated at from one half to two-thirds of the length measured from the beak. S. rhomboidalis is

known to have commenced its existence as early as the Lower Silurian period ; it is an

abundant Upper Silurian fossil ; it is found throughout the Devonian
; and it even extends

into the Carboniferous rocks.

Locality and formation.—Common throughout the Corniferous Limestone of Western
Ontario. Also in the Hamilton group of the same district, though not known in the Hamil-
ton series of the State of New York.

Genus Streptorhynchus (King).

The genus Streptorhynchus includes strophomenoid shells of a semi-circular or semi-

elliptical shape, " concavo-convex or plano-convex, and sometimes with both valves convex
;

they are externally striated with rounded bifurcating thread-like striae, which are crossed

by fine concentric lines; and in some forms the stronger striae are distant, with finer

radiating and concentric strige cancellating the intermediate spaces. The ventral beak is

sometimes produced and bent or twisted, and the fissure beneath the beak is closed or par-

tially closed by a solid deltidium, while the area is subject to great variation. A narrow
area often exists on the dorsal valve, but this is not a constant character." (Hall, Pal
N.Y., vol. iv,p. 64).

The genus Streptorhynchus is very closely allied to Strophomena proper, the most obvious
external character by which the former is distinguished being the irregular twisting of the
beak of the ventral valve. The genus is represented in all the great palaeozoic formations,

from the Lower Silurian upwards, and appears to be very abundantly represented in the
Devonian Rocks of North America, so far as individuals are concerned, Prof. Hall, how-
ever, refers all the Devonian forms of this genus to one exceedingly variable species, the
Streptorhynchus Chemungensis of Conrad. Only one form of the group has been recorded as

yet from the Devonian Rocks of Canada, namely, the S. Pandora of Mr. Billings.
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83. Streptokhynchus Pandora (Billings).

Streptorhynchus Pandora (Billings), Canadian Journal, New Series, vol. v. p. 266, figs.

12, 13.

Streptorhynchus Chemungensis, var. Pandora (Hall), Pal. N.Y., vol. iv, PI. IV, figs. 11,

19 ; and PI. IX, figs. 18, 25, and 27.

[Compare Strophomena JVoohvorthana (Hall), Pal. N. Y., vol. iii, PI. XVI, figs.

1 and 2].

Shell semi-oval, about one-fourth wider than long ; the hinge-line equal to the greatest

width of the shell, and forming right angles with the nearly straight sides, whilst the front

margin is broadly rounded. Ventral valve elevated at the umbo, whence the surface slopes in

all directions to the margin. Area of the ventral valve large and triangular, extending the

whole length of the hinge-line. Foramen large, triangular, about twice as wide at the base

as the height, nearly or quite closed by a convex deltidium. Dorsal valve moderately con-

vex, slightly depressed towards the cardinal angles, with a narrow area.

Surface marked by fine strongly elevated thread-like striae, which are sometimes alter-

nately large and small, and which increase in approaching the margin both by bifurcation and
interstitial addition. About four striae in the width of one line, sometimes more.

" The interior of the ventral valve is marked by strong dental lamellae and a broad

flabellate muscular impression, which in well preserved specimens shows the cordiform im-

print of the adductors, and a short low mesial septum in the upper part. The interior of

the dorsal valve preserves deep dental sockets, with thick socket plates which support tKe

duplicate cardinal process, each division of which is grooved at the extremity. There is like-

wise a small process between the two branches of the cardinal process ; and below the hinge-

line, the flabelliform muscular impression is divided by a low rounded mesial longitudinal

ridge or obsolete septum." (Hall, Pal. N. V., vol. iv, p. 68.)

Average specimens have a width of about an inch and a quarter by an inch in length,

but larger individuals are known to occur.

According to Hall, Streptorhynchus Pandora is merely a form of the vary variable S.

Chemungensis, (Conrad). There is, however, some doubt as to whether the specimens examined

by Hall really belong to 8. Pandora, (Billings) ; since he states that the longitudinal striae

are " crenulated by fine closely arranged concentric striae." This is certainly not the case

with any of the specimens which have come under my notice, and Mr. Billings explicitly

notes the absence of concentric striae in the examples upon which he founded the species.

Hall, also, states that a small centra] process exists between the two divisions of the cardinal

process, but Mr. Billings states that no such process exists in S. Pandora. It thus remains

uncertain whether the New York specimens are identical with these from Ontario. S. Pandora
is nearly related to the well known European species S. crenistria, from which its only import-

ant external difference is the absence of crenulating striae.

Locality and Formation.—Corniferous Limestone, of Port Colborne, and Hagersville.

Genus Orthis (Dalman).

" Shell variable in shape, sub-circular or quadrate ; valves equally or unequally convex
;

socket valve sometimes slightly concave, with or without a mesial fold or sinus ; hinge line

straight, generally shorter than the width of the shell ; both valves furnished with an area

divided by a triangular open fissure for the passage of the pedicle fibres ; beaks more or less

incurved, that of the larger valve generally more produced ; surface, smooth, striated, or

ornamented by simple, bifurcated, or intercalated ribs ; structure minutely or largely punc-

tated ; valves articulating by means of teeth and sockets. In the interior of the larger or

ventral valve the vertical dental plates form the walls }f the fissure, and extends from the

beak to the bottom of the shell ; between these a small rounded mesial ridge divides the mus-

cular scars, which extend over two elongated depressions margined on their outer side by the

prolonged bases of the dental plates ; the cardinal muscles appear to have occupied the greater

portion of the anterior division of these two depressions, the pedicle muscles occupying the

external and posterior part of the same space ; the adductor was probably attached to each

side and close to the mesial ridge. In the socket valve the fissure is partially or entirely

occupied by a more or less produced simple shelly process, to which were affixed the cardinal
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muscular fibres; the inner socket walls are considerably prolonged into the cavity of the shell,

under the shape of projecting laminae, to the extremity of which free fleshy spiral arms may,

perhaps, have been affixed. Under this shelly process a longitudinal ridge separates the

quadruple impressions of the adductor, which on each side forms two deep oval depressions,

placed obliquely one above the other, and separated by lateral ridges branching from the

centre one." (Davidson, Brit. Foss. Brachiopoda, Introduction, p. 102).

The genus Orthis is very nearly related to Strophoviena, from which the more typical

forms may in general be easily separated by their usually greater convexity, and the rounder

and shorter hinge-line. Two species of the genus, viz. : 0. Livia and 0. Vanuxemi have been

recorded by Mr. Billings as occurring in the Devonian Rocks of Ontario, and both of these

have come under my observation.

84. Orthis Livia (Billings).

Orthis Livia (Billings), Canadian Journal, New Series, Vol. V. p. 267, Figs. 14-16.

Orthis Livia (1) (Hall •, Pal. New York, Vol. IV., Figs. 4a-4c.

" Sub-orbicular or sub-quadrate ; length about eight ninths of the width
;
greatest width,

usually a little in front of the middle ; length of hinge line, one-half to two-thirds the width

of the shell ; cardinal extremities rounded ; sides in most specimens somewhat straight, often

sufficiently curved to give a circular aspect to the shell ; front angles obtusely rounded ; front

margin in general broadly convex, sometimes with a small space in the middle nearly straight.

Dorsal valve of a medium convexity, most elevated about the middle
;
the outline forming a

uniform arch from the depressed beak to the front margin ; the slope from the umbo towards

the cardinal angles, gently concave ; sometimes a barely perceptible mesial depression, com-
mencing in a point at the beak, and becoming obsolete at one-half or two-thirds the length

;

area small, lying in the plane of the lateral margins ; beak minute, forming a small triangular

projection, rising scarcely one-fourth of a line above the edge of the area, the point not incurved

over, but situated in the plane of the area. Ventral valve moderately convex, most elevated

at between one-fourth and one third the length from the beak, thence descending with a some
what flat or gently convex slope, to the front and sides, and with a more sudden and souk i hat

concave slope to the hinge line and cardinal angles ; the umbo small, prominent, neatly

defined, terminating in a small rounded beak, which is incurved so as to overhang the e ineof

the area, either not at all or scarcely one tenth of a line ; area triangular, about one f urth

larger than that of the dorsal valve, forming an angle of about 105° with the plane of the

lateral margin. The foramen not observed, but appears to be wider than high. On looking

at the dorsal valve in a direction perpendicular to the plane of the shell, the small rounded
umbo of the ventral valve can be seen rising about one-third of a line above the dorsal beak.

" Surface with small sub-angular radiating ridges, of nearly a uniform size, from eight

to ten in the width of three lines, increasing by bifurcation, strongly curved outwards to the

upper part of the sides and cardinal angles, the intervening grooves sub-angular in the bottom,

and equal to the ridges in width. In very perfect specimens, very fine concentric sub-la-

mellar concentric striae are visible, seven or eight to one line. In certain conditions of preser-

vation also, the radiating ridges are seen to be sub-tubular, and exhibit numerous small ova I

or circular openings on their edges, each about the eighth or tenth of a line in width, and
from one-fourth to two-thirds of a line distant from each other.

" Width of largest specimen examined, eighteen lines ;
length, sixteen lines ; thickness

or depth of both valves, seven lines ; height of area of ventral valve at the beak, one line ; area of
dorsal valve four-fifths of a line ; distance between the beaks, one line ; length of hinge-line, ten

lines. The most common size appears to be one inch in width. The beak of the ventral valve

is incurved, so that it would touch a plane projected horizontally through the valve, at one-half

the depth of the cavity.

" In some specimens the ventral valve has a faint, barely perceptible mesial fold, extend-

ing from the umbo towards the front." (Billings).

I have very little to add to the above exhaustive description of 0. Livia, by Mr. Bil-

lings, the only two additional points of importance that I have observed being the follow-

ing:— 1. The foramen is very large, and is more than twice as wide at the base as it is high.

2. The margin of the shell exiiibits, in adult specimens, several well-marked concentric ridges

of growth, which are quite independent of the fine concentric striae which some examples present.
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Orthis Livia is an exceedingly elegant species, and can usually be recognised without any

difficulty. It is allied to 0. Vanuxemi, (Hall), but 13 a larger form, and is more coarsely

ribbed.

Locality and Formation.—Corniferous Limestone of Port Colborne, and Lot 6, Con. 1,

Wain fleet.

85. Orthis Vanuxemi (Hall).

Orthis Vanuxemi (Hall), Tenth Report on the State Cabinet, p. 136.

Orthis Vanuxemi (Billings), Canadian Journal, New Series, Vol. V., p. 269, figs. 17,

18, 19.

Orthis Vanuxemi (Hall), Pal. N.Y., Vol. IV. Plate VI., fig. 3.

Shell very nearly circular, compressed and flattened ; hinge-line very short, rounded.

Dorsal valve gently and regularly convex ; the beak hardly prominent, not incurved ; the

area narrow and linear. Ventral valve with its greatest convexity in the neighbourhood of

the baak, nearly flat, or commonly slightly concave towards the front ; the beak small, but

more prominent than that of the dorsal valve, somewhat arched. Area narrow and curved,

about one-third wider than the area of the dorsal valve. Foramen comparatively large, wider

than high, triangular. Surface covered with close-set, fine, elevated striae, which increase

both by bifurcation and interstitial addition, and which are indistinctly cancellated by concen-

tric striae. About five striae in the space of a line, but more in the neighbourhood of the

beaks. Entire surface minutely punctate ; a few concentric, imbricating lines of growth.

As regards the characters of the interior, " the dorsal valve shows a strong cardinal process,

which is continued in a prominent rounded median ridge for half the length of the shell, where

it sometimes divides, or gradually becomes obsolete ; there are sometimes visible low trans-

verse ridges, which divide the muscular impression. The crural processes are prominent, and

sustained below by strong oblique ridges. In the interior of young specimens, the marks of

the external striae are visible nearly or quite to the muscular impression; while in older speci-

mens these marks extend little beyond the margin. The interior of the ventral valve is marked
by a large flabelliform muscular impression, which reaches from one-half to two thirds the

length of the shell. The central or adductor impression is sometimes simple, and sometimes

longitudinally divided by a slight median ridge, which is stronger below. In the older shells

the ovarian spaces are pustulo-e. The dental lamellae are strong and divergent, supported

below by the ridge which margins the muscular impression. Vascular impressions are rarely

seen extending beyond the muscular area. Under a lens, the interior surface is distinctly

punctate. In all well-preserved specimens the exterior shows minute tubular openings in the

striae ; and when the striae are much worn, these also are to be seen to be tubular, while a

farther wearing of the surface shows more distinctly the minute punctate character of the

shell." -(Hall>al. N.Y., vol. iv., p. 47.)

Orthis Vanuxemi is one of the most characteristic of the Brachiopods of the Hamilton

Formation, and though not particularly abundant in Western Ontario, it is a very com-

mon species in the State of New York. It is distinguished from 0. Livia by its finer striation

and its more circular form. It is also a smaller species, average specimens having a width of

about thirteen lines, and a length of about eleven lines and a half, though examples both

smaller and larger than this are not uncommon. Small specimens are not at all unlike the Orthis

hybrida (Sowerby), of the Silurian Rocks of Europe and North America. There is, also,

considerable doubt as to whether the 0. leucosia and 0. Penelope of Hall, from the Hamilton

group of the State of New York, can be regarded as more than mere varieties of 0. Vanuxemi.

Locality and formation.— Hamilton group of Widder and Bartlett's Mills, near Arkona,

in the Township of Bosanquet. Also at Canandaigua and at various other localities in the

Hamilton Formation of the State of New York.

a Genus Chonetes (Fischer).

Shell semi-oval or transversely oblong, with a wide straight hinge-line. External margin

of the area of the ventral valve furnished with a row of tubular spines. Surface radiately

striated, often spinose. Foramen in the ventral area distinct, but partially closed by a pseudo-

deltidium. Valves articulated by teeth. Dorsal valve with a cardinal process which is simple

at the base, but bifid or grooved at the extremity. Interior of the shell pustulose or papillose.
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The genus Chonetes is nearly allied to Produda, from which it is distinguished by its arti-

culated valves and row of tubular spines on the margin of the ventral area, as well as by other
characters of less importance. The spines, unfortunately, are preserved only in the smaller
number of specimens, and thus the affinities of a given example have often to be decided apart
from this character. Even in the absence of this, however, Chonetes may generally be distin-
guished with ease from Producta by the fact that the ventral valve is proportionately less

gibbous and ventricose, and the surface striation is finer. On the other hand, the genus
Chonetes in form and external appearance makes an approach to the genera Strophomena and
Leptcena, and it may thus be regarded as being to some extent a link between the families of
the Strophomenidaz and Produdidoz.

Six or seven species of Chonetes occur in the Corniferous and Hamilton formations of
Canada, of which one, viz., C. hemispherica has previously been recorded by Mr. Billings'

and all are found in the same formations in the State of New York.

85. Chonetes lineata (Vanuxem).

Strophomena lineata (Vanuxem), Geol. Reportof the 3rd District, New York, p. 139, Fig. 6.

flhonetes glabra (Hall), Tenth Heport on the State Cabinet, p. 117.

Chonetes lineata (Hall), Pal. N. Y. Vol. IV. p. 121, PI. XX. Fig. 3.

Shell semi-oval, the length about four-fifths of the width ; hinge-line equal to the greatest

width of the shell, and forming about right angles with the sides of the shell. Ventral valve

very convex, or ventricose, regularly curved from the umbo to the front, the cardinal angles

slightly flattened. The sides of the ventral valve nearly straight and the front margin broadly
rounded. The dorsal valve concave, the concavity being less than the convexity of the ven-
tral valve. Area of both valves very narrow, that of the dorsal valve linear. Cardinal spines

rarely preserved, small, slightly oblique to the hinge-line, rarely more than two or three visible

on each side of the hinge line. Surface marked with numerous slightly elevated rounded
strias, about ten in the space of one line, which increase in number by bifurcation and inter-

culation in proceeding from the beak to the margin. In well preserved specimens extremely
fine concentric striae can also be observed. The inteiior of the dorsal valve exhibits lines of
pustules, corresponding with the striae outside.

Chonetes lineata, is of not uncommon occurrence
in the Devonian Rocks of Canada, both in the Cor-
niferous Limestone and the Hamilton formation,

but especially in the latter. Average examples have
a width of five lines and a lengthof about four lines.

Fi 22
It is readily distinguished by its general form and

a. Ventral valve of chonetes lineat*, Hall natural
surface characters, and it seems very probable that

size
; 6. Ventral valve of the same, after Hall, enlarged the Chonetes Ymuh'Uana Of Hall (Pal. N. Y., Vol.

and snowing: the cardinal spines, c. Interior of the dor- ; tji w j \ A." ,1 • ,

*al valve of the same. All from the Hamilton group. lv->
"

l - xx » * Jg- 4.) IS nothing more than a variety

of this species.

Locality and formation.—Corniferous Limestone of Hagersville and Port Colborne.

Abundant in the Hamilton Formation of Bartlett's Mill, near Arkona, in the Township of
Bosanquet.

87. Chonetes scitula (Hall).
t

Chonetes scitula (Hall), Tenth Report on the State Cabinet, p. 147.

Chonetes scitula (Hall), Pal. N.Y., Vol. iv., PI. XXL, Fig. 4.

Shell small, semi-oval or semi-circular, the width exceeding the length by from one fourth
to nearly a third (usually about five lines in width, by three and a half in length). Hinge-
line usually not quite equal to the greatest width of the shell, generally producing rectangular
cardinal angles. Sides nearly straight; anterior margin rounded broadly. Ventral valve
convex, depressed towards the cardinal angles, sometimes regularly curved from the beak to
the front, sometimes with a slight mesial depression almost approaching a regular sinus. Dor-
aal valve very concave, closely applied to the convexity of the ventral valve. Area of the
ventral valve, narrow, broadest in the middle, its plane coinciding with that of the cardinal an-
gles. Foramen partially closed by a convex deltidium, partially filled with the cardinal process
of the dorsal valve ; its shape broadly triangular. Dorsal area linear, about half the width
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of the ventral. The cardinal margin of the ventral valve generally shews very distinctly the
bases of five tubular spines on each side of the umbo. The surface is marked by fine, sub-
equal, usually rounded, radiating striae, those near the margin often alternating in size. There
are about six of the larger striae in the space of one line, and there are between fifty and
sixty striae at the margin of the shell, the increase in proceeding from the beak being effected
partly by bifurcation and partly by intercalation. In well preserved specimens fine concentric
striae are also visible.

This pretty little species occurs quite com-
monly in the decomposed shales of the Hamilton
group at Widder, generally in a state of beauti-

ful preservation. It is nearly alied to Ghonetei

Uneata,the most satisfactory distinction seeming
Fig-. 23. to be that the dorsal valve is much more deeply

a. Chonetes scitula, Hall natural^size. b Area of the CQ cave than jn the l atter Spec ies whilst the
same, enlarged, c. Chonetes lepida, Hall, natural size. c. . .

* '
. .

The same enlarged. All from the Hamilton group. striae are more prominent. C SCitula IS also

very nearly related to C. lepida (Hall), and I should doubt if the latter is truly more than the

young of the former. The chief character relied upon to separate these species is that C
scitula has the ventral valve uniformly convex, whilst there is a mesial depression in that of

C. lepida. I have, however, specimens in other respects entirely agreeing with 6'. scitula, but with

a slight mesial sinus of the ventral valve. Nevertheless, in deference to the authority of the

great American palaeontologist, I shall in the meanwhile retain C. lepida as a distinct species.

Locality and formation.—Common in the Hamilton Formation of Widder, in the Town-
ship of Bosanquet.

88. Chonetes lepida (Hall).

Chonetes lepida (Hall), Tenth Report on the State Cabinet, p. 148.

Chonetes lepida (Hall), Pal. N. Y., Vol. IV., p. 132, PI. XXL, fig. 5.

The shell in this species in all essential respects agrees with that of C. scitula (H.&N), and

the following may be noted as the only points of distinction :

—

1. The form of the shell is sometimes nearly hemispherical, and the width of the hinge-

line equals that of the shell below.

2. The gibbous ventral valve exhibits a longitudinal mesial depression, bounded on each

side by striae rather larger and more prominent than the rest.

3. The hinge-line usually exhibits the bases of two or three spines on each side of the

beak, but as many as five on each side can sometimes be detected.

4. The number of the radiating striae on the margin is only about twenty four or twenty-

five ; but smaller striae are sometimes intercalated between these, raising the total number to

about fifty.

As before stated, my own impression is, that Chonetes lepida is the young of C. scitula.

Upon this subject, however, Prof. Hall has the following remarks :—
" The original specimens designated as C. lepida are very small shells of almost hemis-

pheric form, and one of the characteristics is the mesial depression of the ventral valve. The
striae are rather strong, angular, and, from dividing below, have the appearance of being fasci-

culate. More extensive collections have brought together a large number of individuals ;
and

while the characteristic features are preserved in most of the specimens, there are others of the

same size which seem like the young of C. scitula, but the well-marked specimens of this

species have a convexity which precludes them from acquiring by growth the form and con-

vexity of C. scitula in its characteristic phases," (Pal. A. Y. Vol. IV., p. 133).

Locality and formation.—Small specimens having the characters ascribed to C. lepida

are not uncommon in the decomposed shales of the Hamilton group, at Widder, Township of

Bosanquet.

89. Chonetes mucronata (Hall).

Strophomena mucronata (Hall), Geol. Report, Uh District, New York, p. 180, fig. 3.

Chonetes laticosta (Hall). Tenth Report on the State Cabinet, p. 119.

Chonetes mucronata (Hall), Pal. N. Y, Vol. IV., PI. XX., fig. 1, and PI. XXL, fig. 1.

Shell small, semi-oval, or more or less auriculate, the hinge line equal to or greater than

the greatest width of the shell below. Ventral valve strongly convex, depressed towards the
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cardinal angles ; dorsal valve very moderately concave or nearly flat. The surface is marked

by from twenty to twenty four simple, sub-angular ribs, some of which are occasionally bifur-

cated towards the margin, and which are separated by interspaces wider than themselves. In

the eared examples the ribs are obsolete towards the cardinal angles. " The cardinal margin

shows two and rarely three spines on each side of the centre, which are abruptly bent outwards

so as to lie nearly parallel to the hinge-line, and the outer one extending much beyond the

cardinal extremity. The area is very narrow/' (Hall).

Some of the points mentioned in the above description I have

not been able to verify from our specimens, as they are mostly imper-

fect. Thus, I have never seen either a dorsal valve, or a ventral

valve exhibiting the spines. Upon the whole, however, I have no

doubt but that our specimens are truly referable to C. mucronata,

as they agree with Ball's description of this species in all essential

characters, so far as observed. As occurring in the Marcellus

Shale, the ventral valve is stated by Hall as being only slightly
Flg

'
24 '

convex or nearly flat ; but as occurring in the Corniferous Lime-
a. Chonetes mucronata, natural , j tt :u -x • • j A u << a. "t. -uu „ »

size after Hail; a. The same en- stone and Hamilton group, it is said to be ' often quite gibbous,
larg'ed; 6 a specimen of c mu- Qur examples agree with the latter in this, and only differ in hav-
crcnata from the Corniferous tii i ii iv 1

Limestone of Ontario. Natural ing the cardinal angles more or less produced and salient—a pne-
s,ze - nomenon, huwever, which Hall states to be of occasional occurrence.

The species is nearly allied to Chonetes deflecta (Hall), and the two are, perhaps, only varieties

of a single species.

Locality and formation.—Rather abundant in the Corniferous Limestone of Rama's Farm,

near Port Colborne.

90. Chonetes hemispherica (Hall).

Chonetes hemispherica (Hall), Tenth Report on the State Cabinet, p. 116.

Chonetes hemispherica (Billings), Canadian Journal, New Series, Vol. VI. p. 349, Figs.

121-123.

Chonetes hemispherica (Hall), Pal. N. Y. Vol. IV. PI. XX. Fig. 6.

Shell semi-oval or semi-circular, the greatest width being along the hinge-line. Cardinal

angles usually considerably produced and auriculate, sometimes reflected. Ventral valve very

convex and ventricose, depressed in the neighbourhood of the ears, and sometimes showing a

shallow mesial depression extending towards the front from the beak. Umbo very prominent,

incurved, the area being often " inverted, or brought under the body of the shell at right

angles to the plane of the margin" (Billings). The area has a width of about half a line, and

is obliquely striated, whilst its outer margin carries the bases of from three to four small spines

on each side of the umbo, which, however, appear to be very rarely preserved. Dorsal valve

concave, following the ventral valve, but with a concavity less than the convexity of the latter.

Area of the dorsal valve narrow and almost linear, marked with a row of small transverse de-

pressions or pits, which are most obvious near the umbo.
Surface marked with radiating, rounded, simple ribs, which become obsolete on the ears.

A few of the ribs bifurcate. There are from four to five ribs in the space of one line, and

they are separated by interspaces about equal to their own width.

The dorsal valve of this species appears to be extremely rare, Hall having never observed

it, and Billings having seen but two fragments. I have only come across a single specimen,

which exhibits the interior. This example shows the cardinal process to consist of two nearly

parallel and closely contiguous divisions, each of which is bifid at the tip. From the base

of the cardinal process is continued a mesial ridge, which dies away towards the front of the

shell ; and on either side of this are two diverging ridges which coalesce with the preceding at

the base of the cardinal process. The radiating ribs are just as conspicuous in the interior as

externally, and are marked by minute remote pustules arranged in a single row on each rib.

The muscular impressions cannot be made out.

Chonetes hemispherica is readily distinguished by its general form and its coarse stria-

tum. The largest specimen I have seen appears to be about sixteen lines along the hinge-line

by twelve lines in length ; but average examples are somewhat smaller than this.

Locality and Formation.—Rare in the Corniferous Limestone of Port Colborne. (Also

in the Schoharie Grit and Corniferous Limestone of the State of New York.)
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Chonetes arcuata (Hall), Tenth Report on the State Cabinet, 116.

Chonetes arcuata (Hall), Pal. New York. Vol. IV., Plate XX., Fig. 7.

Shell semi-elliptical, or nearly sefti-circular ; the hinge line equal to, or slightly longer
than, the greatest width of the shell; the cardinal angles produced into distinct ears, which,
however, are usually short and compressed.

Ventral valve extremely convex or ventricose, often with a shallow longitudinal depres-

sion, extending from the umbo to near the middle of the shell. Beak prominent and in-

curved
;
hinge-line supporting ten to twelve tubular spines, which are directed obliquely out-

wards, and are rarely preserved. Dorsal valve deeply concave, following the convexity of the

ventral valve.

Surface marked by fine rounded striae, which both bifurcate and increase by interstitial

addition. From six to seven striae occupy the space of one line, and the intervals between
them are not only narrower than the width of the ribs themselves, but often have the charac-

ter, especially in partially exfoliated specimens, rather of rows of elongated pits than of dis-

tinct grooves.

This species is very closely allied to C. hemispherica in its form and general character.

It is readily distinguished from the latter by its much more numerous and finer striae.

Locality and Formation.—Not uncommon in the Corniferous Limestone of Port Colbor;.<\

92.

—

Chonetes acuti-radiata (Hall).

Strophomena acuti-radiata (Hall), G-eol. Report, 4th Dist., New York, p. 171,

Chonetes acuti-radiata (Hall), Tenth Report on the State Cabinet, p. 117.

Chonetes acuti-radiata (Hall), Pal. N.Y., Vol. IV., Plate XX., Fig. 5.

Shell semi-elliptical, it width along the hinge-line nearly or more than twice as great as

its length ; cardinal angles produced.

Ventral valve convex, but not excessively so, depressed towards the flattened ears, some-
times abruptly arched or bent downwards from the middle towards the margin, so that the

marginal portion of the shell forms nearly a right angle with the umbonal region. Sometimes
a slight mesial furrow or depression, extending from the beak to the front margin. Dorsal

valve, characters of the area, and interior markings unknown. Surface marked by sub-equal,

rounded, or sub angular radiating ribs, about six in the space of one line, which increase by
bifurcation and interstitial addition in proceeding from the beak to the margin. On the car-

dinal extremities the ribs are faintly marked, or obsolete.

According to Hall, the hinge-line carries,

on each side of the umbo, four or five

strong tubular spines, which are obliquely

directed outwards ; but no traces of these

are preserved in the few specimens col-

lected by me. C. acuti-radiata is nearly

Fig. 25. allied to both C. hemispherica and C. arcu-

a, Ventral valve of Chonetes acuti-radiata (Hall), natural size ata ; but it is distinguished by the dis-
(after Hall) ; 6, Ventral valve of another specimen of the same from _„___*;__„i._ ™;j4.l, «-F +V. Q oV.oll olnnrr +V10
the Corniferous Limestone of Ontario, natural size. proportionate Width Ot the Shell along the

hinge-line as compared with the length, the flattening of the cardinal extremities, and the less

convexity of the ventral valve. The striation is also finer than it is in S. hemispherica.

Localty and Formation.—Rare in the Corniferous Limestone of Port Colborne.

Genus Productella (Hall).

" Shells having the geueral form of Productus, but uniformly with a narrow area on each

valve, a foramen or callosity on the ventral area, small teeth, and more or less distinct teeth-

sockets. The reniform vascular impression, rising from between the anterior and posterior

occlnsor muscular impressions, curves gently outwards, and following a curvature somewhat

parallel with the margin of the shell to below the middle of its length, is abruptly recurved,

and the extremity, turned a little backwards, terminates about half way between the margin
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and the anterior extremity of the mesial septum. The cardiual process, seen from the inner

side, is bilobed, and from the exterior side each of these divisions is usually bilobed.

" These shells differ from Strophalosia in the extremely narrow linear cardinal area,

greater extension of the hinge-line, more extreme arcuation or ventricosity of the ventral valve

in many or most of the species, and especially in the direction and termination of the reniform

vascular impressions, which resemble those of Aulosteges, and of some species of Productus. It

differs from Productus in the constant presence of an area, hinge-teeth, and sockets." (Hall,

Pal. New York, Vol. IV., p. 153).

Produdella is considered by Hall as a mere sub-genus of Produda, but it seems to me
that the articulation of the valves by distinct teeth and the presence of a distinct hinge-area

are quite sufficient characters to separate Froductella generically from Produda. Whether
Produdella can be kept apart from Strophalosia of King is another matter, the chief characters

by which the two are separated being merely questions of degree. In external appearance,

however, the shells referred to Produdella resemble Produda, much more nearly than do those

referred to Strophalosia.

Professor Hall has described many species of Produdella from the Devonian Rocks of

the State of New York, chiefly from the Hamilton and Chemung groups, but also from the

Corniferous Limestone. I have only met with a single form of the genus in the Devonian

formation of Western Ontario, and this, though exceedingly abundant in the Corniferous

Limestone in several localities, is certainly distinct from any of those recorded by Hall. I

shall, therefore, describe it as new, under the name of Produdella Eriensis.

93. Productella Eriensis (Nicholson).

Shell minute, thick, semi-oval or nearly semicircular, the length about one-fourth less

than the width as a general rule. Hinge-line as wide as, or wider than, the greatest width of

the shell; the cardinal angles rounded, or, more commonly, distinctly auriculate.

Ventral valve exceedingly gibbous and ventricose. strongly and regularly arched from the

beak to the front margin, but depressed towaids the cardinal angles. Umbo obtuse, prominent,

strongly incurved. Area very narrow and difficult to make out. The cast of the ventral

valve exhibits a longitudinal slit extending from the beak about one-fourth or one-third of the

length of the shell, and indicating that the cavity of the beak was divided by a low mesial

partition (" rostral septum "). In front of this slit there is often a horse-shoe-shaped elevation

representing the cast of the pit to which the divaricator muscles were attached, but this can-

not always be made out. On one or both sides of the mesial slit there is also generally a

slighter and shallower groove bounding the umbo laterally
; but the general surface of the cast

is quite smooth and not pitted.

Dorsal valve depressed-convex, not gibbous, depressed towards the cardinal angles. When
partially decorticated, the dursal valve shows very distinctly from six to eight concentric

imbricating lines of growth. In this condition it also exhibits a more or less defined median
longitudinal ridge which extends from a small, but constant elongated pit, placed just in front

of the umbo, to the front margin—two generally stronger ridges diverging outwards, one on

each side of the central line, from the umbo towards the margin. The beak of the dorsal

valve is scarcely prominent, whilst there is an extremely narrow linear area, and a small car-

dinal process.

The interior of the dorsal valve exhibits radiating lines of minute elongated pits, which

cover its whole surface, or are most abundant in the central portion of the valve, and diminish

as the margin is approached. Besides these, on either side of the middle line are two pairs

of deep, slightly curved sulci, which extend from beneath the beak to near the margin. Those

of the innermost pair are most constant, and are placed quite close to the central line of the

valve. Those of the outer pair are more variable, and there are often two or three radiating

grooves on either side in place of only one. Immediately beneath the beak, lastly, are placed

two elongated grooves, one on each side, which only diverge slightly from the direction of the

hinge-line, and extend only "a short distance into the shell. These are apparently dental sockets.

The surface of the vental valve is rarely preserved, but appears to be quite smooth ; the

surface of the dorsal valve exhibits faint concentric striae. No radiating striae can be made
out ; nor are there any traces of spines either on the hinge-margin of the ventral valve or

upon the surface of either valve.
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The width of the hinge-line of the ventral valve is two lines, the length about a line and
two thirds, and the height about three quarters of a line to a line. The dimensions of the

dorsal valve are the same, except that the height is much less. Hardly any departure from
these measurements can be observed, even amongst a large number of specimens, but a few
individuals are very slightly larger, apd a good many have the proportion of the length to the

breadth slightly less, owing to the greater extension of the cardinal angles.

Amongst the numerous species of

ProducteUa described by Professor Hall
from the Devonian Rocks of the State of

New York, there are only two, viz., P.

subaculeata and P. Tullia, which have the

„ . . , .. . . . , D . , „ ,, . . ra... dorsal valve convex, all the others being
a, Exterior of the dorsal valve of ProducteUa Eriensis, [Niehol- '

,
°

sonj partially exfoliated, enlarged ; 6, cast of the ventral valve of a COncaVO-COnvex. t rom these, however,
rather larger individual of the same, enlarged

;
c, interior of the „„ i n <lppfl frnm nil trip tpst ~P>rnrl)irf,>lln

dorsal valve of the same, enlarged ; d, cast' of the ventral valve ofan dS IDUet!U
f

lrom al1 me lesi, rioaULUUd
individual with unusually extended ears, enlarged. All from the Cor- Eriensis is readily distinguished by the
niferous Formation. i.i.11 x> • j i_ xi. • A

total absence of spines, and by the inter-

nal characters of both valves. There may, in fact, be some doubt as to the reference of this

form to ProducteUa at all, and for the positive decision of this doubt our materials are unfor-

tunately insufficient; since, though 1 have examined some hundreds ot specimens, I have

not succeeded in finding one single example in which the characters of the hinge-line and

areas are satisfactorily shown. Still the ventral valve, in its great gibbosity, in its extended

hinge-line, and its produced and depressed ears, is singularly Productoid ; and the presence

of distinct areas in each valve, and the fact that the valves are articulated by teeth and sockets,

would remove the species from Producta, and would seem to warrant its reference to Produc-

teUa. The muscular impressions in the ventral valve, unluckily, cannot be made out, and con-

sequently no help can be derived from this suurce j whilst the interior of the dorsal valve is

certainly unlike that of the typical ProducteUa, and in some respects approaches Leptcena.

There remain two well known Devonian Brachiopods to which at first sight the present

form bears afar from slight resemblance, viz., the Spirifera Urii of Fleming, and the Spirifera

(Amboccelia) umbonata of Conrad, and it may therefore be as well to indicate the points by
which our species is distinguished.

Spirifera Urii (Fleming), is a small suborbicular shell with a very convex and gibbous

ventral valve, a prominent and incurved umbo, and a semi-circular flat or slightly convex dor-

sal valve. The hinge-line, however, is shorter than the greatest width of the shell ; the car-

dinal angles are rounded ; the dorsal valve has a shallow mesial furrow which commences
near the beak and extends to the front ; the ventral valve has a longitudinal furrow commen-
cing at the extremity of the beak and extending to the front ; and there is a sufficiently

conspicuous area. These characters fully distinguish Spirifera Urii from ProducteUa Eriensis.

Ambocozlia umbonata (Conrad), [Orthis umbona, Conrad, and Orthis nucleus, Hall,] is

also a small semi-circular Brachiopod, which is very nearly related to Spirifera Urii. It pre-

sents a superficial resemblance to ProducteUa Eriensis, owing to its gibbous ventral valve, and

comparatively wide and straight hinge line. It is however, readily distinguished by its

very elevated umbo, the existence of a mesial sinus in the ventral valve extending from the

beak to the front of the shell, and the presence of a comparatively large and high area, which
extends " conspicuously to the cardinal extremities." The surface also is marked by fine

radiating and concentric striae.

Locality and Formation.—Very abundant in certain beds of the Corniferous Limestone

at Port Colborne and Hagersville.

Genus Atrypa (Dalman).

Shell impunctate and fibrous ; surface usually ribbed and often furnished with imbri-

cating lines of growth often produced into foliaccous expansions ; valves articulated by teeth

and sockets ; the ventral valve often depressed in front, with or without a mesial sinus, its

beak incurved and perforated at the apex by a minute foramen, which is sometimes bounded

in front by a deltidium. Dorsal valve convex and often very ventricose, with or without a
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mesial fold ; the hinge-plate divided, and supporting two large conical spires which are

directed into the hollow of the dorsal valve.

Two species of this genus, viz., A. reticularis (Linn), and Atrypa spinosa (Hall), (if,

indeed, the latter is truly distinct from the former) are known to me as occurring in the Cor-

niferous and Hamilton Formations of Western Ontario.

94. Atrypa reticularis (Linnaeus).

Anomia reticularis (Linnaeus), Syst. Nat., p]d. XII., p. 1132.

Atrypa reticularis (Dalman), Vet. Ac. Handl., PI. IV., fig. 2.

Terebratula prisca (Von Buch), Ueber Terebratula, p. 71.

Terebratula {Atrypa) prisca (Phillips), Pal. Foss. ofCormcall,&c, PI. XXXIII. , fig. 144.

Spirigerina reticularis (D'Orbigny), Prodr. de PaUont., Vol. I., p. 99.

Atrypa reticularis (Davidson). British Foss. Brachiopoda, Pntroduction, PI. VII., figs. 87—
33, and Part VI

, p. 53.

Spirigerina reticularis (McCoy), Brit. Pal. Foss., p. 379.

Atrypa reticularis (Hall;, 1'al. N. Y., Vol. III., PI. XLIL, fig. 1, and Vol. IV., Pis.

LI. ,-LIII., A.

Atrypa reticularis (Billings), Canadian Journal, New Series, Vol. VII., p. 264, figs. 84-
87.

(The above list comprises only the most important of the numerous synonyms of this

persistent and cosmopolitan species).

Shell exceedingly variable, both in form and dimensions ; usually oblong-ovate, with the

wide«t portion of the shell a little below the hinge-line. Ventral valve usually moderately
convex in the viciuity of the beak, flattened towards the sides, and markedly depressed in

front, with occasionally a broad but shallow sinus towards the front margin. At other times

the anterior depression and sinus are inconspicuous. The beak of the ventral valve small,

incurved, and so appressed to the dorsal beak as to conceal the minute foramen by which it is

perforated. Dorsal valve always convex and uniformly more so than the ventral valve, though
sometimes only slightly so; usually very gibbous, but becoming slightly concave towards the

rounded cardinal angles, and for the most part without a defined fold corresponding with
the sinus in the ventral valve.

Surface covered with small radiating rounded ribs, generally two or three in the width of.

a line, increasing by bifurcation and interstitial addition in proceeding from the beaks to the

front margin. The radiating ribs are crossed by numerous concentric lines of growth, which
usually form distinctly elevated or produced and squamose lines, and which, near the margin,
are sufficiently close to give the ribs a characteristic nodose appearance.

In the interior of the ventral valve is a broad mesial spoon-shaped depression, which
gradually grows shallower in proceeding from the beak to the margin, and which is bounded
by two well defined semicircular ridges. This gives origin chiefly to the divaricator muscles,

and gives rise to a corresponding elevation, bounded by two semicircular depressions in the

cast of ,the valve. The interior of the dorsal valve is chiefly occupied by the greatly developed
spiral supports of the arms.

Atrypa reticularis ranges from the middle of the Silurian series to the summit of the

Devonian, and is a well-known shell both in Europe and North America. In Western Ontario
it occurs plentifully both in the Corniferous Limestone and the Hamilton Group. As a
rule, the Corniferous examples are of larger size, and have more gibbous dorsal valves than
those from the Hamilton series. An average Hamilton specimen has a greatest width of ten

lines, its length being the same, and its height being five lines. An average specimen from
the Corniferous has a greatest width of thirteen lines. A larger specimen from the same for-

mation, with a more gibbous dorsal valve, has a width of fourteen lines, a length of eighteen

lines, and a height of thirteen lines.

Locality and ifyrmar/rm.— Corniferous Limestone of Port Colborne, Ridgeway, Hagers-
ville, &c. Hamilton Group of Widder, and Bartlett's Mills, near Arkona, in the Township
.of Bosanquet.



80

95. Atrypa spinosa (Hall).

Atrypa spinosa (Hall), .Report 4th, Gcol. Dist. New York, p. 200, Figs. I and 2.

Atrypa dumosa (Hall), ibid, p. 271, Fig. 1.

Atrypa spinosa (Hall), Pal. N.Y., Vol. IV., PI. LIII. A., Figs. 1-14, 18, 24, 25.

(Compare the Atrypa aspera or Atrypa reticularis, var, aspera of Dalman, Phillips,.

McCoy and Davidson. Compare also the Atrypa squamosa of Sowerby.)

This species in form and in all its general characters is identical with Atrypa reticularis/}

(Linn.), but its surface ornamentation is peculiar and distinctive. The surface is " marked by

strong, rounded, radiating costae, bifurcating at unequal intervals, which are much stronger

in the middle of the valve, and become obsolete or appear as gentle undulations towards the

cardinal angles. In the middle of the valves there are about seven or eight of these costae in

the space of half an inch. The shell is also marked by strong concentric lamellae, which are

often about a line apart. In perfect shells these lamellae, at the crossings of the costae, are

produced into tubular spines, which when worn off, leave the ordinary lamellose surface.

The spaces between the lamellte are marked by fine thread like striae.'' (Hall, Pal. N.Y., Vol.

IV., p. 322).

I have only seen two specimens from the Corniferous Limestone exhibiting the above

characters, but these are well marked. I agree with Hall in thinking that the characters of

this shell are sufficiently distinct to entitle it to specific distinction ; but if it should prove,

as is probable, to be identical with the Atrypa aspera of European authorities, the latter name
has the priority.

Locality andformation.—Rare in the Corniferous Limestone of Hagersville.

Genus Spiripera (Sowerby).

Shell-structure fibrous and impunctate ; form very variable, but typically more or less three-

gided or quadrate, sometimes oval or sub circular. Hinge-line straight, mostly as long as or

longer than the greatest width of the shell, sometimes shorter. The cardinal angles some-

times obtusely rounded, more commonly produced or extended, sometimes greatly so. Sur-

face usually with radiating ribs, or smooth, or striated. Generally an elevated fold in one

valve and a corresponding sinus on the other. Valves articulated by teeth and sockets ; the

ventral valve the larger, with a more or less prominent beak, a well-marked area, and a tri-

angular foramen which is sometimes closed by a pseudo-deltidium. Dorsal valve with a

narrow area and a wide triangular foramen. Interior more or less occupied by two spirally-

rolled lamellae, forming two cones, the apices of which are directed towards the cardinal

angles.

A large number of species of Spirifera have been described from the Devonian Rocks of

North America. With the exception, however, of the extraordinarily abundant S. mucronata,

our collections of the species of this genus are very imperfect. I have only been able to

satisfactorily identify S. varicosa, S duodenaria, S. rarico4a, S. fimbriata, and S. mucronata,

—the last from the Hamilton group, and the others from the Corniferous Limestone.

96. Spiripera mucronata (Conrad).

Delthyris mucronata (Conrad), Ann. Report on the Geology of New York, p. 54.

Delthyris mucronata (Hall), Geol. Report, 4th District New York, p. 198.

Spirifera mucrona,ta (Billings), Canadian Journal, New Series, Vol. VI., p. 254, figs. 59-
62.

Shell semi-circular or semi-oval, usually sub-trigonal or triangular, the cardinal angles

sometimes truncated, but more commonly acute and extended, often produced into long mu-
cronate extensions. In a few instances, the hinge-line is very little longer than the greatest

width 6*f the shell below, but it is generally twice or thrice the length of the shell measured

from the beak to the front margin, and occasionally four, five, or six times as great. The
sides of the shell are straight, or curved slightly, and the front margin is straight or concave.

The ventral valve is more convex than the dorsal, though sometimes only slightly so,

with a small incurved beak, and a narrow linear area, the height of which, when most
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developed, is only from half a line to three quarters of a line, and is often less. Commenc-
ing at the beak and extending to the front of the ventral valve is a well-defined mesial sinus,

which is usually shallow and rounded, and is bounded laterally by plications stronger than

the rest.

Dorsal valve moderately convex, not so convex as the ventral valve, its beak incurved,

but not in contact with that of the ventfal valve, its area extremely narrow and linear. Cor-

responding with the sinus of the ventral valve, there is a prominent mesial fold extending

from the beak to the front margin.

Surface marked by sub-angular radiating ribs or plications, usually from eight to twelve

on each side of mesial fold and sinus, the outermost not reaching the beak, and the cardinal

angles being free from them. The plications are crossed by numerous imbricating zig-zag

concentric striae, which become very much crowded together as the margin of the shell is

approached, and which, close to the margin, are often interrupted by stronger lines of growth.

The dimensions and form of Spirifera mucronata are excessively variable—so much so

that the extreme terms of the series have all the appearance of being distinct species. The
following gives the foini and measurements of the leading varieties of this species as seen in

the Hamilton Formation of Ontario, where it is a wonderfully abundant species, and is found

in a state of beautiful preservation :

—

a. A semi-circular, and very gibbous form, with the cardinal angles acute, but hardly

produced, width of hinge-line one inch ; length eight lines ; height seven lines.

b. A moderately convex form, with the cardinal angles moderately but not excessively

produced ; the general figure of the shell becoming trigonal. Width at hinge-line one inch and

seven lines ; length, eleven lines ; thickness, seven lines. This may be regarded as the normal

form of the species.

c. A form upon the whole resembling the preceding in outline, but with straighter sides,

so that the shell is of a regular triangular shape, the apex of the triangle being truncated at the

mesial sinus and fold. The shell is also much thinner owing to the smaller convexity of the

valves, and especially of the dorsal valve, which is gently arched near the umbo, but is more
or less abruptly reflected all round the margin at about two-thirds of its length from the beak.

The cardinal angles are also more extended, increasing the disproportion between the width

and length. Width at hinge-line, twenty-two lines ; length, nine lines ; height, only four lines.

This foim occurs not uncommonly in the railway-cutting at Widder, and can be traced by
insensible gradations into the preceding, just as that graduates into the form first described.

d. Lastly, a form in which the cardinal angles of the shell are immensely produced, the

total width at the hinge-line thus coming to be three, four, five, or even six times as great as

the length at the beaks. There are, also, from fifteen to twenty plications on either side of the

mesial fold and sinus. Width at hinge-line in a small specimen twenty-two lines ; length,

seven lines ; height, three lines and a quarter. Width at hinge-line in a fully-grown specimen

three inches ; length, six lines ; height apparently between four and five lines.

Locality and Formation.—Very abundant and beautifully preserved in the decomposed
shales of the Hamilton group, on the line of the Grand Trunk Railway, near Widder Station,

where only the first three of the varieties here described are known to occur. Also, common
in the calcareous or calcareo-arenaceous beds of the same formation at Bartlett's Mills, near

Arkona, in the Township of Bosanquet, where the extremely mucronate variety is the chief.

or only, one to occur. Also, in the Corniferous Limestone of Port Colborne and Ridgeway.

97. Spirifera varicosa (Hall).

Spirifer varicosus (Hall), Tenth Report on the State Cabinet, p. 130.

Spirifera varicosa (Billings), Canadian Journal, New Series, Vol. VI., p. 255, Figs.

63, 64.

Spirifera varicosa (Hall), Pal. New Yark, Vol. IV., Plate XXXI., Figs. 1-4.

This species is very closely allied to Spirifera mucronata, with which it agrees in its general

form and its surface characters. The chief point by which S. varicosa is distinguished is the

comparatively great height of the ventral area, and the prominence of the beak of the ventral

valve. Thus in S. mucronata, the ventral area rarely exceeds half a line in height, whilst in S.

csa it may have a height of as much as two lines and a half. The latter species is also in

6
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general a smaller species than the former. I have only seen a few detached valves of this specie^

in the Comiferous Limestone.

Locality and Formation.—Comiferous Limestone of Port Colborne and Hagersville.

98. Spirifera duodenaria (nail).

Delthyris duodenaria (Hall), Geol. Report, 4th Di£t., New York, p. 171.

Spirifer duodenaria (Hall), Catalogue in Eeport on State Cabinet.

Spin/era duodenaria (Billings), Canadian Journal, New Series, Vol. VI., p. 256, Figs.

65-67.

Spirifera duodenaria (Hall), Pal. New York, Vol,, IV., p. 189, Plate XXVIL, Figs.

13-16
j Plate XXVIII. Figs. 24-33.

Shell semi-circular, or sub-triangular, the hinge-line equal to the greatest width of the

shell ; the cardinal angles rounded or acute, rarely pointed. Ventral valve slightly more convex

than the dorsal, depressed towards the cardinal extremites, with a prominent beak, a narrow

area, and a mesial sinus of moderate width and depth. Dorsal valve moderately convex,

with a narrow and prominent mesial fold corresponding with the ventral sinus, its area linear.

Surface exhibiting six or seven strong rounded simple ribs on each side of the mesial fold and

sinus. The ribs are broad and are separated by rounded intervals, and they decrease in size in

proceeding from the middle line towards the cardinal extremities.

Most examples show a completely smooth surface, but the shell, in perfect examples, is

marked by " lamellose concentric stria?, giving a papillose or sub-fimbriated aspect at their

junction." (Hall).

Spirifera duodenaria is not uncommon in the Comiferous Limestone of Western Ontario,

and is usually readily recognised by its large rounded ribs and generally smooth surface. It

varies a good deal in its dimensions, average specimens having a width of eight or ten lines

along the hinge-line, and a length of five or six lines.

Locality and Formation.—Comiferous Limestone of Port Colborne, Ridgeway, Hagers-

ville, &c.

99. Spirifera raricosta (Conrad).

Delthyris raricosta (Conrad). Jour. Acad. Nat. Sci. of Philadelphia, Vol. VIII.
, p 2G2,

PI. 14, Fig. 18.

Delthyris undulatus (Vanuxem), Geol. Report, Third Dist. New York, p. 132, Fig. 3.

Spirifera raricosta (Billings), Canadian Journal, New Series, Vol. VI., p. 258, Figs.

71-73.

Spirifera raricosta (Hall), Pal. N. Y, Vol. IV., PL XXVIL, Figs. 30-34, PI. XXX.,
Figs. 1-9.

Having only obtained a few imperfect specimens of this fine species, I shall content my-

self with simply noting its existence, without giving its description.

Spirifera raricosta is at once distinguished from the other Spiriferce of the Comiferous

Limestone by its possession of from two to four strong, prominent, rounded or sub-angular

plications on each side of the mesial fold and sinus. The ventral valve also is very gibbous

above, and the beak much elevated, whilst the cardinal angles are rounded.

Locality and Formation.—Rare in the Comiferous Limestone of Port Colborne.

100. Spirifera fimbriata (Conrad).

Delthyris jimhriata (Conrad), Joum.Acad. Nat. Sci. of Philadelphia, Vol. VIII., p. 263.

Spirifera fimbriata (Billings), Canadian Journal, New Series, Vol. VI., p. 257, Figs.

68-70.

Spirifera fimbriata (Hall), Pal. N. Y, Vol. IV., PI. XXXIII., Figs. 1-21.
_

Shell transversely oval, bi-convex, the hinge-line shorter than the greatest width of the

shell, and the cardinal angles rounded and not produced. Ventral valve gibbous in the upper

half, the beak small but prominent, incurved over the area, the latter being high and concave.

The sinus is well-defined, sometimes rounded sometimes angular, and extending from the

beak to the front of the shell, with a variable number (usually three or four, but sometimes

eight or nine) of low and obscure plications on each side. Dorsal valve moderately gibbous,
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with a minute beak and a rounded, mesial fold, and a narrow sub-linear area. Plications

obscure, becoming obsolete towards the cardinal angles, and dying away in the neighbourhood
of the hinge-line. Surface marked with shallow concentric furrows separated by interspaces

which are studded with elongated tubercles. There are from three to four or more furrows
in the space of two lines, and from five to eight elongated tubercles in the space of one line

transversely. In casts of the exterior, the elongated tubercles are represented by narrow
elongated pits arranged iu concentric bands.

Spirifera fimbriate not uncommonly attains a width of an inch and three quarters by a

length of thirteen lines, but average examples are smaller than this. It is readily recognised

by its comparatively short hinge-line, its rounded cardinal angles, its obscure plication, and
its surface ornamentation.

Locality and Formation.—Corniferous Limestone of Port Colborne. Also, according to

Mr. Billings, in the Hamilton Shales of Bosanquet.

Genus Cyrtina (Davidson).

Shell small and resembling that of Spirifera in its general form. Shell-structure punc-
tate. Valves very unequal ; the ventral valve elevated and pyramidal in shape ; the area very
high, with a long narrow foramen, closed by a pseudo-deltidium ; the dental lamellae converg-

ing from the margins of the foramen, and uniting to form a mesial plate or septum, which
divides the cavity of the ventral valve into two compartments. Dorsal valve nearly flat or

moderately convex. Spires well-developed, and resembling those of Spirifera and Spiri-

ferina.

The genus Cyrtina is closely allied to Cyrtia (Dalman), and Spiriferina (D'Orbigny), and
has also near relationship with the genus Spirifera. Two species have been recorded by 3Ir.

Billings, as occurring in the Devonian Rocks of Western Ontario, namely Cyrtinq rostrata

(Hall), from the Corniferous Limestone, and G. Hamiltonensis (Hall), from the Hamilton group.
The latter is a common species, but the few examples of Cyrtina, which I have seen from the

Corniferous Limestone are too imperfect to admit of specific determination.

101. Cyrtina Hamiltonensis (Hall).

Cyrtia Hamiltonensis (Hall), Tenth Report on the State Cabinet, p. 166.

Cyrtia Hamiltonensis (Billings), Canadian Journal, New Series, Vol. VI., p. 262. Figs,

80-82.

Cyrtina Hamiltonensis (Hall), Pal. New York, Vol. IV, p. 268. Plate XXVII., Fies. 1-1,
and Plate XLIV, Figs. 26-33, and 38-52.

" Shell more or less triangular or sub-pyramidal ; hinge-line equal to the greatest width of
the shell; proportions of length, breadth, and height variable, but frequently the width is

equal to the length of the ventral valve, and the height of area is equal to the length of the

dorsal valve ; surface plicate. Ventral valve quadrilateral in outline, obliquely sub-pyramidal,

most prominent at the beak, which is very variable in elevation and straight or a little arched
over the area, and not unfrequently attenuate and distorted or turned to one side ; mesial

sinus wide and strongly defined, rounded or sub-angular in the bottom ; area variable, large

and elevated, plane or arcuate in different degrees, with the lateral margins angular, dis-

tinctly striate in both directions ; fissure narrow, closed by a convex pseudo-deltidium, which
is perforated above by an oval or narrowly ovate foramen. Dorsal valve depressed, convex,

with a broad, more or less prominent mesial fold, which is bounded by broader furrows than

those between the plications, and is sometimes extremely elevated in front ; the beak scarcely

rising above the hinge-line ; area narrow, linear, but quite distinct ; surface marked by about
six to eight (rarely one or two more) simple rounded plications on either side of the mesial

fold and sinus, and these are crossed by very fine concentric lines of growth, which at intervals

became crowded and sub imbricate, especially towards the margins of older shells. The finer

surface-marking is minutely granulose or papillose, and the shell-structure is distinctly

punctate. In some of the larger individuals there is an obscure elevation on each slope of
the sinus, resembling an obsolete plication. The longitudinal median septum extends for

more than half the length of the ventral valve, and is continued into the cavity beneath the

pseudo-deltidium. These features are shown in casts and in transverse sections of the valve.
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The dorsal valve shows a double or bilobed cardinal process, with the strong crural bases

supporting spiral arms which are directed into the two compartments of the ventral valve, and

making numerous turns, terminate in the rostral part of the shell." (Hall, Pal. New York,

Vol. IV., p. 268).

I have little to add to the above detailed description of this pretty little Brachiopod by
Professor Hall. Cyrtina Harniltonensis occurs commonly, and in a state of beautiful preser-

vation, in the Hamilton Formation of Ontario, and I have also seen casts apparently belong-

ing to this species from the Corniferous Limestone. Many of the Hamilton specimens have

a flat area without an incurved beak, and thus come to agree with Hall's Cyrtina Harnilton-

ensis var. recta ; but I am of opinion that this variety is by no means sufficiently distinct to

deserve a separate designation. In fact there appear to be three chief variations as regards

the above mentioned points within the limits of this mutable species, and all three are con-

nected together by transitional forms. In one of these, the area is nearly or quite plane, and

is directed forwards almost or quite at right angles to the plane of the dorsal valve or hinge-

line; whilst the beak is very slightly elevated, and little or not at all incurved. In these forms

the thickness of the shell (measured at right angles to the hinge-line, instead of from the hinge-

line to the beak) is proportionately very great. In other forms, the hinge-area is moderately

elevated and forms a very obtuse angle with the plane of the dorsal valve, whilst the beak is

moderately prominent and is incurved. These forms may be regarded as being the normal

form of the species. In other examples, again, which are otherwise undistinguishable from

the preceding, the beak of the ventral valve is extraordinarily elevated and prominent, and

is markedly incurved ;
whilst the plane of the arcuate area approximates to the plane of the

dorsal valve and forms with it an acute angle. The result of this is that the thickness of

the shell measured at right angles to the hinge-line becomes very much smaller than in the

preceding forms. The last mentioned form- appears at first sight to be a distinct species from

those with a flat area directed perpendicularly to the plane of the dorsal valve, but I am
satisfied that all the above mentioned varieties may be safely brought under the limits of a

single species.

The dimensions of this species vary considerably. In an adult example of the variety in

which the area is flat and perpendicular to the plane of the dorsal valve, the width of the

hinge-line is ten lines, the length of the dorsal valve is five lines, the length of the ventral valve

is eight lines, the height of the area is five lines, and the thickness of the shell measured at

right angles to the hinge-line is also five lines, and is thus equal to the height of the area. In

another also fully-grown example, with a very oblique area, the width of the hinge-line is

nine lines (the cardinal angles being much more rounded than in the preceding), the length of

the dorsal valve is six lines, the length of the ventral valve is ten lines, the height of the much
curved area is nearly four lines, and the thickness of the shell at right angles to the hinge-line

is only three lines and a half, and is thus much less as compared with the size of the shell than

in the preceding.

Small examples as well as large are not uncommon, showing the variations in the plane

of the area here described, proving that the latter are not due to variations of age.

Locality and Formation.—Common in the Hamilton Shales of Widder, in the Township

of Bosenquet.

Genus Spirigera (D'Orbigny).

Shell variable in form, with convex valves which are articulated by teeth and sockets
;

beak of the ventral valve short and incurved, and truncated by a small foramen, which is in

contact with the beak of the dorsal valve, or is separated from it by a deltidium of two pieces
;

a mesial fold and sinus present or absent; surface smooth or striated, with numerous con-

centric lines of growth ; dorsal valve without any mesial septum, but with spiral cones, the

extremities of which are directed outwards towards the lateral margins of the shell.

It seems unnecessary to enter here into the controversy which has been carried on as to

the genera Spirigera, Athyris, Merista, and Meristella, or to attempt to decide which of those

divisions can be retained, and which must be rejected. It is sufficient to state that I shall

here adopt the arrangement proposed by Mr. Davidson, and followed by Mr. Billings, in which

Spirigera is made to include shells without a mesial septum and with the beak of the ventral

valve perforated by a conspicuous foramen, whilst Athyris includes shells with an imperforate

beak (in the adult state at any rate), and generally with a mesial septum. Adopting this
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arrangement, some of the shells referred by Hall to Meristella will be considered here under

the head of Spirigera, whilst others will come under Athyris.

The species of Spirigera, as here understood, which have come under my notice in the

Devonian Rocks of Ontario, are three in number, viz. : S. spiriferoides (= S. concentrica ?), S.

scitula, and S. rostrata.

102. Spirigera spiriferoides (Eaton).

Terebratula spiriferoides (Eaton), American Jomnal of Science, Vol XXI., p. 137.

Atrypa concentrica (Conrai), Annual Report on Pal. New York, p. 111.

Atrypa concentrica (Hall), Report Fourth Dist., New York, p. 198, Fig. 5.

Spirigera spiriferoides (Hall), Tenth Report on the State Cabinet, p. 153.

Spirigera concentrica (Billings), Canadian Journal, New Series. Vol. VI., p. 145, Figs. 52,

and 54-57.

Athyris spiriferoides (Hall), Pal. New York, Vol. IV. Plate XLVI, Figs. 5-31.

[Compare Spirigera (Athyris) concentrica of European palaeontologists].

Shell transversely sub-oval, sub-orbicular, or sub-quadrate, with its greatest width near

the middle, slightly truncated anteriorly, or more commonly having the front margin pro-

duced into a tongue-shaped rounded projection. Hinge-line very short, the cardinal extremi-

ties rounded off". Both valves convex, but not excessively so ; the ventral valve with a shallow

mesial sinus which dies out towards the beak ; the dorsal valve with a corresponding mesial

fold. The beak of the ventral valve incurved, and perforated by a small but conspicuous

foramen. Dorsal valve more convex than the ventral, with a small rounded beak which is

concealed beneath that of the ventral valve. Surface'marked by close-set concentric lines of

growth, which are often produced into imbricated thin lamella?, and which are always more
crowded towards the front margin of the shell.

The interior of the ventral valve exhibits two strong dental lamellae, extending to the

base of the rostral cavity, where the muscular impressions commence. The interior of the

dorsal valve exhibits a strong cardinal process, with elevated socket-margins behind, and a

narrow elliptical muscular impression which is " divided by a low median crest" (Hall). The
spires show, about fifteen turns each.

Whether Spirigera spiriferoides (Eaton) is identical with Spirigera (Athyris) concentrica

(Bronn,) from the Devonian Rocks of Europe or not, is a question which I have no means of

deciding, not having at present access to authentic specimens of the latter. I should, however,

be strongly inclined to think that the two forms, as believed by De Verneuil, Sharpe, Billings,

and others, are in reality identical ; though, in deference to the views of Professor Hall, I

have retained our form as a separate species. In any case, even supposing the two to be the

same, the name of spiriferoides will have to be retained, as having the priority over that of

concentrica.

S. spiriferoides is of rare occurrence in the Corniferous Limestone, but is found commonly
in the Hamilton group. Our specimens present no special peculiarity except that, without

exception, so far as I have seen, they are smaller than those from the same formations in the

State of New York. Thus, the largest specimen in our collection has only a width of nine

lines, and a length of eight lines ; whereas specimens from New York sometimes have a width

of nearly an inch and three-quarters, and a length of an inch and a half or more.

Locality and Formation.—Corniferous Limestone, Hagersville ;. Hamilton Group, Widder,

and Bartlett's Mills near Arkona, in the Township of Bosanquet.

103. Spirigera rostrata (Hall).

Atrypa rostrata (Hall), Report on the Fourth Geol. Dist. New York, p. 202, Fig. 3.

Athyris (?) rostrata (Billings), Canadian Journal, New Series, Vol. V., p. 281, Figs.

43-44.

Meristella rostrata (Hall), Pal. Neiv York, Vol. IV., Plate L, Figs. 13-17.

Shell small, ovate or sub-trigonal, sometimes sub-attenuate above. Both valves convex,

the ventral scarcely more so than the dorsal. Ventral valve most convex above the middle,

usually with a shallow rounded mesial sinus in front, which, however, is sometimes almost

obsolete ; the beak prominent, incurved over that of the dorsal valve, but not in contact with

it, and perforated by a conspicuous foramen. Dorsal valve regularly convex, sometimes with
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an obsure mesial elevation in front, corresponding with the sinus of the ventral valve ; the

beak incurved, and buried beneath that of the ventral valve. Surface with numerous very

delicate concentric lines of growth, which become crowded together and conspicuous towards
the front margin.

This species is somewhat variable in shape
; some specimens have their greatest width a

little in front of the middle of the shell ; but others (and these are perhaps the commonest)
have the greatest width at about two-thirds of the distance from the beak, or even nearer the

front than this, the shell thus assuming a sub-triangular form. Average specimens have a

length of six lines, a width of five lines, and a depth of about three lines.

In the most perfect specimens I have seen, the foramen is large and conspicuous, and is

perforated in the summit of the beak of the ventral valve, so as to look upwards.

Locality and Formation.—Eare in the Corniferous Limestone of Port Colborne. Hamil-
ton formation of Widder.

104. Spirigera scitula (Hall).

Atrypa scitula (Hal)), Report on the Fourth Geol. Dist. New York, p. 171, Fig. 1.

Athyris (?) scitula (Billings), Canadian Journal, New Series, Vol. V., p. 278, Figs. 35,

36 {fed. exclusis).

Meristella scitula (Hall), Pal New York, Vol. IV., Plate XLVII., Figs. 34-38.

Shell ovate, both valves convex, the ventral valve the most so, somewhat compressed to-

wards the front. Ventral valve with a prominent beak, which is incurved over that of the

dorsal valye, and is perforated by a conspicuous foramen. Dorsal valve most convex above

the middle, depressed towards the front, with a small beak, which is buried beneath that of

the dorsal valve. Surface marked by fine concentric striae. Length of an average example one

inch ; width, nine lines ; depth, six lines.

I have only one well preserved example of this species, and am therefore, not prepared

to'discuss its affinities. Hall's species certainly seems to me to be identical in part with that

figured by Mr. Billings. The Charionella circe of Mr. Billings appears to me to be quite dis-

tinct, though it is asserted by Hall to be identical with his Meristella scitula.

Locality and Formation.- —Bare in the Corniferous Limestone of Port Colborne.

Genus_Athyris (McCoy).

Shell variable in shape, the valves unequally convex, with or without a mesial sinus f nd
fold, articulated by teeth and sockets. Beak of the ventral valve incurved, usually overly.Lg
and in contact with the beak of the dorsal valve, not perforated by a foramen, or with the

foramen concealed when fully grown. " In the interior of larger or ventral valve the denbl
plates are fixed to and along the sides of a longitudinal prominence or convex arch-shaped

plate, which extends to less than a third of the length of the shell, with its narrow end fitting

into the extremity of the beak, and its lateral diverging edges to the bottom of the valve. .

The interior of the smaller or dorsal valve is partly divided by a large, deep

longitudinal septum, which extends from the extremity of the umbo to about two thirds of

the length of the shell, supporting at its origin the hinge-plate, which is divided into two por-

tions by a narrow gradually widening channel ; to the socket ridges are affixed the spiral cones,

the extremities of which are directed towards the lateral margin of the shell ; on either side

of the septum are seen two muscular scars formed by the adductor " (Davidson, British Fossil

Brachiopoda, General Introduction, p. 85.)

Accepting the above definition of the genus Athyris, there are only two forms which have

come under my notice in the Devonian Rocks of Ontario, which appear to be referable to this

genus, and the position of one of these somewhat doubtful. The forms in question are Athyris

nasuta (Conrad sp. = A. clara, Billings), and A. Maia (Billings), of which the last is referred

by Hall to the genus Spirifera.

105. Athyris nasuta (Conrad).

Atrypa nasuta (Conrad
1

), Ann. Report on the Palaeontology of New York, p. 18.

Meristella nasuta (Hall), Thirteenth Report on the State Cabinet, p. 93.

Meristella elissa (Hall), Fourteenth Report on the State Cabinet, p. 100.
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Athyris clara (Billings), Canadian Journal, New Series, Vol. V. p. 274, Figs. 29-32.

Meristella nasuta (Hall), Pal. Neiv York, Vol. TV., Plate XLVIIL, Figs. 1-25.
" Nearly smooth, ovate or sub-rhomboidal

;
greatest width, about the middle ; a short

linguiform projection in the middle of the front margin ; both valves convex ; ventral valve the

larger, with it's beak strongly incurved. Length from one to two inches ; width equal to, a

little less, or a little greater, than the length. The ordinary size is about one inch and a half in

length.

" The ventral valve is strongly and smoothly convex, the outline evenly arched from beak

to front, more abruptly curved above than below, the umbo prominent, the beak rather small,

neatly rounded at the sides, and closely incurved. The linguiform projection in the middle

of the front margin is often a simple extension of a portion of the shell, without a sinus, but

occasionally there is either a short, shallow depression, or a narrow rounded mesial fold, which

seldom, however, extends towards the beak more than three or four lines. The upper half of

the dorsal valve is sometimes evenly convex, but in general an indistinct, more or less broadly

rounded carination, can be traced from the umbo along the middle to the front, where it

becomes abruptly elevated into a short, prominent, rounded fold, which extends into the lingui-

form projection. On each side of the median line, this valve is gently convex, and often exhi-

bits a rather flat slope to the lateral margins. The beak is strongly incurved, and appears to

be deeply buried in the cavity beneath the umbo of the ventral valve.

" If a line be drawn across the shell at mid-length, and another at one-fourth the length

from the front, the greatest width will be found to range between the two. Many of the speci-

mens are obtusely angular at the sides, and in such the margins above and below the angles

are somewhat straight, the upper two sides converging to the beak, and the lower two to the

linmiiform extension in front, giving to the shell a rhomboidal instead of an ovate outline.

" At first sight, the surface appears to be smooth, with a few concentric squamose lines

of growth. On closer examination, numerous indistinct, radiating lines may be seen. Of these

there are from two to four in the width of one line, and they sometimes appear to lie beneath

the surface of the shell. In very perfect specimens, the surface exhibits fine concentric striae,

from ten to fifteen in the width of one line, and these are most distinct towards the front

margin.
" Beneath the beak of the detached ventral valves, there is a wide, triangular foramen, not

visible when the valves are united. The inside of the beak is entirely hollowed out into a

deep pit or channel, which opens directly into the cavity of the shell. The impressions of the

divaricator muscles occupy part of a sub-triangular space, the upper angle of which is situated

just where the excavation beneath the beak opens out into the visceral cavity. The lower

side of this space is nearly straight, and the two lower angles rounded. The lateral margins

of the space are usually sub-parallel in the lower half, while in the upper half they approach

each other, and meet above to form the upper angle. In some specimens the space is more
nearly triangular, and it would appear, therefore, that its furm is a little variable. The length

of the space is about one-third the whole length of the ventral valve, and its width at the lower

margin a little less than its length. The lower margin is situated a little above a line drawn
across the shell at mid-length. The lower three-fourths of the space is striated longitudinally,

and divided into two equal portions by an obscure median groove.

" On each side, at the base of the foramen, there is a short, stout tooth. The dental

plates below the teeth extend but a short distance into the visceral cavity, when, becoming
suddenly much diminished in height, they form a low ridge along the upper margin of the

muscular space. The upper part of the muscular space is deeply excavated into the substance

of the shell, which is very thick and solid in the rostral half" (Billings).

There is not much to add to the above quoted full description of this common Cornifer-

ous species by Mr. Billings
; but there are a few points which may be noted. The nasute or

linguiform extension of the front of the ventral valve, and the corresponding fold on the dor-

sal valve, are only fully developed in adult examples. Hence in young examples, the front of

the shell may exhibit nothing more than a hardly perceptible undulation. Small specimens

are also proportionately more circular. The beak of the ventral valve is imperforate, appar-

ently at all stages of growth ; but there is a triangular fissure beneath the beak, which by the

incurvation of the beak is entirely closed in the perfect shell, and which can only be seen in

the detached valve.

Casts of the interior of the ventral valve of this species are extremely common in the
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Corniferous Limestone, and present a very characteristic appearance. The umbonal region of

the cast exhibits the filling up of the rostral cavity, in the form of a sub-cylindrical or tongue-

shaped projection, which is usually grooved on its upper surface, and which is bounded later-

ally by the deep fissures left by the dental lamellae. In front the cast of the rostral cavity

passes into a great hump or abrupt prominence formed by the cast of the muscular impression.

The umbonal slope of this prominence is smooth, and has a median ridge running into the

rostral cast • and the front slope is conspicuously striated with longitudinal striae, and often

divided into two halves by a mesial ridge.

" The interior of the dorsal valve shows

a strong cardinal process, with a shallow

spoon-shaped depression in the centre, mar-

gined by deep teeth sockets. The muscular

area is elongate-ovate, broader above, and

divided through the centre by a thin ele-

vated septum. . . . The crura appar-

ently bend downwards from near their

origin ; thence recurving, they follow very

a / closely the contour of the dorsal valve,

making thirteen or more turns in an indivi-
FlG

-
27- dual of medium size. Spires, slender and

a. Cast of the interior of the ventral valve of A thyris nasuta, 1 »> /tt„ii d^j \r„. , Ww7,. V^l TV
(Conrad), from the Corniferous Limestone (Original) ; 6, Interior of Simple ^iiail, r<U. l\ew I OTIC, VOL, XV.,
the ventral valve of the same (after Billings). p 301).

Locality and Formation.—Common in the Corniferous Limestone of Port Colborne and

Hagersville.

106. Athyris (?) Maia (Billings).

Athyris Maia (Billings), Canadian Journal, New Series, Vol. V., p. 276, Figs. 33, 34.

(?) Spirifera Maia (Hall), Pal New York, Vol. IV., Plate XLIIL, Figs. 6-13.

Shell broadly ovate, or sub-rhomboidal ; valves convex, the ventral valve most so. Ventral

valve strongly convex, exceedingly gibbous in the umbonal region, the beak prominent and
strongly incurved, but not touching the surface of the dorsal valve • a shallow rounded mesial

sinus extending from the beak to the front margin, where it is produced into a linguiform

extension. Dorsal valve moderately convex, with a small beak, and a rounded mesial fold

which sometimes extends to beak or sometimes falls short of this point. Hinge-line short and

straight, the cardinal angles rounded. Surface nearly smooth, with a few lines of growth, and

in well preserved specimens, numerous fine and close-set concentric striae.

According to Billings, there exists " a short false area" beneath the beak of the ventral

valve, a feature which our specimens do not enable me to confirm, as the space below the in-

curved beak is generally concealed by adherent matrix.

The dimensions of an individual of medium size are as follows:—Length, one inch and a

quarter
;
greatest width, fourteen lines, at a point a little in front of the middle ; depth, ten

lines. Larger individuals than the above are of by no means uncommon occurrence.

Hall has described and figured (he. cit.) under the name of Spirifera Maia, a shell which

he believes to be identical with Athyris Maia of Billings, to which it presents a strong resem-

blance in its general shape. According to Hall, Spirifera Maia has a narrow cardinal area,

which is sometimes hidden by the beak, whilst there exists a moderate but conspicuous

fissure of a subtriangular shape beneath the beak of the ventral valve. Neither of these

features are alluded to by Mr. Billings in his description of Athyris Maia, nor have I suc-

ceeded in detecting either a hinge-area or a fissure in any of the specimens which have come
under my own notice. I am disposed to believe, therefore, that the Spirifera Maia of Hall is

distinct from the present species, a view which is further borne out by the apparently much
greater dimensions of the latter ; though on this point I can only judge by Professor Hall's

figures, and by his statement that the shell of Spirifera Maia is " below the medium generic

size," which is certainly not true of Athyris Maia. At the same time, in the absence of any

definite knowledge of the internal characters of Athyris Maia, beyond the general statement,

by Mr. Billings, that its internal structure resembles that of A. nasuta, (=-A. elara), it is per-

haps hardly safe to assert positively that it belongs to the genus Athyris.

Locality and Formation.—Corniferous Limestone of St. Mary's (Collected by Mr. Hinde).
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Genus Retzia (King).

The typical species of this genus may be considered as in some respects related to the

Rhynchonellidce, but more closely to the Spiriferidce, and in particular to the genus Spirigera.

The shell is in general small, and somewhat similar in form to Mhynckonella or to Terebratula,

from both of which it is distinguished by the possession of calcareous spires. The shell-struc-

ture, unlike that of Spirifera, is punctate ; but there is not an extended hinge-line, and there

is either no true area or a small one. The beak of the ventral valve is perforated by a small

foramen, and the surface is usually ornamented with radiating strise or ribs. The affinities of

this genus are obscure, and it is uncertain what forms should properly be referred to it. Only

one Brachiopod, viz.: Retzia Eugenia, (Billings), has been referred to this genus amongst the

forms hitherto discovered in the Devonian Bocks of Ontario, and in the absence of any cer-

tain knowledge as to its internal structure, it cannot be said that this reference is free from

doubt.

107. Betzia (1) Eugenia (Billings).

Retzia Eugenia (Billings), Canadian Journal, New Series, Vol. VI., p. 147, Fig. 58.

" Shell small, sub-globular, with from ten to twelve strong angular ribs on each valve.

Ventral valve convex, most prominent on the upper half, a slight mesial depression the width

of three or four of the ribs in the lower half ; beak elevated, incurved, but not in contact with

the umbo of the dorsal valve, perforated at the point ; a flat solid deltidium or area beneath

the aperture. Dorsal valve rather strongly and uniformly convex, most prominent along the

middle, where slight indications of a mesial fold are evident ; umbo small, rounded ; beak

buried beneath the lower edge of the deltidium or area of the ventral valve " (Billings).

Average individuals appears to have a length of about four lines, with a width of about

the same or slightly less ; but larger and smaller examples are not unknown.

I have seen only a few detached valves of this species, and can offer no opinion as to its

real affinities. By Professor Hall it is considered, with some doubt, as being identical with

his Trematospira gibbosa (Pal. New York, Vol. IV., p. 272) ; but it is considered by Mr. Bil-

ling to be distinct.

Locality and Formation.—Rare in the Corniferous Limestone of Port Colborne.

Genus Leiorhynchus (Hall).

" The shells of this genus are ovate, circular, or transverse, with valves unequally convex,

and marked by a median sinus and fold in the ventral and dorsal valves respectively. The

surface is plicated by rounded bifurcating plications which are always more conspicuous on

the mesial fold and sinus, whilst they often become obsolete on the lateral portions of the

shell ; concentrically marked by strong lines of growth. Substance of the shell fibrous, usu-

ally thin. Valves articulating by teeth and sockets ; the apex of the ventral valve perforate

at some period of its growth, the lower side being completed by deltidial plates. On the

interior of the ventral valve, two short diverging dental lamellae extend into and are joined to

the sides or bottom of the rostral cavity ; the muscular impression occupies a narrow triangular

or ovate-triangular space, below the dental lamellae. The dorsal valve has a well denned

septum, often reaching below the middle of the valve, and divided above, leaving a triangular

or spoon-shaped depression. The hinge-plates are narrow, strong processes, with sockets em-

bracing the teeth of the opposite valve " (Hall, Pal, New York, Vol. IV., p. 355).

I am not in the position to pronounce any opinion as to the validity of the genus Leiorhyn-

chus, or as to the propriety of separating it from Rhynchonella, to which it is certainly most

closely allied. In the meantime, I shall accept it for the reception of the following species

from the Hamilton Group ; several allied species having been described by Professor Hall

under this title from the Hamilton and Chemung Formations.

108. Leiorhynchus multicosta (Hall).

Leiorhynchus multicosta (Hall), Thirteenth Report on the State Cabinet, p. 85.

Rhynchonella (?) Laura (Billings), Canadian Journal, New Series, Vol. V, Figs. 26-28.

Leiorhynchus multicosta (Hall), Pal. New York, Vol. IV., Plate LVI., Figs. 26-40.
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Shell ovate, the length and greatest width being nearly equal, or the width greater than

the length in young or in compressed specimens. The greatest width is placed near the front

of the shell, the sides curving gently from the beak for about two-thirds of the length, and then

being bent abruptly inwards. Ventral valve convex, most elevated in the umbonal region,

curving to the sides, with a broad shallow mesial sinus which is occupied by from three to six

plications. Beak of the ventral valve small, incurved, and in contact with the umbo of the

dorsal valve, with a minute circular foramen at its apex. Dorsal valve more convex than the

ventral, most gibbous a little above the middle, with its central portion elevated into a mesial

fold, which corresponds with the ventral sinus, and is occupied by from three to six plications.

Beak buried beneath that of the ventral valve. Surface marked with rounded or sub-angular

plications, of which those on the mesial fold and sinus bifurcate, whilst all are obscure or

obsolete towards the beaks. Concentric striae and lines of growth are also present.

An apparently average specimen has a length of ten lines, and a greatest width of ten

lines and a half, with a height of six lines. A smaller individual has a length of seven lines,

a greatest width of seven lines and a half, and a height of three lines and three-quarters.

According to Hall, the dorsal valve possesses a median septum which reaches more than

half the length of the shell, and is divided above, so as to leave a triangular pit. There can

be no question as to the identity of Rhynchonella (?) Laura (Billings), with Hall's Leiorhyn-

chus multicosta. All the specimens of this species that I have seen, have the greatest width

slightly in excess of the length, though Hall considers the two diameters to be normally nearly

equal. The species is readily recognised by its general form, its rounded plications, becoming-

obsolete towards the beak, and not interlocking at the margins of the valves, its mesial fold

and sinus, and the perforated beak of the ventral valve.

Locality and Formation.— Hamilton Group, Widder, Township of Bosanquet (Collected

by Mr. George Jennings Hinde).

109. Leiorhynchus Huronensis (Nicholson)

.

Shell elongate-ovate, the greatest width being from one-sixth to nearly one fifth less than

the length, whilst the greatest width is placed nearly about the middle of the shell. Ventral

valve convex, very gibbous in the umbonal region, abruptly curving to the sides, and depressed

from about the middle to the front margin of the shell. A very broad and exceedingly

shallow mesial sinus, which is obsolete near the beak, but occupies almost the whole front

margin of the shell, and supports about five low • rounded plications. Beak of the ventral

valve large, prominent, and incurved, apparently not perforated by a foramen, and in close

contact with the umbo of the dorsal valve. Dorsal valve convex, strongly curved towards the

sides, its centre occupied by a broad mesial fold, which corresponds with the ventral sinus,

and carries five rounded plications. Margins of the fold and sinus more or less distinctly

interlocking. Beak of the dorsal valve buried deeply beneath that of the ventral valve. Sur-

face marked with rounded plications, which are very obscure, except upon the fold and sinus,

and which become nearly obsolete in the neighbourhood of the beaks. The plications are

crossed with very fine concentric striae, and with strong and very well marked lines of growth

which become close-set and imbricating towards the margin of the valves.

The dimensions of a large individual are :—length, one inch
;
greatest width, ten lines

;

height, eight lines. A smaller and narrower individual has a length of eleven lines, a greatest

width of eight lines, and a height of six lines.

no. 28. There is no doubt as to the entire

distinctness of this from the preced-

ing, though there may be some ques-

tion as to its reference to Leiorhyn-

chus ; since Hall states that the fold

and sinus in this genus never inter-

lock, which they certainly do in some

examples of this species. In other

respects, however, there is a close

general resemblance between this and
Leiorhynchus Huronensis (Nicholson)

-

; a, Dorsal view ; 6, Ventral L. multicosta, especially as regards
v.ew

;
o, Side view of a large individual. From the Hamilton Group.

the surface.characterS, and I do not
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think the two species can be generically separated. L. Huronensis is distinguished from L.

multicosta by its much more elongated and contracted form, the greater convexity of its valves in

the umbonal region, the much more prominent and strongly incurved beak of the ventral valve,

the absence of a foramen, the much greater width and shallowness of the sinus and fold, and

the stronger and more crowded lines of growth. I have not seen any example which exhibits

the interior.

Locality and Formation.—Shales of the Hamilton Group, Widder, Township of Bosanquet

(Collected by Mr. George Jennings Hinde).

Genus Amphigenia (Hall).

" Shell inequivalve, oval, ovoid, or sub-triangular, more or less cenvex or gibbous, with-

out mesial fold or sinus. Valves articulating by teeth and sockets, without area. The den-

tal lamellae in the ventral valve conjoined on their dorsal sides, forming an angular trough or

pit, which opens exteriorly by a triangular fissure beneath the beak, and in its anterior exten-

sion is supported on a central septum. Dorsal valve with a strong thickened cardinal process

or hinge-plate, bordered by the teeth sockets, anchylosed to the bottom of the valve and sup-

porting the crura, which extend into the cavity of the shell " (Hall, Pal. N. Y. Vol. IV., p.

382).

In addition to these characters, there is a foramen which extends beneath the hinge-

plate of the dorsal valve, and ends in a perforation at the beak, and the shell-structure is dis-

tinctly punctate.

Hall has separated the genus Amphigenia from Stricklandinia (Billings) to include the

single species A. eiongata (= Pentamerus elongatus, Vanuxem), upon the ground fehat this

species possesses no area in the ventral valve, with a foramen in the dorsal valve and a punc-

tate shell structure. On the other hand, the typical species of Stricklandinia possess an area

in the ventral valve, a smaller angular pit, no foramen in the dorsal valve, and an impunctate

and fibrous shell-structure. Without entering further into the controversy which has been

carried on as regards this question, it may be said that these differences appear sufficient to

entitle Amphigenia to be considered as distinct, if not generically, at any rate sub-generically

from Stricklandinia and Pentamerus.

From Bensselceria, in spite of great resemblance in external form, and also as regards

some points of internal structure, the genus Amphigenia is separated by the angular pit made

by the conjoined dental lamella) of the ventral valve, and by apparently having free crura in

the dorsal valve without appendages.

The only species of this genus known in Canada, is the Amphigenia eiongata of the

Corniferous Limestone.

110. Amphigenia elongata (Vanuxem).

Pentamerus elongatus (Vanuxem), Report Third Geol. Dist. New York, p. 132. *

Meganteris elongatus (Hall), Tenth Report on the State Cabinet, p. 123.

Be?isselceria eiongata (Hall), Pal. N. York, Vol. Ill, p. 453.

Stricklandinia eiongata (Billings), Canadian Journal, Vol. VI., p. 267, figs. 91, 92.

Amphigenia eiongata (Hall), Pal. N. Y., Vol. IV., p. 383, PI. LIX.

Shell very variable in form, generally elongate oval, sometimes ovate, the length some-

times nearly twice the width, or the two diameters at other times nearly equal. Sides

gently curved, or nearly straight ; front pointed, rounded, or sub-truncate ; ventral valve

convex, in general more so than the dorsal valve, often obtusely carinated centrally in its

upper half ; the beak incurved over the umbo of the dorsal valve. Dorsal valve less convex

as a rule than the ventral, often elevated along the middle line in its upper half, and de-

pressed towards the sides and front. Surface usually smooth, but marked with strong con-

centric ridges and lines of growth. In perfect specimens, the surface is stated to exhibit

regular radiatiDg flattened stria?. Length of a small individual eighteen lines, greatest

width ten lines. Larger individuals range from two to as much as four inches in length.
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All the examples that I have seen of this species

from the Corniferous Limestone are smaller than

the average, and appear to be immature, the largest

not exceeding an inch and a-half in length. I

have seen no example in which radiating strife are

exhibited, but specimens exhibiting the interior of

the ventral valve with the angular trough between

the dental lamellae are not very rare.

Locality and Formation.—Corniferous Limestone

of Port Colborne.

Genus Lingula (Bruguiere).

Fig _ 29 Shell oblong, compressed, sub-equivalve, at-

Amphigenia elongata (Billings), a. Exterior of the tached by a pedicle passing out between the valves.
ventral valve of a small example

;
b. Interior of the nm- Shell- Structure minutely tubular, texture horny.

bonal region of a broken ventral valve showing the trough m n i» -i 1 • 1 i i •

between the dental lamella?. Both of the natural size, Shell " Slightly gaping at each end, truncated in
Corniferous Limestone.

front ^ rather pomtec[ at the umDOneS ; dorsal valve
rather shorter, with a thickened hinge-margin, and a raised central ridge inside" (Woodward).

Only two species of this genus have come under my notice as occurring in the Devonian
Rocks of Western Ontario, and in neither case, though in one instance the specimens are well

preserved, have I been able to determine the species with certainty. Sooner, however, than
add any fresh species to this already over-crowded genus, I have referred our forms provision-

ally to the following previously recorded species.

111. Lingula squamiformis (Phillips)?

Lingula squamiformis (Phillips), Geol. of Yorkshire, Vol. II., PI. IX., fig. 14.

Lingula squamiformis (Davidson), Monograph of British Carboniferous Brachiopoda, p.

205, PI. XLLX., figs. 1-10, and Monograph of British Devonian Brachiopoda, p. 105. PI.

XX., figs. 11, 12.

Lingula mola (Salter), Quart. Journ. Geol. Soc, Vol. XIX., p. 480.
" Shell longitudinally oblong, one-third or less longer than wide, with sub-parallel sides,

the broadest towards the anterior extremity, the frontal margin assuming either a very slight

inward or outward curve. The anterior portion is gradually curved on either side, the beak
being rounded or but slightly angular at its extremity in the dorsal valve, with a thickened
margin, tapering, pointed retrally at its termination in the ventral one, which is consequently

so much longer than the opposite valve. The valves are slightly convex, but somewhat
depressed along their middle. ' In the dorsal one .there exists a small apex close to the

rounded margin of the beak, and from which usually radiate three small rounded ridges,

separated by shallow sulci. The external surface in both valves is covered with numerous
fine concentric striae, or lines of growth, giving to the shell a beautifully and delicately sculp-

tured appearance, for the minute plications of growth succeed each other with much regu-

larity, while some stronger lines or interruptions of growth are produced at variable distances"

(Davidson).

Large individuals have a length of nineteen lines and a width of thirteen lines ;
smaller

have a length of nine lines and a width of six and a half lines.

I have several fragments of a large, oblong, flat-

tened Lingula which appears to be more closely

allied to L. squamiformis, (Phill.) from the Carbo-

niferous and Devonian Bocks of Britain, than to any

other species with which I am acquainted, though I

am not at all certain that it can be regarded as specifi-

cally identical with this species. In the imperfect
'v ' a condition of our specimens, however, it is best to

Fis- 30 - place them here provisionally. The chief point in

nlSSmSltrt^?^^ our examples differ from L. squamiformis is

guia maida (Hail), natural size, from the Corniferous that the beak appears to be more broadly rounded,

and the sides are not quite so straight. Some ot
Limestone.
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Mr. Davidson's figures (Loc. cit) would, however, agree well enough in these respects with
our form, though this does not seem to be the normal condition of the species. The front

portion of the shell is not exhibited by any of the specimens that I have seen, and it is,

therefore, impossible to decide as to whether it was truncated or not. The only species of

Lingula which has been described by Hall from the Devonian strata of New York, and which
has any affinity with the present form, is L. Manni (Pal, N. Y, Vol. IV., p. 6, PI. IT., fig. 3).

If this be specifically distinct from L. squamiformis, it is possible that our specimens may
belong to it, but I prefer keeping them distinct at present, as they are considerably larger and
broader.

Locality and Formation.—Rare in the Corniferous Limestone of Port Colborne.

112. LlNGULA MAIDA (Hall)?

" Shell linguiform, elliptical, greatest width a little more than half the length, narrowing

gently towards cither extremity, obtusely rounded and produced below, and more acutely con-

verging towards the beaks. Surface very gently convex below, and a little more convex on

the umbo, marked by fine thread-like stride, which are sometimes crowded in fascicles" (Hall.

Pal. N. Y., Vol. IV., p. 9, PL II., fig. 13).

I have only a single specimen, but that a remarkably well-preserved one, of this form,

which I identify with some doubt with L. maida (Hall), from the Hamilton group. Our
specimen is from the Corniferous Limestone, and agrees in all essential characters with the

above quoted description, though slightly smaller than the specimen figured by Hall. It is

apparently a ventral valve, its length being eight lines, and its greatest width about four

lines and a-half. The surface exhibits no radiating stria?, but is covered with elevated,

thread-like, concentric lines of growth, about from twelve to fourteen of which occupy the

space of one line.

Locality and Formation.— Corniferous Limestone, Hagersville, Township of Oneida.

Genus Pholidops (Hall).

The shells of this genus are small, and very similar in appearance to the dorsal valves of

small specimens of Discina. The valves are squamiform or discoid, calcareous, and appa-

rently destitute of a foramen in either valve. They differ from tli3 genus Crania in the fact

that the shell is apparently free and unattached to other bodies. The interior shows a strong-

muscular callosity. Except in the characters of the interior. Pholidops appears to agree

altogether with McCoy's genus Pscudocrania, with which, perhaps, further observation will

unite it. I have found a single species of the genus in the Corniferous Limestone.

113. Pholidops ovatus (Hall).

Pholidops ovatus (Hall) Pal. N. Y., Vol. III. p 490, PI. CIII. B., Fig. 7.

Shell minute, ovate, slightly longer than wide, in shape Discinoid, with a minute exceu-

tric apex. Surface marked with fine concentric strise of growth, about twelve of which
occupy the space of one line.

I have only a single example of this form, but I have no doubt as to its identity with

Hall's species.

A* Gill ^ appears, also, very doubtful if the P. Hamiltonio' of Hall, from

^SpF the Hamilton group can be specifically separated from P. ovatus. Our
^*^ specimen has a length of a line and three quarters by a width of a line

Fig. 31. and a half.

enHr^eT' ° From
H
the

Locality and Formation,—Corniferous Limestone, Port Colborne.

Corniferous Limestone

Genus Ccelospira (Hall).

Shell " concavo-convex, having the ventral valve convex, or sometimes sub-angularly

arching over the concave dorsal valve. The surface of the shell is striated or plicated, with

the plications simple or bifurcating, and of which two or more in the centre of the ventral
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valve are more conspicuous than the others, forming a more or less defined mesial fold ; upon
the dorsal valve there is a corresponding depression. The space between the valves leaves

little room for the spires, and these appendages appear to be somewhat loosely arranged, with

their apices approaching each other. These shells are apparently fibrous in texture, and on

this account, and from the position of the spires, they approach more nearly to Atrypa than

to Trernatospira, to the latter of which they are more nearly allied in external form " (Hall,

Pal. N. Y, Vol. IV., p. 328).

Only one species of this genus, viz., C. concava (Hall), has as yet been recognized as

occurring in the Devonian rocks of Western Canada.

114. C(ELOSPIRA CONCAVA (Hall).

Leptoccelia concava (Hall), Pal. N. Y., Vol. III., p. 245, PI. XXXVIII., Figs. 1-7.

Leptoccelia concava (Billings), Canadian Journal, New Series, Vol. VI., p. 352, Fig. 127.

Ccelospira concava (Hall), Sixteenth Report on the State Cabinet, p. 60.

Ccelospira concava (Hall), Pal. N. Y, Vol. IV., PL LIIL, Figs. 13-19.

Shell small, ovate, or sub-orbicular, the width being equal to or a little less than the

length. Ventral valve convex, elevated along the middle, the beak small and incurved.

Dorsal valve flattened laterally
(

and depressed in the centre, forming a shallow and obscure

mesial series. Surface with from ten to fourteen or more rounded radiating ribs, which occa-

sionally bifurcate.

According to Hall, the dorsal valve has a small false area, and a triangular foramen

which is sometimes closed below by a deltidium.

Average individuals of this species have a length of about three lines, and a width of

the same or a little less. Detached valves are not uncommon in the Corniferous Limestone,

but I have not seen a single perfect specimen.

In general form, and in its surface-characters, Ccelospira concava (Hall) closely resembles

Leptoccelia flabellites (Conrad), and the two species have been usually regarded as belonging

to the same genus. According to Hall, however, C. concava possesses internal spires, which

are wanting in L. flabellites, thus necessitating the creation of a new genus for. the former and

for some allied species.

Locality and Formation.—Corniferous Limestone, Port Colborne and Hagersville.

Genus Centronella (Billings).

" Shells having the general form of Terebratida. Dorsal valve with a loop consisting of

two riband-like lamellae, which extend about one-half the length of the shell. These lamellae

at first curve gently outwards, and then approach each other gradually, until at their lower

extremities they meet at an acute angle ; then becoming united they are reflected backwards

towards the beak, in what appears to be a thin, flat, vertical plate. Near their origin each

bears upon the ventral side a single triangular crural process. This genus appears to stand

between Terebratula and If aldheirnia. In the former the loop is short, not exceeding greatly

one-third the length of the shell, and not reflected. In the latter it extends nearly to the

front, and is reflected, but the laminae are not united until they are folded back " (Billings,

Canadian Journal, New Series, Vol. VI., p. 271, and Canadian Naturalist, Vol. IV., p. 131).

Two species of this genus at least occur in the Corniferous Limestone ; but good speci-

mens are rarely to be procured, and 1 possess nothing more than detached valves, in which

none of the internal characters are exhibited.

115. Centronella glans-pagea (Hall).

Phynchonella glans-fagea (Hall), Tenth Report on the State Cabinet, p. 125.

Centronella glans-fagea (Billings), Canadian Journal, New Series, Vol. VI., Figs. 97, p.

271.

Centronella glans-fagea (Hall), Sixteenth Report on the State Cabinet, p. 45, and Pal.

New York, Vol IV., Plate LXL, A. Figs. 1-21, 25, 26.
;

Shell small, ovate or sub-rhomboidal, the greatest. width about the middle, from which

point the sides slope to the beaks at an angle of about 85°; front rounded ; valves very un

equal. Ventral valve considerably larger than the dorsal, convex, sub-carinate along th
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middle, abruptly curved towards the sides, and regularly arched from the beaks to the front.

Beak extended beyond that of the dorsal valve and much incurved. Dorsal valve nearly flat

or slightly convex above, with a wide undefined sinus, which often extends in front across the
entire width of the shell. Surface smooth, or with obscure concentric lines of °rowth " shell-

structure finely punctate.

Length from two to four or five lines, the width being equal to the length or a little

less.

Detached valves of C. glans-fagea are of not uncommon occurrence in the Corniferous
Limestone. Occasionally individual examples are found having a length of from six to ei°-ht

lines, and these Mr. Billings thinks may perhaps be distinct. I am inclined to think however
that they are only large and tumid specimens of C. glans-fagea.

Locality and Formation.—Corniferous Limestone of Port Colborne.

116. Centronella Hecate (Billings).

Centronella Hecate (Billings), Canadian Journal, New Series, Vol. VI., p. 272 Fio\ 99.
Shell small, " elongate, oval, or sub-rhomboidal • apical angle from 45° to 60° • sides some-

what straight from the beak to about the middle, where, making a rounded angle, they con-
verge towards the front margin, which is somewhat truncate for about one-third the width.
Ventral valve strongly but broadly carinate from the beak along the middle to the front

descending with a flat or gently convex slope to the sides ; in outline only, gently arched longi-

tudinally • in some specimens nearly straight ; the beak small, elongated, erect, and with a trian-

gular foramen. Dorsal valve gently convex in the upper half, and with a wide shallow sinus in

the lower half. Surface smooth. Length from two to four lines ; width about three-fourths
the length" (Billings).

Our collections comprise a few specimens which appear to agree in their essential cha-
racters with the above descriptions ; but the materials at present in my hands are simply
sufficient for identification.

Locality and Formation.—Corniferous Limestone, Port Colborne.

CHAPTER IV.

POLYZOA OP THE CORNIFEROUS AND HAMILTON FORMATIONS.

The remains of Polyzoa in the Devonian Rocks of Western Ontario are very abundant
and they are of unusual interest in many ways. Unfortunately, however, they are, for the
most part, more or less fragmentary, and their study is thus attended with special difficulty,

since there is no class of organisms requiring greater skill and patience in their interpretation.

Altogether, I have been able to identify nineteen species of Polyzoa, of which no. less than
fifteen appear to be new, whilst several forms have come to light belonging apparently to new
generic types. There remains, however, a considerable number of forms, of which the ma-
terials at present in my hands are too fragmentary to justify me in describing them definitely.

The forms which I have considered myself warranted in describing, belong to the following
genera :

—

Fenestella (five species), Belepora (two species), Polypora (four species), Cryptopora
(one species), Carinopora (one species), Tcmiopora (two species), Ceriopora [.?] (one species),

Botryllopora (one species), Clathropora (one species), and Ptilodicfya (one species). The
genera Fenestella, Iietepora, and Polypora are typical members of the family of the Fenestellida
and they comprise more than half of the total number of species identified. It is to these
three genera, also, that most of the undeterminable fragments belong

; so that the Fenestellidce

must be considered as having had a very great development in the Devonian period in North
America. The genera Cryptopora and Carinopora, now characterised for the first time, also

belong to the Fenestellida?., though they exhibit many extraordinary, and indeed, altogether
unprecedented, points of structure. The new genus Botryllopora can hardly be compared
with any known group of the Palaeozoic Polyzoa, but the well-known Silurian genus Ptilodic-

tya is represented by at least one form
;
and Ceriopora (?) Hamiltonensis is related to certain

well-known types in both the Silurian and the Carboniferous Rocks.
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Genus Botrtllopora (Nicholson).

(Canadian Journal, Vol. XIV., No. 2, 1874.)
Polyzoary calcareous, sessile and encrusting, forming systems of small circular discs, the

upper surfaces of which are marked with radiating ridges upon which the cells are carried.

Each disc is attached by its entire lower surface, slightly convex above, with a central non-
poriferous space, round which a number of radiating poriferous ridges occupy an exterior

slightly elevated zone. Cells forming a double series on each ridge, immersed, with rounded
mouths which are not elevated in any part of their circumference above the geoeral surface.

I have been unable to refer these singular Polyzoo- to any existing group, and have,

therefore, been compelled to form a new genus for their reception. In some respects the

genus is allied to Defrancia, but the cells are not tubular, and no portion of them is free,

whilst the latter genus does not appear to have, ever been detected in rocks older than the Ju-
rassic. The only Palaeozoic genus of Poh/zoa which, so far as I am aware, presents even a

superficial resemblance to Botryllopora, is Evactinopora of Meek and Worthen. In this latter

genus the polyzoary is star -shaped, but its internal structure is quite peculiar and altogether

different to that of Botryllopora, whilst the entire organism appears to have been free.

The individual discs of Botryllopora present, however, a very striking resemblance to the

separate star -shaped elevations of Stellipora antheloidea (Hall), from the Lower Silurian; and

it may, therefore, be proper to say a few words on the structure and affinities of this genus,

of which I have examined authentic specimens. Slellipora antheloidea occurs in the form of

flattened expansions or of erect, flattened and sub-palmate fronds. The surface exhibits a vast

number of little star-shaped elevations, each about a line in diameter, and consisting of a

smooth, sometimes slightly depressed space, which is traversed by five, six or more obtusely-

rounded radiating ridges, which do not quite meet in the centre. Each of the ridges of the star

is covered with a number of rounded calices, irregularly disposed in two,three or four rows. The
stars are arranged irregularly, generally at intervals of from half a line to a line, and the inter-

spaces between them are occupied by crowded circular pores, which are the mouths of so many
coenenchymal tubuli. These pores do not encroach upon the spaces between the ridges of the

stars, and the tubuli of which they are the mouths are seen on traverse section to be tabulate,

being furnished with distinct transverse partitions. It thus appears that Stellipora antheloidea

(Hall), is not a Polyzoon, as believed by D'Orbigny, but a tabulate coral, allied to Monticuli-

pora, and presenting in particular a specially close resemblance to the coral which I have

described under the name of Callopora incrassata.

117. Botryllopora socialis (Nicholson).

Botryllopora socialis (Nicholson), Geological Magazine, April, 1874.

Polyzoary social, consisting of systems of calcareous discoid bodies, which are closely

adherent by their lower surface to the exterior of foreign objects. The upper surface of each

disc is on the whole convex, but with a central cup-shaped depression or flattened space, the

exterior portion of each being occupied by a series of strong elevated ridges or ribs arranged

in a radiating manner. The diameter of the discs is about a line or aline and a quarter, and

the radiating ridges are from eighteen to twenty-six or more in number. The radiating ribs

are also unequally developed, some extending much nearer to the centre than the others, and

each carries upon its upper surface a double row of minute round pores or apertures, the margins

of which are not elevated above the genera] surface. The central space of the polyzoary is des-

titute of cells, and appears to be solid, and this seems also to be generally the case with the

&^^SE§Sff&^ eispm^.
sPaces between the radiating ribs. In some cases,

however, the interradial spaces appear to be poriferous

in the immediate vicinity of the circumference.

The groups of this singular Polyzoon are not of

very rare occurrence in the Hamilton formation,

growing parasitically upon the exterior of Heliophyl-

lum Haiti. It has at first sight, a close resemblance

a. Portion of a coral with a small group of Botryl- to a group of little discoid corals, such as Mierocyclus,
lopora socialis (Nich ) of the natural size;; 6. a single attached by the whole of the lower surface, the cellu-
discoid polyzoary enlarged; c. One of the radiating ,.,-, ."i

, , . ... . ,
L
,

ridges, enlarged to show the cells. From the Hamif- IlleroUS ridges looking JUSt like the Septa, and the
ton group.

central space resembling the bottom of the calice. I
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do not know of any Palaeozoic forms of Polyzoa with which this could be compared, and it

is readily separated from such forms as Defrancia by the entirely different characters of the
cells, which approach closely in form to those of Retepora, Polypora, and Fenestella. The
largest group that I have seen comprises about twenty of the discoid ccenoecia, mostly in

contact but apparently in no way connected with one another directly.

Locality and Formation.—Hamilton Group, Bartlett's Mills, near Arkona, Bosanquet.

118. Ceriopora (?) Hamjltonensis (Nicholson).

Ceriopora (?) Hamiltonensis (Nicholson), Geological Magazine, April, 1874.

Polyzoary ramose
;
branches cylindrical, about half a line in diameter, dividing dicho-

tomously at intervals of from a line and a half to three lines, the angle included between
each pair of branches being about 40° or 45°. • Surface covered with oval, rounded, or sub-

quadrate cell-mouths, arranged in longitudinal rows, which are separated by delicate thread-

like lines. The cells of each row alternate with those of the next row, so that they come to

be disposed in regular diagonal lines. About four rows (sometimes five) occupy the width of

the stems, the cells having a width of about a tenth of a line ; and there are about five cells

in the space of one line, measured vertically. The interspaces between the mouths of the

cells are occupied by exceedingly minute tubuli, which form only a single row or are altogether

absent on the lines which bound the cells laterally, whilst they usually form a double series

on the spaces by which the cells of a given row are separated vertically.

This beautiful little fossil occurs in great abundance in some of the

beds of the Hamilton Formation. It is allied to the Ceriopora punctata of

Goldfuss (Petref. Germ. PI. LXIV., Fig. 12,) and to Millepora interporosa,

(Phillips, Geol. of Yorkshire, Vol. II., Plate I., Figs. 36-39), especially to

the former, but it is distinguished from both by perfectly good and
easily recognized characters. I am, at present, unable to decide as to its

Flg
'

33 '

true generic affinities, and have simply referred it provisionally to Cerio-

CerZpora '

(?) ffawrftto- ]><»'" on account of its close relationship to C. punctata, (Goldf.) which
nensis (Nich.) natural likewise occurs in the Devonian Rocks.
size, showing the mode of T ,., 77-1,- n • ,i tt m , -n
branching . a a fragment Locality and Formation.—Common in the Hamilton formation,

iStErdSFFA Widder
-
Township of Bosanquet.

cells and 'the tubular in-

tercellular interspaces.

—

«
From the Hamilton group

Genus Ptilodictya (Lonsdale).

" Corallum thin, calcareous, foliaceous, or branching dichotomously ; branches sometimes

coalescing ; a thin, laminar, flattened, concentrically wrinkled central axis, set with oblique

short sub-tubular or ovate cells on both sides, with prominent oval mouths nearly as large as

the cells within ; branches often flattened, with the margin solid, sharp-edged, striated, and

without cells
; the boundary ridges of the cells square or rhomboidal " (McCoy).

The genus Ptilodictya of Lonsdale is identical with Stictopora of Hall, and includes a

group of curious Polyzoa, which are essentially Silurian, but which extend into the Devonian
Rocks, and appear even to have survived into the Carboniferous period. The presence of a

non-celluliferous striated margin does not appear to be absolutely essential or to be universally

present in the genus ; and the central laminar axis or septum, which separates the cells of

opposite sides, is sometimes longitudinally striated, as well as being concentrically wrinkled.

A single species of the genus, which I cannot identify with any previously recorded species,

occurs plentifully in the Corniferous Limestone, and more rarely in the Hamilton formation

of Western Ontario.

119. Ptilodictya Meeki (Nicholson).

Ptilodictya Meeki (Nicholson), Geological Magazine, March, 1874.

Polyzoary having the form of thin, very much flattened elliptical branches, which have

an average width of about a line, rarely reaching aline and a half or two lines, with a thick-

7
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ness of about half a line ;
dividing dichotomously at angles of 50° or 60°, generally at inter-

vals of from four to six lines. No developed non-poriferous margins, the whole exterior surface

seeming to be occupied by the cells. Cells tubular, curved, opening by oval mouths, arranged
in rows which are separated by delicate thread-like lines. About ten rows of cells in the

space of one line, the cells of each row alternating with the next, so that the cell-mouths have
a quincuncial arrangement. About five cell-mouths in the space of one line, measured longi-

tudinally, the interspaces between them being generally considerably longer than the long

diameter of the cell-mouths themselves. The partition or laminar axis between the cells on
the two sides of the polyzoary is marked with delicate longitudinal striae, which correspond

with the rows of cells, together with obscure concentric wrinkles, the convexity of which is

directed towards the apex of the frond.

This species presents a close resemblance to

Ptiiodictya Gilberti, (Meek), from the Corniferous

Limestone of Ohio (Geol. Survey of Ohio, Palae-

ontology, Vol. I., Plate XVIII., Fig. 1,) with

which I was at first disposed to identify it. I

have, however, been compelled to separate it as

a distinct species upon the following grounds :

—

1 . P. Gilberti is stated to have eight or ten rows

of cells in the space of two and a half lines
;

Ptiiodictya Meeki (Nicholson) ; a, Portion of the poly"
whereas P. Meeki has never less than ten in the

zoary magnified to show the branching-, and the loni'itu- Space of One line, which WOuld give twenty-five
dinally striated'axis ; b, A fragment enlarged, showing the • • j „ 1 ij? u_ _ n mi. i._»i
form uid arrangement of the cells; c, Transverse section, rows «1 tWO and a half lines. 2. The Central
magnified. From the Corniferous Limestone. laminar axis of P. Gilberti is Said to be Covered

with regular, arched transverse striae; whereas that of P. Meeki exhibits well defined longitudinal

striae, with either no transverse striae, or with but obscure transverse wrinkles. 3. P. Gilberti,

in common with the typical species of the genus, possesses well-marked striated and non-pori-

ferous margins; but I have been unable to detect any traces of these in the numerous speci-

mens of P. Meeki, which have passed under my notice. 4. P. Gilberti seems to be upon the

whole a larger and more robust species, sometimes attaining a width of three lines, whereas the

average width of P. Meeki is only about one line or a little over. I have, therefore, thought
it safest to separate P. Meeki under a distinct specific title, and I have named it in honour of

Mr. F. B. Meek, one of the most distinguished palaeontologists of America.
In some respects P. Meeki presents considerable resemblance to P.fenestrata (Hall), from

the Cbazy Limestone ; but in the absence of any sufficiently detailed description of the latter

species, and especially of accurate measurements, it is impossible to say how close this resem-

blance may really be.

So far as at present known, P. Gilberti (Meek), and the present species are the only forms
of the genus Ptiiodictya, which have hitherto been detected in the Devonian Formation.

Locality and Formation.—Common in the Corniferous Limestone of Port Colborne. Rare
in the Hamilton formation of Bartlett's Mills, near Arkona, Township of Bosanquet.

Genus Polypora (McCoy).

"Corallum forming a delicate, reticulated, calcareous expansion, usually fan-shaped;
interstices " (branches) " round, having on one side from three to five rows of cell-openings,

the margins usually not projecting ; interstices connected by thin, transverse, non-poriferous

dissepiments
; reverse rounded, striated, or granulated " (McCoy, Pal. Foss. p. 115).

According to the above definition, Polypora is distinguished from Retepora by the posses-

sion of distinct dissepiments, which do not bear pores ; whereas in the latter genus the

branches inosculate directly, without the development of distinct dissepiments, and the points

of junction of the branches carry cells. There are, however, certain forms, such as P. (Gorgonia)

ripisteria (Goldf.) and P. gracilis (Prout.), in which the frond resembles Fenestella and the

typical forms of Polypora, in having the branches united by distinct dissepiments, but these

dissepiments carry pores, whilst there are three or more rows of cells on the branches. It is,

therefore, necessary either to constitute a new genus for the reception of these forms, or to

admit that the dissepiments of Polypora may carry pores. If the latter course be adopted,
Polypora will agree with Fenestella in the general structure of the polyzoary, but will be dis-

tinguished by the greater number of the rows of pores to each branch, and by the absence of
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distinct carinse. From Retepora, again, Polypora will be distinguished solely by the fact that

the branches in the latter genus are united by distinct poriferous or non-poriferous dissepi-

ments, whilst in the former the branches simply anastomose or inosculate.

McCoy states that no infundibuliform species of Polypora had come under his notice
; but

I have seen such, and in these cases the cells are born by the inner faces of the branches.

The following species of Polypora have come under my notice in the Corniferous Lime-
stone of Western Ontario:

—

120. Polypora pulchella (Nicholson).

Polypora pulchella (Nicholson), Geological Magazine, April, 1874.

Polyzoary infundibuliform or flabellate, often attaining a considerable size. Branches
nearly straight, radiating from the base, and increasing in number by bifurcation at intervals

of from two to four lines. About six branches in the space of a quarter of an inch, the diame-

ter of the branches being about one-forty-fifth inch, the interspaces slightly narrower. Dis-«

sepiments on the same plane as the outer surface of the polyzoary, depressed below the inner

surface, short, narrower than the branches, and placed at intervals of about half a line apart.

Fenestrules regularly oval, half a line in length, and about a quarter of a line broad, four or

five in the space of a quarter of an inch, alternate or sub-alternate in contiguous rows. The
upper or inner surface of the branches carries the pores or cells, three rows of which occur

on every branch, and sometimes four opposite the origin of the dissepiments. The cells are

flask shaped, sometimes slightly unequal in size
; their mouths round ; those of the central

row alternating with the lateral rows. From six to eight pores in the space of a line, or

three to four in the length of each fenestrule. The reverse face of the polyzoary is smooth or

obscurely striated.

P. pulchella belongs to that section of Polypora in which
the dissepiments do not carry pores. The species to which it

is most nearly allied is the P. Halliana of Prout, from the St.

Louis group of Illinois. It is, however, readily distinguished

by the greater development of the dissepiments, the greater pro-

portionate and absolute width of the fenestrules, and the pos-

session of three (instead of four) rows of cells on each branch.

All my specimens are fragmentary, but the species must have
attained a large size, the funnel-shaped polyzoary having in

one example a diameter of three inches.

Locality and Formation.— Common in the Corniferous
fu- Limestone of Port Colborne, and Lot 6, Con. 1, Wainfleet.

Fig. 35.

—

a. Fragmeiit of Polypora
pulchella (Nich.), natural size ; 6. por-
tion of the reverse of the same magni-
fied ; c. fragment from which the ex-
terior non-poriferous face has been strip-

ped away, enlarged to show the cells ; d.

cast of the inner snrface, enlarged, show-
ing the cell-mouths. From the Corni-
ferous Limestone.

121. Polypora Halliana (Prout).

Polypora Halliana (Prout), Proc. St. Louis Acad. Sci., Vol. I., p. 580.

Polypora Halliana (Prout), Geology of Illinois, Vol. II., plate XXI, Figs. 4-4J.
Polyzoary essentially similar in its characters to the preceding, but differing in its dimen-

sions and the number of the rows of cells. Coenoecium forming broad flattened expansions, the

branches of which radiate from the base, increasing by bifurcation at intervals of from three

lines to half an inch. The branches are round, nearly half a line in width, about four or five

in the space of a quarter of an inch. Dissepiments small, depressed, not more than a fiftieth

of an inch in width, often appearing to be little more than connecting points between the

branches. Fenestrules long-oval, one line or nearly in length, and about half a line or less in

width
; about three in a quarter of an inch measured longitudinally, and the same number in

the space of two lines measured transversely. No pores upon the dissepiments. Cells arranged
in four alternating rows upon the branches, their apertures rounded ; about four to the length
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of a fene&trule, separated by obscure and delicate undulating striae. Reverse apparently

smooth.

I have little doubt as to the identity of our specimens with those described by Prout,

though there are some trivial differences. From P. pulchella (Nich.) the present species is

readily distinguished by the more robust branches, the greater length of the fenestrules and

their smaller width, as weil as by the possession of four, instead of three, rows of cells.

Locality and Fwmalion.—Rare in the Corniferous Limestone of Lot 6, Con. 1, Wain-
fleet,

122. POLYPORA TENELLA (Nicholson).

Polypora tenella (Nicholson), Geological Magazine, April, 1874.

Polyzoary small, forming a flattened expansion ; branches radiating from the base, and

increasing by bifurcation at intervals of about two lines. Branches narrow, about eight in the

space of a quarter of an inch, their width being about a quarter of a line. Fenestrules oval,

about eight or nine in a quarter of an inch, measured longitudinally, and ten in the same space

measured transversely the length of each about half a line, the width a third less. Dissepi-

ments very short and narrow, without pores. Cells arranged in three alternating rows on the

branches, opening by minute rounded apertures, two or three of which occupy the space of a

fenestrule. Reverse unknown.

This pretty little species is distinguished from

the preceding forms by its much more delicate pro-

portions, its narrower and more closely set branches,

and its much smaller fenestrules.

Locality and Formation.—Rare in the Cornife-

rous Limestone of Lot 6, Con. 1, Wainfleet.

Fig. 36.

a. Fragment of the cast of Polypora Halliana,
(Prout), magnified ; 6. fragment of the cast of Poly-
pora tenella (Nich.), enlarged. From the Corni-
ferous Limestone.

123. Polypora tuberculata (Nicholson).

Polypora tuberculata (Nicholson), Geological Magazine, April, 1874.

Polyzoary small, forming a flattened expansion which springs from a strong foot-stalk.

Branches radiating from the base, and increasing by bifurcation at intervals of about a line

and a half, from a third to half a line in breadth, rounded, and destitute of carinas. Dissepi-

ments very short, widest at their junction with the branches. Fenestrules somewhat irregu-

lar in shape, usually a very long oval, always longer by from one half to two-thirds than wide
;

having an average width of a third of a line to half a line by a length of one line or a little

less. Two fenestrules in two lines measured longitudinally, and four in the same space meas-

ured transversely, those of contiguous rows being usually opposite or nearly opposite. Disse-

piments non-poriferous. Four (sometimes three) alternating-rows of cells on each branch, opening

by minute rounded pores, which are prominently elevated above the general surface. Five pores

to the length of a fenestrule. Reverse unknown.

Polypora tuberculata differs from all other

recorded species of the genus, except P.verrn-

cosa (McCoy), by the possession of prominent-

edged pores, which give to the celluliferous sur-

face of the branches a peculiar tuberculated

appearance. The latter, however, has exceed-

ingly long and narrow fenestrules, with uearly

twice as many pores to the length of a fenes-

Fig. 37. trule. I have only seen fragmentary examples
ft. Fragment of Polypora tuberculata (Nich.), natural size

; of {]^q snecies
b. The same enlarged ; c. Portion of a branch, still further

"

c nlarged. From the Hamilton group.
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Locality, and Formation.—Rare in the Hamilton group, Bartlett's Mills, Arkona, Township

of Bosanquet.

Genus Retepora (Lamarck).

Polyzoary forming a reticulated expansion composed of flexuous inosculating branches,

which are not united by distinct dissepiments, but which anastomose in such a manner that

the entire frond forms a continuous network perforated by regular apertures or fenestrules.

In the funnel-shaped species the cells are placed on the upper or inner surface of the coence-

cium, and there are two or more rows of cells to each branch. Outer surface striated.

The genus Retepora is separated from Polypora by the fact that the fenestrules are

formed simply by the coalescence of the flexuous branches at definite points, and thus look

like perforations in the ccenoecium, whereas in the latter the fenestrules are formed by a dis-

tinct series of non-poriferous dissepiments. From Fenestclla, Retepora is separated by not

possessing dissepiments and by the common occurrence of more than two rows of cells to each

branch, In the funnel-shaped species of Retepora the cells certainly usually occupy the inter-

nal face of the funnel, whereas they are generally external in those species of Fenestella which

have the same shape. I should be inclined to doubt, however, if this character is universal,

and it certainly cannot often be used as a practical means of distinguishing the species of

these two genera, since its application fails in the case of fragments of the infundibuliform

species, and also of the fan-shaped forms.

The following species of Retepora occur in the Devonian Rocks of Western Ontario.

124. Retepora prisca (GoLlfuss).

Retepora prisca (Goldfuss), Petref. Germ. PI. XXXVI., fig. 19.

Retepora prisca (Phillips . Pal. Foss. Cornwall, &c, p. 25, fig. 37.

Fejiestrl/a prisca (McCoy . Pal. Foss., p. 76.

Polyzoary forming broad, fan-shaped, or undulating expansions, which in some instances

have the form of an open funnel. Branches parallel, flexuous, and undulating, alternately

and regularly bent from side to side, the successive convexities and concavities on each side of

each branch being opposed to corresponding convexities and concavities in the branches im-

mediately contiguous, actual anastomosis taking place at the successive points where two

convexities meet, so that the entire frond becomes perforated by a series of oval apertures or

" fenestrules." Branches ab ut one-third of a line in width, eight or nine in a quarter of an

inch measured transversely, furnished with a strong but blunt keel on the non-celluliferous

side, so that their backs are angulated. Reverse, when well-preserved, finely striated. Fen-

estrules regularly alternate in contiguous rows, and thus arranged in diagonal lines, broad-

oval or diamond-shaped, half a line in length and rather less in width, three in the space of

two lines measured diagonally, and the same number in a quarter of an inch measured verti-

cally. Fenestrules separated vertically by interspaces of about half a line, along which the

branches are coalescent. Cells carried in the funnel-shaped examples on the inner or upper

surface of the coencecium ; two rows of cells to each branch, alternately arranged, and those

opposite the points where the branches unite larger than the others. Four or five cells to the

length of a fenestrule.

I have no doubt as to the identity of this abundant
species with the familiar Retepora prisca of the Conti-

nent of Europe and Great Britain. The only point in

which our species appears to differ from R. prisca is in

the angulation (for it is this, rather than a true carina-

tion) of the non-cellular face of the branches. This
feature, however, is only shown in very well preserved

specimens, and is absent in others, and I do not think

it is one of such importance as to justify the formation

Fig. 38. of a new species. [ do not comprehend upon what
a. Fragment of Retepora prisca (Goldfuss), grounds McCoy should have placed this species under

showing the non-celluliferous face, enlarged, b. >i ,; 7 • n ,' n , . -i i .

Fragment of the same from which the striated renestella, since its reference to Retepora is rendered in-

outer layer has been removed, showing the tacks dubitable by the marked absence of distinct dissepi-
ol the cells, enlarged. From the Cormfevous Lime- i 1 i n in i 01
stone. ments, and by the tact that the fenestrules are formed
simply by the coalescence of the flexuous and regularly undulated branches.

Locality and Formation.—Common in the Corniferous Limestone of Ridgeway and Port
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Colborne ;
also in the Hamilton group at Bartlett's Mills, near Arkona, Township of Bosan-

quet.

125. Retepora Phillipsi (Nicholson).

Betepora Phillipsi (Nicholson), Geological Magazine, April, 1874.

Polyzoary infundibuliform, or forming a flattened expansion. Branches slender, fifteen

to eighteen in a quarter of an inch measured transversely, parallel, flexuous, not united by

dissepiments, but coalescing at intervals of about a third of a line, and over spaces of the same

length. Fenestrules oval, six or seven in the space of a quarter of an inch measured vertically,

seven or eight in the same space measured diagonally (five in two lines on an average), regu-

larly alternate in contiguous rows. Cells in two alternating rows upon each branch, the rows

separated in decorticated specimens by a distinct impressed line. Three cells to the length

of a fenestrule, sometimes only two, and one or two opposite the points where the branches

coalesce. Reverse unknown.
This is a genuine Betepora, and is closely alljed to the pre-

ceding in its general form and its biserial cells. It is, however,

readily distinguished by the more slender, crowded, and apparently

non-carinate branches, the much smaller size of the fenestrules,

and the greater number of these openings in a given space. I have

named the species in honour of Professor Phillips, to whom we
owe so many descriptions of Devonian and Carboniferous fossils.

Locality and Formation.—Corniferous Limestone of Port

Colborne.

-irf

Fig. 39.

Genus Cryptopora (Nicholson).

a. Fragment of Retepora Phillipsi,

(Nich.) natural size ; b, Fragment of

the same in which the outer non-cel-

luliferous layer has been removed,
showing the beaks of the cells, en-

larged. From the Corniferous Lime-
stone.

(Canadian Journal, Vol. XIV., No. 2, and Annals of Nat. History, Feb. 1874.)

Polyzoary forming a rigid infundibuliform calcareous expansion, springing from a strong,

solid, branching foot-stalk or rhizome. Exterior -of the ccenoecium, forming a continuous,

non-perforated, thin, calcareous membrane, internal to which is a second or intermediate

layer, the two being composed of the amalgamated or coalescent branches (" interstices ").

This intermediate layer is marked by shallow longitudinal and bifurcating sulci corresponding

with the lines between the branches, and its surface exhibits reticulating lines which corres-

pond with the bases or proximal ends of the cells. The internal surface of the intermediate

layer carries the cells, which are flask-shaped, and are arranged in double rows, forming

regularly flexuous lines, enclosing ovalmterspaces, exactly as in Retepora. The oval interspaces,

however, instead of constituting so many " fenestrules," are the bases of so many pillars, which

proceed perpendicularly inwards, across a central space, to join with an internal calcareous

membrane which forms the innermost lining of the funnel-shaped frond.

It follows from the above description that the mouths of the cells in Cryptopora, neither

open on the exterior of the frond, as is commonly the case in Fenestella, nor open on the

interior of the polyzoa-

ry, as is the case in the

infundibuliform species

of Betepora. On the

contrary, we have in

this extraordinary gen-

us [the entirely unique

arrangement that both

the internal and ex-

ternal aspects of the

funnel-shaped frond are

to all appearance closed

-calca

The

Fig. 40.

Cryptopora mirabilis (Nicholson). A. A partially decorticated specimen, natural size; py % continuous
B. A small portion of the same, showing the inner ends of the perpendicular columns en- J

,

larged ; C. Another partially decorticated specimen, springing from a strong foot-stalk, reoUS membrane,
natural size ; D. Part of the interior surface of the intermediate layer, showing the mouths ggllg arg r\n\, placed UDOU
of the cellules and the broken perpendicular columns, enlarged ; E. A small portion of the ,

" "

frond greatly enlarged, and somewhat diagrammatically represented ; F. Transverse section either 01 the tree SUr-
of part of the frond enlarged, and also represented in a slightly diagrammatic manner ; a. The x> pp„ „p ii.. nnlrwnarv
external membrane ; b. The intermediate sulcated layer; c. The central space containing the ld^eb OI \llti yviVAU&iy

,

cells and traversed by the perpendicular columns; d. The internal membrane. but OCCUpy a central

\
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space, which has its internal wall formed by the innermost membrane and its external

wall by an intermediate layer composed of the laterally-coalescent branches. The cells are

situated upon the internal face of the outer layer of this central space (i. e. the interme-

diate layer) ; and the two layers are kept apart by a system of pillars which are attached by

their inner ends to the internal layer and by their outer ends to the intermediate layer. These

pillars traverse the central space perpendicularly, and correspond with the fenestrules of a

Eelepora. The water must have been admitted to the central space, and thus to the cells, by

openings in the free edge of the infundibulifurm polyzoary, but none of our specimens exhibit

this portion of the frond.

In the genus Hemitrypa, (Phillips), the fenestrules do not perforate the frond so as to

reach the outer face of the polyzoary, but are filled up by a calcified membrane. The cells,

however, open upon the external surface, instead of into a central space, and the structure of

the coencecium is in other respects very different.

The following is the only species of the genus which I have as yet'met with :

—

126. Crytopora mirabilis (Nicholson).

Cryptopora mirabilis, Nicholson, Annals of Nat. Hist., Feb. 1874.

Polyzoary infundibuliform, apparently from one to three inches in height. External

layer, thin, imperforate, smooth, or obscurely striated. Intermediate layer formed of the

coalescent branches, marked by vertical grooves or sulci, which are placed about half a line

apart, and sometimes bifurcate. Besides these grooves, the outside of the intermediate layer

is marked by inosculating lines, which map out small oval or polygonal spaces corresponding

with the cells beneath. The inner surface of the intermediate layer carries the cells, which

are arranged biserially in flexuous lines, and enclose oval or rhomboidal interspaces. These

interspaces are disposed in very regular diagonal lines, about four in the space of two lines,

and they give origin to a series of short rounded pillars which extend inwards at right angles

to meet the internal layer. Central space in which the cells are situated about half a line

to two-thirds of a line in depth. Internal layer thin and membranous. The entire frond

springs from an exceedingly strong, horizontal, branched stalk, the surface of which is marked

by vermicular striae.

The materials in my hands are not sufficient to permit of an entirely full elucidation and

illustration of the characters and structure of this remarkable species. Different specimens,

however, or different parts of the same specimen, show the following appearances (Fig. 40) :

—

1. The external membrane is very thin, and is only preserved in part in any specimen

that I have seen. It corresponds with the reverse or non-poriferous layer of an ordinary

Eetepora, and in reality is to be regarded as nothing more than the exterior portion of the in-

termediate or celluliferous layer. Nothing, in fact, is commoner than to meet with precisely

similar specimens of Retepora in which the reverse has been stripped off, and the bases of

the cells are thus exposed to view.

2. The intermediate layer (together with the external layer, as just remarked) is clearly

formed by the coalescence of the branches. When viewed from the outside (Fig. 40, E. b) it

exhibits shallow vertical grooves marking out the original branches, and it also shows the

outline of the cells below.

3. The structure of the interior of the intermediate layer, and of the central space of

which it forms the outer boundary, can be studied in specimens which exhibit the inner sur-

face of the funnel, or in those which have been broken across transversely. In specimens

which show the interior, and from which the innermost layer has been removed in whole or

in part, we see the mouths of the cells, as rounded pores placed on the inner aspect of the

intermediate layer (Fig. 40 D). The cells are arranged in double rows, forming regularly

bent or undulating lines, which correspond with the inner faces of the branches, and which

enclose the oval spaces which correspond with the fenestrules, just as in Retepora. When we
look, however, at a specimen which is broken across (Fig. 40 F.), it is seen that instead of

perforations between the inosculating branches, we have a series of stout pillars, which run

perpendicularly inwards from the poriferous face, and have their internal ends connected

together by a thin calcareous membrane, which forms the innermost lining of the funnel-

shaped frond. There is thus formed a continuous central space, which is lined outwardly by

the cells, and to which water must have been admitted by the opening in the margin of

the funnel.
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4. Specimens which are casts of the interior of the frond, to which tbe innermost mem-
brane with the ends of the perpendicular columns still remain attached, are not uncommon
(Fig. 40 A & C). These show that the columns are arranged in beautifully regular diagonal

lines ; and their inner ends seem to have been convex, as they leave in many cases concave or

cupped scars, of an oval or rhomboidal shape, upon the outside of the cast (Fig. 40 B).

5. One specimen exhibits a strong horizontal foot-stalk, from which the frond grew up
vertically (Fig. 40 C). This foot-stalk is branched at both ends, its surface is covered in

parts with vermicular striae, and its structure appears to have been minutely tubular or cellular.

6. Lastly, some specimens appear to show the extraordinary character of a second frond,

quite similar in structure to the first, invaginated within the outer one, so as to give rise to an

internal cone closely applied to the internal surface of the external funnel. It is possible,

however, that this appearance may admit of some other interpretation.

I have treated this species at some length on account of its very remarkable and compli-

cated structure ; but there are still several points connected with it which I have been unable

to make out with my present materials. Specimens are by no means particularly rare, but I

have seen none which are not fragmentary.

Locality and Formation.—Corniferous Limestone of Port Colborne and Lot 6, Con. 1,

Wainfleet.

Genus Fenestella (Lonsdale).

Polyzoary forming a calcareous, flattened or infundibuliform expansion, composed of sub-

parallel branches, which radiate from the base, and are united laterally by cross-bars or disse-

piments, so as to form a network, the meshes of which are in general more or less oblong or

sub-quadrate. One surface of the branches (in the infundibuliform species the inner surface)

is rounded and covered by a dense, striated or minutely porous layer. The opposite surface

of the branches (in the infundibuliform species the outer surface) is furnished with two rows of

short tubular cells, the mouths of which are separated by a more or less prominent carina or

keel. The dissepiments are usually without cells. Occasionally a row of small cells upon
the mesial keel (the Fenestrellina of D'OrbigDy).

Fenestella differs from Retepora in possessing distinct dissepiments, and in not having
the fenestrules formed simply by the coalescence of the branches ; whilst the cells are separated

by a distinct keel. From Polypora (McCoy), Fenestella is separated by having only two
principal rows of cells, and usually only these two, the third row if present being very minute,

whilst the lines of cells are separated by a carina.

The following species of Fenestella occur in the Corniferous Limestone and the Hamilton
group of Western Ontario ; though there are others which cannot be determined until more
complete materials shall have been collected.

127. Fenestella magnifica (Nicholson).

Polyzoary forming a flattened

Branches almost perfectly straight,

-U,

Hi
mm

Fig. 41.

a. Portion of the polyzoary of Fenestella
magnified (Nich.), natural size ; b. a fragment
of the same enlarged. From the Corniferous
Limestone.

expansion of unknown but apparently considerable size,

bifurcating at intervals of from one quarter of an inch to

one inch, nearly parallel, united by straight transverse

dissepiments, sub-angular or obtusely carinated and closely

striated on the non-celluliferous side. About four branches

in the space of a quarter of an inch measured across the

frond. Dissepiments about the same in diameter as the

branches, usually placed at intervals of from one line to a

tenth of an inch apart. Fenestrules oblong, rectangular,

nearly equal, from one line to one-tenth of an inch in

length by two-thirds of a line in width, nine in one inch

measured vertically, and twelve in the same space mea-

sured diagonally, placed nearly but not quite at the same

level in contiguous rows. Celluliferous face unknown.

This species (Fig. 41) is most nearly allied to Fen-

estella laxa (Phillips), from the Carboniferous and De-

vonian Rocks of Britain ; but it is readily distinguished

by the regular dimensions of the fenestrules, their rectan-

gular shape, and their much smaller size. (The fenestrules
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in F. laxa are from two to four times as large as those of F. magnifica). From Polypora (Gor-

gonia) ripisteria (Goldfuss), the present species is separated by its rectangular, not oval, fenes-

trules, the much greater proportionate and absolute width of the fenestrules, and the straight,

not flexuous, branches.

I have only seen a single specimen of F. magnifica, and that only exhibits the reverse

of the ccencecium ; but the general characters of the frond are so unlike any previously recorded

species of Fenestella with which I am acquainted, that I have thought myself justified in

forming a new species for its reception.

Locality and Formation.—Corniferous Limestone of Port Colborne.

128. Fenestella marginalts (Nicholson).

Polyzoary forming a fan- shaped expansion, of unknown dimensions. Branches straight,

nearly parallel, about four in the space of two lines. Dissepiments exceedingly narrow, not

more than one hundredth of an inch in width, slightly expanded at their points of junction

with the branches, quite straight, and separated by intervals of one line, slightly alternating

in contiguous rows. No cells upon the dissepiments. Fenestrules oblong, regularly rectan-

gular, nearly twice as long as wide, (nearly one line in length and less than half a line in

width); three fenestrules in a quarter of an inch measured vertically, and five in the same
space measured transversely. Two marginal rows of large flask-shaped cells, between which

are two or sometimes three rows of minute elongated cells, which probably occupied a central

keel. Four large cells to a fenestrule, and one at the origin of each dissepiment. As in the

case of the preceding species, I have only a single fragmentary example of this species, but its

characters are so peculiar that I have no doubt as to its specific distinctness. Our specimen

is one exhibiting the back of the polyzoary, but the outer striated non-celluliferous layer has

been denuded, and the proximal ends of the cells are thus brought into view.

In its general form F. marginalia is clearly

a genuine Fenestella, as shown by the straight

branches, the distinct straight non-celluliferous

dissepiments, its rectangular fenestrules, and its

possession of a row of large cells on each side of

each branch. This last character separates it from

Polypora, and the others distinguish it from Rete-

pora. The specimen does not enable one to affirm

with certainty that the two lateral rows of cells

were separated by a median keel, but it appears

highly probable that this was the case. In the

genus or sub-genus Fenestrellina (D'Orbigny), the

Fenestella marginalia (Nich). a. a fragment, natu- mesial keel separating the two lateral rows of large
^lsize;6.Aportionofthe8amema^ffled;c.A^rtion

cells carries a central row of minute cells. In
of a branch still further magnified, viewed from behind """u

j
"

and showing the large marginal cells and the minute F. margiualis, however, the space between the
central cells. From the Corniferous Limestone. j^^ r{mg of^ carries & gerieg of minute

closely- crowded cells, which are arranged in general in two alternating rows, but sometimes

in three. This character, so far as I am aware, has not hitherto been observed in any

species of Fenestella except F. rigidula (McCoy), and it may, perhaps, afford a ground of sub-

generic distinction. If, as is most probable, a median keel were present, it must have ex-

hibited the openings of two or three rows of minute cells.

In its general form, F. marginalis exhibits some resemblance to F. magnifica (Nich.), but

its dimensions are much smaller. The former has four branches in a space of two lines, and

five fenestrules in a quarter of an inch measured transversely, whilst the dissepiments are

exceedingly thin, and the length of the fenestrules is nearly double the width. On the other

hand, in F. magnifica there are three branches in a space of two lines, and about three fenes-

trules in a quarter of an inch measured diagonally or transversely, whilst the dissepi-

ments are about as thick as the branches, and the fenestrules are only slightly longer than

wide.

Locality and Formation.—Corniferous Limestone, Port Colborne.

Fig. 42.
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129. Fenestella cribrosa (Hail).

Fenestella cribrosa (Hall), Pal. N. Y., Vol. II., p. 166, PI. XL., figs. 3a, 3b.

Polyzoary forming a flattened expansion of unknown dimensions. Branches strong, par-

allel, often undivided for a distance of half an inch or more, very closely approximated, fifteen

or eighteen in a quarter of an inch. Dissepiments about the same width as the branches, or

slightly narrower, not dilated at their points of junction with the branches. Fenestrules oppo-
site, sub-alternate, or alternate in contiguous rows, oval or quadrangular, one-third longer

than wide. From ten to twelve fenestrules in a quarter of an inch measured vertically, and
from fifteen to eighteen in the same space measured transversely. Non-poriferous side closely

and finely granulated and striated. On the poriferous side, both the branches and the dis-

sepiments are keeled with a prominent and very sharp carina, and the dissepiments are placed

upon a lower plane than the branches, so that in many cases the latter alone are visible. Two
rows of cellules on each branch, opening by comparatively large rounded apertures on the lateral

aspects of the branch. No pores on the mesial keel or on the dissepiments. Two pores to

the length of a fenestrule, and one opposite the base of each dissepiment.

I have no doubt as to the identity of our specimens with Fenestella cribrosa (Hall), from
the Niagara Limestone, though Hall's description embraces only the non-celluliferous side.

The species is quite readily distinguished from all other

known species of the genus by the approximation of the slender

branches and dissepiments, from which it results that an ex-

traordinarily large number of fenestrules occupy a given space,

whether measured vertically or transversely. The characters

of the celluliferous side are also sufficiently distinctive. Some
examples exhibit proportions slightly larger than those given

in the above description, and these may possibly constitute a

Fi 43
distinct variety or even a distinct species.

a Fragment of the non-ceiiuiiferous
Locality and Formation.—Not uncommon in the Hamil-

side of Fenestella cribrosa (Haii;, en- ton Group at Widder, and at Bartlett's Mills, near Arkona,
larged

; b fragment of the celluliferous m i • r T> a
side of the same enlarged. From the l OWUShip 01 UOSauquet.
Hamilton Group.

130. Fenestella tenuiceps (Hall).

Fenestella prism (?) (Hall), Pal. N. Y., Vol. II. p. 50, PI. XIX., Fig. 4, a-m.
Fenestella tenuiceps (Hall), Pal. N. Y., Vol. II. p. 165, PI. XL. D, Fig. 2, a-h.

Polyzoary infundibuliform or forming a flattened expansion of a fan-shaped figure.

Branches nearly straight, sub-parallel, increasing by bifurcation, which usually takes place at

intervals of two or three lines, though sometimes the branches remain undivided for half an

inch or more. From eight to ten branches in the space of one quarter of an inch. Dissepi-

ments slightly narrower than the branches, markedly expanded at both ends, and separated

by intervals of a third of a line or rather more. Fenestrules oval, not distinctly rectangular,

nearly or quite twice as long as wide, about six or seven in a quarter of an inch, measured
vertically, and from eight to ten in the same space measured transversely, sub-alternate or

alternate in contiguous rows. Non-celluliferous surface, finely striated. Cells in a double row
on- each branch, about four to each fenestrule.

Specimens conforming to the above characters are of

common occurrence in both the Corniferous Limestone and the

Hamilton Formation of Western Ontario, and little doubt can

be entertained as to their identity with the species described

by Hall under the name of F. tenuiceps, from the Clinton and

Niagara Formations of the State of New York. Though seve-

ral of our specimens, by decortication of the non-poriferous
°

layer, show the proximal ends of the biserial cells, none of them
fig - u -

actually exhibit the celluliferous face of the polyzoary. Ac-

rnfntXJ^'iL^not^e cordinS to Hal1
'
^ever, the branches are strongly carinate on

L
i

imeston
rged

'
From the Corniferous this aspect, with a sharp-edged keel, and the cells open on the

sides of the branches.



107

Fig. 45.

Id many respects F. tenuiceps (Hall) very closely approximates to F. plebeia (McCoy),
from the Carboniferous and Devo lian Rocks of Britain, the chief difference of importance

being that the fenestrules in the latter are sud to be rect insular, whereas they are oval in the

former. I should doubt if the t#o forms are specifically distinct.

Locality and Formation.— Abundant in the Corniferous Limestone of Port Colborne,

Ridgeway, and Lot 6, Con. 1. Wainfleet. Also common in the Hamilton Formation at

Bartlett's Mills, near Arkona, Township of Bosanquet.

131. Fenestella filiformis (Nicholson).

Polyzoary exceedingly delicate, composed of parallel, extremely narrow branches, about

fifteen or sixteen of which occupy the space of one quarter of an inch. Dissepiments thread-

like, narrower than the branches, expanded at their points of junction with the branches,

separated by intervals of about ~$ inch. Fenestrules *me-third wider than long, rectangu-

lar or transversely oblong, twenty-four in the space of one quarter of an inch measured
vertically, and about fifteen in the same space measured transversely. Celluliferous side

unknown.

I have only fragments of this species, and none of these show
the celluliferous aspect ; but the proportions of the polyzoary are so

entirely distinct from all other previously recorded species of the

% §JJ£ genus, that no doubt can be entertained as to its being new. It is

very readily distinguished by its filiform and closely-set branches,

by the unusual character that the fenestrules are markedly wider than
a Fragment of Fenestella ,

^ ii^i t-ii i />/>,i-
jiiifm-mis [Nicn.] natural size ; long, and by the extraordinarily large number or fenestrules in a

iP
d
0rti

F
n
rom ^TornS's given sPace measured vertically.

Limestone.

Locality and Formation.—Corniferous Limestone, Lot 6, Concession 1, Wainfleet.

Genus T^eniopora (Nicholson).

^

Canadian Journal, Vol. XVI., No. 2, and Geological Magazine, March, 1874.

Polyzoary calcareous, composed of a flattened, linear expansion, which branches dicho-

tomously and is celluliferous on both sides. Each side of the polyzoary (sometimes one side

only 1) is furnished with a strong median ridge or keel, which has a longitudinal direction,

and separates the frond into two lateral halves. The cells have prominent mouths, and are

arranged in from three to five longitudinal rows on each side of the central keel ; the cells of

contiguous rows alternating, so that a series of short oblique rows of cells are produeed which

diverge from the keel like the barbs of a feather. The margins of the polyzoary are usually

plain and non-celluliferous, and the cells are not

separated by longitudinal strife or elevated ridges.

No fenestrules are present, and the entire frond

forms a continuous expansion within which the

cells are immersed.

Two species of Polyzoa which agree in the

above characters are not uncommon in the Ha-
milton Formation of Western Ontario, and their

structure appears to me to be sufficiently distinc-

tive to entitle them to be considered as consti-

tuting a distinct genus, which I propose to call

I'cenioo- ra. The affinities of Tmiiopora are clearly

) na-
with Ptilodktya, and though there are some im

tural size; 6. Transverse section of the same enlarged ; c. portant points in the Structure 01 the former

^Sargen^ been unable to make out, I still

From the Hamilton Formation. think that the external characters of Tceniopora

alone warrant generic distinction. One of the chief characters of Ptilodktya is the presence

of a flattened laminar striated axis separating the two celluliferous aspects of the polyzoary.

I have not been able to establish clearly either the presence or absence of such an axis in Toz-

niopora,but my specimens lead me to believe that it is absent, and that there is instead, a ver-

^

Fig. 46.
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tical septum, traversing the short diameter of the frond, and prolonged on either side into a
keel. Leaving this point, however, out of the question, as uncertain, there remain the fol-

lowing differences :—1. In Ptilodictya the cells are not furnished with prominent mouths,
but with depressed apertures, and these are arranged in rows, which are separated by distinct

thread-like elevated lines or strise. On the other" hand, the cells of Tceniopora have pro-
minent pustuliform openings, and they are usually not separated by any lines or ridges of
any kind. In some examples from the Hamilton group of the State of New York, the
first row of cells on either side of the keel has a limiting thread-like line, but I cannot
detect any such structure in our Canadian specimens ; and even the former have the remain-
ing rows of cells not marked off in this way. 2. There is no mesial keel or elevated ridge in

Ptilodictya, separating the coencecium into two symmetrical lateral halves. On the other
hand, the most conspicuous feature in Tceniopora is a strong elevated longitudinal carina on
either side of which the cells are arranged in alternating lines. 3. Whilst some examples of
Tceniopora show a distinct non cellulif^rous marginal zone on either side, as exists in Ptilodictya,

others do not appear to possess any such structure ; and in any case this zone appears, when
present, to be smooth and not striated. Upon the whole, therefore, whilst recognizing the
general affinities of Tceniopora to Ptilodictya, I think the former may safely be regarded as a
distinct genus.

The following two species of Tceniopora have come under my notice as occurring in the
H amilton group

; but as all my specimens are fragmentary, there are several important points

connected with their structure, which I have found myself unable to elucidate. I have also

specimens from the same formation in the State of New York, some of which appear to be
identical with one of our Canadian species, whilst others present certain differences which may
perhaps be of specific value.

132. T^niopora exigua (Nicholson).

Tceniopora exigua (Nicholson), Geological Magazine, March, 1874.
Polyzoary forming flattened linear expansions, which branch dichotomously at angles of

about 60° and at intervals of from one and a half to three lines. The width of the frond is

about a line or a little over, and its thickness in the centre is about one-third of a line, from
which point it rapidly diminishes in thickness, until the sharp edged lateral margins are

reached. Both sides of the ccenoecium carry a well marked longitudinal ridge or keel, which
occupies a mesial position, and on either side of which are three or four longitudinal rows of
cells. The cells are alternately disposed in contiguous rows, so as to form a series of short

transverse obliquely ascending lines, consisting each of three or four cells. The cells are im-

mersed in the substance of the ccenoecium, and their mouths are circular and prominently
elevated above the general surface. About six cells occupy the space of one line measured
longitudinally, and the intervals between them are equal to or slightly greater than the dia-

meter of the cell mouths themselves. The cells extend on either side of the midrib, quite to

the edge of the coencecium, and there appeai-s to be no marginal non-celluliferous zone.

From the following spe-

cies, Tceniopora exigua is

distinguished by its much
smaller width, its more fre-

quent division, its much
less strongly elevated me-

sial keel, and the apparent

absence of any distinct non-

celluliferous marginal area.

One specimen exhibits at

the base a small conical

expansion from which the

Tceniopora exigua (Nich). a. Portion of a frond, natural size ; 6. The same enlarged, branches proceed dlStally,

the portion drawn in outline being conjectural ; c. Portion of the same still further en- and which terminates prOX-
larged. From the Hamilton group. . , , . . ,

r
,

imally in a singular, and
clearly natural, circular perforation of about one-fourth of a line in diameter. There are

also indications in this specimen ( fig. 476.) that the branches of the frond were bilaterally or
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radially disposed round this central point. It is to be regretted, however, that, with the im-

perfect materials at my command, I am at present compelled to leave this and other points of

interest in the structure of this remarkable form unelucidated.

Locality and Formation.—Common in the Hamilton group, at Bartlett's Mills, near

Arkona, Township of Bosanquet. (Also common in the Hamilton Shales, at Canandaigua,
State of New York.)

133. T.<eniopora penniformis (Nicholson ).

Toeniopora penniformis (Nicholson), Geological Magazine, March, 1874.

Polyzoary forming a linear flattened expansion, which probably divides dichotomously.

The total width of the frond is about two lines, and its thickness in the middle is about two-
thirds of a line, gradually tapering to the margin. Both sides of the ccenoecium (one certainly,

and the other probably) are furnished with an exceedingly strong, blunt, mesial, longitudinal

ridge or keel, the height of which is about a fourth of a line and its thickness about the

same. On either side of the central keel are four rows of cells in alternating lines. The
mouths of the cells are circular and prominent, ab ut five or six occupying the space of one
line measured longitudinally. Outside the rows of cells on either side is a plain non-cellulifer-

ous space, about one-third of a line in width, by which the margin is constituted.

In most of its essential characters, Tamiopora penniformis (fig. 46) agrees with T.estigua,

but it is a much stronger and more robust form, with a broader and more elevated keel, and
possessing a marginal non-poriferous area which appears to be wanting in the latter. I have
only fragments of the species, and am unable to state anything as to its general form of growth
or its total dimensions.

Locality and Formation.—Hamilton Formation, bartlett's Mills, near Arkona, Township
of Bosanquet.

Genus ('arinopora (Nicholson).

(Canadian Journal, Vol. XIV., No. 2, and Annals of Nat. Hist., Feb. 1874.)
Polyzoary infundibuliform, calcareous, and reticulated. The external layer of the cy-

athiform frond is composed of regularly undulated flexuous branches which anastomose with
one another after the manner of a Retepora so as to form a series of oval fenestrules. Exte-
riorly, the branches are angulated or carinate and are smooth and non-celluliferous. Inter-
nally, each branch gives origin to an enormously developed keel or vertical lamina, which cor-

responds in direction with the branch and is directed inwards towards the centre of the funnel.

The inner face of the branches thus presents a series of narrow, elevated parallel ridges sepa-

rated by deep grooves at the bottom. of which the cells open to all appearance. The fenes-
trules also open at the bottom of these grooves. These grooves, however, appear in parts of
the frond to be rendered vesicular by means of a series of delicate calcareous laminae which con-

nect together the oppc'

sing sides ofcontiguous

ridges. In some cases

also, the inner ends

of the ridges are con-

nected together by a

continuous calcareous

membrane, so that the

inner surface of the

frond is completely

closed. The cells are

in alternating

rows upon the

of each

mouths

carried

double

Fig. 48. inner surface

Illustrations of the structure of Carinopora Hindei, (Nich). a. fragment of the exterior, branch, their
size

; 6. portion of the same enlarged ; e. another fragment of the exterior, still fur- •-mnpavino- In hpsitvmrprl
urged : d. a fragment firom which the external non-celluliferous layer has been re- '

-mem more deeply decorticated,wing the cells, enlarged
mouths of thecells, enlarged

; /. and'gr. transverse sections of the frond, enlarged;
tion of the internal surface enlarged; i. transverse section of a single branch,

the bottom of the

From the Coniiferous Limestone.
enlarged] §r00ves afore-men ti on-

ed and at the base of
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the great keel which springs from each branch internally. No cells are carried by the

areas formed by the anastomosis of contiguous branches

I have only seen a single, very large and well preserved example of this genus, and

a careful examination of this has still left me entirely unable to elucidate and explain some

of the most extraordinary structural featuresw hich it presents. There can, however, be no

doubt as to the complete distinctness of the genus from any previously known. A compre-

hension of the very remarkable characters presented by this genus will perhaps be best ob-

tained from a detailed account of the different figures of the above illustration, all of which

represent different portions of the only known specimen.

a. This figure exhibits a portion of the exterior of the frond, showing the fenestrules and

the outer non-celluliferous aspect of the branches. In the portion here illustrated of the na-

tural size, and partially shown at b on an enlarged scale, the fenestrules are oval, and arranged

in diagonal lines, and the branches are strongly keeled ; the general appearance closely resem-

bling the non-celluliferous aspect of Retepora prisca (Goldfuss), and the fenestrules being

formed in the same way by the simple inosculation of the branches, without the development

of distinct dissepiments, c. This represents another portion of the exterior of the frond,

near the base, where the fenestrules are polygonal and are not arranged in regular diagonal

lines. In some cases, the fenestrules present the appearance of being closed by a delicate ex-

ternal membrane.

d. This figure shows a small portion from which the outer non-celluliferous layer of the

branches has been stripped off, showing the proximal ends or bases of the cells, arranged in a

double inosculating row on each branch, and lying in the same plane as the fenestrules.

e. This figure exhibits, on an enlarged scale, a small portion of the exterior of the frond

from which the outer non-celluliferous layer and the cells themselves have been stripped away,

leaving to view the circular mouths of the cells arranged in two alternating rows, which are

still in the same plane as the fenestrules, and which do not encroach upon the spaces formed

by the inosculation of the branches.

f. This figure is a greatly magnified representation of a transverse section of the frond at

a point considerably removed from the base, showing the branches cut across. Above, the

branches are separated by the fenestrules, and immediately beneath this are seen the dark

oval spaces contained within the body of each branch, a pair in each, and representing the

cavities of the biserial cells. Below this, again, each branch is seen to give origin to an im-

mense vertical keel or ridge, which is directed inwards towards the interior of the frond.

These ridges are separated by deep intervening grooves ; and there can be doubt that the cells

open at the bottom of these groves, those of one side of the branch opening on one side of the

base of the great keel, and those of the other opening upon the opposite side of the same.

g. This exhibits a greatly magnified transverse section of the frond at a point a little

above the base. As in the preceding, we can recognise without difficulty the shallow fenes-

trules, the divided branches carrying in their interior, each, a pair of cells, and the great inter-

nal keels. Here, however, we have two new features. Firstly, the deep grooves between the

keels are sub-divided by delicate calcareous laminae which connect the opposite side of contigu-

ous keels, and divide the intervening grooves into shallow transverse chambers. Secondly, the

grooves between the keels are closed internally by a continuous calcareous membrane, which

has a minutely porous or vesicular structure.

h. This exhibits a fragment taken from near the base, and showing the internal surface.

We see here the inner faces of the great longitudinal keels, separated by shallow grooves which

are filled up by a continuous calcareous membrane, which is not penetrated by either the

fenestrules or the cells. No apertures, therefore, of any kind appear on the interior of the

frond near the base. In the upper portion of the frond, however, a fragment of the interior

exhibits simply the great keels with deep intervening grooves, and the layer connecting the

keels cannot be distinctly made out. At the right hand corner of h, the keels and their con-

necting membrane are broken away, and we see the cavities of the rows of cells ; whilst the

extreme corner is still further broken away, so that the fenestrules comes into view.

i. This simply represents a single branch in transverse section, greatly enlarged, and

shows the cells in the interior of the branch, and the great triangular keel proceeding from its

internal surface.

From the above description, it will be evident that the structure of Carinopora is quite

anomolous, and wholly unlike anything that has been hitherto observed in any member of the
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Fenestellidce.. The most anomalous point is the position of the cells, or rather their mode of
opening on the surface. The frond is funnel-shaped, and the cells open towards the interior of
the funnel, as in Retepora. Towards the upper portion of the frond, the cells seem to open
simply at the bottom of the deep grooves between the internal keels, and the fenestrules open
into the same grooves, and there is, therefore, no special difficulty here, if, as seems tolerably

certain, the keels are not here connected by an imperforate connecting membrane, and the
grooves thus remain open to the access of sea-water

; near the base, however, the keels are
clearly connected internally by a membrane which has no perforations in it, and the deep
intervening grooves are filled up by a vesicular calcarous tissue, so that the sea-water could not
have gained access to the mouths of the cells. The only explanation that I can offer, is that the
basal portion of the polyzoary may perhaps have been gradually overgrown internally by this

layer of vesicular tissue, and may thus have been practically killed, whilst the upper portion
remained open to the sea, and genuinely alive. If this be not the case, I cannot explain the
undoubted facts.

The enormous internal keels, whether free or connected together internally give an extra-
ordinary depth and thickness to the polyzoary. and the fenestrules do not extend to more than
about a fourth of this depth, nor do the cells. In Hemitrypa (Phill.) the fenestrules do not
extend through the entire thickness of the polyzoary, but in this genus the fenestrules are
confined to the inner surface of the funnel-shaped frond, and the cells open externally. In
Cryptopora (Nich.) again, the outer and inner surface of the polyzoary are both imperforate
and the cells open internally into a central space which is crossed by regularly-placed pillars'

having a direction perpendicular to the plane of the frond.

The following is the only species of the genus Carinopora, which has come under my
notice :

—

134. Carinopora hindei (Nicholson).

Carinopora Hindei (Nicholson), Annals of Natural History, Feb. 1874. (j

This being the only species of the genus, it is unnecessary to recapitulate its structural
characters, since these, so far as known, have been fully discussed above. It only remains to

give the measurements by which the species is distinguished, along with one or two charac-
ters which are not of generic value. The only known specimen exhibits a portion of a very
large infundibuliform frond, which, though fragmentary, has a height of four inches with a
diameter above of clearly more than half a foot. The actual base is broken off. About six
branches occupy the space of two lines. The fenestrules are sometimes oval, sometimes hex-
agonal or polygonal, and their arrangement differs in different parts of the frond. Sometimes
they are arranged in regular diagonal lines

; but even in this case there are often percep-
tible central longitudinal lines, on either side of which the diagonal rows of fenestrules diverge
in opposite directions, like the barbs of a feather, giving rise to a most peculiar appearance.
At other times the fenestrules are rhomboidal, hexagonal, or polygonal, and are not arranged
in distinct diagonal rows

;
whilst two contiguous longitudinal rows are often separated by an

unusually narrow and apparently quite straight branch (See Fig. 48 c). The spaces alon°-
which the flexuous branches inosculate have a depth of about half a line, considerably exceed^
ing the width of the branches ; so that whilst seven fenestrules occupy a quarter of an inch
measured diagonally, only four occupy the same space measured longitudinally. The thick-
ness of the frond, measured at right angles to its plane of growth, is one line or a little more
nearly two-thirds of this being accounted for by the great internal keels. Lastly, there are'

generally three cell-mouths to the length of a fenestrule, with two placed opposite the inoscu-
lation of each pair of contiguous branches.

The only known example of this singular species was discovered by my friend, Mr.
George Jennings Hinde, by whom it was submitted to me for examination, and in whose
honour I have named it.

Locality and Formation.—Corniferous Limestone, Jarvis, County of Walpole.

Genus Clathropora (Hall).

Polyzoary composed of membranous flattened expansions, which either branch without
anastomosis, or, more typically, divide into branches which inosculate at short intervals till

there is produced a broad frond perforated at regular intervals by rounded or oval fenestrules
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of considerable size. Both sides of the polyzoary carry cells, but the cells which open upon

one aspect are separated from those which open on the other side by a thin concentrically-stri-

ated laminar axis or membrane, precisely similar to the axis of Ptilodictya. In the clathr-

ate species the margins of the apertures are surrounded by a strong striated non-celluli-

ferous border.

There can be no doubt as to the very close relationship between Clathropora and Ptilodictya
;

and it may reasonably be doubted if the former can be retained apart from the latter. One

of the chief characters of Ptilodictya is the presence of a thin striated membranous axis be-

tween the two series of cells on the two aspects of the ccenoecium. No such character appears

to have been observed by Hall in Clathropora, or is alluded to in his description of this genus,

and its absence would certainly be a sufficient ground for generic distinction. I have, how-

ever, determined the existence of a laminar axis exactly similar to that of Ptilodictya, both

in a Corniferous species of Clathropora and in C. frondosa (Hall), from the Niagara Lime-

stone, the type-species of the genus. The striated hon-celluliferous margins of Ptilodictya

are also represented by precisely similar margins surrounding the fenestras in both C. frondosa

(Hall), and in C. intertexta (Nich.) It would appear, therefore, that the chief difference be-

tween Clathropora and Ptilodictya is to be found in the fact that the cells of the latter are

arranged in rows separated by distinct elevated lines, which certainly appears not to be the

case in the typical species of the former, though the contrary is asserted by Hall. The mode

of growth of Clathropora in itself clearly does not afford sufficient ground for generic distinc-

tion, and the more or less quadrangular form of the cell-mouths is certainly only an occa-

sional phenomenon in the type-form C. frondosa. Upon the whole, therefore, whilst retain-

ing Clathropora in deference to the opinion of such a high authority as Prof Hall, I am
inclined to believe that the forms included under it may safely be placed under Ptilodictya.

The following species is the only one which has come under my notice as occurring in

the Devonian Rocks of Western Ontario.

135. Clathropora intertexta (Nicholson).

Clathropora intertexta (Nicholson), Geological Magazine, March, 1874.

Polyzoary forming a thin flattened expansion, composed of broad branches which inoscu

late so closely as to leave simply rounded or oval apertures or fenestras perforating the frond.

The width of the branches is from a line to a line and a half; and the fenestras are oval or

circular in shape, about a line and a half or a little more in diameter, and placed at intervals

of about a line or a line and a half. The margins of the fenestras are surrounded by a striated

non-celluliferous zone. The frond is celluliferous on both sides, forming two continuous layers,

their proximal ends or bases being placed back to back, but separated by a delicate calcareous

membrane or laminar axis, which exhibits numerous close-set transverse curved striae. From
six to ten cells occupy the space of a line measured diagonally, whilst the form of the cell-

mouths is oval or circular, and the cells do not appear to be arranged in distinct lines sepa-

rated by elevated striae.

Clathropora intertexta (Nich.) is closely allied

to C. frondosa, a beautiful and not very rare spe-

cies in the Niagara Limestone. In the latter

species, however in all the specimens that I have

examined, whil t the width of the brandies is

much about the same as in C. intertexta, the in-

osculation is so effected as to leave very much
smaller fenestrae which have a diameter of only

about half a lin ,
and which look simpty like little

oval or circular perforations in the membranous
coeuoecium. This is the case, also, with one of

the specimens figured by Hall (Pal. N. Y., Vol.

From II.. PI. XL., B., fig. 55.); but another example

figured by the same (Loc. cit., fig. 5a.), has much
larger fenestrules, about the same in size as in C. intertexta, though more elliptical. Tbis

s

however, can not be considered as belonging to the same species as Fig. 5i., with the smaller

fenestras ; and as all the specimens I have seen, however large, agree with the characters of

Fig. 49.

Clathropora intertexta (Nicholson), a. Portion of. the
frond, natural size ; 6. Fragment of the same, enlarged to
shew a portion of the central membranous axis.

the Corniferous Limestone.
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this form, I should be disposed to regard this as the typical form of ft frondosa (Hall). Id

such examples of C. frondosa, further, as I have examined, the cells are remarkably long and

narrow, and about fourteen of them occupy the space of one line measured transversely

;

whereas, in ft. intertexta the cells have a sub-quadate or rounded form, with nearly circular

mouths, and only six to eight of them occupy a line transversely. In spite, therefore, of the

close general resemblance between ft intertexta and the two forms included under Hall's ft

frondosa, I am inclined to think ft intertexta to be specifically' distinct. If this should subse-

quently, by a comparison of specimens, be proved not to be the case, I should propose that

the name of ftfrondosa (Hall), should be restricted to the forms with the very small fenestras

(Pal. N. Y., Vol. II , PI. XL., B., fig. 56.), whilst the name of ft intertexta should be applied

to the undoubtedly distinct forms with large fenestrae. In any case, as before remarked, both

of these species of Clalhropora might, without impropriety, be looked upon as nothing more
than reticulated Ptilodictyce.

Locality and Formation.—Corniferous Limestone of Jarvis, Township of Walpole.

(Collected by Mr. George Jennings Hinde).

CHAPTER V.

LAMELLIBRANCHIATA PTEROPODA, AND GASTEROPODA—OF THE CRNIFEROUS AND
HAMILTON FORMATIONS.

LAMELLIBRANCHIATA.

Mr. Billings states, that he has met with about twenty species of Lamellibranchiata in

the Corniferous Limestone of Western Ontario, and of these he names and describes one, viz.,

Vanuxemia Tomkinsi {Canadian Journal, New Series, Vol. VI., p. 357). This species I have
not seen, and the only Lamellibranch which I have met with, either in the Corniferous Lime-
stone or the Hamilton group, is the well-known Conocardium trigonale (Hall).

136. Conocardium trigonale (Hall).

Pleurorhynchus trigonalis (Hall), Rep. 4th Geol., Dist. New York, p. 272, figs. 6a, 6b.T

(not Pleurorhynchus trigonalis, Phillips).

Conocardium sub-trigonale (D'Orbigny), Prodr., Vol. I., p. 80.

Conocardium trigonale (Meek), Gological Survey of Ohio, Palasontology, Vol. I., p. 201.
Shell trigonal, with the anterior extremity distinctly cordate. " Anterior side abruptly

truncated, with a forward slope from the beaks to the more or less angular anterior basal

extremity, and flattened, or sometimes even a little concave, near the outer margins, so as to

meet the lateral surfaces at about right angles, or less, along the prominent, angular, umbo
nal slopes, which extend to the anterior basal extremity, and are produced forward in the

form of a peculiar thin alation, that is most extended below ; dorsal margin behind the beaks
nearly straight and horizontal, or a little declining and slightly concave in outline with the
edges of the valves incurved, while in front of the beaks it is more or less produced forward
in the form of a narrow (beak-like ?) extension ; basal margins of the valves strongly incurved
and distinctly crenate within, nearly straight in outline, anteriorly and obliquely ascend-

ing, with a more or less convex outline posteriorly to near the hinge, below which they
are widely gaping so as to form an ovate or sub-cordate hiatus, and present a slightly sinuous
outline; posterior extremity (when not broken or worn away) distinctly angular at the ter-

mination of the hinge-line above ; beaks moderately prominent, gibbous, and distinctly

incurved nearly at right angles to the hinge, or with a very slight backward inclination.

Surface ornamented by simple, regular, radiating costae, separated by furrows of about the
same size or less ; costae smaller and more crowded on the anterior flattened face of the valves
than on the flanks behind the umbonal angle, and not defined on the anterior umbonal ala-

tion
;
crossing all of these markings, there are numerous fine, regular, crowded, concentric

8
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lines, generally much more distinct in the furrows than on the ribs between them, and more

or less marked on the anterior alations ; a few stronger wrinkles of growth are also usually

seen at more distant intervals, especially near the lower margins of the valves, where they are

more crowded together,

and present a zig-zag ap-

pearance in crossing the

costse and furrows. Length

of a mature, rather short,

gibbous specimen, from the

anterior basal angle to the

posterior extremity of the

hinge, 1.32 inches; from

beak to same, 0.65 inches
;

height of top of umbones,

0.72 inches ; convexity of
Fig. 50.

^Conocardium trigonale (Hal)); a. Side view of a medium sized, mature speci
men, being mainly an internal cast, with the umhonal alations and the anterior beak- the two valves, anteriorly,
like appendage broken away ; 6. View of the under side of another specimen, retain- (\ qj

\nnU f\Jf ah- Paltjmn
ing a portion of the alation (al), which extended at least as far forward as indicated «•«'* incn (iVieeK, .rdiaBOU-

by
the dotted line. (After Meek). tology of Ohio, p. 201).

Specimens of Conocardium trigonale appear to be common in parts of the Corniferous

Limestone, but, so far, I have only met with exceeding fragmentary and broken specimens,

though these can readily be recognised by their surface characters, and by the singular ala-

tions produced from the margins of the truncated anterior side. I have, therefore, contented

myself with simply reproducing Meek's full description and a portion of his figures of this

species. If Pleurorhynchus trigonalis (Phillips), be a valid species, and not identical with

Conocardium Hibernicum (Sowerby), then the use of the specific name trigonalis, for the Ame-
rican form must be a abandoned, and D'Orbigny's designation of sub-trigonale will have to be

adopted.

Locality and Formation.—Corniferous Limestone of Hagersville, Township of Oneida.

Pteropoda.
'

137. Tentaculites sp.

Under this head, I can simply note the occurrence in great abundance in the Hamilton

group of a species of Tentaculites, which is probably not new, but which I am unable to

identify with any species previously described, in consequence of my not having access to all

the published descriptions of these fossils. In almost all respects it agrees with Tentaculites

annulatus (Schlotheim) (= T. scalaris ibid), but the latter is described as having the surface

covered with very minute longitudinal striae, no such structures being visible in the former. On
the contrary our species agrees with Tentaculites ornatus (Sowerby), in having the interspaces

between the regular annulations ringed with from three to seven fine sharp encircling striae.

It is, however, apparently not identical with T. ornatus, as it seems to be a longer form, and

to have the annulations more closely set. In the absence, however, of authentic specimens of

either T. annulatus or T. ornatus, I can simply leave the specific determination of the Canadian

form an open question.

Locality and Formation.—Very abundant in the Hamilton Formation, Arkona, Township

of Bosanquet.

Gasteropoda.

The^ number of Gasteropoda in the Devonian Eocks of Western Canada is very consider-

able, and this is especially the case as regards the Corniferous Limestone. By far the majority

of specimens, however, occur in the state of casts, with little or none of the original surface

preserved, often crushed, or mutilated in different ways; and it is thus often impossible to

determine their true affinities or to decide with certainly to what species they may belong. I

have thus been compelled to leave altogether unnoticed a number of univalves of which noth-

ing definite can be made with the materials at present in my hands ;
whilst the determination

of these here recorded must be regarded as more or less doubtful and provisional. The only

Gasteropod which has come under my notice from the Hamilton group is a Platyceras, and
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several species of the same genus occur in the Corniferous Limestone. The latter formation

also contains examples of the genera Platyostoma, Strophostylus, Holopea and possibly Helico-

toma.

Genus Platyceras (Conrad).

" Shells depressed, sub-globose, sub-ovoid, or obliquely sub-conical. Spire small ; volu-

tions few, sometimes free and sometimes contiguous, without columella ; aperture more or less

expanded, often campanulate and sometimes with the lip reflexed
;
peristome entire or sinuous.

Surface striated or cancellated, often spirally ridged or plicate, and sometimes strongly lamel-

lose transversely, nodose or spiniferous."—(Hall, Pal. N. Y, Vol. III., p. 309).

The shells of the genus Platyceras are readily recognised by their obliquely spiral or

straight shape, their wide aperture, their usually or always having a sinus in the outer lip,

and the absence of a columella. They may be dextral or sinistral. The genus is identical

with Acroculia (Phillips) over which it has the priority, and appears to be most nearly allied

to the recent Capulus.

The following species of Platyceras occur in the Corniferous Limestone and Hamilton

formation of Western Ontario
; but their determination is rendered uncertain by the imper-

fect and ill-preserved condition in which they are found.

138. Platyceras ventricosum (Conrad).

Platyceras ventricosum (Conrad), Ann. Rep. Pal. JV. Y., 1840, p. 206.

Platyceras ventricosum (Hall), Pal. N. Y., Vol. Ill, PI. LVL, Figs. 1, 4 & 8, and PI.

LVII, Fig. 4.

Platyceras ventricosum (Meek and Worthen), Geology of Illinois, Vol. Ill, PI. XI, Figs.

4a, b.

Shell obliquely ovate, composed of two and a half or three volutions of which the last is

extraordinary expanded and ventricose. The spire is depressed below the plane of the upper

side of the body-whorl, and the inner lip is in contact with the spire. The surface is marked
by fine transverse striae, and near the aperture by coarse undulating lines or folds of growth.

I have one or two specimens, of which one is figured in pi. II., fig. 1, which consist of

the body-whorl of a large Platyceras almost certainly to be identified with P. ventricosum. None
of our examples, however, exhibit the spire.

Locality and Formation.—Corniferous Limestone of Port Colborne.

139. Platyceras intermedium (Hall)?

(Plate II., Fig. 2.)

" Shell arcuate, sub-spiral, making little more than two volutions, the last one free and
becoming gradually straight. The apex is very minute, consisting of little more than a single

volution, with the parts closely contiguous. Surface marked by fine lamellose transverse striae,

which are slightly undulated upon the body of the shell."—(Hall,

Pal. N.Y., Vol. Ill, p. 321, PI. LVIIL, Fig. II.)

I possess two examples of the body-whorl of a species of

Platyceras from the Corniferous Limestone, of which all I can as-

sert is that they are of the type of P. intermedium (Hall), if not

absolutely belonging to the same species. Both consist of the

slightly curved and greatly expanded body-whorl, the lip of the

aperture being markedly undulated, and the surface exhibiting

numerous close-set transverse striae, which are undulated to cor-

respond with the sinuous aperture, and are very closely arranged

near the aperture is nearly round.

Locality and Formation.—Corniferous Limestone of Port

Fig. 51. Colborne.

Body-whorl of a species of Platy-
ceras apparently identical with P.
intermedium (Hall). From the
Corniferous Limestone.
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140. Platyceras, sp.

(Plate II., Fig. 6.)

Our collection includes a single very well preserved specimen of the body-whorl of a

Platyceras of the type of P. bisulcatum (Hall). It is apparently new, but with such meagre

materials I do not venture to describe it. The body-whorl is free, and the apex has evidently

been small, and has apparently been sinistrally rolled up. The aperture is expanded, and the

tip is strongly sinuated. Along the convex side of the body-whorl run two longitudinal fur-

rows, of which one is very deep, whilst the other is quite shallow and obscure. Between

these is a strong rounded longitudinal riJge or plication. The entire surface is marked with

strong, close-set, lamellose, transverse striae, which do not become any stronger towards the

aperture than they are near the apex.

Locality and Formation.—Corniferous Limestone, Lot 6, Con. 1, Wainfleet.

141. Platyceras, sp.

(Plate II., Fig. 7).

This is a much crushed specimen resembling P. tenuiliratum (Hall), but the true affini

ties of which cannot be determined. It consists of two or three volutions, the first and second

being extremely minute, and the body-whorl being greatly expanded and lengthened. The
minute, inrolled apex is not two lines in diameter, whilst the elongated body-whorl has a length

of nearly an inch and a half. The specimen is decorticated, and the surface-characters cannot

be made out.

Locality and Formation.—Corniferous Limestone, Ridgeway.

142 Platyceras uniseriale (Nicholson).

(Plate II., Fig. 5.)

Spire small, unknown, but evidently of few volutions. Body-whorl very large, ventri-

cose, expanded towards the aperture. Aperture rounded, its margin sinuated. The margin

of the aperture is somewhat oblique, and the spire would appear to have been in contact with

the body-volution. The convex aspect of the body-whorl carries upon one side, not mesially,

a single row of large remote spines. Surface marked with tolerably conspicuous transverse

striae, which become stronger towards the aperture, and also with very fine longitudinal

striae.

I have only a single specimen of this singular form, but its characters are so distinct

from those of any species of Platyceras known to me, that I feel justified in describing it as

a new species. The specimen exhibits only the body-whorl, with the margin of the aperture

and the commencement of the spire. The most noticeable feature, apart from the surface-

ornamentation, is the existence of a single row of spines upon one side of the body-whorl,

these spines being of large size, and placed very far apart. The specimen only shows two of

these spines, and only the bases of these, but they have a diameter of a line and a half, and

are placed at four lines apart. As almost the entire surface of the body-whorl is shown, and

as the shell itself is preserved, it is certain that no other spines could have been present ex-

cept those belonging to this series. It thus differs very materially both from the Devonian

species of Platyceras, with spines irregularly disposed over the whole surface, and also from

the carboniferous species, P. biseriale (Hall), in which the body-whorl is provided on both sides

with a row of long spines.

Locality and Formation.—Corniferous Limestone, Port Colborne.

1 43. Platyceras dumostjm (Conrad) ?

A small spiniferous species of Platyceras is not uncommon in <he Hamilton Formation of

Western Ontario, which belongs to the group of which P. dumosvm (Conrad) is the type,

and which appears to be in all probability a variety of this variable species. It is much
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smaller than the typical forms of P. dumosum, and also carries much fewer spines. Upon the

-whole it seems to be most like P. dumosum, var. rarispinum, Hall (Fifteenth Report on the

State Cabinet, . 38), though it never appears to attain anything like such a size. It al

somewhat resembles P. dumosum, var. attenuatum, Meek (Palaeontology of Ohio, Vol. I.

PI. XX., Figs. 2 a, b.)

The shell in our specimens is always of small size,

never appearing to exceed three quarters of an inch

in length, and is composed of about two volutions.

The apex is small, closely enrolled, and in contact

with the body-whorl till close to the aperture. The
body-whorl is greatly expanded, the aperture patu-

lous, oval, or rounded, with a diameter of about half

an inch, and having the lip strongly sinuated. The

^ surface is marked with fine close -set transverse striae,

which are stronger and are undulated towards the
ns- 52 - aperture. The body-whorl carries eight to twelve or

.i^^n^SifSTfto^^more strong tubular spines which are arranged in

Formation. Natural size. somewhat irregular longitudinal lines. It is quite

possible that our shells are new, as they do not appear to correspond exactly with any previ-

ously recorded form ; but, in the present condition of the genus Platyceras, it would be

unsafe to give it a separate title.

Locality and Formation.—Common in the Hamilton Formation, Arkona, Township of

Bosanquet.

Genus Platyostoma (Conrad).

The shells of this convenient but hardly definable genus are ventricose, with a short,

depressed, or very moderately elevated spire, and an extremely expanded body-whorl. The
aperture is very large, and the columellar lip thickened.

Specimens which appear to have all the characters of P. ventricosa (Conrad), from the

Lower Helderberg and Oriskany Sandstone, are not uncommon in the Corniferous limestone

of Ontario ; but they occur entirely in the condition of casts, and do not, therefore, permit of

anything further than their mere identification.

144. Platyostoma ventricosa (Conrad).

(Plate II., Fig. 4.)

Platyostoma vmtricosa (Conrad), Jour. Acad. Nat. ScL, Philadelphia, Vol. VIII.,

p. 275.

Platyostoma ventricosa (Hall). Pal. N. Y., Vol. III., p. 300, PI. LV., and p. 469, Pis.

CXIL, CXIII. and CXV.
" Shell globose, or depressed globose, and often obliquely ovoid, varying in form. Spire

moderately elevated, consisting of three or four volutions, the last of which is extremely ven-

tricose : volutions flattened upon the upper side ; aperture circular or subovate
;
columellar

lip reflexed. Surface marked by fine closely arranged striae parallel to the lines of growth."

(Hall, loc. cit., p. 469.)

Casts apparently belonging to this species are far from uncommon in the Corniferous

Limestone of Ontario, and I have figured one of the best that I have seen (Plate II, fig. 4).

In form and dimensions the specimens differ considerably, but they all agree in the moder-

ately elevated spire, ventricose body-whorl, and simply striated surface. The specimen

figured has the body whorl less convex below than is usual in this species as figured by Hall,

and its dimensions are as follows:— Height one inch and a half (in reality somewhat over

this) ;
breadth two inches and two lines ;

height of aperture, sixteen lines
;
width of aperture,

seventeen lines. Many of the examples, however, have dimensions smaller than the above.

Locality and Formation.—Corniferous Limestone, Port Colborne.

Genus Strophostylus (Hall).

Shell with a depressed or moderately elevated spire, and an expanded and ventricose



118

body-whorl, which does not become free at the aperture. A distinct columella is present, and

this has a peculiar twisted form or is spirally grooved. No umbilicus. Outer lip thin.

The typical species of Strophostylus are recognised by their thin shell, commonly ex-

panded round or oval aperture, surface with simply concentric lines, and twisted columella.

The last character, however, is one which is very rarely available, and it may, therefore, be

left out of consideration. The surface ornamentation is likewise not constant, for whilst con-

sisting in the typical species of transverse striae alone, Hall has described species with longi-

tudinal or revolving striae in addition, and the Strophostylus ? cancellatus of Meek and Wor
then has a regularly cancellated surface. In these cases, the shell comes closely to resemble

Cyclonema and some species of Holopea, and, if the columella can not be observed, the determi-

nation must rest upon the general form of the shell, which has a depressed or slightly elevated

spire and a greatly expanded body-whorl and aperture in Strophostylus, whereas in the two
last-mentioned genera the shell is more elevated and turbinate and the body-whorl is only

moderately large. It is quite possible that these differences may often prove deceptive, but

in the numerous fossil Gasteropods in which the mouth can not be observed, it is difficult to

point to any other characters by which a generic determination may be effected.

In the Corniferous Limestone of Ontario occur two or three species of Gasteropods which
have the general form of Strophostylus with the cancellated surface of Cyclonema or Holopea

(in part). The true affinities of these, owing to their imperfect preservation, can not be made
out ; but, in accordance with the considerations above brought forward, I shall in the mean-
while refer them provisionally to Strophostylus. I have not been able to identify any of these

with previously-recorded species, and have, therefore, b en compelled reluctantly to describe

them as new. As many of the descriptions of the known species are, however, very incom-

plete, it is quite possible that they are not really new.

145. Strophostylus? sub-globosus (Nicholson).

(Plate II., Fig. 3).

Shell globose, thick, with a depressed spire which is hardly elevated above the upper

surface of the body-whorl, except close to the aperture. Volutions three, very rapidly increas-

ing in size, convex, the body-whorl enormously expanded and somewhat flattened on its upper

surface. Height one-third less than the width. Sutures not canaliculated, and hardly

marked at all except between the body-whorl and the spire near the aperture. Aperture

large, nearly circular, the outer lip meeting the volution above at considerably less than a

right angle, and not extending any further forward than the margin of the aperture below.

Outer lip apparently not reflected ; inner lip callous ; apparently no umbilicus. Surface

with numerous revolving thread-like striae, of which five occupy the space of one line, and

which are crossed by elevated thread-like transverse striae, which are directed obliquely back-

wards, and of which about three occupy the space of one line, thus giving rise to a system of

oblong cancelli.

Height of specimen fourteen lines • width, twenty-two lines ; height of aperture, thirteen

lines ; width of aperture, thirteen lines.

From S. globostis (Hall), the present species is separated by its larger dimensions, its non-

canaliculated suture, and its much more distinct cancellation. From Strophostylus ? cancellatus

of Meek and Worthen, it is separated by the fact that the outer lip does not meet the

volution above at a right angle, and is not prolonged further forward than the lower margin of

aperture, whilst the shell appears to be much larger and more globose, and the cancellation

is more distinct and pronounced.

Locality and Forma{ion.—Corniferous Limestone, Port Colborne.

146. Strophostylus? ovatus (Nicholson).

(Plate II., Fig. 10).

Shell transversely elongated or ovoid, the height being to the width as three to five.

Spire small, moderately elevated ; volutions three, regularly convex ; the sutures apparently

linear, and not canaliculated ; the body-whorl ventricose and especially dilated near the
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aperture. The aperture transversely oval, sub-elliptical j the outer lip not reflected, and meet-

ing the volution above nearly at right angles, but not prolonged further forward than the

lower margin of the aperture. No umbilicus. Surface cancellated with numerous revolving

and transverse thread-like striae, the former about seven and the latter three or four in the

space of one line. Between the concentric striae are numerous finer striae, having the same
direction, but so delicate that they can only be detected by the use of a high magnifying

power. On the columellar side of the aperture the transverse striae radiate from a point, the

revolving striae running nearly parallel with the inner lip, and the cancelli are nearly square,

whereas elsewhere they are oblong. The transverse striae have a most peculiar and character-

istic curvature ; springing from the suture above, they are directed obliquely backwards with

a dorsal concavity ; they then make a great curve of which the convexity is directed dorsally,

and which is situated on the lateral aspect of the whorl, and then finally they are again curved
in the opposite direction, so that their convexities are directed towards the aperture. Whether
the form of the outer lip conforms to this curvature of the concentric striae has not been
determined.

Height of specimen, twelve lines • breadth, twenty lines. Height of aperture ten lines
;

width of aperture, fourteen lines.

This species, whether rightly referred to Strophostylus or not, appears to be distinguishable

by its peculiar form and the characters of its surface-ornamentation.

Locality and Formation.—Corniferous Limestone of Port Colborne.

147. Strophostylus obltquus (Nicholson).

(Plate II., Figs. 11, 11a).

Shell obliquely elliptical, its height being to its width nearly as one to three. Spire

small, slightly elevated ; volutions three or four, rapidly increasing in diameter ; the body-

whorl greatly expanded. The volutions of the spire are simply rounded and convex, but the

body-whorl is obliquely flattened above, so that its upper surface joins the volution above,

almost at an angle of 180.° Sutures obscurely canaliculated. Under surface slightly hol-

lowed out; a small umbilicus. Aperture obliquely ovate, slightly angulated above ; its height

nearly double its width ; the outer lip thin, the columellar lip unknown. Surface cancellated

with strong revolving striae, and much finer and more closely-set transverse striae.

Height of specimen, about e'ght lines ; width, eighteen lines; height of aperture, four-

teen lines ; width of aperture, nine lines or less.

This species is distinguished from all other species of Strophostylus, both by its surface-

characters and by its very peculiar obliquely-elongated form. It would seem to be somewhat
allied to S. transversus (Hall), but as the columella is not known, its reference to Strophostylus

is rendered doubtful.

Locality and Formation,—Corniferous Limestone, Port Colborne.

Genus Holopea (Hall).

" Shell conical, ventricose, more or less oblique or nearly direct ; aperture round-ovate
;

margin entire ; surface marked by simple fine curved striae, or cancellated" (Hall, Pal. New
York, Vol. I., p. 169).

The limits of the genus Holopea can hardly be rigidly defined as far as our present

knowledge goes. In general form Holopea is closely similar to Cyclonema, and the character-

istic surface-ornamentation of the latter is sometimes present in the former. An umbilicus
appears to be usually present in Holopea, and is universally absent in Cyclonema, but it is

sometimes wanting in the former genus also. From Strophostylus, the genus Holopea is dis-

tinguished by its more elevated spire, its turbinate form, and its less ventricose body-whorl
and less expanded aperture.

The following species from the Corniferous Limestone of Ontario may be referred, at any
ate provisionally, to the genus Holofea.
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148. Holopea Eriensis (Nicholson).

(Plate II., Fig. 9).

Shell turbinated, with a large ventricose body-whorl. Apical angle 90Q . Volutions

nearly four ; spire small, elevated ; all the whorls convex, and the body-whorl very strongly

rounded, and ventricose. Sutures deep. Aperture broad ovate, or sub-circular
; the outer

lip bent inwards towards the base ; the peristome thick, and either entire or only confluent

with the columella for a short distance. A minute umbilicus (?). Surface with no spiral

band, but with revolving thread-like striae, about eight of them in the space of one line. No
transverse striae.

Height of specimen eight lines, of which the spire occupies less than two lines ; width

(including the aperture) ten lines. Height of aperture five lines
; width the same.

This form is allied to Holopea Guelphensis and //. Gratia (Billings), but is a smaller form

than either. I cannot identify it with any previously recorded form, and have therefore des-

cribed it as new.

Locality and Formation.—Corniferous Limestone, Ridgeway.

Genus Helicotoma (Salter).

The name Helicotoma was proposed by Salter for a group of shells which he believed to

form a sub-genus of Scalites, and to be distinguished by their depressed discoid form, their

nearly flat spire, the obtuse angulation of the whorls externally, their broad umbilicus, and

their cirrhoid or helicoid form. In the typical species the umbilicus is wide, and the aper-

ture is deeply notched above ; but the latter feature does not appear to be constant. So far

as is certainly known, the genus is exclusively Upper Cambrian and Lower Silurian.

It is with extreme doubt that I refer any Devonian shell to this genus, but the Cornifer-

ous Limestone has yielded casts of a shell which agrees in all respects with such a form of

Helicotoma asH eucharis (Billings), except in the small size of the umbilicus, and which I can

not at present refer to any other recognised genus. In the meanwhile, therefore, I shall des-

cribe the following species under Helicotoma, though it is exceedingly probable that better

examples will show that this is not its true generic position.

149. Helicotoma serotina (Nicholson).

(Plate II,, Figs. 8, Sa).

Shell small, of three or four volutions, which increase gradually in size to the aper-

ture. Spire depressed, almost perfectly flat, the upper surface of the body-whorl lying on the

same plane as the spire. Upper side of the body-whorl sloping slightly to the suture. All

the whorls are augulated above, so that the shell slopes from the margin of the discoid upper

surface all round to the centre of the base. Aperture large, sub-rhombic, the outer angle

not notched (?), the inner angle prolonged much further inwards than the upper ; umbilicus

small, with steep sides, not exposing the whorls within.

Surface with numerous, close set, revolving striae, and exhibiting (in the cast) no traces

of a spiral band.

Height six lines ; width one inch ; height of aperture six lines ;
from the inner to the

outer angle eight lines ; width five lines. Diameter of umbilicus one line.

I have been greatly puzzled where to lo-

cate this singular fossil. But for the marked
angularity of the whorls on their external

and superior margin and the apparent com-

plete absence of a band, I should certainly

have considered the species as being a dis-

coidal form of Pleurotomaria. As it is, the

7 general form of the shell is singularly like

Fig. 53. that of Helicotoma or Kaphistoma, and it may
a.TJnder surface of Helicotoma"! serotina (Nich.), showing the be that it is to the latter of these type? that

minute umbilicus
; 6. Front view of the same. From a natural :

t oVmnlrl he rpffrrpci sinpp its umbilicus is
cast from the Corniferous Limestone. It SnOUlCt De reierrea, Since lis UHlUlUCUS lb

very small. These, however, and all the
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other forms allied to Scalites, are essentially Primordial and Lower Silurian. The two or three

specimens that I have seen are simply casts, with mere fragments of the actual shell adhering

to them, and it must at present remain doubtful to what generic group they really belong.

Locality and Formation.—Cornifcrous Limestone, Port Colborne.

CHAPTER VI.

Annelida and Crustacea of the Corniferous and Hamilton Formations.

Annelida.

The remains of Annelides, though far from uncommon in the Devonian Rocks of On-

tario, are entirely referable, so far as I have seen, to the genera Spirorbis and Ortonia, though

there are indications of the existence of genuine Serpula? or Vermilioz. Of the two species of

Spirorbis which have come under my notice, one is the 5. omphalodes of Goldfuss, a form

which occurs in the Devonian of Europe, whilst the other I cannot identify at present with

any recorded form. The genus Ortonia is apparently represented by one species, which

appears to be new.

Genus Spirorbis (Daudin).

Tube calcareous, solitary, coiled into a flat spiral, which may be dextral or sinistral,

and which is attached by one flat surface to some foreign object. The genus appears to have

commenced its existence in the Silurian period, and is well represented by living species in

existing seas.

150. Spirorbis omphalodes (Goldfuss).

Serpula omphalodes (Goldfuss), Petref. Germ. PI. LXVIL, Fig. 3.

Tube dextral, of two and a half turns, the outer side of each turn being somewhat flat-

tened, and the upper edge obtusely angulated or gently rounded. Diameter, when adult,

about a line and a quarter, height about one-third of a line, the diameter of the slightly up-

turned mouth nearly half a line. The last turn of the tube is much the largest, and a well-

marked umbilicus is present, though the turns are contiguous. Surface smooth, and without

ridges or tubercles of any kind.

There can be no hesitation in identifying this spe-

cies with the European form, with which it agrees in

its form, size, and proportions, and in the characters of

the surface. It occurs in the Corniferous Limestone in

the form of casts of the tube, adhering to the corallites

of Diphyllum arundinaceum ; and it is common in the

Hamilton group, growing upon Heliophyllum Halli, Cys-

tipkyllum vesiculosum, C Americanum, and occasionally

size and enlarged ; 6 Spirorbis Arkonensis (Nich) Spivifera niUCWnata.

ttttjRS2^i££?E£. Locality aad Formation.-Cormfevons Limestone,
ton Formation. Lot 6, Cou. 1, Wainfleet. Hamilton Formation, Bart-

lett's Mills, Arkona, Township of Bosanquet, and Widder.

151. Spirorbis Arkonensis (Nicholson).

Tube minute, sinistral or dextral, of two turns, rounded, and somewhat globular owing

to the elevation and large size of the last turn. Aperture circular, usually turned upwards.

Diameter of the entire spiral about a third of a line, never exceeding half a line. Surface

marked with numerous very closely-set thread-like transverse annulations or ridges, which are

not separated by more than their own width. A minute umbilicus is present.

Fig. 54.

Spirorbis omphalodes (Goldfuss), natural
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I cannot identify this pretty little form with any previously recorded. It presents the pe-

culiarity that individuals in other respects precisely similar (_Fig. 54 b,c) are sometimes dextral

and at other times sinistral, the latter being the commonest upon the whole. The terminal por-

tion of the tube is sometimes non-adherent and elevated above the surface, and the species is

very readily recognized by its minute size, and its surface-ornamentation. It appears to be
quite distinct from S. angulatus (Hall), which, so far as I am aware, is the only species yet

recorded from the Hamilton Formation. It occurs in great abundance attached to the ex-

terior of species of Heliophyllum and Cystiphyllum, and also occasionally attached to Bra-
chiopods.

Locality and Formation.—Hamilton Formation, Bartlett's Mills, near Arkona, Town-
ship of Bosanquet.

Genus Ortonia (Nicholson).

Animal solitary, inhabiting a calcareous tube, which is attached along the whole of one
side to some foreign body. Tube slightly flexuous, conical, in section cylindrical, or some-
what flattened laterally and sub-triangular ; surface marked with encircling ridges or annula-

tions which may be confined to the lateral surfaces of the tube, or which pass completely

round it.

The only recorded species of the genus are Ortonia conica (Nich.), 0. minor (Nich.), and
0. carbonaria (Young), the first two from the Lower Silurian, and the last from the Carbo-
niferous Bocks. It is, therefore, interesting to find a species of the genus in the Devonian
Bocks, thus occupying an intermediate position in point of time as regards the species

already known.

152. Ortonia intermedia (Nicholson).

Tube conical, straight or flexuous, attached by the whole of one surface to some foreign

body. Length, when fully grown, from a line and a half to two lines ; diameter of the aper-

ture somewhat less than a line. Surface markei with strong encircling, sometimes lamellose

annulations or ridges, of which there are about eight or ten in the space of one line near the

mouth, but more than twice the number in the same space towards the closed end of the tube.

Sometimes, the annulations are extended into wing-like prolongations (Fig. 556.)on thelatero-

inferior aspects of the fossil, and the tube is attached by means of these to the surface to

which it is adherent ; and in all cases they are more pronounced on the sides than on the aspect

opposite to the surface of attachment.

Ortonia intermedia is distinguished from .the other

species of the genus by good and easily recognized characters.

Some examples, indeed, exhibit a structure which has not

otherwise been clearly detected in the genus—namely,

that the tube is made up of a succcession of imbricating

conical segments, the upper edges of which produce the en-

circling ridges or annulations. A somewhat similar struc-

ture is seen in Cornulites and Conchicolites ; but in these

genera, the segments of the tube are inversely conical, or, in

other words, have their smaller ends directed towards the

mouth of the tube. Hence in these genera the annulations

n . . ., **'na-\\ ^ *« °f the tube are produced by the lower edges of the segments.
Ortonia intermedia (Nich.) a. One of the »

. -T
.

J
1 i j •

tubes enlarged ; b. another example, in In Ortonia intermedia on the other hand, in some ex-

Orally,
6338" Fronf the*ffiSS amples at any rate, the tube is composed of a series of short

Formation. imbricating conical segments, the larger ends of which are

directed towards the aperture ; and it is, therefore, the upper edges of the segments which

form the annulations.

The species to which 0. intermedia is most closely allied is 0. minor (Nich.), but the

tube is not so strongly bent towards its closed extremity ; it is upon the whole a decidedly

larger and more robust form ; and the annulations are considerably more remote and stronger.

0. intermedia occurs attached to the exterior of various species of Cystiphyllum and He-

liophyllum ; and it is always strictly solitary, though three or four individuals often occur

within a space of a few lines.

I-
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Locality and formation.—Not uncommon in the Hamilton Formation, Bartlett's Mills,

near Arkona, Township of Bosanquet.

Crustacea.

The remains of Crustacea are not uncommon in both the Corniferous Limestone and the

Hamilton Formation of Western Ontario ; but they are for the most part ill-preserved and

fragmentary, and I have only been able to identify with certainty the well known species,

Proelus crassimarginatus (Hall), Phacops rana (Green), Dalmanites Boothii (Green), and Le-

perditia (?) punctulifera (Hall). Besides these, our collection includes fragments of some five

or six additional species of Trilobites, which must be retained for further examination.

153. Proetus crassimarginatus (Hall).

Calymene crassimarginatus (Hall), Geol. Bep. Fourth Dist. New York, p. 172, fig. 5.

Phillipsia (?) crassimarginatus; cited by Billings, Can. Journal, Vol. VI. p. 362.

Proetus crassimarginatus (Hall). Fifteenth Report on the State Cabinet, p. 100.

This familiar species is chiefly known by its pygidium, which is a common fossil in the

Corniferous Limestone. The pygidium is somewhat wider than long, very convex, and mar-

gined by a thick concentrically-striated border, whence the specific name is derived. The
axis is strongly convex and prominent, with thirteen or fourteen rings ; and the lateral lobes

are also very convex, aDd exhibit from twelve to thirteen ribs (Fig. 56). Along with the tails,

occur sometimes exceedingly convex and prominent glabellas and also free cheeks, both of

which probably belong to this species.

Locality and Formation.—Corniferous Limestone, Ridgeway, Port Colborne, Lot 6, Con.

1 Wainfleet, and Hagersville.

154. Dalmanites Boothii (Green).

Cryphceus Boothii (Green), Silliman's Am. Jour, of Science, Vol. 32, p. 344.

Cryphceus calliteles (Green), Ibid., p. 346.

Dalmanites Boothii (Hall), Fifteenth Report on the State Cabinet, p. 91.

The tail of this pretty little species (fig. . 56c), which is commonly known by the name
of Dalmanites calliteles, is a by no means very rare fossil in the Hamilton Formation of Onta-

rio. The pygidium is semicircular, with a moderately prominent, tapering axis, which, when
complete, exhibits from nine to twelve rings. The lateral lobes are depressed, and exhibit

five or six pleurae, the extremities of which are prolonged beyond the margin in the form of

so many obtusely-pointed processes or expansions which are gently curved backwards.

Between the lateral groups of these processes, occupying the centre of the pygidium is a

wider and shorter pointed process extending backwards from the rounded extremity of the

axis. The entire surface is ornamented with minute papillae or granules.

Locality and Formation.—Hamilton group, Widder, and Bartlett's Mills, near Arkona,

Township of Bosanquet.

155, Phacops rana (Green).

Calymene hufo, var rana (Green), Monograph, p. 42.

Phacops rana (Hall), Fifteenth Report on the State Cabinet, p. 93.

This well-known species is chiefly represented by detached heads, though the pygidium

is not of very uncommon occurrence, and the body-rings are occasionally seen. The cephalic

shield (fig. 56a.) is nearly semicircular, and the posterior angles are slightly produced back-

wards. The glabella is very gibbous, but somewhat depressed on the upper surface ; about

one-third wider than long ; the lobes obscurely marked out ; the neck-furrow narrow but well-

defined ; and the neck-segment wide and conspicuous. The eyes are large and prominent,

riping nearly as high as the top of the glabella, with large lenses. The thorax is one third

longer than the head, its sides nearly straight, and its axis about as wide as the lateral lobes,

or nearly so. The pygidium is twice as wide as long, or wider, regularly rounded behind,
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Fig. 56.

a. Phacops rana Green, (head shield) ; 6. Pygidium of Proetus crassimarginatua (Hall) ; c. Pygidium of Dalmanites
Boothil (Green).

with from eight to ten segments. The entire surface is covered with rounded granules, which

are of larger size on the anterior lobe of the glabella than elsewhere.

Locality and Formation.—Hamilton Formation, Widder, and near Arkona, Township of

Bosanquet,

156. Cytheee 1 punctulifera (Hall).

Beyrichia punctulifera (Hall), Fifteenth Report on the State Cabinet, p. 111.
" Carapace valves minute, semi-oval, almost equilateral, the anterior end very slightly

narrower, convex and abruptly bending downwards to the dorsal margin ; marginal rim well-

developed, and sharply elevated on the ventral and lateral margins. The surface at the more

prominent part above the centre, and just at the bending downwards towards the dor-

sal margin, is marked by two very prominent nodes, which are nearly equidistant from the

margins and from each other. The entire surface is punctate with minute rounded pits."

(Hall, Loc. cit).

Hall states that this is the most abundant of tbe Ostracoda of the Hamilton group, and

I can hardly doubt that it is identical with a pretty little carapace, which is of very common
occurrence in the Hamilton shales of Bosanquet, and which has the same punctated surface

and marginal rim. If this be the case, however, the species can hardly be referred to Bey-

richia, and our specimens differ in some important respects from Prof. Hall's description.

The form is not semi-oval, but somewhat elliptical, with a long diameter of about one line

and a short diameter of half a line, and having the posterior extremity markedly broader

than the anterior. The dorsal margins are rounded, not straight, and the nodes alluded to by
Hall are very obscure.* The surface, on the other hand, is covered entirely with exceedingly

minute pits. On looking at the surface-characters of this species, one can hardly help specu-

lating as to whether it may not have been the larval form of a Trilobite, like Dalmanites

Boothi or Phacops rana, though the nature of ornamentation is far from being precisely the

same.

Locality and Formation.—Common in the Hamilton Formation, Widder, Township of

Bosanquet.

CHAPTER. VII.

- APPENDIX.

157. Aulopora(?) Canadensis (Nicholson).

Alecto(?) Canadensis (Nicholson), Canadian Naturalist, Vol. 7, No. 3.

I originally described this fossil from casts obtained from the Corniferous Limestone, and

I referred it with doubt to the Polyzoan genus Aleclo, giving the following description of

it:—

* On looking at the specimens of this species from the Hamilton Shales of Canandaigua, I find some to exhibit well

marked nodes, whilst others, which in other respects appear to be precisely the same, agree with our Canadian examples
In being either destitute of nodes or exhibiting them very obscurely.
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" Polyzoary adnate, attached parasitically to the exterior of corals, branching in an irre-

gularly dichotomous manner. Cells in reality uniserial, but so disposed by the turning of

each cell-mouth to alternate sides as to look as if bi-serial. The terminal portion of each cell

bent outwards ; the aperture circular. The cells tubular, elongated, slightly or not at all

expanded and not at all elevated towards their apertures. Five cells in the space of two lines :

width of cell about one-fiftieth of an inch near the mouth.
" I have considerable doubts as to the aflinities of this extraordinary little fossil ; but I

think it is certainly one of the Cyclostomatous Polyzoa, and I see at present no better course

than to refer it to Aledo, Lamoroux. When not examined closely, the fossil presents a striking

resemblance to a Sertularian Zoophyte, exhibiting exactly the appearance of a number of
tubular caiycles or cells springing alternately from the two sides of a common canal or stem.

When minutely looked into, however, it is seen that this is deceptive, and that the fossil con-

sists really of an alternate or sub-alternate series of long, tubular, slightly flexuous cellules,

each cell being nearly cylindrical, and having the terminal portion geniculated or bent out-

wards, in such a manner that the mouths of successive cells point in opposite directions.

" The difficulty in determining the systematic place of this fossil is much increased by
the fact that it occurs solely in the forms of casts, ramifying in the walls of moulds from
which corals have been removed. It is, therefore, impossible to determine what was the tex-

ture of the coenoecium, whether calcareous or corneous; whilst the lines of division between the

cells, where they come in contact with one another, are only very faintly and obscurely indi-

cated. The form of the aperture of the cell appears to have been circular, and its position

terminal ; but some uncertainty attaches to both of these statements."

Since writing the above, I have obtained specimens of the same fossil from the Hamilton
group, in which the actual corallum itself is preserved, and these seem to show that the species

is truly referrible to Aulopora, though certainly unlike the typical species of the genus.

Fio. 57.

Aulopora (?) Canadensis (Nich.) ; a. A fragment natural size; b. Cast from the Corniferous Limestone, in which
uniserial arrangement obtains, enlarged ; c. Cast from the Corniferous Limestone, in which a biserial arrangement obtains
d. A portion of the actual coral, from the Hamilton* group, enlarged ; e. A fragment of the last still further enlarged.

The examples from the Hamilton group have the form of branching calcareous corals

which are adherent by the whole of one surface to some foreign body. The tubes are semi-

cylindrical or sub cylindrical, marked with extremely fine encircling striae, and having a

diameter of about one fiftieth of an inch. The lateral tubes are produced from the sides of the

main tube, usually alternately on opposite sides, and generally at intervals of from a third of

a line to half a line. Their length varies from half aline to a line and a half, and their direc-

tion may be nearly parallel with the main tube, or at right angles to it, but generally forming

angles of about 40° to 50.° The apertures of the lateral tubes are not elevated above the

general surface, and usually have an elliptical form.

T do not yet feel satisfied that this singular fossil is an Aulopora, though the well-pre-

served specimens from the Hamilton group seems to prove it not to be an Aledo. A main
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tube is certainly present, and the lateral tubes spring from it, and not from one another, as I

was at first led to believe by my examination of casts from the Corniferous. The arrangement

of the lateral tubes also is more variable than I had imagined. Sometimes they are entirely

produced from one side of the tube (Fig. 57 b) ; but at other times they are biserial and alter-

nate regularly with one another (Fig. 57 c). The fossil differs from the typical species of Aulo-

pora in the great proportionate length of the lateral buds, and in their regular and more or

less symmetrical method of growth, and more especially in the fact that the apertures of the

tubes open in the plane of growth of the entire corallum, and are neither elevated above the

general surface, nor perceptibly expanded.

The only species of Aulopora to which it has any affinity is A.filiformis (Billings), but

this is a much more robust species, with larger tubes, and much more irregular method of

growth, and apertures generally distinctly elevated above the general surface.

As occurring in the Corniferous Limestone, Aulopora (?) Canadensis is found chiefly

growing on the epitheca of Fistulipora Ca?iadensis, and JJiphyphyllum arundinaceum. In the

Hamilton Formation, it affects chiefly Heliophyllum Haiti and Cystiphyllum vesiculosum, and in

both groups it is commonly accompanied by Spirorbis omphalodes.

Locality and Formation.—Corniferous Limestone, Port Colborne, and Lot 6, Concession

1, Wainfleet. Hamilton Formation, Bartlett's Mills, near Arkona, Township of Bosanquet.

158. Syringopora intermedia (Nicholson).

Corallum lax, spreading, increasing by the production of lateral buds. Corallites cylin-

drical, often more or less crooked, having a diameter of from one line to a line and a half, or

rarely two lines, the lateral buds being produced at angles of from 90° to 40,° and at intervals

of from two to four lines. No connecting horizontal processes between the corallites, but

sometimes abortive spines or nodes. Epitheca with fine encircling striae, and irregular growth-

swellings and geniculations. Internal structure, of infundibuliform tabulae.

In its form and mode of growth, this form agrees altogether

with Syringopora nobilis (Billings), of which I at first believed it to

be simply the young. The latter, however, is a much larger form, its

corallites having an average diameter of three lines, and sometimes

as much as five lines, and its buds being produced at longer intervals.

S. intermedia, on the other hand, occurs in the Hamilton formation

{S. nobilis being a Corniferous species), and though it is very abund-

ant, I have never seen any example with a diameter exceeding two

lines, the majority of specimens having a diameter of little over one

FlG 58
line. The corallites also are much more crooked and irregular, and

Fragments of Syringopora inter- *^e branches are produced at much shorter intervals. Some speci-

inedut, (Nich.) natural size. From mens do not exhibit the internal structure, and these present a

resemblance to Aulopora cornuta (Billings), from which, however,
they are readily distinguished by not being creeping or parasitic. Upon the whole, S. interme-

dia appears to me to be distinguished by characters of specific value.

Locality and Formation.—Common in the Hamilton Formation, Widder ; and Bartlett's

Mills, near Arkona, Township of Bosanquet.

159. Ambockelia umbonata (Conrad).

Orthis umbonata (Conrad), Journ. Acad. Nat. Science, Philadelphia, Vol. VIII., p. 264,
PI. XIV, Fig. 21.

Ambocozlia umbonata (Hall), Thirteenth Report on the State Cabinet, p. 71.

Orthis nucleus (Hall), Geol. Rep. Fourth Dist., New York, p. 180.

Amboccelia umbonata (Hall), Pal. K Y., Vol IV., p. 269, PI. XLIV., Figs. 7—18.
Since the portion of this Report treating of the Brachiopoda was written, I have come

across two or three unmistakable examples of the ventral valve of this little shell, which if not

identical with Spirifera Urii (Fleming), [ = P. unguiculus, Phillips], is certainly very close to it.

Our specimens are from the Corniferous Limestone, a formation in which they do not appear
to have been detected by Hall, and I am chiefly concerned to notice their occurrence for the

purpose of repeating that they are entirely distinct from Productella Eriensis (Nich.). to which



127

the ventral valve has a superficial resemblance. The ventral valve of A. umbonata is readily

recognized by its very gibbous form, its extremely elevated and incurved beak, its possession

of a distinct mesial sinus extending from the beak to the front margin, and the existence of a

high and conspicuous area with a well marked fissure.

Locality and Formation.—Corniferous Limestone, Port Colborne.

160. Crania crenistriata (Hall).

Crania crenistriata (Hall), Thirteenth Report on the State Cabinet, p. 78.

Crania crenistriata (Hall), Pal. N. Y., Vol. IV, p. 28, PI. Ill, figs. 13— 16.

On examining the surface of some of the Heliophijlla of the Hamilton group, to which

so many small organisms are attached, I find several specimens of Crania crenistriata (Hall).

The dorsal valve of this species is all with which I am acquainted, and it is depressed-conical,

nearly circular, with a central or sub-central apex. The apex is smooth, and the remainder

of the shell is covered by sharp elevated crenulate radiating striae, which increase interstitially,

and of which there are about ten in the space of one line at the margin. The diameter of

an individual of medium size is two lines and a half the height of the valve being little over

half a line.

The ventral valve has never been detected, and Hall has only seen four specimens of the

dorsal valve ; but the species does not appear to be very rare in the Hamilton shales at Arkona.

Locality and Formation.—Hamilton Formation, Bartletts' Mills, near Arkona, Town-
ship of Bosanquet.

LIST OF FOSSILS FROM THE CORNIFEROUS AND HA-
MILTON FORMATIONS OF WESTERN ONTARIO.

(The letters C. and H. indicate the occurrence of the fossil in the Corniferous Limestone

or Hamilton Formation.)

I. Protozoa.

1. Astraeospongia Hamiltonensis, Meek and Worthen ? (C).

2. Stromatopora tuberculata, Nicholson (C).

3. " perforata, Nicholson (C).

4. " granulata, Nicholson (C and H).

5. " mammillata, Nicholson (C).

6. " concentrica, Goldfuss ? (C).

•

II. Ccelenterata.

7. Blothrophyllum decorticatum, Billings, (C).

8. " approximatum, Nicholson (C).

9. Clisiophyllum Oneidaensc, Billings (C).

10. " .pluriradiale, Nicholson (C).

11. Zaphrentis gigantea, Le Sueur (C).

12. " fenestrata, Nicholson (C).

13. " .prolifica, Billings (C).

14. " spatiosa, Billings (C).
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15. Heliophyllum Canadense, Billings (C).

16. " Colbornense, Nicholson (C).

17. " Cayugaense, Billings (C).

18. " Halli, Edw. and Ilaime (C and H).

19. " sub-caespitosum, Nicholson (H).

20. " prolifenyn, Nicholson (C).

21. " Eriense, Billings (C).

22. " colligatum, Billings (0).

23. " exiguum, Billings (C and H).

24. Petraia Logani, Nicholson (C).

25. Amplexus Yandelli, Edw. and Haime (C).

26. Diphyphyllum arundinaceum, Billings (C).

27. " stramineum, Billings (C).

28. " gracile, McCoy (C).

29. Eridophyllum Simcoense, Billings (C).

30. " Verneuilanum, Billings (C).

31. Cystiphyllum Senecaensc, Billings (C).

32. " grande, Billings (C).

33. " Americanura, iftfo;. (md Haime (C and H).
34. " vesiculosum, Goldfuss (C and H).

35. " sulcatum, Billings (C).

36. Microcyclus discus, A/fee& a«<i JVorthen (H).

37. Haimeophyllum ordinatum, Billings (C).

38. Syringopora nobilis, Billings (U).

39. ' Hisingeri, Billings (C).

40. " pcreleo;ans, Billings (C).

41. " Maclurei, Billings (C).

42. " laxata, Billings (C).

43. Aulopora filiformis, Billings (C and H).

44. " cornuta, Billings (C and H).

45. " tubaeformis, Goldfuss (C).

46. " umbellifera, Billings <C).

47. Favosites Gothlandica, Lamarck, (C and H).

48. " basaltica, Goldfuss 1 (C).

49. " Forbesi, Edw. and Ilaime (C).

50. " hemispherica, Yanddl and Shumard (C and H).
51. " turbinata, Billings (C and H).

52. " polymorpba, Goldfuss (G and H).
53. " reticulata, De Blainville (C and H).

54. " dubia, De Blainville (C).

55. " cervicornis, De Blainville (C).

56. " Chapmani. Nicholson (C).

57. Alveolites labiosa, Billings (C).

58. " Roemeri, Billings (C and H).
59. " cryptodens, Billings (C).

60. " conferta, Nicholson (C).

61. " (Coenites?) distans, Nicholson (C).

62. " ramulosa, Nicholson (C). #
63. " Billingsi. Nicholson (C).

64. " Selwynii, Nicholson (C).

65. " Goldfussi, Billings (H).

66. " Fischeri, Miw/s (C and H).
67. •' frondosa, Nicholson (H).

68. Striatopora Linneana, Billings (H).

69. Trachypora elegantula, Billings (H).
70. Chaetetes moniliformis, Nicholson (H).

71. " Barrandi, Nicholson (H).

72. " quadrangularis, Nicholson (H).
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73. Callopora incrassata, Nicholson (C and H).

74. Fistulipora Canadensis, Billings (C and H).

75. Michelinia convexa, D'Orbigny (C).

Brachiopoda^

76. Strophomena perplana, Conrad (C).

77. " demissa, Conrad (C).

78. " inequistriata, Conrad (C and H).

79. " Patersoni, Hall (C).

80. " ampla, Hall (C).

81. " nacrea, Hall (C).

82. " rhomboidalis, Wahhnbvrg (C).

83. Streptorbynchus Pandora, Billings (C).

84. Orthis Livia, Billings (C).

85. " Vanuxemi, ffofl (H).

86. Chonetes lineata, Vanuxem (C and H).
87. " scitula, Hall (E).

88. " lepida, Hall (H).

89. " mucronata, Hall (C).

90. " hemispherica, Hall (C).

, 91. « arcuata, £fo// (C).

92. " acutiradiata, Fa/^ (C).

93. Productella Eriensis, Nicholson (C).

94. Atrypa reticularis, Linnazus (C and H).
95. " spinosa, Hall (C).

96. Spirifera mucronata, Conrad (U and H).
97. " varicosa, Hall (G).

98. " duodenaria, Hall (C).

99. <( raricosta, Conrad (C).

100. « fimbriata, Conrad (C).

101. Cyrtina Hamiltonensis, Hall (H).

102. Spirigera spiriferoides, Eaton (C and H).

103. " rostrata, Hall (H).

104. " scitula, Hall(U).

105. Attyris nasuta, Conrad (C).

106. " (?) Maia, Billings (C).

107. Retzia (?) Eugenia, Billings (C).

108. Leiorhynchus multicosta, Hall (FT).

109. " Huronensis, Nicholson (H).

110. Amphigenia elongata, Vanuxem (C).

111. Lingula squamiformis, Phillips ? (C).

112. " Maid*, Hall? (C).

113. Pholidops ovatus, _ffa// (C).

114. Ccelospira concava, Hall (C).

115. Centronella glans-fagea, Hall (C).

116. " Hecate, Billings (C).

POLYZOA.

117. Botryllopora socialis, Nicholson (H).

118. Ceriopora (?) Hamiltonensis, Nicholson (H).

119. Ptilodictya Meeki, Nicholson (C and H).
120. Polypora pulchella, Nicholson (C).

121. " Halliana, Prout (C).

122. " tenella, Nicholson (C).

123. " tuberculata, Nicholson (H).

124. Retepora prisca, Goldfuss (C and H).

9
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125. " Phillipsi, Nicholson (C).

126. Cryptopora mirabilis, Nicholson (C).

127. Fenestella magnifica, Nicholson (C).

128. " marginalis, Nicholson (C).

129. " cribrosa, Hall (H).

130. " tenuiceps, Hall (C and H).
131. " filiformis, Nicholson (C).

132. Taeniopora exigua, Nicholson (H).

133. " penniformis, Nicholson (H).

134. Carinopora Hindei, Nicholson (C).

135. Clathropora intertexta, Nicholson (C).

Lamellibranchiata.

136. Conocardium trigonale, Hall (C).

Pteropoda.

137. Tentaculites sp. (H).

Gasteropoda

138. Platyceras ventricosum, Conrad (C).

139. " intermedium, Hall (C).

140. « sp. (C).

141. «
sp. (C).

142. " uniseriale, Nicholson (C).

143. dumosum, var. rarispinum, Hall (H).
144. Platyostoma ventrieosa, Conrad (C).

145. Strophostylus ? sub-globosus, Nicholson (C)
146. " " ? ovatus, Nicholson (C).

147. " ? obliquus, Nicholson (0).
148. Holopea Eriensis, Nicholson (C).

149. Helicotoma? serotina, Nicholson (C).

Annelida.

150. Spirorbis omphalodes, Goldfuss (C and H).
151. " Arkonensis, Nicholson (H).

152. Ortonia intermedia, Nicholson (H).

Crustacea

153. Proetus crassimarginatus, Hall (C).

154. Dalraanites Boothii, Green (H).

155. Phacops rana, Green (H).

156. Cythere ? punctulifera, ZTaW (H).

Appendix

157. Aulopora ? Canadensis, Nicholson (C and H).
158. Syringopora intermedia, Nicholson (H).

159. Ambocoelia umbonata, Hall (C).

160. Crania crenistriata, Hall (H).
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PLATE I.

Fig. 1. Stromatopora ostiolata, Nich. A fragment of the natural size, from the

Guelph Formation. Introduced for comparison,

la. Portion of the same, enlarged, showing the oscula on the surface.

Fig. 2. Stromatopora tuberculata, Nich. A fragment of the natural size. (p. U.)

2a. Section of a portion of the same, enlarged.

Fig. 3. Stromatopora granulata, Nich. A fragment of the natural size. (p. 16.)

3a. Section of a portion of the same, enlarged.

Fig. 4. Stromatopora mammillata, Nich. A fragment of the natm-al size, (p. 17.)
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PLATE II.

Fig. 1. .Platyceras ventricosum, Conrad. Viewed from above. Nat. size. (p. 115.)

la. Portion of the surface, enlarged.

Fig. 2. Platyceras intermedium, Hall (?). Nat. size. (p. 115.)

Fig. 3. Strophostylus (?) sub-globosus, Nich. Nat. size. (p. 118.)

3a. Portion of the surface of the same, enlarged.

Fig. 4. Platyostoma ventricosa, Conrad. Nat. size. (p. 117.)

Fig. 5. Platyceras uniseriale, Nich. Nat. size. (p. 116.)

Fig. 6. Platyceras sp. • Nat. size. (p. 116.)

Fig. 7. Platyceras sp. ¥at. size. (p. 116.)

Fig. 8. Helicotoma (?) serotina, Nich. Nat. size. (p. 120.)

8a. The same viewed from above.

Fig. 9. Helopea Eriensis, Nich. Nat. size. (p. 120.)

Fig. 10. Strophostylus (?) ovatus, Nich. Nat. size. (p. 118.)

10a. Portion of the surface of the same, enlarged.

Fig. 11. Strophostylus (?) obliquus, Nich. Dorsal aspect, nat. size, (p. 119.)

11a. Front view of the same, nat. size.



Plate. 2. PALAEONTOLOGY OF ONTARIO.

»«»*«»».> \.

-il'SB'-'^i,

JS.

tT-~~-*C
I

'J i

ti-

1 I C Hutchison, del ad nat. impt.



.





PLATE III.

Fig. 1. Zaphrentis gigantea, Lesueur. A specimen naturally split longitudinally

Nat. size. (p. 22.)

Fig. la. Another example of the same, of the natural size. Both of these figures repre-

sent immature individuals.

Fig. 2. Zaphrentis prolifica, Billings. Nat. size. (p. 23.)

•2a. Portion of the edge of the calice of the same, enlarged.

Fig. 3. PetraiaC?) Logani, Nich., viewed from behind. Nat. size. (p. 30.)

da. The same, viewed from the front.

Sb. Another example, from which the epitheca has been removed, viewed from

below.

3c. Dorsal aspect of another specimen, which has not been exposed to weathering.

3d. Outline of another example of the same, showing the sub triangular form of the

calice.

3e. A few of the septa viewed from the exterior, the epitheca being wanting.

Enlarged.

2>f. Transverse section of a fragment, enlarged.
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PLATE IV.

Fig. 1. Zaphrentis penestrata, Nich. Nat. size. (p. 22.)

Fig. 2. Blothrophyllum approximatum, Nich. Nat size. (p. 19.) The epitheca has

been decorticated.

Fig. 3. Blothrophyllum decorticatum, Billings. A fragment from which the epitheca

has been removed. Nat. size. (p. 19.)

Fig. 4. Clisiophyllum Oneidaense, Billings. A small example from which the

epitheca has been removed. Nat. size. (p. 20.)

Fig. 5. Another specimen of the same, in which the epitheca is also wanting.
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PLATE V.

Fig. 1. Heliophyllum Canadense, Billings. Nat. size. (p. 25.)

Fig. 2. Heliophyllum Cayugaense, Billings. The calice viewed from above. Nat.

size. (p. 26.)

Fig. 3. Heliophyllum colligatum, Billings. Upper surface of a fragment. Nat.

size. (p. 28.)

3a. Side-view of the same, showing the periodic expansions of the corallites. Nat.

size.

Fig. 4. Heliophyllum Colbornense, Nich. Nat. size, (p. 25.)

Fig. 5. Diphyphyllum gracile, McCoy. Nat. size. (p. 33.)

Fig. 6. Diphyphyllum stramineum, Billings. Nat size. (p. 33.)
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PLATE VI.

Fig. 1. Diphyphyllum arundinaceum, Billings. Nat. size. (p. 32.)

Fig. 2. Syringopora laxata, Billings. Nat. size. (p. 41.)

Fig. 3. Aulopora tub>eformis, Goldfuss. Nat. size. (p. 43.)

Fig. 4. Aulopora umbellifera, Billings. An unusually large example. Nat. size.

(p. 43.)

Fig. 5. Eridophyllum Simcoense, Billings. Nat. size. (p. 34.)

Fig. 6. Cystiphyllum Senecaense, Billings. A decorticated and weathered specimen,

showing the peculiar composition of the coral out of successive invaginated

conical layers. Nat. size. (p. 35.)

Fig. 7. Cystiphyllum sulcatum, Billings. Nat. size. (p. 38.)

Fig. 8. Cystiphyllum Americanum, Edw. & H. A small specimen from the Corni-

ferous Limestone. Nat. size. (p. 36.)
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PLATE VII.

Fig. 1. Alveolites Billingsi, Nich. Nat, size. (p. 55.)

Fig. 2. Favosites reticulata, De Blain. Nat. size. (p. 51.)

Fig. 3. Alveolites ramulosa, Nich. Nat size. (p. 55.)

Fig. 4. Alveolites Selwvnii, Nich. Nat size. (p. 56.)

Fig. 5. Favosites dubia, De Blain. Nat. size. (p. 51.)

Fig. 6. Favosites Chapmani, Nich. Nat. size. (p. 52.) This figure does not satis-

factorily exhibit the extreme obliquity of the corallites, and the resulting

obliquity of the calices.

Fig. 7. Favosites polymorpha, Gold. A small fragment. Nat. size. (p. 50.)

Fig. 8. Favosites Forbesi, Edw. & H. Nat. size. (p. 48.)
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PLATE VIII.

Fig. 1. Favosites turbinata, Billings. A cylindrical variety. Nat. size. (p. 49.)

Fig. 2. Favosites turbinata, Billings. A turbinate variety. Nat. size.

Fig. 3. Favosites hemispherica, Yandell & Shumard. Nat. Size. (p. 49.)

Fig. 4. Favosites Forbesi, Edw. & H. A fragment, in which many of the calices are

closed by an epitheca. Nat. size.
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