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THE “FERN LEDGES”
CARBONIFEROUS FLORA .OF ST. JOHN,
" NEW BRUNSWICK.

CHAPTER 1.
INTRODUCTION.

The fossil plants of the St. John ‘“Fern Ledges” in the Little
River group occupy a unique position in the annals of palaeon-
tology owing to the extensive, and sometimes heated discus-
sion they have aroused ever since (so long ago as 1861) Sir William
Dawson began to describe them as representatives of a Devonian
flora.

Sir William Dawson from time to time named and illus-
trated the majority of the species described from the beds (see
Dawson® 1861, 1862, 1863, 1871, 1881, ete.). At this early date
comparatively few figures of European and other American
Palaeozoic fossil plants were available for his use, and so it is
not surprising that Sir William made new species from most of
the specimens. As a consequence, judging to-day by the list
of species described from the locality, one receives the impression
that the Little River flora is an isolated and a peculiar one.
Whether this impression remains after an impartial examination
of the facts, can better be decided at the conclusion of the present
paper.

In quite recent years, Dr. Matthew—an old friend and
colleague of Sir William Dawson—has been publishing revisions
and additions to this interesting flora, and latterly he has

1The date following the author’s name is a sufficient key to enable the
reader to find the comﬁlete bibliographic reference in the list of papers quoted
at the end of the work.
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maintained that the plants are of Silurian age. Could this
claim be substantiated it would make this fossil flora of unparal-
leled interest, for not only are Silurian plants extremely rare,
but those that have come to hand have all been of a very frag-
mentary and unsatisfactory nature, so that palaeontologists have
but little reliable information about the plants of that epoch.

It is not, however, only to palacontologists that the question
of the age of these beds is a critical one. Local stratigraphy is
still undetermined, after decades of arguments and work in the
field.

Nothwithstanding this double interest in the beds, there
still is wanting a monograph on the plants themselves—a mono-
graph with modern illustrations which shall disentangle the
Little River plants from those of unquestioned Devonian age,
and illustrate the various forms in such a manner that any
palaeobotanist in whatever part cf the world he lives, may be
in a position to judge the facts for himself.

The feeling prevails among palaeobotanists in general that
in his paper on Devonian and Upper Silurian Flora, Dawson
described two quite distinet floras, though in his monograph
they are inextricably mixed. This feeling is correct, and of
Dawson’s specimens one set represents a true Devonian flora
and the other was composed of the plants from the St. John
Little River group.

So long ago as 1899, Dr.Whiteaves in his address(Whiteaves,
1899, p. 216) quoted Dr. Kidston as saying in an unpublished
report “‘a thorough revision of the work (on the St. John flora)
especially in the light of subsequent collections and possible
discovery of more perfectly preserved specimens, seems most
desirable, and also that a better series of figures be published.”

In the present paper, while I shall not omit mention of the
geologieal bearing of the subject, from time to time, I am, as a
palaeobotanist, submitting an account of the fossil flora of the
Little River or “Fern Ledges” beds of St. John. It should be
noticed further that the present work is definitely and deliber-
ately confined to an account of the “Fern Ledges” flora, and,
beyond casual mention, it will not discuss the question of the
identity of these beds with others (those of Horton and Rivers-
dale, for example), though it should here be pointed out that
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it seems evident from other workers’ reports that the Riversdale
beds probably represent the same geological age. The St. John
beds are by far the richer palaeobotanically, and from them a
fine fossil flora is available for study. It need searcely be
stated now that the fossil plants from Gaspe and other places,
which were described together with the St. John plants in Sir
William Dawson’s memoir, are not mentioned in my present
report, because they are undoubtedly Devonian, and represent
an entirely distinct deposit.

SHORT HISTORICAL NOTES ON PREVIOUS WORK
ON THE ST. JOHN BEDS.

The controversial subject of the age of these deposits has
been brought before the public on so many oceasions that I
ghall not enter too fully into the history of the work done on them.
A comparatively recent and admirable paper by White (1902)
gives a very readable summary of the state of affairs up till that
time. Since then Dr. Matthew has in several places urged the
claims of the plants to be considered Silurian, a claim so startling
to palaeontologists that the present work resulted, as a definite
attempt to sift all the evidence thoroughly and impartially.

A few plants had been observed by Dr. Gesner, Dr. Robb,
and others in the St. John beds, but they were not made use of
and the “Fern Ledges’’ flora may be said to have been discovered
shortly prior to 1861 by Mr. G. F. Matthew and Prof. Hartt (see
Hartt’s Life by Rathbun, 1878) who sent their plants to Sir
William Dawson for identification and description. All the
information given in Dawson’s earlier work came either from
Hartt, who studied the beds elaborately as can be seen from
his detailed account of the section of the Fern Ledges, published
in Bailey’s report (see Hartt, 1865) and re-printed almost
verbatim in Sir W. Dawson’s Acadian Geology, 2nd Edition, or
came from Dr. Matthew. In 1861, (p. 162) Dawson wrote, “of
the plants described in this paper, only a few have been dis-
covered by myself. The greater part are from the collection
of Mr. G. F. Matthew of St. John, New Brunswick.” Hartt
planned a monograph on the flora himself (see Hartt, 1865, p.
133) for he says, “It is my intention, after having made yet more
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careful examinations of the rocks of the Little River Group, to
describe and figure them in a Monograph of the Flora and
Fauna of the Devonian Period in the vicinity of Saint John,
which paper I hope ere long to have ready for publication.”
This paper never appeared, but it is, probably, in manuseript,
the source of several quotations from Hartt in the works of
Dawson which I found it impossible to locate. At about this
time Mr. (now Dr.) G. F. Matthew, who had been working for
some time on the beds, published a paper on the relations of
the Little River group to the rocks in the vicinity of St. John
(Matthew, 1863). Thus, sent by Hartt and Matthew, the
plants from the Fern Ledges went to Sir William Dawson at
the time he was studying the Perry, Gaspe, and New York
plants which are undoubtedly Devonian. He put all these collec-
tions together and described them as of a single period, and so
his confusion was not readily detected, for, among the plants
in his Devonian Flora are a number that truly are Devonian.
But these were not from St. John. That at first, at any rate, he
was himself a little uneasy about some of the St. John plants is
clear from several remarks he makes after his identifications of
species. Though by 1862 (Q.J.G.S., vol. 18, p. 303) he said
“The Devonian age. . . (of the St. John beds) I regard as establish-
ed by their fossils, taken in connexion with the unconformable
super-position of the Lower Carboniferous conglomerate’’;
and though his suspicions were lulled into allowing him to say
“The fossiliferous portion of the St. John series presents the
richest local flora of the Devonian period ever discovered. It
far excels, in number of genera and species, the Lower Car-
boniferous flora as it exists in British America, and is compar-
able with that of the Middle Coal-measures, from which, how-
ever, it differs very remarkably in the relative development of
different genera, as well as in the species representing those
genera;” yet a page or two on he writes “Calamites cannaeformis
Brongniart. This species, presenting the characters which it
exhibits in the coal-meagures, occurs in the ledges. . . .it has not,
I believe, been found previously in rocks older than the Lower
Carboniferous.” Againhe says, ‘‘Sphenopteris Hoeninghausi, Bron-
gniart. One of the ferns from the slates near St. John appears
to be identical with the above species, which belongs to theLower
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Carboniferous of KEurope.” ‘‘Pecopteris decurrens sp. nov.
This Fern so closely resembles Pecopteris Serlii and P. lonchitica
that I should have been disposed to refer it to one or other of
these species. .”’; see p.47 following, fornotes about thecharacters
on which he separates it. It is needless to multiply quotations
from remarks of the kind, one more will suffice, from the 1871
monograph, page 51, where Dawson says, “In the species of
Neuropteris, the Devonian flora approaches very nearly to that
of the Carboniferous, several of the species being closely allied
to common, coal formation ferns.”” But he does not notice
that all the species of Neuropteris are from the St. Johp beds,
and none from the Gaspe or Perry beds (which we now know to
be true Devonian), a circumstance that alone would serve to
put a modern palaeobotanist on his guard about the St. John
flora.

As early as 1866 Geinitz pointed out that the insects described
by Scudder as Devonian were on the same slab as a fragment
of Pecopteris plumosa; he said ““welches Vorkommen dafiir
sprechen diirfte, dass dieser Schiefer der Steinkohlenformation
selbst, nicht der Devonformation, angehosrt.”” But the contro-
versy did not take a serious aspect till thirty years later when
in the Canadian Survey, Dr. R. W. Ells and Mr. H. Fletcher on
the one hand, and Dr. Ami on the other, published several
articles in various journals (see literature at end of this paper):
and made reports in the Survey Reports for 1897, ’98, '99. The
subject was treated in Whiteaves’ (1899) Vice-presidential
address to the American Association of Science, and mention
made of a report on the plants sent by Dr. Kidston to the
Canadian Survey, as well as of the opinion of Mr. David White
of Washington. Quoting from this report, Whiteaves (1899 p.216)
gives the following abstracts of Dr. R. Kidston’s opinions
—*“the question of the age of the Riversdale series is inseparably
connected with the question of the age of the plant beds of
St. John, New Brunswick.” “The species contained in the
Riversdale series are also met with in the St. John plant beds,
where, however, a greater number of species has been discovered.”
“I do not wish to express my views as to the age of the St. John
plant beds too strongly, but from what I have been able to learn
from a study of the literature of the subject and an examination
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of specimens from these beds, it appears to me that they possess
a flora of 2 much higher horizon than that assigned to them, and
that in reality they are most probably Upper Carboniferous.”
“It must, however, be remembered that since Sir William
Dawson wrote his work on the Pre-Carboniferous flora, very
much has been done in Europe to work out the zones of the Coal
Measure flora, and careful and accurate figures have been
published which did not exist at the time he was carrying out
his investigations.”

“A thorough revision of the work, especially in the light of
subsequent collections and possible discovery of more perfectly
preserved specimens seems most desirable, and also that a
better series of figures be published.” Kidston’s report is again
quoted in the Summary Report of the Survey (see G. M. Dawson,
1900), and the opinion of Mr. David White is also given. ‘““That
the plant bearing beds near St. John, N.B., are not Middle
Devonian as had previously been supposed, but Carboniferous,
and that they are the exact equivalent of the Riversdale series
of Nova Scotia.” (p. 202A).

In 1899 in his account of the Coal Flora of Missouri, David
White says (p. 129) “My studies, during several years, of the
floras of the Devonian and Carboniferous, particularly the fossil
plants of the Pottsville series, reveal so close a relationship and
80 great a proportion of identical spccies at once in the latter
series and in the “fern ledges” about St. John, New Brunswick,
the only locality of supposed Devonian age at which Megalop-
terts has been found, as to leave no room for doubt as to the
Carboniferous age of the St. John plants. On the other hand,
representatives of other characteristically Carboniferous genera
so common in the beds at St. John, such as Neuropteris, Alethop-
teris, Odontopteris, and Pecopteris, which make the flora of that
locality so unique and unparalleled among the floras of other
Devonian localities, have never been discovered at any other
Devonian locality.”” This view was further expressed in 1900,
in his account of the Pottsville flora in which he finds so much
in common with the St. John ‘“Fern Ledges’’ plants.

An emphatic article by Mr. Fletcher (1900, p. 235) followed
this, and again presented the views of the stratigraphers as
exemplified by himself and Dr. Ells. Regarding his conclusions
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one should notice, as does Mr. White (1902, p. 233), that the
region under discussion is highly folded, metamorphic, and
extensively covered by drift and forest. Reference should be
made to the paper in Science by Mr. White (1902, p. 232) where
an admirable short summary of the whole controversy will be
found. Dr. Ami’s evidence, which strongly supported the
palaeobotanist’s conclusions, is quoted in another section of
the present paper (see p.126). The work of Smith and White
(1905) on the Perry basin further assisted in clearing up some
of the confusion in which the Devonian and supposed Devonian
beds had got, but in 1906 Dr. G. F. Matthew started to revise
the flora of the Fern Ledges, and took up once more the position
that the flora was Devonian. A series of papers by him followed,
to which referencee is frequently made in the course of the
present work. Then, in 1910, he published a paper on the
geological age of the Little River group. In hand-writing he
corrected his papers before sending them to me, changing
“Devonian’’ to “Silurian,” and in his paper in the Bulletin of the
New Brunswick Natural History Society (Matthew, 1910), he
lists all the Little River or Fern Ledges flora as Silurian.

In 1908 in his “Revue des Travaux de Paléontologie Végé-
tale’”” M. Zeiller (1908, p. 345) reviewing Matthew’s 1906 papers
said, “Les autres formes.... (sont) singuliérement voisins de
certains de leurs congénéres houillers” (p. 346). “On ne peut
que souhaiter de voir des recherches sérieuses se poursuivre
tant sur la flore que sur la faune de ces couches d’4ge ainsi con-
troversé, leur attribution au Dévonien moyen cadrant mal, il
faut le reconnaitre, avec le faciés général de la flore.”

Mr. White in a letter to Science (White, 1911) protested
again against Dr. Matthew’s conclusions, and reviewed the data
in his paper placing the Fern Ledges flora in the Silurian.

The most recent published expression of opinion is that
of Jongmans (1911) in his important revision of the Calamites,
where he says in a footnote to p. 374, “Matthew rechnet diese
Flora zum Devon. Sie ist jedoch rein Karbonisch....”.

As I am concluding my present work, I learn by letter from
Prof. Potonié of the Berg Akademie, Berlin, that he saw the
MecGill University collection some years ago, and that ‘“schon
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nach dem Aussehen des Gesteins offenbar unter seinen ange-
blichen Silurpfianzen 2 verschiedene Floren steeken, von denen
die eine gewiss carbonisches Alter hat.”

THE PLANT-CONTAINING BEDS—THEIR CHARAC-
TER, DISTRIBUTION, ETC.

The classic locality for the Little River “Fern Ledges;
fossil plants of St. John, is the point on the shore between high
and low water at Lancaster, a mile west of the suburb of Carleton
by St. Jobhn, New Brunswick. The same strata are repeated
along the shore to Duck cove, where I found the most prolific
beds now to lie, for the original sections at the ‘“Fern Ledges”
are both nearly worked out, and have been covered to a con-
siderable extent by the drifting sand and gravel of the shore.
The same series also outcrops to the east of St. John harbour
where some plants are to be found if they are carefylly sought
for, but the extent of alteration in the shales is much greater
here, and’ the fossils are seldom sufficiently well preserved to
repay collection, except merely for identification in the field.
Further west, the beds are reported inland, outcropping again
at Musquash harbour, thence running across the peninsula to
Lepreau harbour where they outerop on the southeastern head-
land of the harbour. Along the shore here, fossil plants are to
be found, but these specimens also have but little value beyond
indicating the identity of the beds in which they occur. One
may take it that practically all the plants of importance to the
palaeobotanist originated from the ‘“Fern Ledges” section of
Carleton, or from one of the numerous beds a litile further
(1 to 114 miles) round the coast toward, and just beyond, Duck
cove.

Sir William Dawson in his ‘Acadian Geology,” page 516,
quotes the detailed account of the Fern Ledges section from
Prof. Hartt’s work (see Hartt, 1865) and quite recently Dr.
Matthew has added to this some observations of his own and
of Mr. W. J. Wilson, of the Geological Survey of Canada (see
Matthew, 1906, p. 101 et. seq.). Dr. Matthew also, in his
paper discussing the geological age of the Little River group
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{Matthew, 1910C, p. 68) states that the only two basins that
can without question be referred to the Little River beds, are:—
““the first which has for its centre the outer harbour of St. John,
the second extends from Musquash Harbour to Lepreau Har-
bour.” The beds at Lepreau are in general appearance like
those of St. John, and yield identical plants. (See Wilson, 1910,
p. 276). This was confirmed also by my personal observation,
so that in speaking of the whole basin I shall, for convenience
sake, term them the “Fern Ledges’” series.

The Fern Ledges series consists of alternations of sandstones
and shales. In the compact, heavy grey sandstones, only few
fossils, and these principally fragments of woody stumps, are to
be found. In the numerous beds of fine grey or blackish shale,
which is laminated, and in many places is considerably altered,
a rich flora of debris occurs.  Undue stress has been laid on
the slaty aspect of this shale by the stratigraphers (see
Matthew, 1910C). The Fern Ledges flora occurs in
these more or less altered shales, in various beds ranging
from a couple of inches to a couple of feet in thickness.
Mr. Hartt’s description, when combined with Matthew’s recent
additions to the details of this section, gives an exhaustive
record of a series of these beds, and the plants they respectively
contain. I am greatly indebted to Dr. G. F. Matthew for
coming with me on two excursions near St. John and pointing
out the features of interest and recalling delightful reminiscences,
and also for giving me local information about further excur-
sions in the neighbourhood.

In the course of my field work, however, I found that, as a
collecting ground, the original section was practically worked
out. Mr. MeclIntosh, the curator of the Natural History
Museum, St. John, very kindly showed me a bed a little further
on at Duck cove which he had found rich in plant fossils.
This formed the centre of my work, and extending my field of
operations from it to the beds, at, and just beyond Duck cove, I
spent much time collecting, and found a series of plant-con-
taining bands far more numerous than those reported by Prof.
Hartt or Dr. Matthew. The beds here dip at an angle of
about 30° to 50°, and are thus convenient for working on, while
they are well raised above the tide, and thus are superior to the
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original Fern Ledges from the collector’s point of view. There
are several minor faults in these beds, which tend to repeat the
series, but even allowing for this there cannot be less than 20
bands of plant-containing shales, of various thicknesses, most
of them containing a great variety of plants.

At the commencement of my work, guided by the published
accounts of the Fern Ledge section, I had anticipated, or, at
least, hoped for, evidence that these various bands represented
zones in a geological sense. It soon became evident, however,
that this is not the case. It is, of course, not impossible that
extensive and careful work over the whole outcrop may reveal
definite assemblages in a definite sequence, but that is elaborate
and time consuming work which must be left for some future
enthusiast. At present, I may state that the fossils I collected
at Fern Ledges itself and along the coast, were so distributed
as to give no encouragement to the idea that the various bands
represented true zones. Nor indeed do the details of this
section given by Hartt when their contents is looked into (see p.
116-118).

The general appearance of the fine shale bands alterna-
ting with the sandstones, is that of a deltaic deposit, probably
at the mouth of a great river or at its entry into a lake, or it might
be, the bend of a lagoon (the remarkable lack of marine fossils
in the neighbourhood renders some such view very probable).
The deposit appears to have collected rapidly (geologically
speaking) probably in a sheltered lagoon or wide river,
and was not mixed with the coarse and current-bedded
material of an exposed shore. The differences in the
species of the plants brought down from time to time in the
current of the river can be readily accounted for by slight changes
in the course of the water, or by flood effects in different parts
of its course. (See p.118 following). We have in the Fern
Ledge flora the remains of the inland flora of the period, and one
which had travelled down stream as debris for some distance
before being entombed. It is, therefore, natural that some-
times one, and sometimes another species should preponderate
in the various beds now appearing in consecutive order; but
the sequence of these plant remains depended on local, for-
tuitous accidents, and do not appear to be an indication of
appreciable differences of geological time.
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NATURE OF PRESERVATION OF SPECIMENS.

The plants in these series of beds are found in two forms:—

1. Scattered, isolated and infrequent trunks or branches,
some of Calamites, but mostly of branches, of gymnospermic
wood of an ancient type generally known as Dadozylon. These
occur principally in the sandstones alternating with the shale
bands, and have been sufficiently collected and described (see
Dawson’s and Matthew’s papers). I saw several such pieces and
collected some, but they offer no new point of interest.

2. The impressions of ferns, Cordaites, Calamites, and
other plants, forming the debris of a rich, mixed flora, preserved
in the series of shale bands. These form the “Fern Ledges”
flora proper and are the subject of the present paper.

For the palaeobotanist it is an unfortunate fact that
these impressions are all very much altered. They often
occur on slickensided surfaces, and locally the shales have
quite a slaty cleavage. In other deposits it often happens
that a so-called plant “impression’ consists of the actual remains
of the plant, pressed and flattened out and so far decomposed
that its tissue consists of a black opaque and carbonised mass,
but is still enclosed in its own cuticle so that the plant ‘““film” can
be separated from the rock enclosing it and studied. Wonderful
results have been obtained with such cuticles of Carboniferous
and Mesozoic age, for after suitable treatment they reveal
some of their cell details under the microscope. In the present
case, however, no such remains are left, for the plant impres-
sions have been completely graphitised and most of them consist
merely of a bright film or streak on the rock. This has made
them difficult, not merely to study, but also to photograph, for
they have no substance, and but little colour contrast with the
matrix. Their bright graphitised surfaces, however, catch
the light effectively when they are held at a certain angle to it,
and it was in this position that all the photographs were made.
I wish here particularly to emphasize the fact that the photo-
graphs reproduced in the plates are not in any way touched up
or improved. The technical skill in what almost amounts to
faking, has reached such a piteh in some instances that the
word photograph no longer conveys any guarantee that the
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object is impartially represented. I wish, therefore, to make a
definite stand against the practice, and prefer to publish photo-
graphs which are entirely untouched. I may here take the
opportunity of thanking Mr. Ardley of the McGill University
Museum for his kindness in taking the two photos of Alethop-
terts on pl. XIT and XITI, and of acknowledging the care and skill
which Mr. H. G. Herring, of the British Museum, devoted to the
difficult task of photographing all the other specimens illustrated.

MATERIAL USED FOR THE PRESENT WORK.

The majority of Sir William Dawson’s types are now in the
McGill University collection. On two occasions in Montreal,
I examined the collections there, and have had the immense
advantage of having nearly all the St. John specimens lent to
me in London, where I could work with all the various specimens
from different collections beside me together. To the Dean of
the Science Faculty and the Governors of McGill University,
I am greatly indebted for this inestimable assistance in my
work. I am thus not only able to give photographs of most
of the actual types, but it has been possible to study at length
Sir William Dawson’s material, and to place his specimens side
by side with the European ones with which I have compared
them. This was of special service in Paris—where I took over
the more debatable types for consultation with M. Zeiller, the
distinguished palaeobotanist of the Ecole des Mines, to whom
1 am deeply indebted for help and for his remarkable kindness
while I was in Paris studying the specimens in his collections.

In the St. John Natural History Museum there is also a
valuable collection of St. John plants, including several of the
specimens worked on by Sir William Dawson. Mr. MecIntosh,
the curator of the Museum of the Natural History Society,
gave me every facility for seeing the specimens in his keeping
while I was in St. John, and also lent me a number of the more
interesting and important to bring to London for my compara-
tive study. Several of these specimens are figured in the
present paper, and for their use I am also greatly indebted.

In St. John also, Dr. Matthew kindly showed me as much
of his collection as was available. He was kindness itself, and
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placed all he could at my disposal, as well as going with me on
two execursions in the neighbourhood. In the Geological Depart-
ment of the British Museum, where I worked out the results,
there are several small collections of St. John plants which had
been sent by Sir William Dawson from time to time. Among
these are some of his missing types, which are photographed in
the present paper. There is also a larger collection of St. John
plants made by Mr. Wilson. Of all these I was allowed to
make full use, and I am greatly indebted to Dr. Smith Wood-
ward, the keeper of the Geological Department, not only for
this, but for permission to use the work room for the housing
and study of all the borrowed collections, as well as for many
personal kindnesses and help in obtaining books for the Museum
Library which were wanted for my work.

While I had been in Ottawa the preceding winter, I had
seen the Geological Survey collection made by Mr. Wilson.
From this the Director kindly allowed me to have in London
the specimens I required for study. ‘

In addition to these collections now in the various museums
named, I collected personally in the field in the summer of 1911,
and gained a general knowledge of the distribution of the fossils
in the beds, as well as a number of specimens which also came
to London. Therefore, I have been privileged to have oppor-
tunities and material for comparative study of these plants
which have not been available for any of the other writers on
the subject, and it is owing to these exceptional facilities afforded
me that I feel some confidence in the general results of the
present work.



CHAPTER I1.
BOTANICAL DESCRIPTION OF THE SPECIES.

In the following account many literary and nomenclatorial
references are given, all indeed which it is thought could be
necessary to any one working on the subject. But as so many
voluminous and exhaustive monographs have been published
on the Carboniferous flora from all parts of the world, I thought
it needless to expand the present work by making reference to
every single entry in the enormous literature on the Carbon-
iferous relating to those species of the St. John beds which are
already well known from other parts of the world. In such
cases I give a reference to standard works where completesynony-
mies are to be found. Neither have I added the references to
places where the mere names of Dawson’s species have been
quoted, as, for instance, frequently by Schimper in his text
book, and Kidston in the British Museum Catalogue of Palaeo-
zoic plants, where Dawson’s names are often unecritically
accepted.

My object is to shorten the present work as much as possible,
without omitting anything really useful.

EQUISETALES.

Genus CALAMITES, Suckow.

1784. Calamites, Suckow, Hist. comment. Acad. elect. Theodoro-Palatinae,
vol. 5, p. 3551, ‘

Large, tree-like forms of Equisetum like appearance. The
casts and impressions of the stems with their alternating ribs
are among the oldest recognized and best known fossils. For
an account of the genus, see Jongmans, 1911, p. 42 et seq., and
Kidston, 1911, p. 93, et seq.

The internal anatomy of stems, roots, leaves, and cones is
now known, see Scott’s ‘“‘Studies” for reference to the important
works on the structure of the group.

19111 Thlg:}look is not in the British Museum, and so I quote frem Dr. Kidston,
, - 93.

14
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CavaMiTEs Suckowi, Brongniart.
Plate II, figure 2.

1828. Calamites Suckowi, Brongniart, Hist. végét. foss., p. 124, plate X1V,
fig. 6; plate XV, figs. 1-6; pfate XVIt

1862, Caltmlzit(la.; canngf{)mnis, Brongniart, Dawson, Quart. Journ. Geol. Soc.,
vol. 18, p. 310.

1868. Calad'r:zm cangg?'omis, Brongniart, Dawson, Acadian Geology, 2nd
edition, p. .

1871. Calamites cannaeformis, Schlotheim, Dawson, Foss. Pl. Devon. Up.
Silur. Canada, Geol. Surv. Rep., p. 26, plate IV, figs. 47, 48.

1906. Calamites Suckowi, Brongniart, Matthew, Trans. Roy. Soc. Canada,
vol. 12, p. 106, plate I, fig. 4.

1906. Calamites cannaeformis, Schlotheim, Matthew, Trans. Roy. Soc.,
Canada, vol. 12, p. 105. .

1910. Calamites Suckowi and C. cannaeformis, Matthew, Bull. Nat. Hist.
Soc. New Brunswick, vol. 6, g 247.

1911. Calamites Suckowi, Brongniart, Jongmans, Anleit. Bestimm. Karbon-
pflanzen West-Europas, p. 164-178, figs. 137-144.

1 Bron%)iart’s classic work, the ‘“‘Histoire des Végétaux fossiles,” is found
in all our libraries with a single title page dated 1828, and it is widely quoted
by palaeobotanists as 1828, for there is no indication in the book itself that
it appeared over a number of years in separate parts. Nothing but the
original paper parts can absolutely establish the contents and limits of the
various sections, and these I have not been able to see, or even to hear of at
our leading great libraries. But M. Zeiller (1903, p. 306) gives most detailed
and careful bib]io% phic data about this work, to which reference should
be made. From M. Zeiller I quote the pages of the separate parts of the
‘“Histoire.” Mr. C. Davies Sherborn kindly assisted me in the matter and
his intexgretation of the a%pea.rance of the parts in the cage of the three dates
about which M. Zeiller is doubtful, may be useful.

Volume I—

Rec. by Geol. Soc. Lon. 16 Jan., 1832.
Rec. by Geol. Soe. Lon, 27 Feb., 1833.
Rec. by Geol. Soc. Lon. 14 Jan., 1834.

12......... 417-488...... 1836

13......... Some plates, only, of vol. I, 1837.
Volume YI—

13,0, 1-24,..... 1837
14........... 25-56...... 838
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So much has been written by many authors (see Seward,
1898, p. 374 for reference to the work of Kidston, Zeiller, and
others) on these difficult and poorly preserved species of Calamites
that it will serve no useful purpose for me to elaborate the
matter; more particularly as in the recent work by Dr. Jongmans
(1911) we have an admirable and exhaustive treatment of the
whole group of the Calamites. Of the species cannaeformis as a
whole Jongmans (1911 p. 176) writes ‘“‘Diese ‘Art’ ist....von
Schlotheim sehr schlecht karakterisiert’”....‘“es nicht zu ent-
scheiden ist, was Schlotheim darunter verstanden hat, und dass
die Exemplare, welche Brongniart dazu rechnet, fast alle schlecht
erhalten sind oder zu anderen, besser definierten Formen
gebracht werden konnen.” After further illustrating the
unsatisfactory nature of the species he continues—“Ich glaube,
dass es deshalb am besten ist, auch C. cannaeformis aus der
Liste der ‘Arten’ zu streichen oder wenigstens keine Exemplare
mehr als solchen zu bestimmen.”

The specimen deseribed in 1871 by Sir William Dawson as
C. cannaeformis is No. 3336 in the McGill University collection
(see fig. 2, pl. IT of the present paper). It is the best specimen
of this type that I have seen in the St. John beds, and shows the
characters of C. Suckow? (see Jongmans,1911, p. 165) well enough
to make the identification reliable. Dawson recognised that
this plant was the same as the Carboniferous forms, for he wrote
“I have examined a number of additional specimens representing
this species, from the Devonian of New Brunswick, but cannot
find any characters separating it from the specimens found in
the Carboniferous.” Recently Dr. Matthew has gone into the
subject of these specimens with great care, and he records series
of detailed measurements (Matthew, 1906, pp. 106,108) and
comparisons with Carboniferous forms from Joggins, Nova
Scotia. He finds that in nodes of the same length the ribs in
the latter are somewhat narrower, but he concludes that ‘“the
plan of structure of these stems, so widely different in age, is
similar.”

In some bands of shale at Duck cove, there are innumerable
specimens of Calamites of this and other “species.” They
generally occur together and are less commonly mingled with
the fern debris.



17

CALAMITES Sp.
Plate 1, figure 1; Plate III, figure 3.

1861. Calamiles transitionis, Geoppert, Dawson, Canad. Nat., vol. 6, p. 168,
fig. 5 (same cut as 1862).

1862. Calamiles transitionis, Geoppert, Dawson, Quart. Journ. Geol. Soc.,
vol. 18, p. 309.

1868. Calamites transitionis, Geoppert, Dawson, Acadian Geol., Ed. 2,
p. 536, fig. 186. (This is the same cut as in Geol. Hist. pi. fig. 27,
called C. radiatus.)

1871, Calamites (Bornia) transitionis, Geopp., Dawson, Foss. Pl. Devon..
Upp. Silur, Canada Geol. Surv. Rep., 1;)) 25, pl. 1V, figs. 41-46.

1888. Calamites radiatus, Dawson, Geol. Hist. Pl,, p. 77, fig. 27 (from 1905
Ed., same cut as 1868).

1906. Asterocalamites scrobiculotdes, Matthew, Trans. Roy. Soc., ser. 2,
vol. 12, p. 112, pl. 1, fig. 1.

1906. Calamites genicuiosus, Ma.tthew, Trans. Roy. Soc., ser. 2, vol. 12,

p. 109, pl. II, fig. 5.
1910. Asterocalamites scrobiculoides, Matthew, Bull. Nat. Hist. Soc., New

Brunswick, vol. 6, p. 247.

In plate III fig. 3 of the present paper, is illustrated a speci-
men similar to that figured by Dawson, 1871, pl. IV fig. 41,
which is now in the McGill University collection, No. 3335.
Another specimen in the same collection, No. 3339, is on a much
larger scale.  This is shown in fig. 1 pl. I of the present paper.
It does not appear to have been illustrated before, and bears a
label “Calamites radiatus, donor Sir W. Dawson.”” They both
show clearly in some parts the way the ribs appear to run straight
through the node. C. radiatus was evidently the name adopted
by Sir W. Dawson after his chief publications on these fossil
plants had appeared, and that name is applied in his “Geological
History of Plants’’ to the same block (p. 77) as was called C.
transitionts in ‘“‘Acadian Geology,” p. 537, fig. 186, and in which
the ribs are shown as running straight from node to node, and
not alternating as is the case in Calamites. Were it possible
fully to establish that the ribs ran in this way in these plants, it
would indicate that the plant is Asterocalamites scrobiculatus,
Schlotheim (see Schlotheim 1820, p. 402, pl. XX fig. 4). The
specimens, however, fail to show this important character con-
clusively, though, as figures 1 and 3 show, there is at first sight.
much to suggest the view that we are dealing with A. scrobicul-
atus. If the ribs be followed carefully through the nodes it will
be seen that some alternate and some appear to run straight..
Dr. Jongmans, who saw the specimens, was emphatic against their
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inclusion in A. scrobiculatus and in favor of distortion and crush-
ing as the explanation of the apparent position of the ribs; and,
as he has recently completed an exhaustive comparative study
of the group (See Jongmans, 1911, p. 34) his authority carries
great weight., Dr. Matthew (1906, p. 112) recognises the like-
ness to Asterocalamites, but separates the St. John plants under
the slightly changed name scrobiculoides. The evidence from
the St. John specimens is still too scanty and imperfect to form
the basis for a specific determination.!

Cones oF CALAMITES.

CALAMOSTACHYS Sp.
Plate I1I, figure 4.

As there is a remarkable scarcity of cones in this flora, I
thought it worth illustrating the small Calamite cones in the
St. John Natural History Museum collections kindly lent me
for the purpose. The specimen is slightly smaller than the cone
of which Dr. Matthew (1906, p. 128, pl. V, fig. 4) gives an outline
sketch and identifies as a new species, calling it Palacostachya
actcularis.

I cannot bring myself to identify specifically such incomplete
fragments.

Roors or CALAMITES.
PINNULARIA DISPALANS, Dawson.

1862. Pinnularia dispalans, Dawson Quart. Journ. Geol. Soc., vol. 18,
p. 312, pl. X111, fig. 2
1868. Pinnulara d'l,spalans, Dawson, Acadian Geol,, ed. 2, p. 541, fig. 194L.
1871. Pinnularie dispalans, Dawson, Foss. Pl., Devon Upp. Silur. a.na,da
) Geol. Surv. Rep., p. 33, pl. VII figs. 74-76.
1888. Pinnularia dispalans, Dawson Geol. Hist. PL, p. 82, fig. 31L (from
1905 edition).

1910. Pinnularia dzspalans Dawson, Matthew, Bull. Nat. Hist. Soc., New
Brunswick, vol. 6, p. 247.

PINNULARIA ELONGATA, Dawson.

1871, Pinnularie elongats, Dawson, Foss. Pl. Devon. Upp. Silur. Canada,
Geol. Surv. Rep., p. 33, pL. VII fig. 77.

1910. Pinnularia elongata, Dawson, Matt ew, Bull. Nat. Hist. Soc., New
Brunswick, vol. 6, p. 247.

! While this was in the hands of the printer I received a letter from M.
Renier in which he states that he thinks C. ramosus and C. undulafus occur in
these deposits.
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These branching rootlets are sufficiently described and
illustrated by Dawson. They occur as flattened impressions,
and do not penetrate the rocks in such a way as to indicate that
the plants grew in situ.

Genus ASTEROPHYLLITES, Brongniart.
1822. Asterophyllites—Brongniart, Classif. végét. foss., p. 210 (pars).

Calamitean foliage. Generally showing whorls of branches,
each with whorls of leaves. The leaves lineal and single nerved.
The leaves in one whorl uniform in length, but the whorls vary
aceording to their position on the plant. See Jongmans, 1911,
p. 202 et seq. for a recent account of the genus.

ASTEROPHYLLITES ACICULARIS, Dawson.
(Pars =A. equisetiformis, Schl.)
Plate IV, figure 6.
1868. Astﬁmj&hzg[lues actcularis, Dawson, Acadian Geol., ed. 2, p. 537, fig. 194,

1862. Asterophyllites acicularis, Dawson, Quart. Journ. Geol. Soc., vol. 18,
p. 310, pl. XIII, fig. 16.

1871. Asterophylhtes ac'wulans Dawson, Foss. Pl. Devon. Upp. Silur.,
Canada, Geol. Surv. Rep ., p. 28, pl. V, figs. 54-57.

1888. As%%%h%ﬁt;s acicularis, Dawson, Geol. Hist. PL, p. 82, fig. 31 H (in

1900. Asterophyllites acicularis, Dawson, Kidston in Ami. Ottawa Nat
vol. 14, p. 100 (=Calamocladus equwetwfomw, Schlotheim s Cp

1906. Annularia acicularis, (Dawson) Matthew, Trans. Roy. Soc. ana.da
ser. 2, vol. 12, p. 127, pl. V, figs. 1, 2, 3.

1910. Annulaéw acwulal A n%.‘i( awson) Matthew, Trans. Roy. Soc. Canada,
ser. 8, vol. 3, p

1910. Annularia acicularis, (Dawson) Matthew, Bull. Nat. Hist. Soc. New
Brunswick, vol. 6, p. 247.

Cf. 1911, Asterophylhtes equisetiformis, Schl. Jongmans Anleit. Bestimm.

Karbon. West Europas, pp. 204-208.

All the specimens which I have seen are exceedingly frag-
mentary and really indeterminable. Some of those figured
earlier {e.g. Dawson 1862, pl. XIII, fig. 16) might very well be
a delicate form of A. radiata. In figure 6, pl. IV of the present
paper, is shown the original of Dawson’s fig. 54, pl. V, in his 1871
monograph, which is now in the McGill University collections,
No. 3333. It can hardly be doubted that this specimen corres-
ponds with A. equisetiformis so far as it goes.

Mr. David White (1900, p. 898) records tlis species from
the Pottsville of the United States, but does not illustrate his
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specimens. IHe mentions, however, that it is closely related to A
radiata,so that his specimens are probablylike those of the species
figured by Dawson, 1862. It is evident that Dawson’s “species”
contains at least two types of foliage, so that, were the specimens
better preserved it would be necessary to revise his terminology,
but from such material as is available it is impossible to make
conclusive determinations.

ASTEROPHYLLITES PARVULUS, Dawson.
(=A. grandis Sternb. sp?)

1861. Asterophyllites parvula, Dawson, Canad. Nat., vol. 6, p. 168, fig. 6.

1862. Astero:ﬁhyllites parvule, Dawson, Quart. Journ. Geol. Soc., vol. 18,
p. 311.

1868. Aslerophyllites parvula, Dawson, Acadian Geol., p. 539, fig. 188A.

1871. Asterophyllites parvula, Dawson, Foss. Pl. Devon. Upp. Silur. Canada,
Geol. Surv. Rep. p. 27. . .

1900. Asteroggl;}/llites parvulus, Dawson, David White, Pottsville Formn.,

p. .
1906. Asterophyllites parvulus, Dawson, Matthew, Trans. Roy. Soc. Canada,
vol. 12, p. 122, pl. VI, figs. 1, 2, and var, p. 123, pl. vi, fig. 3.
1910. Asterophyhites parvulus, Dawson, Matthew, Bull. Nat. Hist. Soc.
New Brunswick, vol. 6, p. 247.

The specimens appear very small and unsatisfactory, and it
is doubtful whether the name should be retained. The fig. 3
of Matthew’s pl. vi bears considerable resemblance to A. grandis
(see Jongmans, 1911, p. 224) with which M. Zeiller considers
it should be included. I have not seen any specimens, and,
therefore, retain the name temporarily, but without the intention
further to establish it. Mr. David White (1900, p. 897), identi-
fies some very small specimens of Asterophyllites from Pottsville
with Dawson’s St. John species, and notes the likeness to A.
grandis.

ASTEROPHYLLITES SD.

[=Annularia radiata ?)
Plate IV, figure 5.

1868. Asterophyllites laza (?), Dawson, Acadian Geol., p. 539.

1871. Asterophyllites lenta, Dawson, Foss. Pl. Devon. Upp. Silur. Canada
Geol. Surv. Rep., p. 29, pl. V, fig. 60.

1906. Asterophyllites lentus, Dawson, Matthew, Trans. Roy. Soc. Canada,
vol. 12, p. 122, pl. V, figs. 5, 6, 7. .

1910. Asterophyllites lentus, bawson, Matthew, Bull. Nat, Hist. Soe.
New Brunswick, vol. 6, p. 247.
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The only specimens which I have seen are very consider-
ably altered, and poorly preserved, and it appears to me that it
is the slight distortion of the specimens which make them appear
“quite distinct in form and habit.”

The specimen figured in pl. IV, fig. 5 of the present paper
is the type of the ‘species’ lentus and is the original of Dawson’s
fig. 60. pl. V in his 1871 monograph. . It is now No. 3340 in
the McGill University collection, and illustrates the doubtful
nature of the species. It appears possible that the specimens
belong to A. radiata and reference should be made to Jongmans
(1911, p. 252) for the synonymy and description of that species.

Genus ANNULARIA, Sternberg.
1821. Annularia, Sternberg. Versuch. Fl. Vorwelt., fasc. 2, p. 32.

This genus of Calamitean folinge was defined in 1828 by
Brongniart (Prodrome p. 155) as follows:—*“Tige gréle, articulée,
3 rameaux opposés naissant au-dessus des feuilles. Feuilles
verticillées planes, le plus souvent obtuses, traversées par une
seule nervure, soudées entre elles a leur base, de longeur inégale.”

For a recent account of the genus see Jongmans, 1911, p. 235
et seq.

ANNULARIA SPHENOPHYLLOIDES, Zenker sp.

Plate V, figure 7.

1833. ("ahum sghenophyllmdes Zenker, Neues Jahrb. Stuggart, p. 398,

1837. Annulana sphenophyllmdes Zenker, Gutbier, Isis, 1837, p. 436.

1911. Annularic sphenophylloides, Zenker, Jongmans Anleit. Beschreib.
Karbon-pé’a.nz West Europas, pp. 260263, figs. 211, 212 (for
complete synonymy).

The specimen illustrated by fig. 7, pl. V of the present
paper is in the British Museum Geological Department, V. 4174,
and was obtained in Mr. Wilson’s collection in 1900. The speci-
men was too dull to photograph as it was, so that I had slightly
tovarnish it before the photograph was taken. The species hasnot
been described from the St. John beds previously, and in general
appearance it closely resembles the European form. It also
coincides with it in the size of the leaflets (5-8 mm. in length and
2 in width), in the number of free leaflets in a whorl (about a
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dozen), and in the whorl of leaves from which the branches
spring. The Canadian specimen is not sufficiently well pre-
served to show clearly the simple median nerve which is char-
acteristic of the species, but it is suggested in one or two of the
leaflets. The matrix is not like the fine black slaty shales which
provide most of the plants, but is more sandy, approaching the
sandstones between the shale beds. There is with the speci-
men no record stating in which bed of the ‘“Fern Ledges” it
was found. Dawson records the species from the Carboniferous
of Nova Scotia, and Mr. David White (1899 and 1900) lists it
both from the Missouri Coal Measures, and from the Pottsville
of the States.

ANNULARIA STELLATA (Schlothetm) Wood.

1820. Casuarinites stellatus, Schlotheim, Petrefactenkunde, p. 397.
1860. Annularia stellats, Wood, Proc. Acad. Nat. Sci. Philadelphia, p. 236.

1906. Annularia longifolia, Brongn. mut. Leavitti Matthew, Bull. Nat. Hist.
Soc. New Brunswick, vol. 5, p. 396, pl. IX.,

1906. Annularia longifolia, Brongnt. mut. Leavitti Matthew, Trans. Roy.
Soc. Canada, vol. 12, p. 124, pl. VII, fig. 1.

1911. Annularia stellata, Schlotheim, Jongmans, Anleit. Bestinm. Karbon-
pflanzen West-Europas, pp. 238-250, figs. 193-203 (for complete
synonymy).

The plant has been described recently, and well figured by
Dr. Matthew under the name A. longifolia Brongniart, and to
his descriptions I have only to add that the greater size of his
leaves than those of the specimens commonly figured of this
species, is probably merely dependent on the age and condition
of the plant. His plant may be a local variety, but the use of
the word “mutation” in such a connexion cannot be supported
on any grounds.

Jongmans (1911, p. 238) places Brongniart’s species, Annul-
aria longifolia (including Lesquereux’s American representatives
of the form) as described also by Schimper, Geinitz, Renault,
Zittel and many other writers, in Annularia siellata Schlotheim.
Reference should also be made to the extensive synonymy, and
description by Mr. David White (1899, p. 159) of the species
from the Coal Measures of Missouri where it is abundant.
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ANNULARIA LATIFOLIA (Dawson) Kidston.
[=A. stellata?]

Plate VI, figures 10, 11, 12; Plate VII, 13,

1862. Asterophyllites latifolia, Dawson, Quart. Journ. Geol. Sec., vol. 18,
p. 311, pl. XI11., fig. 1
1868. Asironhylhtes latifolia, Dawson, Acadian Geol. Ed. 2, p. 538, fig. 187,

1871. Asterophyllites lanfoha, Dawson, Foss, P1. Devon Upp. Silur. Canada,
Geol. Surv. Rep., p. 1. V, figs. 50-53.

1886. Annularia latifolia (Dawson), thston, Cat. Palaeoz. PL. p. 226.

1888. Asterophyllites latifolia, Dawson, Geol. Hist. PL, p. 78, fig. 28A B.&D.
(From 1905 edition).

1900. Annularia_latifolia (Dawson), David White, Pottsville Form. p. 898.

1906. Annularialatifolia var. mmor, Matthew, Trans. Roy. Soc. Can, vol.
12, p. 126, pl. VII, figs. 4, 5.

1906. Annularia latifolia (Dawson), Matthew, Trans. Roy. Soc. Canada, vol.
12, p. 125, pl. VII, figs. 2 and 3.

1910. Anmdagza latzjolw-mmor, Matthew, Trans. Roy. Soc. Canada, vol. 3,
ger. 3, p. 9

1910. Annularia latzjolm and A latifolia mut. minor (Dawson), Matthew,
Bull. Nat. Hist. Soc. N. Brunswick, vol. 6, p

(cf. 1911 Annularia stellata, Schlothelm Jongma.ns Anlelt p. 238, etc.)

The names of the various species of foliage belonging to
Annularia are still in considerable confusion, and it is difficult
to make determinations of exact species. Consequently, I keep
Dawson’s name for the small, compact species of Annularia
which is common in the St. John deposits. The characteristic
appearance of this is illustrated in pl. VI, figures 10-12, pl. VII,
fig. 13, in the present paper. Figure 10, pl. VI, is the original of
fig. 51 in Dawson’s (1871) pl. V, and is now No. 3347 in the
McGill University collection. Another, in the same collection
(No. 3348) is much like that illustrated in 1862, and in the cut on
p- 538 in “Acadian Geology,” but it is not certain that it is the
original of these illustrations (Cf. pl. VI, fig. 11 in the present
paper). Another specimen, No. 3332, is illustrated in fig. 12,
pl. VI, and this also shows a portion of a cone which may be
compared with Dawson’s pl. V, fig. 53.

A further example of the foliage whorls is seen in fig. 13,
pl. VI, in the present paper, from No. V 4148 in the British
Museum.

In this Canadian form, particularly noticeable in the speci-
men illustrated in pl. VI, fig. 11, the width of the leaves is slightly
greater than is quite typical of A. stellata but this is a very
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trifling difference, and Dr. Jongmans who saw the specimens all
together in the British Museum, when he visited me while I
was concluding my work, expressed himself as confident that
the plant should be included in A. stellata. The slightly greater
width of the leaves, and the fact that the Canadian specimens
are not well enough preserved or complete enough to make

their identity absolutely certain, induces me to enter them still
under Dawson’s name.

SPHENOPHYLLALES

Genus SPHENOPHYLLUM, Brongniart
1828. Sphenophyllum Brongniart, Prodrome, p. 68.

Founded for delicate stems bearing whorls of wedge-shaped
leaves, the genus is now best known from its internal anatomy.
Reference should be made to Scott’s studies for the
structure of these plants, and for the impressions to Jongmans,

1911, p. 367 et seq.

SPHENOPHYLLUM ANTIQUUM, Dawson

1861. Sphenophyllum antiquum, Dawson, Canad. Nat., vol. 6, p. 170, fig. 7.
1862. Sphenophyllum antiguum, Dawson, Quart. Journ. Geol. Soc., vol. 18,

. 312,
1868. szl)esréo%hyllum antiguum, Dawson, Acadian Geol., Ed. 2, p. 540, Fig.

1871. Sphenophyllum antiguum, Dawson, Foss Pl. Devon. Upp. Silur.
Canada, Geol. Surv. Rep., p. 32, pl. V, figs. 61, 62.

1888. Spl;&lr_zgphgllum antiguum, Dawson, Geol. Hist. PL, p. 65 (from 1905

ion).

1906. Sphenophyllum antiguum, Dawson, Matthew, Trans. Roy. Soc.
Canada, vol. 12, p. 129, pl. 11J, fig. 3. _

1910. Sphenophyilum antiquum, Dawson, Matthew, Bull. Nat. Hist. Soc.,
New Brunswick, vol. 6, p. 247.

As Dawson (1871 p. 32) said, “This sole Devonian repre-
sentative of its genus appears to have been very rare.” Dr.
Matthew (1906 p. 129) also remarks on the rarity of the
plant, and states that he has no specimens which are better
than Sir William Dawson’s. Consequently, we are still in
possession of very imperfect knowledge of the species, for, as
Schimper pointed out in his text book (vol. 1), the diagnosis
of the Canadian plant is incomplete. The fig. 61 pl. V in
Dawson’s paper (1871) shows three whorls of leaves of spheno-
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phyllum-like general appearance, but without detail. Their
salient character appears to he the small size of the leaves which
are ‘“less than one-fourth of an inch long,”’ and only measure
3mm in the illustration. Dawson’s enlargement of a part of
one leaf showing the veins, is reproduced by Matthew. I have
not seen this original, nor found any other specimen which I
could recognize as Sphenophyllum.

Potonié (1899 p. 183) remarks that S. antiguum of Dawson
is very like 8. cuneifolium, but is much smaller leaved.

SprENOPHYLLUM (?) cuNEIFoLIUM (Sternberg) Zeiller.

1823. Rogtlan'a czgmfalia, Sternberg Versuch, Fasc. 2, p. 33, pl. XXVI,
gs. 4a, 4b. ’
1880. Spenophyllum cuneifolium, Zeiller, Végét. foss. terr. houill. France,

p- 30, pl. CLXI, figs. 1, 2.

1910. Sphenophyllum gemma, Matthew, Trans. Roy. Soc. Canada., ser 3,
vol. 3, p. 96, pl. VI, fig. 7.

1910. Sphenophyllum latwm and 8. latum var. minus, Matthew, Trans. Roy.
Soc. Canada, ser. 3, vol. 3, p. 95, pl. VI, figs. 5, 6.

1911. Sphenophyllum cuneifolium, Sternb. Jongmans, Anleit, Karbonpfl.
West Europas, p. 377.

Jongmans (1911, p. 374) considers that it is probable that
“8. gemma’ of Matthew is S. cuneifolium v. saxifragaefolium
Sternberg. With 8. Schlotheim#i, with which Matthew com-
pares it, he thinks it bas nothing to do. Of S. latum and 8. latum
var. minus, Matthew, Jongmans says they ‘‘gehoren wahrsche-
inlich zu S. cuneifolium Sternberg,” but they are really too
fragmentary to make it worth while to enter into detailed
identifications, though they are interesting, because any speci-
mens of Sphenophyllum are so very rare in these deposits.

LYCOPODIALES.
LEPIDODENDRON sp. foliage twigs.

[ =Lycopodites Matthew: Dawson].

1861. Lycopodiies Matthewi, Dawson, Canad. Nat., vol. 6, p. 171, fig. 8.

1862. I/ycopgdites Matthewt, Dawson, Quart. Journ. Geol. Soc., vol. 18,
p. 314.

1868. Lycopodites Matthewi, Dawson, Acadian Geol., Ed. 2, p. 542, fig. 188c.

1871. Lycopodites Matthewi, Dawson, Foss. Pl. Devon. Upp. Silur. Canada,
Geol. Surv. Rep., p. 385, pl. VIII, figs. 85-87.

1910. Lycopodites Maithewt, Dawson, Matthew, Bull. Nat. Hist. Soc. New
Brunswick, vol. 6, p. 248.
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The specimens on which this species was founded were
exceedingly minute seraps, and in 1871 (p. 35) Dawson himself
says ‘‘Additional specimens show this to have been a more
woody plant than I had at first supposed, and possibly branch-
lets of some slender Lepidodendron of the type of L. acuminala
of Goeppert.” These fragments are of greater interest from
the St. John beds than they would be from a deposit in which
Lepidodendron is abundant, because there are so very few
specimens of any kind of the Lycopodiales. They are quite
indeterminable specifically, but they afford evidence of the
existence of Lepidodendrons in the deposit (see p. 122).

LyYcorop FOLIAGE
Leaves of Sigillaria or Lepidodendron.

1871. Cyperl:tiesc?nag:?&e:o 0fSl1Srlvg]n1%$3’pD;zspoln,I%osisigsPl%l-)evon Upp.

Although Dawson described these specimens as the leaves
of Sigillaria, he used the old name Cyperites, which must, of
course, be abandoned now. In his monograph, in 1871, he
recorded specimens both from St. John, and from Perry. The
latter (fig. 38 pl. III) are put by Smith and White (1905 p. 70)
in the species Leptopkloeum rhombicum Dn., of which they give
the complete synonymy. The fragments from St. John are
merely portions of uncharacterised leaves which cannot be associ~
ated with any definite form of stem. It is unlikely that they
belong to the same species as the Perry leaves.

In the collections of the St. John Natural History Museum,
a specimen shows two nicely ribbed leaves like that in fig. 36
pl. II1. of Dawson’s monograph. It is impossible to determine
whether they are the leaves of Lepidodendron or Sigillaria.

LEPIDODENDRON sp. in “Bergeria’’ condition.
[ Lepidodendron Gaspianum Dawson (from St. John, not from
Perry)]
1859. Lemdodendmn Gasmanum Dawson, Quart. Journ. Geol. Soc., vol.

15 p 483 ﬂgu
1862, Le qumum Dawson, Quart. Journ. Geol. Soc., vol.
18, p. 312, pl. X1V, figs. 26, 27, 28, and pl. XVII, fig. 58.
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1868. Lep%dodendron Gaspianum, Dawson, Acadian Geol. ed. 2, p. 541,
1871. LezguisodirslgroArz Gaspianum, Dawson, Foss. Pl Devon. Upp. Silur.
Canada, Geol. Surv. Rep., p. 33 (pl. VIII, figs. 82-84).

1888. Lepidodendron Gespianum, Dawson, Geol. Hist. Pl p. 66 (fg. 21)

(from 1905 edition).
1905. “Bergeria” (Le mdodendron-Erhaltungszustand), Fischer in Potonié,
Abbild. Beschreib, Lief. 3, No. 4

In so far as L. Gaspianum is a true species at all (which
point I leave to those who are working on the Devonian to
determine) it belongs to the Devonian deposits (see Crépin, 1875,
p. 218. pls. I-V.) as it was originally described from Gaspe,
and then from the Perry beds. Dawson (1862 p. 313) speaks
of numerous and beautiful specimens from New York State, but
Smith and White (1905 p. 79) mention that they did not see
recognisable specimens of the species from the Perry beds.
Fischer in Potonié (1905, Lief. 3. No. 42) includes L. Gaspianum
in the ‘“Bergeria’ condition of Lepidodendron.

In 1871 (p. 33) Dawson gives further figures and again
mentions the species as occurring in the St. John beds, but does
not specify any determinable specimen as coming from that
locality. The specimen now in MecGill University collection,
No. 3286, given by Sir W. Dawson from St. John, is a small
fragment of a very incomplete cast of a Lepidodendron, 5cm
long and about 1-5 cm broad, but with no true limit of width
as it is entirely fragmentary. It is recognisable merely as
evidence of the existence of a specimen of Lepidodendron, and
is not determinable further.

SIGILLARIA sp. (indeterminable.)
Plate V, Figure 8
[ =S8igillaria palpebra Dawson.]

1862. Smila)rz:ilzlmlgwbm, Dawson, Quart. Journ. Geol. Soc., vol. 18, p. 307,
D

1868. Sigillaria palpebra, Dawson, Acadian Geol. Ed. 2, p. 536.

1871. Sigillaria palpebra, Dawson, Foss. PL Devon. Upp Silur. Canada,
Geol. Surv. Rep., 11>)

1910. Sigillaria palpebra, a.wson, Matthew, Bull. Nat. Hist. Soc. New
Brunswick, vol. 6, p. 248.

The type, and I believe the only specimen of this species
is in the McGill University collection, No. 3346. 'This is shown
in fig. 8 pl. V of the present paper, reference to which will
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demonstrate how impossible it is to diagnose a true species from
it. All that Dawson says of it is “Ribs narrow, about a quarter
of an inch in width. Leaf scars transversely acuminate, small.
My only specimen is a small fragment, showing three or four
ribs, and with only a few of the scars preserved. The most
perfect leaf-scars are shaped much like a half-closed eye; but
the specimen is only a cast, and very imperfect.” (Dawson,
1862, p. 307).

The actual specimen is just sufficiently preserved to show
that it really was a Sigillaria, but is specifically indeterminable.
It is, however, of some interest and importance because it is the
only representative of this group of plants which are so common
in many deposits containing a similar flora in other parts of the
world.

STIGMARIA FICOIDES Brongniart

1820. Va;iw.'alarl'ia3 ficoides, Sternberg, Versuch, Fasc. 1, p. 22 and pl. XII,
gs. 1-3.

1822. Stigmaria ficoides, Brongniart, Mém. Mus. d'Hist. Nat., vol. 8, Paris,
p. 228, pl. 1 (XI1.), fig. 7.

1862. Stigmaria ficoides (variety), Brongniart, Dawson, Quart. Journ. Geol.

Rés3.0be Soc., vol. 18, p. 309.

1868. Sttgma;u;’ Jicotdes (variety), rongma.rt Dawson, Acadian Geol. Ed.
2, pl

1871. Stzymana perlata, Dawson, Foss. Pl. Devon. Upp. Silur. Canada,

& Geol. Surv. Rep., p. 22, pl. II1., fig. 32.

1910. Stigmaria perlata, Dawson, Matthew, Bull. Nat. Hist. Soe. New
Brunswick, vol, 6, p. 248.

1910. Stigmaria ﬁ.cozdes, Brongmart Seward Fossil Plants, vol. 2, p. 231.

1911. Stigmaria ficoides, Brongmart Kidston, Végét. houill. Hainsut Belge.
p- 212 (for comp]ete synonymy).

“Large roots of Stigmaria, in some instances with rootlets
attached, occur, though rarely, in the sandstones or arenaceous
shale near St. John—only two or three specimens having been
found. They are not distinguishable from some varieties of the
Stigmaria ficotdes of the Coal-measures” (Dawson p. 309, 1862).
I did not observe any further examples of plants in situ in these
deposits, so have to depend entirely on Dawson’s descriptions.

In 1871 Dawson (p. 22) names the plants which he record-
ed in 1862, but does not add any further data. He gives, with-
out comment, the following diagnosis:~—‘“Areoles large, distinet,
surrounded by a circular rim or margin; bark irregularly rugose.”
The plate illustrates a small piece of Stigmarie which has no
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characters distinctive enough to separate it from Stigmaria
ficoides which is an aggregate “species” founded simply to
accommodate temporarily the roots of Lepidodendrons and
Sigillarias.

LYCOPODIALES. (?)
Genus PSILOPHYTON, Dawson.
1859. Pstlophyion, Dawson, Quart. Journ. Geol. Soc., vol. 15, p. 478.

The genus was founded by Dawson for Devonian plants
from Gaspe with a delicate, slender, and branching habit. Their
nature has been much discussed, and though they have been
recognised widely in various fossil floras, Nathorst (1894
p. 12) agrees with Schenk, Solms Laubach and other
palaeobotanists that the value of this “genus” is ‘‘beinache
gleich null” and considers that of the so-called species, only
Psilophyton princeps shows anything like distinctive characters.
It is most probable that very many of the fragments called
“Psilophyton’ are macerated rachises of ferns or of Lycopods.

Weiss in 1889 maintained that the ‘“‘genus’ Psilophyton of
Dawson was already covered by Goeppert’s Drepanophycus in
1852. But owing to the non-algal nature of the plants com-
posing it, he suggested Drepanophytum to include Psilophyton
princeps and other forms. To Weiss’ position Dawson (1889)
took objection, pointing out that the priority of Psilophyion
stood, as ‘‘Drepanophycus’” was an entirely unsuitable generic
name for the Canadian plants, and that if it was to be altered to
Drepanophytum this latter genus would then date only from
1889, while Psilophyton itself had stood from 1859.

Smith and White (1905) and Seward (1910) both give critical
accounts of the genus to which reference should be made. It
appears evident that the only plants in the genus which have
any claim to be considered as independent organisms, are of
Devonian age. The St. John specimens can lay little claim to
a permanent identity. Nevertheless, though the ‘“genus” is so
doubtful, it is perhaps convenient to retain it to designate some
of the fragments that have been so much discussed in palaeo-~
botanical literature.
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PSILOPHYTON ELEGANS Dawson.
Plate V, figure 9.

1862. Psilophyton elegans, Dawson, Quart. Journ. Geol. Soec., vol. 18, p. 315,
pl. XIV, figs. 29, 30; and pl. XV, fig. 42.
1868. Pszllsophyton elegans, Dawson, ‘Acadian Geol., ed. 2, p. 543, fig. 189

1871. Psilophyton elegans, Dawson, Foss. Pl. Devon. Upp. Silur. Canada,
Geol. Surv. Rep., p. 40, pl. X, figs. 122, 123.
1888. Psilophyton elegans, Dawson, Geol. Hist. Pl. .y p. 66, fig. 21 (from 1905

edition).

1908 (?). Pszlophytzm elegans, Dawson, Matthew, Trans. Roy. S8oc. Canada,
ser. 3, vol. 1, p. 190.

1910. Pszlophyton elegans, Dawson Ma.tthew, Trans. Roy. Soc. Canada,
ser. 3, vol. 3, p. 91, pL. V, fi

1910. Psilophyton elegans, Dawson, Ma.tthew, Oldest Silur. F1., Bull. Nat.
Hist. Soc. New Brunswick, vol. 6, p. 248.

1911. Pszlophyton elegans, Dawson, Matthew, Review Fl. Little R. Group,
Trans. Roy. Soc. Canada, ser. 3, vol. 4, p. 10.

1t is difficult, if not impossible, to say anything of ulti-
mate valueabout the diverse fragments of impressions which
have been described as a species of Pstlophyton under the
specific name elegans. The obscurity of the impressions and
the consequent lack of botanical determination make their
description purely nominal. Dawson’s original figures
(1862, pl. XIV. figs. 29, 30) of the type of this plant are
well known, for they have been repeated in his ‘““Acadian
Geology,” “Geological History of Plants,” and recently by
Couffon (1909) and others. The slender, tufted and curving
segments (whether stems or leaves is uncertain) form the princi-
pal feature of the plant because the fructifications assigned to
it are extremely doubtful. Sir William Dawson in 1871 (p. 41)
wrote ‘“My recent discoveries as to the fructification of Psil-
ophyton render it probable that the little clusters of leaf-like
bodies from St. John which I referred to the species Annularia
acuminata are really the spore-cases of this species.”” A con-
clusion in which he is tacitly followed by Couffon (1909, p.94).
No evidence in support of this view is available, and it should
be noted that Matthew (1910 A, p. 83) has allocated these
fruits to the plant called Alethopteris discrepans by Dawson.
(ref. p. 48 and p. 73 present work). On the other hand, the
fruit that Matthew allies with Psilophyton elegans appears no
better accredited. In his plate V fig. 2 he illustrates a slab



31

bearing some curved branches of Psilophyton and a fruit stalk
bifurcating to bear two capsule or seed-like bodies. (C). There
is no evidence beyond association that these fragments belong
to each other, and when Dr. Matthew kindly showed me his
originals it became evident that he had drawn his figures in the
way they are from considerations of space, because the fructifi-
cation and the vegetative parts are on different slabs of matrix.
Furthermore, I think it very likely that his fructification C
fig. 2, and fig. 5 pl. V. are fragments of the fertile branch I
illustrate (pl. XI1I, fig. 45), and which presumably belongs to a
pteridosperm (see p. 74).

The bifurcations of several of the less tufted specimens of
this “‘species’” suggest that it belonged to one of the Lycopodi-
neac, and it is not unlikely that some at any rate of the fragments
were pieces of ultimate twigs and branchlets of a small-leaved
Lepidodendron, that was partly macerated. It is also more
than likely that other and different macerated scraps have been
included in the “species.”” From a specimen kindly lent me by
the St. John Natural History Society, I am able to illustrate
the appearance of a small characteristic fragment (see pl. V,
fig. 9).

FILICALES AND PTERIDOSPERMALES.

Genus SPHENOPTERIS, Brongniart.

1822. Filicites, section, Sphenopieris, Brongniart, Class. végét. foss., p. 233.
1828. Sphenopteris, Brongniart, Prodrome, p. 50.

The genus does not approximate to a frue one in a modern
sense and it includes a number of forms which are certainly not
ferns at all, but Pteridosperms. It is made to include the im-
pressions of vegetative fronds of fern-like appearance of which
the rachis may dichotomise or branch pinnately, and the pinnules
are small, the laminae generally lobed, and the veins dictomise,
running from a midrib at an angle. The forms included in the
genus vary with each author, and many other genera, such as
Diplothmema, Hymenophyllites, Oligocarpia, etc., have been
separated from types sometimes included in Sphenopteris.
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SPHENOPTERIS MARGINATA, Datwson.

[ = Sphenopteris rotundifolia, Andrai.]
Plate VIII, figures 18, 19, 20 and text fig. 1.

1862. Sphenopteris marginata, Dawson, Quart. Journ. Geol. Soc., vol. 18,
p. 231, pl. XV, fig. 38B.

1868. Sphenopteris marginata, Dawson, Acadian Geol., p. 551, fig. 192D.
1869. :S'phﬁno}gﬁﬂs rotundifolia, Andria, Vorwelt. Pflanz-Rheinl., p. 37,
pl. .

1871. Sphenopteris marginata, Dawson, Foss. Pl. Devon. Upp. Sil., p. 52
ol. £VI, fig. 184. ! ’

1888. Sphenopteris marginata, Dawson, Geol. Hist. Pl, p. 73, fig. 23D
(from the 1905 edition).

1900. Sphenopteris marginata, Dawson, Kidston in Ami, Ottawa Naturalist,
vol. 14, p. 100.

1900. Sphenopteris marginata, Dawson, Kidston in Ami, Trans. Nova
Scotia Inst. Sci., vol. 10, pp. 168 and 169.

1910. Sphenopteris marginata, Dawson, Matthew, Oldest Silur. Fl., Bull.
Nat. Hist. Soc. New answicf<, vol. 6, p. 248.

I have retained Dawson’s name for this species, but recog-
nise that it may have to yield to Andrd’s because the figures
published by Dawson in 1862 were of very small fragments and
they do not sufficiently characterise the species. But, on the
other hand, there is no doubt about the type. In Dawson’s
later description he gives a larger figure (1871, pl. XVI. fig. 184)
of a specimen which is now in the McGill University collection,
No. 3317, labelled in Dawson’s writing as the type. A photo-
graph of this is given in fig. 18, pl. VI1I of the present paper. A
second specimen of Dawson’s shows the form of the pinnules
rather more clearly (see fig. 19, pl. VIII). These photographs
should be compared with Andrd’s (1869 plate XII) when the
great likeness between them will be at once apparent. Unfortu-
nately, owing to the graphitization and slight alteration of the
Canadian specimens, the finer branches of the veins are de-
stroyed, but in those pinnules in which any of the veining is
preserved, it agrees entirely (so far as it goes) with that shown'
in fig. 2a in Andréd’s plate XII. The plant appears to be fairly
common in the St. John beds, and there are specimens in the
collection of the Natural History Society of St. John, and also
in the British Museum. One of these (v. 4087 of the British
Museum Geological Department) is shown in pl. VIII, fig. 20, of
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the present paper, and illustrates a larger portion of the leaf than
those in Dawson’s collection, showing the pinnae attached to a
rachis.

Dawson’s description was very short (p. 52):—‘“This re-
sembles the last species (S. Hoeninghaust) in general form, but
is larger, with the pinnules round or round-ovate, divided into
three or five rounded lobes, and united by a broad base to the
broadly winged petiole.” The “broadly winged petiole” is not
shown in the drawing (fig. 184 pl. XVI, Dawson, 1871) nor, as
far as I can see, is it present in either the type specimen or any
other I have examined. In the final tips of some of the pinnae,
the small pinnules are slightly confluent at the base, to which
Dawson’s remark may possibly refer.

An enlargment of some of the pinnules and their venation,
so far as it is preserved, indicates the character of the leaflets, and
shows their simple rounded form, which is their salient feature.

4,

X4,

Fig. 1. Sph % ta, Dawson. Enl of pi ) &, typical pinnule;
b, the most eompletely preserved vensation of a8 pinnule.

Though it is not possible to affirm positively that this plant
is identical with the European S. rotundifolia because of the loss
of the finer veins in the Canadian specimens, yet there seems
little doubt that they are the same, and M. Zeiller expressed
himself as finding the greatest likeness between them.
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SPHENOPTERIS VALIDA, Dawson, sp.
| =Sphenopteris artemistaefolioides, Crépin].
Plate IX, figure 21. Plate X, figures 22, 23 and text fig. 2.

1848. Sphenoptens artemisiaefolia, Sauveur (non Sternberg), Vég. foss.
terr. houill. Belg., pl. XX, figs. 1, 2 (not 3).

1862. Cycli)p}te&ehvahda Dawson, Quart. Journ, Geol. 8oc., vol. 18, p. 319,
P fig. b
1868. Cyclopteris vahda Dawson, Acadian Geol,, ed. 2, p. 547, fig. 192B.

1871. Cyclopteris (Aneimites) valida, Dawson, Foss PL Devon Upp. Silur.
Canada, Geol. Surv. Rep., p. 46, pl. XVI fig. 190

1876. Eremopteris artemisiaefolia, Boulay (non Stemberg), Terr. houill.
Nord France, vég. foss., p. 28, pl. 1, fig. 6.

1881. Sphenopteris artemisiae folioides, Crépin in Mourlon Géol. Belg., p. 60.

1885. Archaeopteris Sauveuri, Stur, Carbon-flora Schatzlarer Schichten,
pl. XXXVI, fig. 2.

1886. Sphenopteris artemisiaefolioides, Zeiller, Atlas, Flore foss. Valenci-
ennes, pl. XIV, figs. 2 and 3.

1888. Sphenopteris artemisiaefolivides, Zeiller, Flore foss. Valenciennes,
p. 132, pl. X1V, figs. 2, 3).

1888. Cyclopteris valida, Dawson, Geol. Hist. PL, p. 73, fig. 23B.

1910. Aneimites (Triphyllopteris) valida, Dawson in Matthew, Silur. Fl.,
Bull. Nat. Hist. Soc. New Brunswick, vol. 6, p. 248,

1910. Sphenopleris artemtsw,efolmdes, Crépin in Renier, Docum. I'étude
Paléont. terr. houill,, pl. LXXII.

1011, Cyclopteris (Archaeopteris) valida, Dawson, Matthew, Trans. Roy.
Soc. Canada, series 3, vol. 4, p.

The St. John specimen was originally deseribed by Dawson
(1862 p. 319) as follows:—*“Tripinnate; primary divisions of the
rachis stout and wrinkled. Pinnae regularly alternate. Lower
pinnules nearly as broad as long, deeply and obtusely lobed,
narrowed, and decurrent at the base, regularly diminishing in
size and breadth toward the point, and the last pinnules narrowly
obovate and confluent with the terminal pinnule. Nerves
delicate, several times dichotomous.”

M. Zeiller, who has had the advantage of dealing with
larger and more complete specimens than the Canadian ones,
thinks that the frond was probably quadripinnate, and as he
notes (1888 p. 132) the frond is characterised by the lower pin-
nules being pinnatifid, and the upper simple. This is seen in
further Canadian examples and is illustrated in figure 22 pl. X
of the present paper, and more clearly perhaps in text fig. 2.
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These pinnules average about 10mm in length and the lower ones
are broad and fan shaped. The latter are seen well in fig. 23,

Fig. 2. Sphenopteris valida, Dawson, sp. Outline of terminal and basal pinnules to show
shape and venation. Enlarged.

pl. X, in a specimen I collected in 1911 at Duck cove. The
termination of the leaf was not shown in Dawson’s type, which
was broken off, but can be seen in fig. 21, pl. IX, from another of
my specimens from Duck cove. This also illustrates clearly
in the highly illuminated portion, the form of the narrowing
pinnules, and the confluent terminal pinnule.

The veins are uniformly distributed through the lamina,
and the median nerve is barely distinguished from the others
(see text fig. 2). The veins so dichotomise as to lie about 05 mm.
apart in the lamina, and in the axis of the pinnae they follow a
slightly flexuous course.

The type specimen from which Dawson’s description and
figure (1862 pl. XVII, fig. 52) were taken is shown in fig. 22,
pl. X. Itis now in the MecGill University collection, No. 3327.
Comparison of this with the figures of the European forms
quoted in the list of synonyms above, will show that it resembles
so closely the plant now known as Sphenopleris artemisiaefolio-
1des Crépin as to leave little doubt as to their identity. I had
the privilege of showing Dawson’s original type specimen to
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M. Zeiller in Paris, and there comparing it with specimens in his
fine collection, which confirmed entirely his opinion that it was
identical in all its characters with the European species. It will
be noticed, however, that Dawson’s name and descriptions
antedate the current name by many years, and must, therefore,
take precedence.

In Europe the species is well known, particularly from the
detailed description in Zeiller (1888), and it is a characteristic
Westphalian type.

Genus CROSSOTHECA, Zeiller.
1883. Crossotheca, Zeiller, Ann. Sei. Nat., vol. 16, Bot. ser. 6, p. 180.

CrossotHECcA (SPHENOPTERIS) HOENINGHAUSI Brongniart sp.

1829. Sphenolfteris Hoeninghausi, Brongniart, Hist. végét. foss., p. 199,

1862. Sphenoptens Hoeninghausi, Brongniart, Dawson, Quart. Journ. Geol.
See., vol. 18, p. 320.

1865. Sphenoptens Hoeninghaust, Brongniart, Hartt in Bailey’s Rep., p. 135.

1868. Sphednogtms%Hoemnghausz, Brongma,rt Dawson, Acadian Geol.,
8 p

1871. Sphenoptems Hoemrg;l:ausz, Brongniart, Dawson, Foss. PL. Devon.
Upp. Silur, Canada, Geol. Surv. Rep., p. 52, pl. XVI, fig. 185.

1910. Sphenopteris (Crossotheca) Hoen}ocmahaum, Brongniart, Remer, Docum.

Paléont. terr. houill., pl
1911. Crossotheca Hoeninghausy, Brongniart, Kidston, Végét. houill. Belge,

p. 42 (for synonymy).

. The only published illustration of this important species
from the St.John beds, is the minute fragment figured by Dawson,
1871, pl. X VI, fig. 185. I submitted the original of this specimen
to M. Zeiller, who considered that it possibly was S. Hoening-
haust but that such a specimen was really indeterminable. When
in St. John, I had the privilege of seeing some of Dr.
Matthew’s own collection among which were larger fragments
which seemed to show some of the characteristic features of this
well known plant clearly enough to establish its presence. It is
evident, however, that the species is, as Dawson said, ‘“‘very rare”
in the St. John beds.

In his account of the Pottsville, David White (1900 p. 879)
applies the name Sphenopteris asplenioides Sternb. to this species
which he records as very rare in some beds, but as having
“generally a wide range in the thick sections of the Pottsville
in the Southern Appalachian region.” Similar forms occur also
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in the Missouri Lower Coal Measures, and White (1899 p. 37,
40) describes some species which belong perhaps to “that group
of Sphenopterids represented by Sphenopteris Hoeninghausi
Brong.” In Europe the plant is one of the most interesting of
the Lower Coal Measure flora principally because of the dis-
coveries of the internal structure of its stems, leaves, and fructi-
fications. The stems are indeed the commonest of all the plants
petrified in the Lower Coal Measure nodules in England, and
though impressions of the foliage are scarce out of proportion to
the frequency of the petrified fragments of the plant, it is one
of the most important of Westphalian species and affords in
itself conclusive evidence of the Carboniferous age of the beds
containing it.
Genus DIPLOTHMEMA, Stur.
1877. Diplothmema, Stur, Culm-Flora 2, p. 226.

DIPLOTHMEMA SUBFURCATUM, Dawson sp.
Plate X, fig. 25; Plate XI, fig. 26, and text fig. 3.

1855. Hymenophyllites furcatus, Brongniart, Geinitz, Steinkohlform, Sach-
sen, p. 17, pl. XXIV, fig. 9.
1868. Hy;nge;lgphyll,ites sub-furcatus, Dawson, Acadian Geol.,, p. 552, fig.

1871. Hymenobhyllites sub-furcatus, Dawson, Foss. Pl. Devon. Upp. Silur.
Canada, Geol. Surv. Rep., p. 63, Pl. XVI, fig. 180.

1885. Diplothmema Zobelii, Goeppert, Stur. Carbon-Fl. Schatzlarer
Schichten, p. 332, pl. XX{X, fig. 14.

1888. Hymerophylliles sub-furcatus, Dawson, Geol. Hist. PL, p. 72, fig. 22N.

1910. Sphenopteris sub-furcatus, Matthew, Bull. Nat. Hist. Soc. New
Brunswick, vol. 6, p. 248.

Dawson’s material was of a very fragmentary nature, as
will be seen from the drawing of his type specimen (1871, pl.
XVI, fig. 180). The original of this is in the McGill University
collection, No. D, and is labelled as the type in Dawson’s own
writing. A photograph of thisspecimen is shown in my pl. X,
fig. 25. All the description given by Dawson (1871, p. 53) is
“‘Similar in general form to Sphenopteris (H.) furcatus Brong.,
but with broader and acute divisions of the pinnae.” From the
fragmentary remains at Dawson’s disposal this was indeed all
that there was to be said, but the pinnules are very characteristic
and easily recognised, and now the original deseription can be
supplemented from a fine specimen in the Geological Survey
collections, found by Mr. W. J. Wilson. A photograph of this
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specimen is given in my plate XI, fig. 26, where the characteristic
form of the leaf is clearly seen, with the dichotomous branching
of the frond, and the two side branches standing at a wide angle
of divergence. An outline sketch of this leaf (text fig. 3)

Fig. 3. Diploth subfur , D , 8p. Outline sketch from the specimen represented
in fig. 26, pl. X1, to show form of foliage. #, rachis; a, petiole of frond which bifurcates
to segments ! and 1. At £ notice that the joint lateral pinnule is towards, and parallel
to, the petiole. Blightly reduced.

illustrates this in a more diagrammatic fashion. In this figure the
axis a is seen to dichotanise suddenly and the branches 1,1 then
bear first pinnules which turn downwards in the direction of the
rachis. Comparison should be made between this figure and
those illustrating Potonié’s (1904, lief 2) account of Palmatopteris
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furcata, the closely allied species so common in the European
Coal Measures.

Such a comparison will render it immediately obvious
that the Canadian plant and the European furcala are very
similar forms, but the greater breadth of the pinnules and their
lesser indentation in the former make them distinct species.

I found, however, on reference to the principal published
figures of H. furcatus, that in Geinitz’ (1855) account he illustrates
a specimen identical with the Canadian form; this will be seen
in his plate 24, fig. 9, which shows both the method of branching
and the broad form of the pinnules. This plant of his obviously
should not have been included in the species furcatus proper.
In his recent account of the species Kidston (1901, p. 19) gives
a list of the synonymy of Sphenopieris furcaia Brongniart, and
includes in it Hymenophyllites furcatus Geinitz, pl. 24, fig. 10,
but excludes fig. 9 under the same name, so that it is evident
he also recognised the departure of that specimen from the type
of Brongniart’s species. Another specimen I have noticed
among those figured in Europe, and which are really identical
with the Canadian form, is one of those figured as Diplothmema
Zobeliz by Stur in 1885, viz. his fig. 14, pl. XXIX. His fig. 13
on the same plate is a true example of D. Zobelii Goepp. sp.,
as he describes, but fig. 14 does not tally with the original
figured by Geoppert (1836, pl. XXXVI, fig. 3) as Hymeno-
phyllites Zobelis.

Consequently, the Canadian name takes precedence for
these three specimens, viz. that of Dawson and the examples
indicated in the works of Geinitz and Stur. There is no doubt
that this form, which has been confused in Europe with H.
Jurcatus, is exceedingly closely allied to it, and it may even be
merely an environmental variety. It is, however, an easily
recognisable variety and must, therefore, in the present state
of palaeontology, take rank as a species. The form, as well as
H. furcatus, is particularly characteristic of the Westphalian
horizon in the Furopean Coal Measures, and it is of special
interest, therefore, to find it common in the St. John beds.

Genus OLIGOCARPIA, Goeppert.
1841. Oligocarpia, Goeppert, Gatt. Foss. Pflanzen, lief 2, p. 3.
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OLIGOCARPIA SPLENDENS, Dawson sp.; comb. nom.

[=0. Brongniarti Stur).
Plate X, figure 24, and text fig. 4.

1871. Sphenopteris splendens, Dawson, Foss. Pl. Devon. Upp. Silur. Canada,
Geol. Surv. Rep., p. 53, pl. XVI, fig. 186.

1885. Oligocarpia Brongniarti, Stur, Carbon-Fl. Schatzlarer Schichten,
p. 131, pl. LVII, figs. 2, 3, text fig. 20, p. 129.

1886. Oligocarpia Brongniarti, étur, Zeiller, Bassin houill, Valenciennes
Atlas, pl. X1, figs. 3, 4, 5.

1888. Oligocarpia Brongniarti, étur, Zeiller, Text of same, p. 97.

1910. Sphenopteris splendens, Dawson, Matthew, Bull. Nat. Hist. Soc.
New Brunswick, vol. 6, p. 248.

Dawson (1871, pl. XVI, fig. 186) drew only a portion of his
type specimen, and from the drawings it would indeed be im-
possible to separate the plant from that illustrated in fig. 184
(S. marginata). In the actual specimens, however, both the
form of the pinnules and the venation differ sufficiently to
separate the two on reliable grounds.

The type specimen is No. 3315 in the MecGill University
collection, and is labelled as “Type’’ in Dawson’s own writing.
This is photographed in the present work, pl. X, fig. 24. An
enlargement of some pinnules, showing their minutely toothed
margin and the character of their veins, is given in text fig. 4.

Fig. 4. Oligocarpia splendens, Dawson, sp. Outline sketch of pinnules %o show veins.
Note the small, hair-like structures on them.

Comparison of these illustrations with the figures published
by Stur (1885) and Zeiller (1886) will render it evident that the
Canadian plant is the same species. M. Zeiller on seeing the
original specimen expressed himself as being in no doubt as to
the identity of Dawson’s type and the European form described
by himself from Valenciennes.



41

The available Canadian material is sterile. It isin complete
agreement with the detailed description given by Zeiller. On
the rachis and even on the finer pinnules and veins, the “petites
ponctuations éparses” mentioned by Zeiller -are clearly to be
seen on the specimen (see text fig. 4) and can even be recognised
in the photograph if a hand lens is used.

As Dawson’s name was given six years earlier than Stur’s
the plant should rightly go by the specific name splendens though
it might very well be held that the species was not “‘recognisably
illustrated” in 1871, and that, therefore, Stur’s is the description
to take priority. This point, which will affect a form important
in the European Coal Measures, I must leave to those most
affected to determine. There being, however, no doubt about
the identity of the actual type specimen, and apparently none
about it being the same thing as Oligocarpia Brongniertt Stur,
I call the Canadian specimen Oligocarpia splendens.

Genus PECOPTERIS, Brongniart.

1822. PFilicites section Pecopieris, Brongniart, Class Végét. Foss., p. 233.
1828. Pecopteris, Brongniart, Prodrome, p. 54

The “genus’ Pecopteris is another compound group of frond
impressions resembling fern foliage, many of which were probably
Pteridosperms. Species comprised in this genus by some writers
are given independent generic names by others. The main
characters of the form-genus are:—the fronds are tripinnate or
quadripinnate, the lamina short, the pinnules distinct or confluent
with rather parallel edges and attached by their whole base.
The midrib is well marked, the lateral veins coming off nearly
at right angles, simple, or forked.

PrcorrERIS MILTONI, Arlis, sp.
Plate VII, figure 14~17, text figs. 5 and 6.

1825. Filicites Miliont, Artis, Antediluv. Phytology, p. 14, pl. XIV (from
1838 edition).

1828. Pecopteris Miltoni, Brongniart, Prodrome, p. 58.

1834. Pecopteris Miliont, Brongniart, Hist. Végét. Foss., p. 333, pl. CX1IV .2

1868. Sphenopleris pilosa, Dawson, Acadian Geol., ed. 2, p. 652, fig. 192F.

1871. Callipteris ptlosa, Dawson, Foss. Pl. Devon. prp. Silur. Canada,
Geol. Surv. Rep., p. 51, pl. XV], fig. 189.

1871. Pecopterts (Cyathites?) densifolia, Dawson (non Goeppert), Foss. Pl
Devon. Upp. 8ilur. Canada, Geol. Surv. Rep., p. 56, pl. XVII,
figs. 195, 196,

1885. Hawlea Milioni, Stur, Carbon-Fl. Schatzlarer Schichten, p. 108,
pl. LIX, figs. 1-4, pl. LX.

1See Note p. 15.
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1888. Sphenopteris pilosa, Dawson, Geol. Hist. PL, p. 72, fig. 22F (from
1905 edition).

1910. ?Callipteris pilosa and P. (Cyathiles?) densifolia, Dawson, Matthew
Nat. Hist. Soc. New Brunswick, vol. 6, pp. 248, 249.

For complete synonymy of P. Miltoni see Kidston, 1911, p. 50.

The two fragments of foliage described as Callipteris pilosa
and Pecopteris densifolia cannot retain rank as separate species,
for they can be matched on different portions of a single leaf
when one has larger specimens with which to compare them.
The type specimen of Dawson’s species Callipteris pilosa is
in the British Museum collection (V 693) and was sent by
bhim to the Museum as an exchange in 1884. The specimen is
not labelled as the type, but comparison of the specimen with
Dawson’s figure 189, P1. XVI, in his 1871 report, leaves no room
to doubt that his drawing was made from it. (Cf. fig. 14, pl. VII
in the present paper.) This specimen has a small printed label
of Dawson’s with “Sphenopteris ptlosa’” followed by “Erian, St.
John” in his handwriting. A second specimen (V 4480) with
an identical small printed label has the ‘“Spheno” struck through
and “Calls” written over it. Other specimens of C. ptlosa are
in the St. John Natural History Museum, one of which is shown
in fig. 15, pl. VII, of the present paper.

As regards P. densifolic of Dawson. The original of his
fig. 195, pl. XVII, in the 1871 monograph, which is the type
specimen, is in the McGill University collection labelled as
“Type 1” by Sir W. Dawson. A photograph of this is given in
my pl. VII, fig. 16. It may be at first difficult to recognise that
this is really the specimen from which Dawson drew his figure,
but the two pinnules marked “X’’ are those he figured. The
original of the second illustration (his fig. 196) is now in the
British Museum, V 688. It was sent in a collection of St.
John plants in 1884, and is labelled in Sir William Dawson's
writing as “Type 2. This is an exceedingly obscure and highly
graphitized example, as will be seen from fig. 17, pl. VII, in the
present paper. Indeed, from the photograph it is almost im-
possible to recognise that it is really the original of his fig. 196,
pl. XVII, but the comparison of the actual specimen and his
drawing prove that that is the case. Not one of these specimens
is in a really satisfactory state of preservation, and it was only
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after comparing them bit by bit with the relatively complete
fronds of P. Miltons in Paris which M. Zeiller kindly showed me,
that it became evident that they were all variously disintegrated
fragments of this species. For help with this unsatisfactory
material I am particularly indebted to M. Zeiller, who showed
me one fine specimen of P. Miltoni with ‘“Callipteris pilosa”
pinnules low down on the frond and “Pecopleris densifolia’
pinnules at the top.

Reference should be made to Fig. 1 on pl. XL of Stur’s
(1885) monograph for comparison with the fragment from St.
John illustrated in pl. VII, figs. 14 and 15. An outline sketch
of one of these is given in text fig. 5, and as much as is possible
of the venation in text fig. 6. From the photograph, fig. 14,
alone it might appear that the plant differs a good deal from
P. Milton, but this specimen is in a curious state of preservation
and has been slightly ‘“smeared” by movement in the matrix.
The actual specimen bears detailed comparison with Stur’s
illustrations.

Fia. 5 Fia. 6

Fig. 5 Pecopteris Miltoni. Outline sketoh of the speci repr ted in fig. 15, pl. VII,
to show shape of pinnules.
Fig. 6. Enlargement of & St. John pinnule to show that the eharacter of the venation agrees
with P. Miltoni, so far as it is preserved.
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In 1874 (p. 496) Schimper commented on Dawson’s plant:
“La fig. 196 de la méme planche (XVII) citée par Dawson
comme appartenant & cefte espéce, a les pinnules dentées et
me parait se rapporter au P. serrulata.” But as will be recog-
nised on comparison with the photographs, Dawson’s drawing
did not really bring out the true features of the plant, and the
dentations of the margin in fig. 196 are very much exaggerated.

In his account of the Pottsville, David White (1900) quotes
both P. Miltoni and 8. pilosa Dawson as occurring in several of
the beds. He gives no description of either, however, and
does not appear to have noticed their similarity. Speaking of
Sphenopteris pilosa Dawson (p. 883), White says:—“The speci-
mens, including the types, from the upper portion of the Pottsville
in Washington County, Arkansas, described by Lesquereux (Coal
Flora, vol. 111, p. 762, pl. CII, figs. 1, 1a) as Sphenopteris com-
munis, appear to present the identical specific characters seen in
examples of Sphenopleris pilosa from the so-called middle
Devonian beds at St. John, New Brunswick.” As I have
not seen any of the actual specimens of Lesquereux’s species,
I cannot express any opinion on this conclusion beyond the
remark that it seems to be, naturally, largely dependent on
Dawson’s descriptions and figures of his specimens—the value
of which the photographs accompanying the present paper
enable one to form an impartial judgment.

PucopTERIS PLUMOSA, Arlis sp.
Plate XII, figures 27, 28, 29, and text fig. 7.

1825, Filicites plumosus, Artis, Antediluvian Phytology, p. 17, pl. XVII
(Ed. 2, 1838).
1836. Pecé) tonsI plumosa, Brongupiart, Hist. vég. foss., p. 348, pl. CXXI

1862. Neuropieris serrulata, Dawson, Quart. Journ. Geol. Soe., vol. 18,
p- 320, pl. XV, ﬁg 35a, b.
1868. Pecopteris (Alethoptans) serrulata, Hartt in Dawson, Acadian Geol.,
p. 553, fig. 192K,
1871. Pe%pleru (Aspidites?) serrulata, Hartt in Dawson, Foss. Pl. Devon.
pp Silur. Canada, Geol. Surv. Rep., p. 55, pl XVIII, figs. 207-

1871. New'optem serrulata, Dawson, Foss. Pl Devon Upp. Silur. Canada,
Geol. Surv. Rep,p 49, pl. ’XVIII fig. 2
1882. Pecopteris (A idites?) serrulata, Hartt, Dawson, Foss. PL Ena,n
Upp. Silur da, Geol. Surv. Rep., pt 2, p. 117.
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1885. Sem‘lmibfr%m pllumoga, Stur, Carbon-F1. Schatzlarer Schichten, p. 92,
p @ ] l .

1888. Pecopleris serrulata, Hartt, in Dawson, Geol. Hist. PL., p. 73, fig, 23K
(m 1905 edition).

1897. Dadylotheca lumosa, Kidston, Foss. Fl. Yorkshire Coalfield, Trans.
Roy. in., vol. 38, p. 205 pls. I-111.

1910. Pcooptens plumosa, Sewa.rd Fossil Plants, p. 404.

1910. Pecopieris (Dactylotheca) plumosa Artis, Renier, Docum. Etude.
Peléont. terr. houill, pls, LXXXVI, LXXXVIL,

1910. Peooptens (Aspidites) serrulata, Ha.rtt Matthew, Bull. Nat. Hist.
Soc. New Brunswick, vol. 6, p. 248.

r

Fig. 7. Pecopteris plumoss, Artis. Enlargement of pinnules from St. John specimen.

Dawson (1871, p. 49) says: “This species was founded upon
a few fragments from Carlton, and Mr. Hartt subsequently
diseovered more perfect specimens, which seemed to him to
indicate that the species is really a Pecopteris. In this con-
clusion I acquiesced, and omitted this species from the list in
Acadian Geology. Subsequently, however, I found, on com-
paring the specimens in Mr. Hartt’s collection with those I had
previously obtained, that there are two species, for one of which
I retain the name Neuropteris serrulata.”” As will be seen from
his illustrations of this ‘“‘species’” he was handicapped by having
such very small and imperfect fragments with which to deal.
Two hand specimens of a few pinnules taken from different parts
of a leaf may appear sufficiently unlike each other to justify
the foundation of two species to contain them, when, had a
more complete specimen of the leaf been available it would at
once be seen that they both came from it, only from different
levels of the frond. Even the “more perfect specimens” Dawson
had to work on later were really very small portions of the leaf,
as will be seen on reference to my plate XII, figs. 27, 28, 29,
where are photographed the specimens now in McGill University
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collection, No. 3316, given by Sir W. Dawson. The suggestion
that the St. John beds contained the well-known European
Pecopteris plumosa was made long ago by Geinitz (1866), when he
remarked that the supposed Devonian insects were on a specimen
containing Pecopleris plumosa ‘‘welches Vorkommen dafiir
sprechen diirfte, dass dieser Schiefer der Steinkohlen formation
selbst, nicht der Devon formation, angehért.”” Dawson (1882,
p. 115) did not reply to this till 1882, when, however, he merely
reiterates his own view that the plant comes from beds that he
had proved to be Devonian, and though he acknowledges that
the plant is like P. plumosa, he continues to consider the two
as distinct species.

I took the Canadian specimens to Paris and there, through
the kindness of M. Zeiller, was able point by point to compare
them with true specimens of P. plumosa. In different parts of
the leaves of this European species the Canadian ones could be
matched entirely, and there seems not the smallest doubt that
the plants from St. John are simply Pecopieris plumosa.

An important work on the species was published by Kidston
(1897), to which reference should be made. He notes how
variable the frond is, and illustrates a number of the different
forms taken by the leaflets. Seward (1910, p. 404), also gives
a valuable abridged account of the plant.

The species is widely distributed in the Westphalian, and
is particularly common in the Middle Coal Measures of Britain.

Genus ALETHOPTERIS, Sternberg.
1826. Alethopteris, Sternberg, Versuch Fl. Vorwelt, p. xxi.

This genus is founded for the impressions of compound
fernlike foliage. The leaves are large and tripinnate, the
pinnules simple and undivided, thick, and usually oblong, and
inserted on the rachiswith a broad base, generally decurrent onthe
lower side and sometimes confluent from leaflet to leaflet. The
median nerve is well-marked and extends the whole length of
the pinnule, and on the lower side of the pinnule is generally
prominent. The secondary nerves are simple, branching from
the mid-rib at a wide angle, and running straight to the edge
or dichotomising once; they are generally fine and close together.
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Fertile segments with fern-like sporangia have never been
found, which suggested to Stur that the plant was not a true
fern. No seeds have been found in organic connexion with any
part of the foliage, but impressions are constantly associated
and Scott’s results with structural material make strongly in
favour of the presumption that Trigonocarpum is the seed of
Alethopteris, while it has been established that the internal
anatomy of the petioles was that of a Medullosa. The plant,
therefore, certainly belongs to the recently founded group of
Pteridospermae. (See Oliver and Scott, 1904.)

ALETHOPTERIS LONCHITICA, Schlotheim sp.

[=Alethopteris discrepans, Dawson.]

Plate X1I, figure 30; Plate XIII, 31, 32, 33; Plate XVIII, figure 46; Plate
XXII1, ﬁgure 57a, text fig. 8.

1804. CAf. Polypodium vel Lonchitis, Schlotheim, Flora Vorwelt, p. 55,
pl. X1, fig. 22,

1820. Filicites lonchiticus, Schlotheim, Petrefactenkunde, p. 411.

1833. Pecopteris lonchitica, Brongni Hist. Végét. Foss.,, p. 275, pl.

g " figs. 1 .:7 ngniart, 4 y P y P

1862. Pecopleris (Alethopieris) decurrens, Da.wson, Quart. Journ., Geol. Soc.,
vol. 18, p. 322, pl. XV, fig. 40a, b, ¢

1865. Alethoi)?tsns discrepans, Dawson, Hartt in Bailey’s Report, p. 136 and
P .
1868. Alethopteris discrepans, Dawson, Acadian Geology, p. 552, fig. 1921,
1871. Alethopteris discrepans, Dawson, Foss. PL. Devon. Upp. Silur.
Canada, Geol. Surv. Rep., p. 54, pl. XVIII, figs. 203-205.
1886. Alethopteris lonchitica, Schlotheim sp. Zeiller, Bassin houill, Valen-
ciennes, Atlas, pl. XXXI, fig. 1.

1888. Alethopteris lonchitica, Schlotheim sp. Zeiller, Text of same, p. 225,

1888. Alethopteris discrepans, Dawson, Geol. Hist. PL, p. 78, fig. 231 (from
1905 edition).

1900. Alethopteris discrepans, Dawson, Kidston in Ami, Ottawa Nat.,
vol. 14, p. 100.

1910. Johannophyton dzsc'repans, mcludmgS orangites acuminatus, Dawson,
Matthew, Trans. Roy. Soc. Canada, vol. 3, p. 83, pl. II, figs. 7—9
pl. III, figs. 1-10.

1910. Johannophyton discrepans, Da,wson 8p., Matthew, Bull. Nat. Hist.
Soc. New Brunswick, vol. 6, p. 248.

1910. ~ Alethopleris londlitics (Schlotheim), Renier, Docum. I'ftude Paléont.,

pl

1See note p. 15.



48

In the first place, Canadian specimens were described as
“Pecopteris (Alethopteris) decurrens”’ sp. nov. by Dawson, but
in all Dawson’s later descriptions he used the name discrepans.
No reference was made to A. decurrens of Artis, so it is probable
that Dawson had overlooked that species. In the Geological
Society’s Journal (1863) Dawson says ‘I desire to change the
name Pecopteris (Alethopteris) decurrens, of my last paper, into
P. discrepans,—a species from the coal of Pennsylvania having
been described by Lesquereux under the former name.”

The St. John plants appear to agree in every particular
with specimens of the well-known Alethopteris lonchitica
Schl. as comparison with the illustrations provided in this paper
with those of the European examples will prove. There are,
however, several points about which some comment may be
useful. The species discrepens has been considered a good
one by several writers, Kidston, White, and Matthew, for
instance, all quote it. As Dr. Kidston identified some specimens
under the name A. discrepans from some Canadian deposits
(see Kidston in Ami, 1900, p. 100), I enquired of him why he
had kept the name discrepans for a species that seemed to me to
be identical with A. lonchitica. Dr. Kidston kindly replied
by letter saying of Dawson’s 1871 pl. XVIII, fig. 204, “I can
see no difference in form or arrangement of midrib from A.
lonchitica. Fig. 203 is a very broad form for A. lonchitica. Fig.
205 might be anything, The enlarged drawing of the nervation,
especially 204a, is far too distant as shown on my fragment of
A. discrepans,” but he declined to express an opinion as to
whether ““A. discrepans’’ and A. lonchitica were the same thing.
On the other hand, Dr.Matthew of St.John vigorously supports
not only the distinction between the two species, but the fact
that the ““discrepans’ form is a good zone fossil indicative of the
“Silurian’’ beds (“Devonian” of Dawson) of the St. John Fern
Ledges. After going thoroughly into the matter, it appears to
me that Dr. Matthew’s criterion of distinction between the two
species is merely the fact that in ‘“‘discrepans’’ there is always
a small space between the decurrent wing of one pinnule and the
upper blade of the next below it, coupled with an asymmetric
disposal of the mid-rib such as is clearly seen in the diagram,
text fig. 8. Matthew (19104, p. 84) says: ‘I have never found
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the pinnules connect, there is always a short bare space on the
rachis.”” He was even more emphatic in our conversations on
this point.

Fig. 8. Alethopteris lonchitioa, Schlotheim, sp. A, tracing from Dawson’s imen. of
“A, di " (fig. 30, pl. XII); B, trasnpng of 'Alet.hopteriu lonchitica inme'l 1.
XCII; C, Alethopteris lonchitica from speci I found at Joggins, Nova Sootia.
each case the asymmetrically placed midrib is evident, and the * ntinuous” decurrent

bases of the pinnules.

Now it will here perhaps be best to quote verbatim Sir
William Dawson’s original account, which is the most complete
he gave, and which supplied the diagnosis for his later refer-
ences. (Dawson, 1862, p. 322). “Bipinnate. Pinnules rather
loosely placed on the secondary rachis, but connecled by their
decurrent lower sides, which form a sort of margin to the rachis.
Midrib of each pinnule springing from its upper margin and
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proceeding obliquely to the middle. Nerves very fine and once-
forked. Terminal leaflet broad. This fern so closely resembles
Pecopteris Serlii and P. lonchitica that I should have been dis-
posed to refer it to one or other of these species, but for the
characters above stated, which appear to be constant. P.
Serlii is abundant in the Lower Carboniferous of northern New
Brunswick, and P. lonchitica is the most common Fern through-
out the whole thickness of the Joggins Coal Measures; but in
neither locality does the fern found at St. John occur. On this
account I think it probable that the latter is really distinet. In
Murchingon’s Siluria 2nd Edition, p. 321, a fern from Colebrook
Dale is figured as P. lonchitica, which, so far as I can judge from
the engraving, may be identical with the present species. Local-
ity, St. John.” It will be seen how far from dogmatic about its
separation from A. lonchitica Dawson was in this original
account of his St. John plant. The specimen figured by Murchison
is among his Carboniferous fossils, so it is obvious from
the concluding sentence of Dawson, quoted above, that he was
inclined to believe his plant the same as the Carboniferous form.

It will be seen from the above description that the principal
character on which stress is now laid by Dr. Matthew, viz.,
the dis-continuance of the decurrent bases, is absolutely opposed
to one of the main features given in Dawson’s diagnosis of the
type, viz, the connexion between the decurrent lower sides
“t0 form a sort of margin to the rachis.” Those who would
uphold the difference of “discrepans” from lonchifica and its
character as a 8t. John zone fossil, are thus placed in a dilemma.
They must either give up the last remaining character by which
they separate ‘“discrepans” from the Coal Measures forms,
when they must merge it with lonchitica; or they must reject
the decurrent continuous bases described and figured by Dawson
and look on them as fantasmal. ’

But the valuelessness of this point as a character on which
to base specific distinction is immediately apparent on turning
over the principal figures of the European A. lonchitica (for
references see Kidston, 1911, p. 62) where both varieties are
about equally numerous. Furthermore, in large specimens,
e.g. in the Paris collections, one can find the continuous and
discontinuous bases in different portions of the same specimen.
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_As so much stress has been laid on the discontinuous form
as being confined to the Little River deposits, while I was in
the field I took particular interest in the matter, and made a
special journey to the Joggins Carboniferous section (acknow-
ledged by the whole world to be a typical Coal Measure series)
to seek for the plant there. I was quickly rewarded by finding
innumerable fragments of ‘“‘discrepans’ with the discontinuous
leaf bases. Some of these fragments had broad leaflets like
the larger St. John ‘“‘discrepans’ (ef. my fig. 32, pl. XIII, and
some of the smaller type, see my fig. 33, pl. XIII. Compare this
last with Dawson’s 1871 pl. XVIII, fig. 205, which was re-
figured by Matthew, 1910A, pl. III, fig. 3). More protracted
search would doubtless be rewarded by larger and more perfect
leaves, but the numerous fragments I found in two days indicated
that the form is as common in the Joggins Coal Measures as it
is in the Little River beds of St. John.

The a-symmetrically placed vein again, has been brought
forward as a character in which “discrepans” differs from 4.
lonchitica. But reference to Renier’s admirable plate 92 (Renier
1910) will at once dispel that illusion. Indeed, the fragments
shown in Renier’s plate and that photographed (one of Dawson’s
own specimens) in my pl. XTI, fig. 30 are so absolutely identical
as finally to clinch the proof that ““A. discrepans” is A. lonchitica.
The outline diagrams, text fig. 8 of the three plants, will illus-
trate this. The first is an outline from Dawson’s specimen of
“discrepans,” the second is traced from Renier’s plate of 4.
lonchitica, and the third is from a specimen I found at Joggins.
They are self-evidently the same thing. After I had reached,
by the reasoning outlined above, and my experience in the field,
the above conclusion, I accidently came across a footnote by
Dr. Jongmanns in his valuable work on the Calamites. Jong-
manns (1911, p. 374) says “Matthew’s Johannophyton n. gen.
discrepans ist einfach Alethopteris lonchitica.”

Having, therefore, demonstrated the identity of the plant
with the well-known and widely distributed European form,
there is no need to be at pains to point out why Matthew’s new
genus ‘“Johannophyton” cannot stand. Something must be
said, however, about the fructification attributed by Dr. Matthew
to the plant.
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Matthew (1910A p. 85) says: ‘“In several examples which I
have seen, this rachis becomes entirely devoid of pinnules and
extends into a long slender peduncle, garnished at distant inter-
vals by groups of the bracts of Sporangites acuminetus Dn.
We thus seem to have this fossil connected to Alethopteris dis-
crepans as its fruiting portion.” Matthew goes on to state ‘“‘on
the surfaces where they occur the pinnules of Alethopieris
discrepans are invariably present.”

When I was in S8t. John Dr. Matthew kindly showed me the
original specimens from which he drew these conclusions, and
much as I regret to add this to the many points on which we
disagree, I must state that while it seems possible that Sporan-
gites acuminatus were attached to slender stalks, I saw no abso-
lute proof of this and no evidence at all conclusive that any
slender stalks—let alone Sporangiies-bearing stalks—were organi-
cally a part of 4. “discrepans.”

In my fig. 46 pl. XVIIL, is shewn a slab of a number of
minute fragments such as are commonly found together, and
there, separate fine stalks, leaflets of A. ‘‘discrepans,” and
Sporangites acuminata (see p. 73 following) are all near each other
in space, but organically disconnected. @ Which I believe to be
their true relation.

Dr. Matthew considers that S. acuminate contained small
seeds. This is possible (see p. 74) but from the material avail-
able it is difficult to determine whether this is the case. If it
were 80, it hardly seems likely that the number he gives, viz: 3
seeds, will be found to be enclosed in this 5 lobed “‘cupule.”

An alternative proposition, that S. acuminate may be the
male fructification of some pteridosperm has, at any rate, nearly
as much to recommend it as the former view.

To return to Alethopteris. Scott (1909, p. 427) says of its
foliage impressions, “there is now good evidence that they
belonged to stems of the family of Medulloseae, of which the struc-
tural characters are known.” Dr. Scott elaborates the evidence
from petrified material, and (p. 456) continues ‘“the presumption
isentirely in favour of this seed (T'rigonocarpum) being the fructi-
fication of the Alethopteris (probably A. lonchitica) which formed
the foliage of Medullosa anglica.” Trigonocarpum is a genus of
stony, cycad-like three ribbed seeds. The species vary, but all
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are unusually large, T. Parkinsons, for instance, measuring as
much as 5 cm in length. This makes it impossible for the minute
valves of ““Sporangites,” which measure only 4-5 mm in length
to be the cupule of any of the Trigonocarpums. Consequently,
in consideration of the sound evidence in favour of the view that
Trigonocarpum is the seed of Alethopteris, it is impossible to
imagine Sporangites in any form in the role of female fructifi-
cation of the group. If, therefore, Dr. Matthew should be right
about the Sporangiles segments containing seeds, that would
tend to disprove his presumption that they belong to Alethop-
terts “discrepans.”  On the other hand, if he is right about their
association with the plant, then they can only represent the
male fructifications. They do not seem to bear any resemblance
to the male organs of any other Pteridosperm of which these
parts are known, so that it is difficult to express an opinion on
the subject. I, therefore, describe them separately under
Dawson’s name (see p. 73) with the reservation that association
(a most dangerous criterion in many cases) with A. lonchitica
in a number of slabs may suggest the possibility that they are
its male organs.

Genus MEGALOPTERIS, Dawson.

1871. Neuropteris (Megalopteris), Dawson, Foss. Pl. Devon. Upp. Silur.,
Geol. Surv. Rep., p. 51.
1875. Megalopteris, Dawson, Andrews, Rep. Geol. Surv. Ohio, pt. 2, p. 415.

The genus is characterised by simple pinnate fronds, irregu-
larly branching, with long, strap-like, decurrent pinnules. The
nervation resembles that of a Neuroplerts, and the veins dicho-
tomise several times on their curved course to the margin.
White (1899, p. 129) says of the genus ‘“Megalopieris, while
possibly less ancient than certain of the early Callipteridioid
Neuropteris species, may, nevertheless, be taken as an example
of the archaic composite type of Neuro-Alethopteroid fern life.”

MgecaLorTeERIS DAawsonNi, Hartt in Dawson.
Plate X111, figure 34,

1865. Neuropteris, Sp. nov. Hartt, in Bailey’s Report, Append. A., p. 137.
1868. Neuropieris Dawsoni, Hartt, Dawson, Acadian Geol., p. 551, Eg. 193.
1871. Neuropteris (Megalopteris) Dawsoni ﬁax'tt, Dawson, Foss. Pl. Devon.

Upp. Silur. Canada, Geol. Surv. Rep., p. 51, pl. XVII, figs. 101-194.



54

1888. M. teris Dawsont, Hartt, Dawson, Geol. Hist. Pl., p. 76, fig. 26
1905 edition).

1910. Megalopteris Dawsoni, Hartt, sp. Matthew, Bull. Nat. Hist. Soc.
New Brunswick, vol. 6, p. 248.

In his Acadian Geology, p. 551, where this species was first
published, Sir William Dawson quotes the description from
Hartt. It is a comparatively full description, much more com-
plete than the casual mention of a new Neuropteris which is given
by Hartt in Bailey’s report and which appears to be all that Hartt
actually published himself about the plant. In this report,
Hartt mentions his intention to publish a monograph on these
fossil beds of 8t. John, but died without accomplishing that
(see his life in Rathbun’s paper, 1878). It is, therefore, probable
that Sir William Dawson in 1868 was quoting from the manu-
seript of Hartt’s projected work.

The plant was later defined (1871) and further described
and illustrated by Dawson, who notes that the mode of branch-
ing of the long pinnules is different from that of a true Neurop-
teris, and he suggests the sub-genus Megalopteris which was
adopted as the generic name by later writers. A photograph
of the McGill specimen, No. 3326, is shown in the present paper,
pl. X111, fig. 34. This shows at b the branching off of two large,
almost equal pinnules each with a stout mid-rib from which the
veins spray off in a curved direction to the simple margin. The
appearance of large irregular dentation is simply due to the
broken edge of the specimen. Andrews (1875, p. 415) describes
several species of Megalopteris from the base of the Coal Measures
in Ohio. He states (p. 416) “The Ohio species are of rare interest,
not only for the beauty of the plants, but because they are found,
not in the Devonian, but in the Coal Measures. Between them
and any Ohio Devonian rocks are the Maxville limestone (equiv-
alent of the Chester, Illinois, group) and the Lower Carbon-
iferous Waverley sandstone group.” Andrews’ specimens are
also of particular value, as some are sufficiently complete to
show the branching character of the fronds (this is reproduced
in Zeiller, 1900, p. 111, text fig. 85).

It should be noticed that Dr. Matthew made the discovery
of this genus by Andrews in Ohio, the basis for an argument to
bolster up his view that the St. John’s plants are pre-Carbon-
iferous. But as Mr. David White pointed out (1902, p. 233)
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the Ohio beds are now well known to be of Pottsville age, and
the genus has not yet been found in any earlier deposit.

In his account of the Pottsville of the United States, David
White (1900, p. 887) records a new species M. plumosa, which he
describes as closely resembling M. Dawsons, and he states ‘“The
species of the rare genus Megalopierts, including the Megalop-
teris Dawsoni described from St. John, New Brunswick, appear
to be characteristic of the Pottsville formation.” Seward and
Leslie (1908, p. 114) consider that this is very like a South African
plant Glossopteris augustifolia Brongn. var. taeniopleroides Sew.
and Leslie, except in the cross connexions between the veins,
which are not present in the Canadian fossil. Dawson himself
noticed a resemblance between Glossopteris and his Canadian
plant, but there does not appear to be any evidence that the
superficial similarity is an indication of a profound affinity.

Arber (1905, p. 307) records a fragment which Dr. Kidston
suggests should be compared with Dawson’s Megalopteris. This
is from the so-called ‘“Culm (Upper Carboniferous) of Devon,
but is too incomplete to be of value in a comparison of the
European and American floras.

The species of Megalopterts are all very similar, and the
genus is one of the most characteristic and easily recognised of
the St. John plants. Its presence in the Fern Ledges is one of
the strongest arguments for associating them with the American
Pottsville.

Genus ADIANTIDES, Schimper.

1869. Adiantides, Schimper (Adiantites Auct.), Traité, vol. 1, p. 424.
Ref. Stur, Culm. Flora, p. 65.

Seward (1910, p. 376) notes that this generic name was
first applied to Ginkgo, and that it bears an unwarrantable
suggestion of likeness to Adiantum. It is certainly far from a
satisfactory generic name. The forms described under it, how-
ever, have a very characteristic appearance, and form a good
genus in all probability. It is defined by Stur as follows:—
“Folia indivisa, vel. 1-5 pinnatisecta; segmenta ultima subor-
bicularia, aut obovato-cuneata, et longe-traingulari-cuneata,
plus minus inacquilatera; nervatio Cyclopteridis, nervis, crebris
flabellatofurcatis vel dichotomis.”” I do not feel myself justi-
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fied in re-naming this genus of plants, however unsatisfactory
is the name Adiantides.

ApianTipEs 0BTUSUs (Dawson) sp.

Plate XVI, figure 42.

1858. Noeggerathia Bockschiana, Lesquereux, Rogers Pennsylvania Rep.,
p. 854, pl. I11, ﬁies
1862. Cyclortens obé'usa ) X(%lereux Dawson, Quart, Journ. Geol. Soc.,
18, p. 319, p fig. 3
1865. Cyclopteris obtusa Lesquerm, Hartt in Bailey’s é& 1p 135.
1868. Cyclopteris oblusa, Lesquereux, Dawson, Acadian Geol., p. 547.
1868. Cyclopteris Bockshiana, Goeppert, Dawson, Acadian Geo . 549,
1871. Cyclopteris (Aneimites) obtusa, Lesquereux, Dawson, Foss. PL. Devon.
Upp. Silur. Canada, Geol. Surv. Rep., p. 46, pl. XVI, ﬁ% 188.
1871. Cycloptens (Aneimites) Bockshii, Goeppert, Dawson, Foss. PL. Devon.
p. Silur. Canada, Geol. Surv. Rep., p. 46, pl. XVI, fig. 187.
1879-80. Archaeoptems Bockschiana ?, Goeppert, Lesquereux yal Flora,
p. 306, pl. XLIX, figs. 1-4.
1882. Aneimites obtusa, Dawson, Foss. Pl. Erian Upp. Silur. Canada, pt. 2,

1888. Ane:m:g::s) obtusa, Dawson, Geol. Hist. PL, p. 72, fig. 22A (from 1905
on).

About the identity of the actual plant which is best known
as Aneimates obtusa Dawson,there is no doubt, for the specimen
in the McGill University collection, No. 3323, is clearly the
original from which Dawson drew his fig. 188 pl. X VI, in his 1871
monograph. A photograph of this specimen is given in my pl.
XV], fig. 42. Nevertheless, about the nomenclature there has
been considerable confusion. In his original deseription in 1862
Dawson (p. 319) allocated his plant to “Cyclopteris obtusa Les-
quereux.” But reference to Lesquereux’s species, described in
Roger’s report on Pennsylvania, 1858, shows that it was the
species Bockschiana (pl. I11, fig. 1) and not obtusa which was the
same as the Canadian form. In 1868 Dawson in his ‘“Acadian
Geology”’ p. 549 identified a fragment as C. Bockschiana Goep-
pert, but said that he thought it possible that the fragment was
the same as C. obtusa. In the 1871 monograph, Dawson does
not re-describe the plant C. obtusa though he gives another and
more complete figure, and merely in a line refers to the original
incorrect reference to Roger’s report.

Schimper in 1874 in his vol. 3, p. 485, discusses these species
and points out Dawson’s confusion, with resulted in 1882,
in Dawson re-naming his plant as Aneimites obtusa which name
he perpetuated in 1888.
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Under the present definition of the genus Anetmites however
the plant cannot be included, even were the genus a
satisfactory one. But, as Seward (1910 p. 346) says “The
generic name Aneimites proposed by Dawson for some Devonian
Canadian plants resembling species of the recent genus Aneimia,
and adopted by White for a species from the Pottsville beds of
Virginia, is misleading. The Canadian plants give no indication
of the nature of the reproductive organs, and the fronds described
by White are, as he shows, those of a Pteridosperm and bore
geeds.” M. Zeiller drew my attention to what he thought
might be the identity of this Canadian plant with Cyclopteris
adiantopteris Weiss, figured by Potonié (1893, pl. II, fig. 3, p. 7).
The likeness between the plants is remarkable, leaving no doubt
that they are very closely allied species if they are not actually
the same. It appears to me, however, that it is better to keep
the Canadian plant separate for the present because it is not
possible entirely to establish its identity with this European
form. There are two main differences between them, they are:—
(1) The veins are thicker and more strongly marked in the
European specimen than in the Canadian. This may be due to
the compressed condition of the plants in the slaty like St. John
shales, but judging from the only available material it is a
distinct difference. (2) The Canadian plant shows the lax,
irregular disposal of the pinnules and gives some indication of
the relations of the pinnae. This feature is not shown in the
European plant, and in the portion to the right of the figure 3a
it suggests a larger, more regular and compact arrangernent. I
fully recognise, of course, that these differences are no more
than are to be found in any fri-pinnate leaf between its upper
and lower segments, but until larger and more complete speci~
mens are available to prove the identity of the two plants, I
think it more scientific to keep the Canadian plant under a
name of its own.

I feel constrained to follow Dr. Jongman’s advice, given
in conversation in the British Museum over the original specimen,
and place it in the genus Adiantides as described by Stur (1875
p. 65) little as I like the generic name, and certain as I am that
some day it will be superceded. There is considerable similarity
between the Canadian form and A.antiguus Ett. sp. particularly
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as figured by Stur (1875 pl. XVI, figs. 4, 5). Kidston (1889
p- 421 pl. I, fig. 1) figures a specimen in the British Museum
Geological Department (V 1761) with which the Canadian
specimen has some similarity, but the pinnules of the latter are
rather larger and more rounded, and are all entire (so far as the
evidence available indicates) instead of splitting as do the pinnules
of A.antiguus.

Genus NEUROPTERIS, Brongniart.
1822. PFilicites, section Neuropteris, Brongniart, Class. Végét. Foss., p. 233.

The impressions of foliage included in this genus are pro-
bably almost all Pteridosperms. The most important species,
Neuropteris heterophylla was discovered by Kidston (1904) in
organic continuity with a large seed. For an account of the
important bearing of such results on botanical morphology
reference should be made to Scott’s “Studies” and Kidston’s
recent account (1911 p. 71) of the genus. The fronds generally
dichotomise, and are of large size, aphlebiae are characteristic.
In the compound leaves the terminal pinnule of each pinna is
generally the largest, often markedly so; the pinnules are entire
and appear leathery or stout. There is no single well marked
wid-rib, though in some species an aggregate of veins running
centrally for some way, much resembles one. The veins follow
a more or less arched course, and frequently dichotomise.

NEUROPTERIS HETEROPHYLLA, Brongniart.

[ =Neuropteris polymorpha Dawson].
Plate X1V, figure 35; Plate XV, figures 36, 38; Plate XXI, figure 56; and
text figs. 9 and 10,

1822. Filicites (Neuropteris) heterophyllus, Brongniart, Classif. Distrib.
Végét. foss., p. 233, pl. XIIT (ii), figs. 6a and b.

1831. Neuropteris helerophylla, Brongniart, Hist. Végét. Foss., p. 243,
pl. LXXI, LXXTI, fig. 2.

1862. Neuropteris polymorpha, Dawson, Quart. Journ. Geol. Soc., vol. 18,
p- 320, pl. XV, figs. 36, g, b, c.

1868. Negroptgg‘cs polymorpha, Dawson, Acadian Geol, ed. 2, p. 549,

g. 192¢. .

1871. Neuropteris polymorpha, Dawson, Foss. PlL. Devon Upp. Silur.
Canada, Rep. Geol. Surv., p. 49, pl. XVIII, fig. 212.

1886. Neuropteris heterophylla, Brongniart, Zeiller, Bassin houill, Valen-
ciennes Atlas, pl. XLVIII, figs. 1, 2; pl. XLIV, fig. 1.

1888. Neuropleris heterophylla, Brongniart, Zeiller, Text of Same, p. 261.

1888. Neuropteris polymorpha, Dawson, Geol. Hist. P, p. 72, fig. 22¢ (from
1905 edition).

18ee note p. 15.
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1910. Neuropteris polymorphe, Dawson, Matthew, Bull, Nat. Hist.F Soc,
New Brunswick, vol. 6, p. 248. .

1910. Newropteris heterophylla, Brongniart, Renier, Docum. PEtude Paléont.
terr. houill., pl. XCIX. ) I

(For complete synonymy of N. helerophylla see Kidston,F1911,['p, 75.)

Fig. 9. Neuropteris heterophylla, Brongniart. Qutline tracing of Dawson’s specimenfof
“N. polymorpha’ (see fig. 36, pl. XIV). E)
Fig. 10. Neuropteris heteroph‘iylla, Brongniart. One of the terminal pinnules of Dawson’s

“N. polymorpha,” enlar| to show the venation.
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The drawings given by Dawson in his first account of the
St. John Neuropteris are very incomplete, and we must turn
to the fig. 212, pl. XVIII, in his 1871 monograph for a sketch
of what is the most characteristic specimen obtained from the
St. John beds. This specimen is in the MecGill University
collection, No. 3311, and is by far the most perfect obtained
from the locality, though smaller portions and isolated pinnules
are frequent. It is shown in fig. 35, pl. XIV, of the present
paper, and in the outline sketch text fig. 9. A single pinnule
is enlarged to show the veins in text fig. 10. Dawson’s description
(1862, p. 320,and 1871, p.49) is asfollows:—‘‘Pinnateor bipinnate.
Rachis or secondary rachis irregularly striate. Pinnules varying
from round to oblong, unequally cordate at base, varying from
obtuse to acute. Terminal leaflet ovate, acute, angulated or
lobed. Midrib, delicate, evanescent. Nervures slightly arcuate,
at acute angles with the midrib.” To this in 1862 he added:
““In its variety of forms it resembles N. keterophylla Brongn., or
N. hirsuta Lesquereux; but it differs from the former in its
delicate midrib, and acutely angled nervures, and from the latter
in its smooth surface.” This was written before many of the
most important works on Coal Measure plants were published,
but now that they are available reference should be made to the
leading illustrations of N. heterophylla when the remarkable
resemblance, amounting to identity of the Canadian and
European plants, will be observed. At M. Zeiller’s suggestion,
I took Dawson’s specimen with me to Paris, and on comparing
it with specimens of Westphalian age, there remained no doubt
that the Canadian plant is simply N. heterophylla. The terminal
pinnule, which is rather pointed, may at first suggest that the
form is a local variety, but a specimen from the Paris collection
labelled “Mines d’Anzin, Etage, Westphalien No. V, 520" is
identical with the Canadian form in these particulars. Prof.
Zeiller kindly lent me the specimen to photograph. This is
shown in fig. 36, pl. XV, of the present paper, so that it is
possible for the reader to compare the two plants.

The Canadian specimens are all sterile foliage, and the
majority of them are fragmentary. Separated from the rachis
innumerable pinnules occur on the slates with other plants
(see fig. 56, pl. XXI). The pinnules are very variable in size
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according to the position on the leaf. One of the smaller speci-
mens shown in fig. 38, pl. XV, may possibly represent another
species, but is not conclusive. In the undoubted examples the
rounded, lateral pinnules vary from 5 mm to 15 mm, which is
the largest I have observed in the Canadian impressions. The
single terminal pinnules vary from 10-30 mm in length. Frag-
ments of the leaf abound in the series of Fern Ledge beds.

To establish the presence of N. heterophylla in the St. John
beds is an important point, for the plant is a particularly well-
known and representative Coal Measure form and is specially
characteristic of the Westphalian series. It has also proved of
exceptional interest to the students of plant evolution, for it was
the first ‘““fern’” impression to which seeds were found attached.
Scott’s Studies (1909) gives a general account of this very
valuable plant, where reference to the detailed work upon it can
be found. Reference should also be made to Kidston’s (1911,
p. 71) latest paper on the subject.

NEUROPTERIS ERIANA, Dawson, sp.
Plate XV, figure 39, and text fig. 11.

1881. Cardiopteris eriana, Dawson, Quart. Journ. Geol. Soc., vol. 37,
p. 305, pl. XIII, fig. 18.

1882. Cardiopteris eriana, Dawson, Foss. Pl. Erian (Devon.) Upp. Silur.
Canada, pt. 2, p. 114, text fig. 4.

1910. ? Cardiopteris eriana, Dawson, Matthew, Oldest Silur. Flora, Bull.
Nat. Hist. Soc. New Brunswick, vol. 6, p. 248.

The description and figures in the two accounts of the species
are identical. The original fragment from which Sir William
Dawson’s figure is drawn, is No. 3337 in the McGill University
collection. The specimen does not offer sufficient colour,
contrast or surface sculpturing to make a photograph worth
reproduction, so that Dawson’s original text drawing is repro-
duced to represent the type specimen. © In my pl. XV, fig. 39,
a photograph of a single pinnule is illustrated from the British
Museum collection, No. V 4141, which shows the veins very
clearly.



62

As will be noticed, both in Sir W. Dawson’s sketch, which
is reproduced in the present text fig. 11, and in the photo-

Fig. éé 4)}.Ie1nopteris eriana, reproduced from sketch by Sir William Dawson (1882, p. 114,
graph pl. XV, fig. 39, the form of the base of the pinnule is not
that of a true Cardiopteris, while the form of the pinnules and
their veins both coincide with those of the lateral pinnules of a
Neuropteris. Personally, I consider that there is little doubt
that the plant is really Neuropteris heterophylla, (N. polymorpha
of Dawson). This likeness is noted by Dr. Matthew (1911, p. 13).
Nevertheless, as the terminal pinnule is the most distinctive,
and as Dawson’s eriana lacks it, there is the possibility that they
might have formed different species, so that I am retaining
Dawson’s original specific name provisionally.

NEUROPTERIS GIGANTEA, Sternberg.
Plate XVI, figure 41,

1823. Osmunda gigantea, Sternberg, Versuch, fasc. 2, p. 86, pl. XXII, fig. 2.

1826. Neuropteris gigantea, Sternberg, Versuch fasc. 4, p. xvi.

1868. Neuropteris crassa, ba.wson, Acadian Geol 551

1871. Neuropteris crassa, Dawson, Foss. Pl Devon Upp. Silur. Canada,
Geol. Surv. Rep., p. 50, pl. XVII, fig. 200.

1871. Neuropteris retorguata, Dawson Foss. Pl. Devon Upp. Silur. Canada,
Geol. Surv. Rep., p. 50, pL. XVIL fig.

1886. Neuropteris mgantea, Sternberg, Zei er, Fl Foss. Valenciennes
Atlas, pl. XLII, fig. 1.

1888. Neuropleris giganiea, Sternberg, Zeiller, Text of same, p. 258.

1910. Neuropteris crassa and Neuropteris retor a, Dawson, Matthew,
Bull. Nat. Hist. Soc. New Brunawick, vol. 6, p. 248.

1910. Neuropteris ﬁzgantea Sternberg, Remer, Docum I'Etude Paléont.
terr. houi

Of Neuropleris crassa all that Sir William Dawson had
was one single pinnule. On this he founded the species and

described it in the ‘“Acadian Geology’’ as follows:—“Single
pinnules, broad, oval, oblique at base, thick, smooth above with
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very numerous arched veins.” This was supplemented by a
drawing in 1871, pl. XVII, fig. 200, which indicates that the pin-
nule was probably the same as those he described in 1871 as
N. reforquata.

The species N. reforquata is based on a number of separate
pinnules found scattered on the shales. The type specimen is
No. 3322 in the McGill University, and from this it appears that
the four pinnules drawn by Dawson, 1871, pl. XVII, fig. 197,
were taken; though they do not lie on the block as he has them,
it is obvious that they were re-arranged from considerations
of space. Inmy plate XVI, fig. 41, a photograph of the original
slab is given.

Dawson remarks that “It is a very distinct species, allied,
however, to N. flexuosa and N. gigantea of the Carboniferous.
The pinnules were either somewhat thick or strongly reflexed
at the margin. In these characters, as well as in the form of the
pinnules, it differs markedly from N. polymorpha, with which
it is associated in beds at Lepreau.”

The justice of the concluding remark will be recognised
immediately on reference to the illustrations of “N. polymorpha’
(see pl. XIV, fig. 35, pl. XV, fig. 38). Dawson recognised that
his species was allied to N. gigantea, but with his separation of
the Canadian specimens from that species, I cannot agree, for
they show no single character which justifies the step.

Zeiller (1888, p. 258) gives a very complete and detailed
desecription of the species from large and relatively complete
specimens, and he notes that it is very variable. When I was

.in Paris, M. Zeiller kindly showed me specimens with which to
compare Dawson’s St. Jobn’s type, and among them it was inter-
esting to notice the frequency of scattered pinnules without any
rachis. The tendency for the pinnules to drop from the rachis
may possibly be a specific character, in which case it would give
further support to the view that the St. John specimens are
identical with the European ones, because the only examples of
the former which exist are merely isolated pinnules.

On the type specimen at McGill are a number of separate
pinnules, as can be seen in the photograph. They vary from less
than 1 cm to nearly 2 cm in length, and from 4 mm to 8 mmin
breadth. There is no distinct midrib, the veins radiating from
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the base of the finnale, but in the lower half of the pinnule they
run so as to give the appearance of a midrib.

The species N. gigantea is widely distributed in the European
Coal Measures.

David White (1900, p. 895), in his account of the American
Pottsville, mentions that the original form of the species “as
described and figured by Sternberg, if present in our Carboni-
ferous basins, appears, so far as yet known, to occur only in the
topmost beds of the Pottsville formation.” White gives no
figures of his Pottsville forms, so that it is not possible to com-
pare them further with those from St. John, but his remarks
tend to confirm the determination, were anything further needed
after M. Zeiller’s remark on seeing the type specimen, that it

“certainly gigantea.”

NEUROPTERIS SELWYNI, Dawson

(? Neuropteris Schlehani Stur).
Plate XV, figure 37, and text fig. 12,

1871. Neuropteris Selwyni, Dawson, Foss. Pl. Devon. Upp. Silur. Canada,
Geol. Surv. Rep., p. 50 ,pl XVII fig. 198.

[? 1877. Neuropteris Schlehani, Stur, Culm Flora Ostauer Schichten, p. 183
(289), pl. XTI (XXVIIT), figs. 7, 8a, b, c.]

[? 1886. Neuropleris Schleham, étur Zelller, 'Fl. Foss. Valenciennes, Atlas,
pl. XLV, fig. 3; pl. XLVII figs. 1, 2.]

[? 1888. N europtms chleham, Stur, Zexller, text of same, p. 280.]

[? 1907, I&Teuropte]ms Schlehani, Stur, Potonié, Abbild. Beschrexb Lief v,

o. 100

1910. Neuropleris Selwym, Dawson, Matthew, Bull. Nat. Hist. Soc. New

Brunswick, vol. 6. 48,

The original specimen on which Dawson’s species was
founded is No. C in the MeGill University collection. A
photograph of this is shown in my plate XVI, fig. 37. It is the
only specimen of this species from these beds which I have seen,
and Dawson mentions that he had only one. Five nearly
complete pinnules are attached to the rachis, so that the frag-
ment is small. The drawing in Dawson’s plate XVII, fig. 198,
however, scarcely does justice to it, and does not bring out the
shape of the pinnules particularly well. My photograph also
fails to bring out the details of the pinnules as clearly as one
would like, owing to the nature of the specimen. Their shape
is shown more definitely in the outline drawing in text fig. 12.
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Comparison of the actual specimen with the published
figures and with the collections in Paris leave no room for
doubt that the plant is exceedingly like the Neuropteris Schlehani
of Stur. Indeed, it is very possible that they are identical, for

e

¥ig. 13. Neuropteris Selwyni, D . Enlar f the three central pinnules of D. '8
type specimen, to show their shape, veins and the “notch” n on the lower side of the
pinnules. Original of Dawson’s fig. 198; of. fig. 37, pl. XV.

the only point of difference between the St. John and the
European species is the small “notch’” cut off from the base of
the pinnule, of which Dawson speaks.

This may be simply an illusion due to slight displacement
of the pinnules before petrifaction, but as of the five pinnules,
three clearly show this “notch” we must be content to accept
it as a specific character for the present, and hence to separate
the Canadian form from the European N. Schlehani, although
personally I think a determination on such material is far from
satisfactory.

The original description of the St. John specimen was as
follows:—‘“Pinnate. Pinnules oblong, narrow at the point,
curved upward. The lower side of the bage cut off obliguely,
so as to form a notch between the pinnule and the petiole.
Midrib distinet. Nerves much curved, forking once or twice.”
(Dawson, 1871, p. 50).
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The main character of the pinnules are: their simple,
elongated form, in which the two margins are approximately
parallel till they come suddenly to the rounded tip of the lamina;
the well marked, apparent midrib, remaining distinct almost to
the tip of the leaflet; the curve of the veins running to the margin
of the leaf; and, in particular for the St. John specimen the
small cut or “‘noteh’ on the lower side of the base of the pinnules.
This is seen in the outline, text fig. 12, at n.

In the St. John specimen the pinnules are 12 mm long by
4 mm broad at the base, which is a fair average size for
N. Schlehant. It must be remarked that the European speci-
mens are large enough to show how the size of the pinnules vary
on the same leaf according to their position in it, a fact which
is not illustrated by such a small fragment as the St. John
specimens.

In his recent “Abbildungen und Beschreibungen” Potonié
(1907, Lief. 5.) gives the nomenclature and descriptions, with
several figures, of N. Schlehani, to which reference should be
made. Good figures and a detailed description are also given
by Zeiller (1888).

David White (1901 p. 105) writing of the discovery of
Whitileseya Dawsoniana says the species is associated with “a
fragment of Neuropteris (labelled Neuropterts Selwyni) appar-
ently indistinguishable from a plant from the Upper Pottsville
of the Appalachian province described in manuscript by the
writer as a variety of Neuropterts Schlehani Stur.” Which
tends to support the view that Dawson’s Selwyni type is the
same as the European form.

N. Schlehani is widely distributed in the European Coal
Measures, and is figured recently by Renier among his hundred
plates of the characteristic Westphalian plants.

NEUROPTERIS 8.

[=Nephropteris varia. Dawson pars.).
Plate XV, figure 40.

1862. Cyclopteris varia, Dawson, Quart. Journ. Geol. Soe., vol. 18, p. 319,
pl. XV, fig. 34.
1868. Cyclopteris varia, Dawson, Acadian Geology, ed. 2, p. 549.
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1871. Cyclopteris (Nephropteris) varia, Dawson, Foss. PL Devon. Upp.
Silur. Canada, Geol. Surv. Rep., p. 47, pl. XVII, fig. 201.

1910. Nephropteris varia, Dawson, Matthew, Bull. Nat. Hist. Soc. New
Brunswick, vol. 6, p. 248.

The original and only specimen of this plant is in the
McGill University collection, No. 3310, and a photograph is
given of this in Pl. XV, fig. 40 of the present paper.

The leaf is obviously neuropteroid, but is not complete
enough to be identified with certainty. Its chief characteristic
is the irregularly running prolongations from the pinnules down
the rachis, which have veins coming direct to them and not
radiating from the main supply of the pinnule. This leaf
bears some resemblance to the European Neuropferis obliqua,
but I was not convineed of their identity. It appears still more
like Neurodontopteris impar (Weiss) Potonié described and figured
by Potonié (1893 p. 1, pl. I, fig. 1) but no satisfactory deter-
mination can be made from such a fragment as the St. John
specimen, and its specific naming must await the discovery of
further specimens.

Genus TRIGONOCARPUM, Brongniart.:

1828. Trigonocarpum, Brongniart, Prodrome, p. 137.
1881. Trigonocarpus, Brongniart, Recher. Graines foss., p. 24.

TRIGONOCARPUM PERANTIQUUM, Dawson.

1871. Tn'éonocarpum perantiguum, Dawson, Foss. Pl. Devon. Upp. Silur.
anada, Geol. Surv. Rep., p. 62, pl. XIX, fig. 228.

1910. Trigonocarpum perantiguum, Dawson, Matthew, Bull. Nat. Hist.
oc. New Brunswick, vol. 6, p. 249.
The specimen is quite indeterminable specifically, but it
may possibly be included in the genus Trigonocarpum.
Dawson describes the form “Ovate; when full grown, half

1Scott and Maslen (1907) use T'rigonocarpus in their monograph, and on
p. 90 they have a foot note explaining their adoption of this form and ﬂointing
out the varieties of spelling 1in different authors. “Brongniart himself in his
original Prodrome uses T'rigonocarpum, in his Tableau T'rigonocarpon is used,
while in the memoir on the St. Etienne the genus appeared as Trigonocarpus.
. . . Prof. F. W. Oliver, F.R.S,, . . . uses Trigonocarpus, and for the sake
of uniformity among present-day observers we have adopted the same form.”
But in the face of the clear priority of T'rigonocarpum, it appears to me that
we have no choice in the matter.
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an inch wide and one inch long, with obscure indications of ribs
toward the narrow end,” and he adds that ‘““they resemble some
of the Carboniferous Trigonocarpa.” In view of the abundance
of Alethopteris foliage, it is most probable that Trigonocarpum
should be among the débris of the flora (see p. 52).

Genus RHACOPTERIS (Schimper), Stur. Em.

1885. Rachopteris, Stur, Carbon-Fl, Schatzlarer Schichten, p. 5.

This genus of foliage impressions is characterised by simply
pinnate fronds, with large, wedge-shaped pinnules alternating
along a broad, often furrowed, rachis. The pinnules are more
or less irregularly divided into strap-shaped segments, and the
veins radiate from the broad base. In fertile fronds, the end
of the rachis dichotomises and bears much divided branches with
sporangia, recalling those of the living Botrychtum in appearance,
but probably without any real likeness to them.

RuacorrERIS BUsSEANA, Stur.

Plate XVII, figure 43, and text figure 13.

1885. Rhazl;o tenisl guss;ana, Stur, Carbon-Fl. Schatzlarer Schichten, p. 7,
pl , fig. 2.

1906. Pseudobaiera McIntoshi and mut. flabellata, Matthew, Bull. Nat.
Hist. %o'(; New Brunswick, vol. 5, p. 394 and 396, pl. VIII, figs.
1-6 and 7.

1910. Pseudobaiera McIntosht and mut. flabellata, Matthew, Bull. Nat.
Hist. Soc. New Brunswick, vol. 6, p. 248.

1911. Pseudobaiera McIntoshi and mut. flabellata, Matthew, Trans. Roy.
Soc. Canada, ser. 3, vol. 4, p. 16, 17, pl. on p. 20, figs. 1-8 and 9.

In Matthew’s description of this plant he says: “In the
fertile pinnules the lobes are replaced by obovate sporangia or
geed vessels, alternately pinnate, as in the barren frond, and
becoming smaller towards the end of the pinnule.” (Matthew,
1911, p. 15). In my own examination of the specimens, how-
ever, which were kindly placed at my disposal in St. John, I did
not see any that appeared entirely conclusive in their evidence
that this was actually the case. Neither does this fructification
(were its attachment certain) appear to support Dr. Matthew’s
conclusion that the plant is allied to Baiera.
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Fig. 13. Rhacopteris Busseana, Stur. Traced sketch from the reverse of Matthew's type
for his Pseudobaiera Molntoshi, cf. fig. 43, pl. XVII. It shows the divided, alternating
pinnules and the grooved rachis.
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The salient characters of this plant are:—the straight,
stout, central rachis down which runs a medial well-marked
furrow. This is seen in the upper portion of figure 43, pl. XVII,
and in the outline figure, text fig. 13. From this the alternating
pinnae are attached by a broad simple base, without definite
petiole at intervals of 10-15 mm. These are about 3 cm long
in the 8t. John material, which is nearly all rather incomplete.
The pinnae are irregularly divided into several strap-like seg-
ments which partly divide again, ending in irregular points or
teeth. The main veins appear to be straight, coarse, and simple,
and the finer veins are not preserved in the specimens that I
have seen.

Potonié (1903, lief. 1) includes Stur’s species R. Busseana
in Schimper’s Rhacopteris asplenites, but, in the present imper-
fect state of our knowledge of the genus, the difference between
the two forms seems sufficient to justify the retention of the
separate species already instituted. RE. Busseana has more
compact, and much less deeply cut leaves than some of the
forms included in R. asplenites as re-described by Potonié, and
it appears to me that nothing is gained by making tri-nominal
varieties in place of the original species.

“Pseudobaiera” of Matthew is obviously a Rhacopleris as
reference to the illustrations in Potonié (1903) and Stur (1885)
and to Schimper’s, Zeiller’s, and Zittel’s text books will indicate.
It is very similar to Sphenopteris asplenites, figured by Geinitz,
1885, pl. XXIV, fig. 6, and it may be that this specimen is really
identical with the species figured as Rhacopleris Busseana by
Stur in 1885. But of the identity of Stur’s plant, figured on
his pl. LXII, fig. 2, and the Canadian specimen, of which a
photograph is given on my pl. XVII, fig. 43, there can be no doubt.

The specimen which I have the privilege of figuring was
kindly lent me by Mr. MclIntosh, curator of the St. John
Natural History Society, and is the reverse of the one figured
by Matthew (1911, fig. 1) in his second account of his new
genus Pseudobaiera.

An outline sketeh of this is given in text fig. 13, which
shows that though the specimen is far from complete, it is fully
sufficient to indicate its perfect agreement with the European

type.
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The genus is widely distributed in the Coal Measures,
particularly in the upper portion of the Middle productive
measures.

“FERN”’ APHLEBIAE

CYCLOPTERIS VARIA, Dawson.
Plate XVII, figure 44.

1871. Cyclopteris varia, Dawson, Foss. Pl, Devon. Upp. Silur. Canada,
Geol. Surv. Rep., p. 47, pl. XVII, fig. 202.

Although the name Cyclopteris varia was given by Dawson
to another plant, which he described as being like some European
species of Neuropteris, he included in 1871, the present specimen
with that Neuropteris-like form. Reference to his plate XVII,
figures 201 and 202, will show the two specimens which compose
his species C. varia, and it will at once be seen that one is a
Neuropteris-like pinnule and the other an Aphlebia. They are
on different blocks, in which the matrix differs considerably as
to texture, and these two single specimens are the only ones
recorded of either form. Consequently, there is no basis for
their association together to form a species, and as the neurop-
teroid fragment (see p. 67, present work) seems to be identical
with a European form, it leaves only the one specimen which is
a true Cyclopteris in the sense defined by Seward (1910, p. 571).
He says: “it is now universally admitted that Cyclopteris is not
a distinct genus and that the specimens so named were borne
as modified pinnules on the main rachis of Neuropteris and
Odontopteris. 1t is, however, convenient to retain the name for
detached leaflets which cannot be referred to the fronds on which
they were borne.”

Dawson’s original specimen is illustrated in my plate XVII,
fig. 44. It is on the same slab with fragments of “‘Neuropteris
polymorpha’’ (see p. 58) and it is not at all unlikely that it is
one of the aphlebiae of this form, for it resembles those known
to be attached to the European Neuropteris.

CycrLopTERIS BROWNII, Dawson.
1863. Cyclopleris Browgii, Dawson, Quart., Journ. Geol. Soc., vol. 19, p. 463,

pl. XVII, fig. 6.
1871. Cyclopteris Browm‘i, Dawson, Foss. Pl. Devon. Upp. Silur. Canada,
p. 46, pl. XV, fig. 172,
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1871. Cycloptens (Ne hroptens) fnobbematwa, Dawson, Foss. Pl. Devon.
Upp. S anada, Geol. Surv. Rep., p. 47, pl XV, figs., 173, 174

1882, Cycloptens (Platyp g;lum) Brownit, Dawson, Foss. Pl. Erian (Devon)
Upp. Silur. Canada, pt. 2, p. 101, pl. XXIII figs. 11-13.

1894. Cyclopteris sp. cf. Brownis, a.wson, Nathorst, ’K. svensk. vet. Akad.
Handl, vol. 26, p. 13, pl. I, fig. 1

1910. Nephroptens problematzca, Da.wson, Ma.tthew, Bull. Nat. Hist. Soe.
New Brunswick, vol. 6, p. 248.

1912. Psygmophyllum Brownii (Dawson), Arber, Linn. Trans., vol. 7, p. 398.

The fragments described as C. Brownii and C. problematica
by Dawson are exceedingly incomplete and at the same time far
too similar to warrant the retention of two distinct specific names,
and, therefore, as C. Brownii has precedence, I include both
sets of impressions under this name. They do not seem to be
the same as the Devonian plants Smith and White include in
Platyphyllum Brownianum.

Dawson’s original species was described from the true
Devonian rocks, so it ig far from certain that the St. John plants
really should be included in the same species though in the
MecGill collection a specimen labelled C.Brownit was presented by
Sir W. Dawson. The fragments are too imperfect and too
unimportant, however, to make it possible or worth while to
- argue their terminology at length. Dawson compared his
impression with that of Rogers (1858) pl. XXII without a
name, but as Nathorst (1894, p. 13) pointed out, they do not
seemm to be the same thing.  Arber’s association with
Psygmophyllum seems to be quite unfounded.

FERN APHLEBIAE

[=RHIZOMORPHIA LICHENOIDES, Matthew]

1908. Rhizomorphia hchenm,des Matthew, Trans. Roy. Soc. Canada, ser. 3,
vol. 1, p. 186, pl. 1 ﬁg 1.
1910. hazmnorphuz lwheno'ules, Maitthew, Oldest Silur. Flora, Bull. Nat.
Soc. New Brunswick, vol. 6, p. 247.

As 1 have not been able to examine the original specimen,
I am not in a position to add anything to Dr. Matthew’s
description. It is most unlikely that it is either a Thallophyte
or a Lichen, and the solution of the problem that seems most
reasonable is to look on it as a Fern aphlebia.
PTERIDOSPERM FRUCTIFICATIONS ?
Genus SPORANGITES, Dawson.

1871. Sporangites, Dawson, Foss. Pl. Devon. Upp. Silur. Canada, Geol.
Surv., Rep. p. 63 .
[Dawson used the generic name as early as 1862, but for other things
now known to be spores, etc.]



73

SPORANGITES ACUMINATA, Dawson.
Plate XVIII, figure 46; Plate XXV, fig. 67; and text fig. 14.
1862. Annularie acuminata, Dawson, Quart. Journ. Geol. Soc., vol. 18,
p. 312, pl. X111, fig. 21.
1865. Amnnularia acuminata, Dawson, Hartt in Bailey’s Report, p. 135.
1868. Annularia acuminata, Dawson, Acadian Geol., ed. 2, p. 540, fig. 194G.
1871. Sporangiles acuminata, Dawson, Foss. Pl. Devon. ﬂpp. Silur. Canada,
Geol. Surv. Rep., p. 63, pl. X’IX, figs. 232, 234.
1888. Annularia acuminata, Dawson, Geol. Hist. Plants, p. 82, fig. 31G.
(from 1905 edition).
1910. Johan'noghytcm discrepans (fructification only), Matthew, Trans.
Roy. Soc. Canada, ser. 3, vol. 3, p. 83, pl. 111, figs. 8, 10.

Dawson originally described these minute impressions as
being related to A.sphenophylloides, but after he had had more
specimens under observation he concluded in 1871 (p. 63)
that they were spore cases. The species was then described
as ‘‘spore-cases: oblong acuminate, six to nine in a whorl erect,
or slightly spreading. Dehiscence lateral.”

These little bodies are exceedingly frequent in the shales
of the Fern Ledges and often occur in numbers together mingled
with a variety of other small fragments. A photograph of a
typical surface showing several examples of Sporangites with
fragments of Alethopteris and Hymenophyllites is given in the
present paper, pl. XVIII, fig. 46. This is taken from specimen
40,530A in the British Museum, which was presented by Sir
William Dawson. In text fig. 14 a couple of the small organs

are shown natural size, with an enlargement.

Fig. 14. Sporangites acuminata, Dawson. Natural size and enlarged. Showing the five-
pointed cupule-segments or sporophylis.

As Dr. Matthew (1910 A p. 86) points out, five, and not a
higher number, is the typical number of parts. Each of the
segments is about 5 mm long, with a very sudden and sharp
point. Dawson speaks of the longitudinal dehiscence of these
spore cases, but I can find no example illustrating this. I have
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seen no indication of spores, and the material is too imperfectly
preserved in its graphitized form, to obtain any by treatment of a
fragment removed from the matrix in the way that has been so
successful in Prof. Nathorst’s hands with true plant films. The
presence of seeds within these small cupules or capsules, or what-
ever one may call them, has been suggested by Matthew, (ref.
ante p. 52) but their existence does not appear to be fully
established. The structures certainly suggest the cupule of a
Pteridospermic seed, but if that is their nature, it is more probable
that they enclosed a single seed and not three, as Matthew
suggested.

In fig. 67, pl. XXV, I give an enlarged drawing of a specimen
on the British Museum slab (40,530) which is certainly suggestive
of a small oval seed within the cupule like segments. But the
graphitization is so extreme that it is quite impossible to be sure
that this appearance is not chimerical. The nature of these
interesting little bodies must remain problematical till further
evidence accumulates.

PTERIDOSPERM FRUCTIFICATION.

PTERISPERMOSTROBUS BIFURCATUS gen. ef. spec. nov.
Plate XVII, figure 45; plate XXV, fig. 69; and text fig. 15.

In the British Museum collections, among those specimens
obtained from Mr. W. J. Wilson is an exceedingly interesting
example of a fructification (V. 4095). This is shown in fig. 45, pl.
XVII, of the present paper, and an outline sketch of the specimen
is given in text fig. 15. It is most unfortunate that the axis
of the specimen is broken away so that it is not possible to see
the method of branching on either side, but from the portions
that are preserved, it looks as though there had been a simple
axis bearing at intervals of 1 cm small lateral branches which ran
out almost at right angles for 4 mm, and then bifurcated to two
equal stalks about 4 mm long, each of which bore without any
scales or bracts, a fertile organ. It is difficult to say whether
this organ was a seed enclosed in a cupule, or was a complex
male organ. The body has considerable superficial resemblance
to a seed enclosed in a cupule, much as we have in Lagenosioma.
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) As Nathorst (1908 p. 10) has pointed out, organs super-
ficially resembling seeds, and which have been identified as
such, have proved under more critical examination to have been
spore-containing bodies, so that without microscopic data,
dogmatic determinations are not to be recommended.

|
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Fig. 15. Pterispermostrobus bifurcatus, sp. n OQutline from original

speoimen
of. fig. 45, pl. XVII, showing the axis with bﬂureahng fertile a, detached fruit body
showing three lobea of sporophylls or cupule.

The specimen is, unfortunately, merely a graphitized film
like all the St. John material, so that it is useless to anticipate
confirmatory results from a microscopic examination of this
specimen. Mg

It is difficult even to say precisely how many lobes the
“cupule” like structure had. Three are perfectly distinct (see
a, text fig. 15) and in the other examples there are signs of more,
making five a possible number of teeth or lobes. These extend
about 3 mm beyond the united basal portion which contained
the seed (if it was one) or the series of sporangia or synangia.
This region of the organ is 4 mm long by 3 in width. The teeth or
lobes of the upper, divided part are continued down the outside
of this region as ridges, and there appear to be 3 loculi or ridges
visible on one surface of the body of the organ.

A comparison. with Lagenostoma is obvious; but another
possible interpretation of this structure is to look on it as a male
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organ composed of five partially coherent sporophylls with freeends,
on each of which on theé inner side and thus forming a compact
pod-like organ, was a row of sporangia or synangia. A restora-
tion of a part of the structure in fig. 69, pl. XXV, brings out the
salient features of the branching, etc. The fructification is not
paralleled by any known structure of which I am aware. The
nearest to approach it is Lagenostoma Sinclatri Arber from the
Lower Coal Measures of Britain (see Arber, 1905 A) but the
mode of branching in the latter species seems much more
irregular and spreading.

The Canadian form, for which I must found a new pro-
visional genus and species, may be diagnosed as follows:—

PTERISPERMOSTROBUS GEN. NOV.

Founded to include the fructifications of Pteridosperms that
cannot be associated with a known species of parent, and that
may be either seeds, male organs borne on a definitely branch-
ing rachis.

PTERISPERMOSTROBUS BIFURCATUS Sp. nov.

Slender rachis 1-1-5 mm wide bearing at inlervals of 1 ecm
lateral axes of equal width which stand at a high angle, and speedily
bifurcate to two equal parts, each bearing, without scales or bracts,
a fruit body fmm long, 3mmwide, with projecting (3-6) teeth or cupule
lobes about 2 mm in length. The main body of the fructification
appearing ridged or ribbed,and may contain sporangia (or synangia)
or a ribbed seed.

Locality—Fern Ledges, Lancaster, New Brunswick.

Type—V. 4095 in the British Museum Geological
Department.

Horizon—Upper Carboniferous, Westphalian.

From the St. John beds, Dr. Matthew (1910A p. 91) has
described single bifurcating stalks bearing “‘elongated lenticular
objects that appear to be fruit-vessels’” (see his pl. V, figs. 2¢
and 5). It appears possible that these may be broken fragments
of the present fructification though his drawings do not show
enough detail to make this certain. He associates his fruit
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bodies with Psilophyton elgans (see p. 30), but even if his speci-
mens should prove to be portions of Plerispermostrobus bifurca-
tus there is no evidence in favour of associating the structures
with Psilophyton.

There can be little doubt that Pierispermostrobus bifurcatus
is the fructification of one of the many species of Pteridosperms so
characteristic of the Coal Measure period, and of which fragments
of the foliage of several well-known examples abound in the St.
John deposits, and though it is unlike the known fructifications
of species Lyginodendron or Medullosa there are many Pteridos-
perms of which the fructifications have not yet been recognised,
to one of which it may very well belong. The most interesting
feature of the new plant from St. John is the branching of the
axis. Very little is known at present about the exact way the
organs of fructification were borne by the Pteridosperms, though
in the best known cases, Lyginodendron (Crossotheca) and Neu-
ropteris heterophylla it is certain that the male and female organs
were borne on the foliage leaves. Such an axis as Plerisper-
mostrobus bifurcatus suggests a specialised segment at least, if
not a distinct branch, and raises a number of points which might
lead to interesting morphological discussions if more material
were available so that the features of the fructification could be
established with security.

At present I can only give a preliminary account of the
species and await the discovery of further specimens.

GINKGOALES?
Genus WHITTLESEYA, Newberry.
1853. Whiitleseya, Newberry, Cleveland Ann. Sci., vol. 1, 1853, p. 116.

This genus is characteristic of the American Coal Measures,
though it has been found in the Schatzlarer Schichten in Europe.
For an account of the genus reference should be made to Mr.
David White’s paper (1901) and to Potonié (1904, lief. I1, No.
40). The genus comprises a number of species of simple flabel-
late leaves with petioles. The lateral borders of the leaves are
generally parallel, but the leaves may be wide or linear, and
generally narrow down suddenly at the base. White (1899,
p. 272) considers that they should perhaps be included in the .
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Ginkgoales. The plants have a characteristic and easily recog-
nigable appearance, so that there need be no doubt about their
determination.

This genus was discovered in the upper Palacozoic rocks
of Nova Scotia by Dr. H. M. Ami (1900) in rocks supposed by
Sir William Dawson to be Devonian, and probably the equiva-
lents of the St. John beds. Since then species have been dis-
covered actually in the St. John deposit by Mr. David White
and Dr. Matthew. This plant’s occurrence being so character-
istic of Carboniferous rocks in North America it forms one of
the strongest links in the chain of evidence for establishing the
Carboniferous age of the St. John deposits.

WERITTLESEYA DAWSONIANA, D. White.
1901.  Whitileseya Dawsoniana, D. White, Ottawa Naturalist, vol. 15, p. 105,
pl. VII, figs. 4, 4a.

1910. Whittleseys Dawsoniana, D. White, Matthew, Trans. Roy. Soc.
Canada, ser. 3, vol. 3, p. 98, pl. VI, figs. 12, 13.

Mr. David White’s diagnosis is as follows:—Leaf very
small, short, squarrose, broader than long, truncate at the apex,
round-truncate at the base, thick; nerve bands very broad,
156 mm-1-75 mm in width, about 10 or 12 in number, parallel
to the lateral borders, apparently undivided, and forming very
broad and very low flat costae which are contiguous or slightly
confluent in the interior of the leaf, each band terminating in a
short, broad tooth.” The specimen was discovered by Mr.
White in the McGill collection on a specimen labelled as Neu-
ropteris Selwyni among the St. John plants of Sir W. Dawson.

WHITTLESEYA CONCINNA, Maitthew.

1910. Whiltleseya concinna, Matthew, Trans. Roy. Soc. Canada, ser. 3,

vol. 3, p. 99, E:iaVI’ fig. 9.
W. concinna var lata, Matthew, loc. cit., p. 99, pl. VI, fig. 10.
W. concinna ver arcta, Matthew, loc. cit., p. 100, pl. h, fig. 11.

This species collected by Mr. Wilson from the Fern Ledges,
St. John, and described by Dr. Matthew, differs from the preced-
ing in the shape of the leaf blade and the character of the veins.

It is compared by the author to W. desiderata D. White, found
in the Harrington river beds.
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GINKGOALES ?
Genus DICRANOPHYLLUM, Grand ’Eury.
1877. Daw:(zlno hyllum, Grand "Eury, Fl. carbonif. Loire, p. 272, pls. XIV

The genus was founded by Grand 'Eury for woody branches,
bearing distinct leaf bases, to which were attached narrow,
dichotomising leaves. The veins of the leaves were simple,
parallel, and dichotomising with the divisions of the narrow
lamina. The leaves were very numerous, and inserted spirally
on the stem, attached to a rhomboidal leaf base cushion. Speci-
mens have been found with small “seeds” attached to leaves
nearly resembling the norma,l foliage, but their structure is
uncertain.

The species described are very few, among them D. galli-
cum Grand ’BEury; D. striatum Grand 'Eury; D. tripartitum
Grand "Eury; and D.robustum Zeiller appear practically to have
been confined to the Stephanian stage of the Coal Measures, so
far as present discoveries go. D. Richir is of Westphalian age.

DICBRANOPHYLLUM GLABRUM, Dawson sp.
Plate XVIII, figure 47.
1862. Pszlophyton? glabrum, Dawson, Quart. Journ. Geol. Soc., vol. 18,

p.

1865. Pstlophyton ? glabrum, Dawson, Hartt in Bailey’s Report, p. 135.

1868. Pstilophyton 7 glabrum, Dawson, Acadian Geol., ed. 2, p. 543.

1871. Pszlophyum? glabrum, Dawson, Foss. Pl Devon. Upp ilur. Canada,

Geol. Surv. Rep., p. 41, pl. VIL fi

1910.  Psilophyton (?) glabrum, ﬁawson, Matthew, Trans. Roy. Soc. Canada,
ser. 3, vol. 3, p. 92, pl. V. 1-3.

1910. Psdophytme ? glabrum, Dawson Matthew, QOldest Silur. Flora, Bull.
Nat. Hist, Soc. New Brunswmk vol. 6, p. 248.

In his original description Dawson (1862, p. 315) expressed
his doubt that this plant belonged to the genus Psilophyion,
which he had founded. He diagnosed the species as follows:—
“Smooth, flattened, bifurcating stems, two lines i in width, with
a slender woody axis,” and he added that the ob;ects were of a
doubtful nature, and may have been either roots or stems. In
1871 he states that his doubts were not dispelled about the
plant, and to the details of their description adds that their
surface was occasionally marked with fine longitudinal striae—
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a point which is well brought out in fig. 47 of my plate XVIII.
Dawson states that he had some specimens as much as a foot
in length, but as I have not seen these, I cannot be sure if these
large specimens are identical with the specimen which I take as
the basis for determining that the plant is a Dicranophyllum.

Dr. Matthew (1910A, p. 92) re-describes this species, and
figures a specimen (his pl. VI, fig. 1) collected by Mr. A. G.
Leavitt which “exhibits a plant with a dichotomy more exact
than is found in any species of Psilophyton.”” In this feature
the plant differs from the Psilophyta of the Gaspe Devonian,
a8 Dr. Matthew points out. He continues: “It is difficult to
suggest possible affinities for this plant, and it is only left under
Psilophyton because its relationships are still obscure.”

The beautiful specimen which was kindly lent to me by
the Natural History Society of New Brunswick, and of which I
am privileged to publish a photograph (pl. XVIII, fig.47) demon-
strates the nature of the plant so clearly as to remove the doubt
as to its nature.

The specimen is 9 cm in length, but is not quite complete.
It consists of a dichotomising leaf whose single blade at the base
i8 3 mm in width. This dichotomises to two bladeseach 2 mm
in width, and each with two prominent double ribs. One of these
blades runs for about 2 em and the other for about 3 cm before
each dichotomises again to blades 1'5~2 mm wide. After
3'5 ¢m these divide again to blades 1 mm wide. Owing to
the apparently single ribs (veins) in these terminal portions, I
should think it possible that these were the final divisions of the
leaf, because in the segment below there are double ribs, and in
the one preceding, the four ribs are quite distinct. This can be
seen clearly in the photograph. The terminal segments are
broken off, and do not conclude in a point, or spine, as would
probably be the case were they complete. Enough of the leaf
is present, however, to establish its identity with the genus
Dicranophyllum of Grand ’Eury (see Grand ’Eury, 1877,
pl. X1V, fig. 10, and Zeiller, 1880, p. 158, pl. CLXXVI, figs. 1,
2). Renault (1885) discusses the genus in his text books, and
reference may be made to his reproductions of Zeiller’'s and
Grand "Eury’s figures (see Renault’s pl. IV, figs. 7,8, 9). One
or two other species have been described later by M. Grand
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"Eury (1890, p. 335) and by M. Zeiller, but they are less similar
to the Canadian species than is D. gallicum Grand 'Eury.
The Canadian species appears to be distinct from all the Euro-
pean ones, however, notably in its size, which is greater than that
described for the French examples.

The Westphalian species D. Richiri (Renier, 1910) is
not like the Canadian form and has much smaller
leaves.! )

GYMNOSPERMS.

CORDAITALES.

Genus CORDAITES, Unger.
1850. Cordaites, Unger, Genera et Species Plantar. foss., p. 277,

The group of the Cordaiteae is one of the largest and best
known of Palaeozoic plants. They were trees, some reaching
as much as 90 ft. in height, with long shafts and a branching
crown of leaves. The name Cordaites is primarily applied to the
leaves, but should include all the parts of the plant as they are
agsociated. The leaves are long sword shaped or linear, simple
entire, and may be as much as 90 cm long. They are very
coriaceous, with parallel veins which dichotomise at intervals.
According to the size and width and shape of the leaves, they
were called Cordaites, Poacordaites, Dorycordaites, by M. Grand
"Bury.

The wood of the shafts has variously been named Araucari-
ozylon, Dadoxylon, etc., and the internal pith casts are known
as Sternbergia. The inflorencences are Coradaianthus and some
of the many species of Cardiocarpon are the seeds of the same
group. Other ‘“‘generic’”’ names have been given to different
parts of the plant. Reference should be made to the accounts

1While passing this through the press, I received a letter from M.
Renier in which he says that he agrees with me that most of the
specimens of this agree with Dicranophyllum, but that in St. John he
saw one larger specimen which probably suggests unusual features. I
wrote at once for the specimen but have not received it by the time
this had to be passed for press.
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in Scott’s ‘“‘Studies’”” and other text books. Recently Dr.
Kidston (1911, p. 228) has given a good summary of the
Cordaiteae.

Corpartes Rosei, Dawson.

[=C. borassifolius, Sternb. ?]

Plate XIX, figure 50, and text fig. 16.

1861. Cordastes Robbii, Dawson, Canad. Nat., vol. 6, p. 168.

1862. Cordaites Robbii, Dawson, Quart. Journ. Geol. Soe., vol. 18, p. 316,
pl. X1V, figs. 31, a, b, c.

1868. Cordaites Robbii, Dawson, Acadian Geol. ed. 2, p. 544, fig. 190.

1871. Cordaiies Robbii, Dawson, Foss. Pl. Devon. Up?. Silur. Canada,
Geol. Surv. Rep., p, 43, pl. X1V, figs. 157-162 (?).

1886, 1888. Cordaites borassifolius, Sternb., Zeiller, Bassin houill. Val-
enciennes, p. 625, pl. XCfI, figs. 1-6.

1888. C(Z&ilaites)Robbfii, Dawson, Geol. Hist. Pl p. 81, fig. 30 (from 1905
ition).
1900. Cordaites Robbit, Dawson, Kidston in Ami, Trans. Nova Scotia
Inst. Sci., vol. 10, p. 168.

1900. Cordaites Robbii, Dawson, White, Foss. Fl. Pottsville Form., p. 903.

1910.  Cordattes Robbii, Dawson, Matthew, Nat. Hist. Soc. New Brunswick,
vol. 6, p. 249.

The beautiful little cluster of leaves figured by Dawson in
1862 is shown in fig. 50, pl. XIX of the present paper from the
specimen now in MeGill University collection (No. 3299).
The definition of the species given by Dawson (1862, p. 316) is:
“Leaves, elongated, lanceolate, sometimes three inches wide
and a foot in length. Veins equal and parallel. Base broad,
clasping the stem, point acuminate.”” To this description
nothing was added in the 1871 memoirpsbut a single larger leaf
wasg figured (now No. 3295 in the McGill collection) which
clearly shows a different type of venatiqn, and belongs to C.
principals (see fig. 51, pl. XX, and p. 84). Dawson states
(p. 317, 1862): “The present species so closely resembles C.
borassifolia of the Coal-formation that it might readily be
mistaken for it, but it differs somewhat in the form of the leaf,
and still more in the venation, the nervures in the present
species being perfectly egqual.” To this he adds a footnote:
“The nervures in C. borassifolia are alternately thick and thin;
but there is an undescribed species in the Upper Coal measures
of Nova Scotia which has equal nervures.”
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In the cluster of small leaves most of the veins are highly
graphitised, and in those portions the thick veins stand out as
strong silver lines about 05 mm apart, and all equal, as Dawson
describes them. There are, however, finer lines between these
in the less graphitised parts of the leaf, where as a consequence
the more delicate surface features are better preserved. Such
an alternation of strong and delicate veins can be seen clearly
in the specimen and can be made out quite well with a hand lens
at the region v in fig. 50, pl. XIX.

. v )

Fig. 16. Cordaites Robbii, Dawson (C. borassifolius?). Portion of leaf enlarged to show fime
veins alternating with coarse ones.

In text fig. 16 I illustrate an enlarged portion of the leaf
to show the veins. This should be compared with the figures on
Zeiller’s (1886) pl. XCII, illustrating C. borassifolius.

I confess that in view of this, and the frequency of the
species in the Nova Scotia Coal Measures, I should be inclined
to include C. Robbit in the European C. borassifolius. But
identification of species from leaves alone is always fraught
with danger, and in a case like these Cordaifes where
there is so little characteristic detail, it is particularly insecure
to do so. Furthermore, the shape of the small leaves of the
Robbiz cluster differs slightly from those common in borassifolius,
and I, therefore, retain Dawson’s name, with the qualifying
remark, that the species is probably near to, if not identical
with, C. borassifolius.

Dawson (Acadian Geol., p. 459) describes Cordaites
borassifolius from the Nova Scotia Coal Measures. David
White (1899, p. 260) describes C. communis from the
Missouri Coal Measure, and says that the distinction between
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this and some of the forms recorded as C. borassifolius is not
clear to him. In his account of the Pottsville, White (1900, p.
903) identifies C. Robbit from the American localities and says:—
“The identification of the leaves from the Pottsville formation
with the species described by Dawson from the fern ledges at
St. Jobn, New Brunswick, seems to be fully assured by a com-
parison of material from the type locality. The species appears
to be especially common in the Upper Lykens division of the
formation, although it has a wider vertical range.”

CORDAITES PRINCIPALIS, Germar sp.
Plate XX, figure 51; Plate XXI, figure 53.

1848. Flabeé?mip}rgt{cf Iahs, Germar, Verstein, Steinkohl, Wettin, Lobejiin,
P
1855, Cordmtes principalis, Geinitz, Verstein, Steinkohl Sachsen., p. 41,
pl. XXIT, figs. 1, 2, 2A, 2B.
1871. Cordaztes Roblm, Da.wson, Foss. Pl. Devon. Upp. Silur. Canada,
Geol. Surv. Rep., p. 43, pl. XIV, fig. 156.

[For complete synonymy see Kidston 1911, Végét. houill., Belge, p. 232.]

The larger leaf figured in 1871 Dawson (fig. 156, pl. XIV)
has a different venation from that in the small cluster (see p. 82),
and, as Dr. Jongmanns pointed out to me, it agrees entirely
with C. principalis. 1 have seen no leaf that approaches com-
pleteness, but fig. 51, pl. XX, and fig. 52, pl. XXI of this paper,
give a fair idea of the size and form of the leaf. The series of
narrow veins alternating between the broader ones are sometimes
2, 3 or 4 in number, and can be seen at V with a hand lens on
fig. 51, pl. XX,

This form of leaf is very much commoner than the true
Robbiv type, and, indeed, the majority of the larger leaves I
found so commonly in all the beds of the Fern Ledges belong
to it.

Poacorpartes sp.
Plate XX, figure 52.

1871. Cordaites sp., Dawson, Foss. Pl. Devon. Upp. Silur. Canada, Geol.
Surv. Rep., p. 44, pl. X1V, figs. 164, (165 7).

The specimen illustrated in figure 52, pl. XX of the present
paper is No. 3298 in the McGill collection, and appears to be
the original of Dawson’s 1871 figure 164, pl. XIV. Dawson



85

said ‘“Unless merely a variety of C. Robbii, these may be entitled
to a specific name.”

The leaf belongs to the Poacordaites type, and is long and
slender, 0°7-1 cm. in width, with simple equal parallel veins. It
is distinct from C. Robbiz, and is very much rarer. It is not well
enough preserved to be identified specifically.

DapoxyroNn OUANGONDIANUM, Dawson.

1861. Dt{zido:z:yllg'n4 Ouangondianum, Dawson, Canadian Nat., vol. 6, p. 165,
gs. 14.
1862. Dadoxylon (Araucarites) Ouangondianum, Dawson, Quart. Journ.
Geol. Soc., vol. 18, p. 306.
1868. thtidoxysl%n éuangondianum, Dawson, Acadian Geol., ed. 2, p. 534,
g. 185,
1871. Dadozylon Ouangondianum, Dawson, Fossil Pl. Devon. Up. Silur.
Form., Geol. Surv. Can., p. 12, pl. I, figs. 1-4 and 15.
1888.  Dadozylon Quangondianum, Dawson, Geol. Hist. Plants, p. 79,
fig. 29 and p. 96 (1905 edition).
1910. Dadozylon (Araucarites) Ouangondianum, Dawson, Matthew, Trans.
R. Soc. Canada, ser. 3, vol. 3, p. 77, pl. 1, pl. 11, figs. 1-6.

The larger trunks on which this species is based come from
the Little River series of sandstones. The petrified wood has
been so fully described, both by Sir William Dawson, and more
recently, by Dr. Matthew, that there is no necessity to recap-
itulate the facts here. The wood elements had several con-
fluent series of hexagonal bordered pits, and the trunk agrees
with the petrified woods of the genus Cordaites of which abundant
leaves are found in the shales.

PITH CASTS OF CORDAITES.
STERNBERGIA $p., Dawson.

1871. Sternbergia sp., Dawson, Foss. Pl. Devon. Up. Silur, Canada, Geol.
Surv. Rep., p. 21, pl. fII, fig. 29,

These are pith casts entirely denuded of wood, and which
probably belonged to the stems of Cordaites described as Dad-
ozylon Ouangondianum.

CORDAIANTHUS DEVONICUS, Dawson sp.
Plate XXI, figures 54, 55; plate XXII, figure 57; plate XXV, fig. 66;
text figs. 17, 18.

1868.  Antholithes Devonicus, Dawson, Acadian Geol,, ed. 2, p. 556, ﬁé' 194E,
1871.  Aniholithes floridus, Dawson, Foss. Pl. Devon. Upp. Silur. Canada,
Geol. Sur. Rep., p. 63, pl. XIX, fig. 236.
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1871.  Amntholithes Devonicus, Dawson, Foss. Pl. Devon. Upp. Silur. Canada,
Geol. Surv. Rep., p. 63, pl. XIX, fig. 235.

1888. Antholithes Devonicus, Dawson, Geol. Hist. PL, p. 82, fig. 31F (in
1905 edition).

1910.  Antholithes Devonicus and A. floridus, Dawson, Matthew, Bull. Nat.
Hist, Soc. New Brunswick, vol. 6, p. 249.

Dawson himself recognised that the fructifications he had
earlier called Aniholithes belonged probably to Cordaties. He
speaks of Cordaites Robbit from the New Brunswick beds “where
it occurs with two species of Antholites—A. Devonicus and A.
Sfloridus—perhaps its male and female flowers, and with the
species of Cardiocarpa already mentioned.”

The originals of the two species described by Dawson are
numbers 3284 and 3276 in the McGill University collection,
these are shown in figures 55, plate XXI, and 57, pl. XXII,
in the present work. Both are very much graphitised,
and consequently magnification by a lens renders no ultimate
details visible. The original of Dawson’s Antholithes Devonicus
is a fine portion of an inflorescence, nearly 10 c¢m long.
This is seen in fig. 57, pl. XXII, which shows clearly
the long pointed subtending bracts below the fertile lateral

g

Fig.717.5 Cordaianthus devonicus, Dawson. OQutline sketch of the orignal specimen; of. fig.
b .0at57, Dlate XXII. b, subtending braots; f, fertile axes.

axes. A rough outline sketch of this is given in text
fig. 17, b. Figure 54, pl. XXI, the original of A. floridus,
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shows the lateral fertile axes more clearly, but the long pointed
subtending bract is not visible. This is merely due to its being
broken off however, as is evident in the specimen at b. The
apparent lack of the long bract in floridus is really the only point
which served to separate it from devonicus, and as it is quite
clear that the bract was simply broken off in the specimen, the
two species must be put together, when the name devonicus has
priority. Personally, I can see no real difference between this
and the A. spinosus described by Dawson from Nova Scotia
(see Acadian Geol., p. 460) but as I have not seen the latter
specimens I cannot be certain of their specific identity.

The specimens consist of a central axis, apparently flattened,
and 3-4 mm thick. Along this alternating at a distance of
about 15 cm from each other are apparently only the two rows
of lateral fertile axes. Each of these is subtended by a pointed
large bract, about 1-5 ¢cm long and 1-1‘5 mm broad, which is
broken off near the base in most cases. The number of scales
in the small lateral axes is considerable, but the specimens are
not distinct enough to allow their exact number to be counted.
Each scale appears 6 or 7 mm long and is pointed. A somewhat
diagrammatic restoration of the whole is given in fig. 66, pl. XXV.

These inflorescences are far from common, and I did not
obtain any furtber specimens while collecting. A small part of
one is in the British Museum collection, V 4097, and is shown
in the sketch, text fig. 18. The plant much resembles the Cor-

N

Fig. 18. Cordaianthus devonicus, Dawson. Small specimen in Brit. Mus. Coll., No. V4097;
from St. John.

daianthus figured on his pl. XXVI, by Grand 'Eury (1877)
though Grand ’Eury’s specimens are on a smaller scale. The
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photograph he gives on his pl. V, phot. 8, of Bofryoconus (Grand
'Eury, 1890) also is very similar to the Canadian impressions.

There is no doubt that the infloresence belongs to Cordattes,
and probably is the female fructification in a young state before
the seeds had ripened. I cannot recognise the little flower like
structures shown by Dawson in his 1871 restoration, (see his
pl. XIX, fig. 235¢) the phenomena on which he based his drawing
appearing to me to be disintegrated portions of a scale showing
brightly, due to its graphitisation.

Genus CARDIOCARPON, Brongniart.
1828. Cardiocarpon, Brongniart, Prodrome, p. 87.

“Fruits comprimés, lenticulaires, cordiformes ou réniformes
terminés par une pointe peu aigué.” This is the original diag-
nosis of the genus given by Brongniart for a number of species of
Coal Measure seeds. The name has been changed slightly
from time to time by various authors, Renault calling those
examples which were known to belong to Cordaites, Cordai~
carpus. In the genus, which is certainly an artificial one
judged by the modern standard of a genus, are placed flattened,
bilaterally symmetrical seeds. They are lenticular in cross
section, and oval or cordate in outline with a more or less cor-
date base. They generally show at least two seed coats, an
inner stony sclerotesta, and an outer fleshy sarcotesta, which
may or may not have a dilated wing. In some forms the wing
is very extensive and thin, and these are then separated by some
writers from ‘“Cardiocarpon” and called Samaropsis.

The seeds of the “genus” Cardiocarpon certainly belong
to a number of different vegetative genera, some of them
probably in the Pteridospermae, and some in the Cordaitean
plexus.

Generally allotted to Cordiates are the oval and orbicular
forms with a relatively small wing or sarcotesta.

White (1908) considers that some of the Cardiocarpons
belong to Gangamopieris and other plants of Gondwana age
which were presumably Pteridosperms. The internal structure
of some species of Cardiocarpon is known, principally from the
French material, see Brongniart’s classic work on Carboni-
ferous seeds (1881) and Scott (1909).
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CARDIOCARPON CORNUTUM, Dawson.
Plate XXI, figure 56; plate XXII, figs. 58, §9; plate XXIII, figs. 60, 62.

1868. C%rdiocgﬂrpum cornutum, Dawson, Acadian Geol., ed. 2, p. 554,
g. 1 .

1862. Cardiocarpum cornutum, Dawson, Quart. Journ. Geol. Soc., vol. 18,
p. 324, pl. XI1II, figs. 23, 24. .

1871. Cardiocarpum cornuium, Dawson, Foss. Pl. Devon. Upp. Silur.
Canada, Geol. Surv. Rep., p. 60, pl. XIX, figs, 214-218.

1888. Cardiocarpum cornutum, Dawson, Geol. Hist. Plants, p. 82, fig. 31A
(from 1905 edition).

1900. Cardiiocarprumogomutum, Dawson, Kidston in Ami, Ottawa Nat.,
vol. 14, p. 100.

1900. C’ardioca;pgn cornutum, Dawson, David White, Pottsville forma-
tion, p. 903, and p. 908, pl. CIfCIII, fig. 10. .

1910. Cardiocarpon cornutum, Dawson, Matthew, Bull. Nat. Hist, Soe.
New Brunswick, vol, 6, p. 249,

These seeds are exceedingly frequent in the St. John shales,
both singly and in numbers together (see fig. 60, pl. XXIIT, of a
block I found in Duck cove with half a dozen seeds together
on it). Specimens were fully illustrated by Dawson in 1871, and
further examples are shown in figs. 56, 58-60 and 62, pl. XXI,
XXII and XXII1in the present paper. The outline and also the
shape of the apical sinus vary somewhat in the different speci-
mens, partly owing to slight distortion, but probably also owing
to the examples being of slightly different stages in their develop-
ment. The seeds average 12-14 mm in width and 12-15 mm in
length,though they are not circular in outline. The stonyenvelope
is more nearly circular and is about 8 mm in diameter, it has a
small funnel like apical projection which must presumably have
been a sclerised micropylar tube, see figs. 56, pl. XXI, and 62,
pl. XXIII. Insome specimens, see figs. 58 and 59, pl. XX11, and
text fig. 20, it looks as if there had been a median groove in the
stone. The specimens are all graphitised too much for the inner
details to be made visible by any treatment. In one specimen
there are two deep lateral senuses so placed as to suggest very
strongly a resemblance to a dicotyledonous embryo, but though
the specimen is too good to be dismissed as impossible, it is not
good enough firmly to establish Dawson’s interpretation (p. 61,
1871) that the seeds had a large embryo with two cotyledons
embedded in an albumen. As this would be the only case of a
Palaeozoic seed in which an embryo has been found, notwith-
standing the fact that numbers of beautifully petrified structures



90

have been exhaustively studied by many palaeobotanists, it
would require a better basis for its establishment than is afforded
by the one graphitised and incomplete specimen from St. John.

The small cup like hollow formed at the apex of the wing
is sometimes closed or nearly closed over the top by the claw
like tips of the wing, in others it is open like a small bowl.
Examples of different apices of the seeds are shown in text fig. 19,

and can also be recognised in the photographs of pls. XXI,
XXII and XXIII.

Fig. 19. Cardiocarpon cornutum, Dawson. Apices of seeds, showing the indentation of the
wing above the micropyle.

Dawson (1871, p. 61) concluded that the structure of these
seeds was similar to that of Tazus and the “woody tegmen [was}
surrounded by a fleshy outer coat, and that the notch at the
apex represents the foramen or micropyte of the ovule.” Though
at first sight this seems an attractive view, and the resemblance
between this seed and the diagrams published of gymnospermic
seeds with pollen chambers is considerable; it must be remembered
that these diagrams are made from longitudinal sections and
that in the St. John specimens we are dealing with the entire
seeds flattened out, which consequently could not show its
pollen chamber in this diagrammatic way, for it would be
covered by the outer layers flattened over it. The fact that the
cup shaped hollow in the top of the St. John specimens is not
veiled or covered by any film of a membrane shows that it was not
a three-dimensional pollen chamber, but a simple notch in a
flat wing. The seeds doubtless had pollen chambers, and
micropyles leading to them, but they were in the apex of the
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stone and the small tube-like extension running from it to the
base of the sinus in the wing enclosed in the micropyle. (See text
fig. 20).

Fig. 20. Cardiocarpon cornutum, Dawson. Sketch of seed showing ridge (?) of stone; ecf
fig. 58, plate XXII. Enlarged. dee ()

{

In recording the existence of Cordaites Robbit in the Potts-
ville,David White (1900, p.903) says: “In the Southern anthracite
field the species occurs, as at St. John, in association with
Cardiocarpon cornutum.”’

The inference from this association as well as the great
frequency of these seeds, together with the great abundance
of C. Robbii in the St. John shales, is that the seeds are those of
that species of Cordaites. This cannot be established con-
clusively, however, from the material at present available.

Among European forms the nearest ally appears to be
Cardiocarpon (Samaropsis) emarginatum, see pl. XXII, fig. 3,
in Kidston’s (1911) monograph on the Belgian Coal Measures,
the likeness of which to the Canadian seeds was pointed out to
me by M. Zeiller. The two do not appear to be identical, how-
ever, and the Canadian cornutum seems a distinet and readily
recognisable species.

CARDIOCARPON OBLIQUUM, Dawson.

1862. Cardiocarpum obliguum, Dawson, Quart. Journ. Geol. Soc., vol. 18,
p. 324, pl. X1II, fig. 25.

1868. Cardiocarpum obliqguum, Dawson, Acadian Geol., p. 554, fig. 194B.
1871. Cardiocarpum obliguum, Dawson, Foss. Pl. Devon. Upp. Silur.
Canada, Geol. Surv. Rep., p. 61, pl. XIX, figs. 225, 226.

1888. C’mf-idiocalrgum acutum (L. & H.), Dawson, Geol. Hist. Pl, p. 82,
g, 31B.
1900. Cardiwocarpon obliguum, Dawson, David White, Pottsville Forma-
tion, 20 Ann. Rep. U.S.A. Geol. Surv., p. 909.
1910. Cardiocarpon obliguum, Dawson, Matthew, Bull. Nat. Hist. Soc. New
Brunswick, vol. 6, p. 249.
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This seed is much smaller than most of the Cardiocarpons,
and measures only 8 X4 mm. The only specimen of it that I
have seen is one in the Natural History Museum, St. John, and
which appears to be the original of Dawson’s 1871 figure. I
have not permission to re-figure this specimen. From the
St. John specimen, it is difficult to say whether we are dealing
with a very minute seed provided with a stiff wing, a wingless
seed, or with the crushed stony portion of a larger seed from
which the wing, or outer fleshy layer, had delayed or broken
away. Mr. David White (1900, p. 909) considers it a distinct
species, and records it as being especially common in the drift
in the Upper Lykens (Pottsville) coal. He notes that it is
‘“‘unquestionably distinct from C. acutum, L. & H.”

CARDIOCARPON OVALE, Dawson.

1871. Cardiocarpum ovale, Dawson, Foss. Pl. Devon. Upp. Silur. Canada,
Geol. Surv. Rep., p. 60, pl. XIX, figs. 223-224.

1910. Cardiocarpum ovale, Dawson, Matthew, Bull. Nat. Hist. Soc. New
Brunswick, vol. 6, p. 249.

I have not studied the original specimen from which Dawson
founded his species, nor have I seen any other example of the
form. Dawson describes it (p. 60): ‘‘Oval and destitute of
a notch, the sides of the margin expanded laterally, the nucleus
ovate and acuminate.”

The illustration and description show that the seed was not
one that has any salient feature by which it can be readily
determined.

CARDIOCARPON BaAILEYIi, Dawson.

Plate XIX, figure 48; text fig. 21.
1868. Caiﬂgig)carpum Baileyi, Dawson, Acadian Geology, p. 554, text fig.

1871.  Cardiocarpum Baileyt, Dawson, Foss. Pl. Devon. Upp. Silur. Canada,
Geol. Surv. Rep., p. 60, pl. XIX, fig. 219.

1888.  Cardiocarpum Baileyi, Dawson, Geol. Hist. Plants, p. 82, fig. 31D
(from 1905 edition). .

1910. Cardiocarpon Baileyi, Dawson, Matthew, Bull. Nat. Hist. Soc. New
Brunswick, vol. 6, p. 249.

1 have only seen a single example of this seed, the type
specimen figured by Dawson. This is in the MeGill University
collection, No. 109, and is shown in fig. 48, pl. XIX, in the
present paper.
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Of it Dawson only said: “Broadly cordate, emarginate at
apex, one inch and a half broad, one inch long. Nucleus large,
broadly oval, acuminate, with a mesial line reaching to the
ends.”

Unfortunately the specimen is merely a graphitised film
and, therefore, does not reveal the intimate details of the seed,
which would be of such interest. An outline tracing from a
photo is given in text fig. 21, where it will be seen that it is

Fig. 02f g :;d;)o:ixepoxxix Baileyi, Dawson. OQutline tracing of original and only specimen
somewhat distorted, but that it shows clearly the distinction
between the broad wing (1-5 cm on either side) and the central,
presumably stony covering, 1 cm in diameter.

The seed was presumably flat, and bi-laterally symmetrical
with a sudden sloping in of the wing on either side of the
micropylar region.

C. Newberry: Andrews, 1875, p. 425, pl. XLV, fig. 2, very
much resembles this seed. Andrews says: “It resembles in
its wings C. Bayleyt, Dawson, from the Devonian of New
Brunswick, but the nucleus is wider and more acuminate in the
apex.”

As, however, there appears to be but a single specimen of
each available, and as the matrix of the St. John one is slightly
distorted, it is not possible satisfactorily to establish their
identity. I think, however, we can safely assume from their
very unusual size, and from the fact that other specimens from
the two beds also agree, that these are very closely allied, if not
identical species. These two resemble each other even more
than do either the C. Girty: of David White (1900, p. 907), with
which, however, both are probably closely related. White
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says: ‘‘Cardiocarpon Girtyi, together with Cardiocarpon
Phillipst, C. Newberryi, C. samaragforme, C. annulatum, C.
dilatatum, and C. ingens, constitute a group of large, broad-
winged species of the genus, whose occurrence is characteristic
of the Upper Lykens division or the Sewanee zone of the Potts-
ville.” . . . “Cardiocarpon Baileyi . . . appears to be a very
closely related species.’”” Large seeds, somewhat similar to
C. Baileyt, though a little smaller and not so laterally extended,
are known also from the European coal measures. For example,
those figured in Fiedler, 1857, pl. XXVIII, figs. 36, 37, 43, 44,
and 46 as Jordania. The latter (fig. 46) is a reproduction of
the seed figured in 1841 by Corda as Carpolithes macropterus.

CarprocarpoN Cramenr, Harit.
Plate IX, figure 21; plate XIX, figure 49; and plate XXV, figure 68.

1868. Cardzfg gmm Crampii, Hartt, Dawson Acadian Geol., ed. 2, p. 554,
p

1871.  Cardiocarpum Crampii, Hartt, Dawson, Foss. Pl. Devon. Upp. Silur.
Canada, Geol. Surv. Re Hp, p. 60, pl. XIX, figs. 220-222.

1888. Cardiocarpum Cram ecﬁl artt, Dawson, Geol. Hist. PL, p. 82, fig.
31C (from 1905 edition).

1910. Cardiocarpon Crampii, Hartt Matthew, Bull. Nat. Hist. Soc. New
Brunswick, vol. 6, p. 249

Several examples of these seeds are available, but they are
relatively rare in comparison with C. cornutum. In one specimen
(No. 3277 in the McGill University collection) two seeds are
lying beside each other. This is shown in pl. XIX, figure 49, in
the present paper, which illustrates the main characters of the
type. The narrow elongated seed is small, about 5 mm by
2-3 mm, with very pointed ends, and is surrounded by a rela-
tively broad wing of 2-3 mm extension on either side which
brings up the size of the structure as a whole to 2-2-5 cm in
length and 67 mm in breadth.

In one of the specimens figured by Dawson (figs. 220 and
222, pl. XIX, 1871) there is an opening at one end which pro-
bably corresponds to the notch in the wing of C. cornutum above
the micropyle, and, therefore, may be taken as an indication
that it is the micropylar end in C. Crampit also. In fig. 62,
pl. XXV, is shown a sketch of such a seed from the St. John
Natural History Museum. A median ridge runs from end to
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end of the seed, which appears to have been much flattened.
An almost identical type from Europe is figured by M. Zeiller
(1892, pl. XV, figs. 8-10); it is known from the Upper Coal
Measures of Commentry, and the passage beds between the
Coal Measures and Permian. Reference should also be made
to the figures in Potonié (1893A, pl. XXXII, figs. 12, 13) and in
Renault (1890, pl. LXXII, fig. 35).

Such seeds, however, which are of infrequent occurrence
and have not been satisfactorily studied or allocated to their
parent plant, can scarcely be considered to have much weight
as an indication of the geological age of the deposits in which
they occur. They probably belonged to some member of the
widely distributed Cordaitean plexus.

Notes on the plants recorded from St. John and not
accounted for in the preceding descriptions.

[These are given in Alphabetical order under the name by
which they were described. I wish to make it clear, however,
that by listing these determinations I do not intend to perpetuate
them, but merely to ensure convenience of reference.

The species which have been founded on the following
specimens do not appear really to be established, and the names
consequently should be eliminated from palaeobotanical lists.]

ALETHOPTERIS INGENS, Dawson.

1862. Pecopleris (Alethopteris) ingens, Dawson, Quart. Journ. Geol. Soc.,
vol. 18, p. 322, pl. XV, fig. 41, q, b.

1868. Alethopteris ingens, Dawson, Acadian Geol., ed. 2, p. 553.

1871. Alethopteris ingens, Dawson, Foss. Pl. Devon, Upp. Silur. Canada,
Geol. Surv. Rep., p. 55, pl. XVIII, fig. 206.

I have not seen a specimen that I can identify with cer-
tainty as the original of the folded pinnule that formed the basis
of fig. 41 in Dawson’s description of the species in 1862. In the
McGill University collection, however, there is a somewhat
similar fragment, with a small label ¢“Alethop.ingens” in Dawson’s
handwriting, which we can, therefore, take as representative of
the species, and which is probably the real type specimen.
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The specimen is only a portion of a separated pinnule and
so far as its features are discernible in such a poor fragment,
is entirely the same as that figured by Dawson in 1871, pl. XVIII
as “Alethopteris discrepans broad variety.” That is to say, it
is merely a portion of A. lonchitica. Dawson’s remark (1871,
p. 55) that the pinnules are “more than an inch wide’’ is perhaps
based on a misinterpretation of this specimen, where two pinnules
lie overlapping in such a way that without very close examin-
ation they might be taken as one broad leaflet.

In describing his Taentopteris? missouriensis, White (1899,
p. 142) notes that the Alethopteris ingens as described by Dawson
is a somewhat similar form. He quotes Dawson’s (1871) des-
cription, but in this the illustration showed only a portion of the
venation which with that of a number of other forms, resembles
his species. The actual venation of Dawson’s fragment, how-
ever, is that common to the genus Alethopteris, and Dawson’s
own specimen of 4. ingens is an entirely undiagnosable fragment
of two pinnules, squashed and superimposed, which appear to
belong to A. lonchitica.

AvETHOPTERIS PERLEYI, Harit.

[Possibly equivalent of Pecopteris serrula Lesquereux].

1868. Alethoptegiss Perleyi, Hartt, Acadian Geol., ed. 2, p. 554, fig. 192M,
on p. 548.

1871. Alethopteris Perleyi, Hartt, Dawson, Foss. Pl. Devon. Upp. Silur,
Canada, Geol. Surv. Rep., p. 55.

1888. Alethopteris Perleyi, Hartt, Dawson, Geol. Hist. Plants, p. 73,
fig. 23M (in 1905 edition.)

The outline text figure of 2 minute fragment of a pinnule is
all the illustration given with the original deseription, and the
same cut is repeated in 1888, where nothing is added to the
account of the plant.

I have not been able to locate the original specimen of
Dawson’s fragmentary illustration, so that it is not possible to
determine exactly what it is. Dawson (1868, p. 554, and 1871, p.
55) compares it to Alethopteris serrula of Lesquereux, which, as
Schimper long ago pointed out is not an Alethopteris at all.
David White (1899, p. 73) under the genus Alotopteris discusses
the systematic position of Pecopieris serrula Lx. and other
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species of what evidently constitutes a peculiar group in the
genus. There is, however, no certainty that Dawson’s minute
fragment is identical with this species, and it is much too
imperfect a scrap on which to found a species.

ANNULARIA (?) LiciTA, Matthew.

1906. Annularia (?) ligita, Matthew, Trans. Roy. Soc. Canada, vol. 12,
p- 128, pl. 11, fig. 4.

1910. ?Annularie ligita, Matthew, Bull. Nat. Hist. Soc. New Brunswick,
vol. 6, p. 247.

Matthew’s drawings do not suffice to establish a new species,
particularly when the nature of the impressions is taken into
consideration. I have not had the privilege of examining the
original of this fern, so can judge merely from the published
description and figure. Matthews himself (1906, p. 128) says
‘“the material is too defective for diagnosis.”

ANNULARIA RECURVA, Maithew.

1906. Annularia recurva, Matthew, Trans. Roy. Soc. Canada, vol. 12,
p. 128, pl. II, figs. 1-2.

1910. Annularia recurva, Matthew, Bull. Nat. Hist. Soc. New Brunswick,
vol. 6, p. 247.

This ‘‘species’” seems to be founded on very imperfectly pre-
served and somewhat altered fragments, and is not one which
can be regarded as a true species.

ARCHAEOPTERIS JACKBONI, Dawson.

1861. Cyclopteris Jacksoni, Dawson, Canadian Nat., vol. 6, p. 173, fig. 9.

1862. Cycloz:;tegis Jacksoni, Dawson, Quart. Journ. Geol. Soc., vol. 18,
p. 319.

1868. Cyclopteris Jacksoni, Dawson, Acadian Geol,, ed. 2, p. 547, fig. 191.

1871. Cyclopteris (Archaeopteris) Jacksoni, Dawson, Foss. P1. Devon. Upp.
Silur. Canada, Rep. Geol. Soc., p. 45, pl. XV, figs. 167-169.

For the complete list of references to this species in the
literature, see Smith and White, 1905, p. 39. The fine plant
figured by Dawson in 1871 (pl. XV. fig. 167) is from the Gaspe
beds, which are undoubtedly of Devonian age. Examples of
this species should not be included among the St. John plants
from the beds under present consideration. The fragment No.
(3) on label entered as Cyclopleris Jacksoni in the MeGill
University collection from the *“Little River” beds of St. John
is a Neuropteris.
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ARCHAEOPTERIS? sp. Dawson.

1861. Archaeo tIeInsﬁ? 3;1)9 Dawson, Quart. Journ. Geol. Soc., vol. 37, p. 305,
g. 19.

I have not been able to locate the original specimen of this
fragment. Dawson’s description is as follows:—‘‘Petiole appar-
ently woody, bearing broadly obovate decurrent pinnules, with
strong, flabellate, straightish nerves.  Pinnules overlapping
each other. This plant bears a general resemblance to Archae-
opteris of the type of A. (Cyclopteris) Maccoyana of Geppert;
but the woody petiole or branchlet, and the coarse texture raise
the suspicion that the specimen may not be a Fern, but may
have belonged to a coniferous free of the type of Volizia or
Salisburya.”

From this it will be seen that without further confirmatory
evidence, this plant cannot be taken as an indication of the
existence of Archaeopteris in the St. John beds.

ASTEROPHYLLITES FASCICULATUS, Malthew.

1906. Asterophyllites fascwulatus, Matthew, Trans. Roy. Soc. Canada,
vol. 12, p. 121, pl. L, §§

1910.  Asterophyliites fasmiams, Matthew, Oldest Silur. FI, Bull. Nat.
Hist. Soe. New Brunswick, vol. 6, p. 247.

The name, given as “n.sp.”” by Matthew in 1906, is pre-
oceupied, for it was used by Lesquereux in 1879 in his Atlas to
the Coal Flora of Pennsylvania, p. 2, pl. ITI, figs. 1-5.

The fragment described by Matthew however does not
merit the formation of a species for its reception, for as he him-
self remarks, it is not separable from A. longifolia by its leaves.

The fact that the nodes are inconspicuous is not a sufficient
basis for forming a new species even were the specimen a good
one, but this is an exceedingly poor and indistinct fragment.

?ASTEROPHYLLITES FIssus, Malthew.

1906. Asterophyllues (?) fissus, Matthew, Trans. Roy. Soc. Canada, vol. 12,
, figs. 4, 5 and 6 (7).
1910. ?z&terophylhtes ﬁssus, Matthew, Oldest Silur. Flora, Bull. Nat.
Hist. Soc. New Brunswick, vol. 6, p. 247.

The foundation of a new species on these fragments cannot
be upheld. They are not even determinable with certainty,
and all one can say is that possibly they belong to Asterophyllites
equiseliformis.
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ASTEROPHYLLITES LONGIFOLIUS, Sternberg.

1862.  Asterophyllites longifolia, Brongniart, Dawson, Quart. Journ. Geol.
Soc., vol. 18, p. 311.

1868.  Asterophyllites ifolia, Brongniart, Dawson, Acadian Geol., ed. 2,
p. 539 (doubtful).

1906. Asterophyllites longifolius, Sternb., Matthew, Trans. Roy. Soc.
Canada, vol. 12, p. 120, pl. I, fig. 3.

Reference to the only illustration of this species from these
beds will show how insecure is the determination. Though
A. longifolius is a well-known European form which was very
probably present in the St. John beds, I cannot make any use
of such records as are available, for the material is too imperfect
to establish its existence there.

ASTEROPHYLLITES SCUTIGERA, Dawson.

1862.  Asterophyllites ? scutigera, Dawson, Quart. Journ. Geol. Soc., vol. 18,
p. 311, pl. XIII, figs. 18, 19, 20.

1868. A%teroi)gg(l:l)ites ? scutigera, Dawson, Acadian Geol.,, ed. 2, p. 539,
£. .

1871.  Asterophyllites scutigera, Dawson, Foss. Pl. Devon. Upp. Silur,
Canada, Geol. Surv. Rep., p. 29, pl. V, figs. 58, 59.

1888.  Asterophyllites scutigera, Dawson, Geol. Hist. Plants, p. 78, fig. 28¢, ¢,
(1905 edition).

1906. Lepidocalamus scutiger, (Dawson), Matthew, Trans. Roy. Soc. Canada,
ser. 2, vol. 12, p. 117, pl. IV, figs. 1-8; and p. 119, pl. IV, fig. 9.

1910.  Lepidocalamus scutiger, (Dawson), Matthew, Trans. Roy. Soc. Canada,
ser. 3, vol. 3, p. 93, pl. VI, fig. 4.

What appears to be the original of Dawson’s 1862, fig. 20,
pl. XIII, is in the McGill University collection, No. 3341.
Notwithstanding Dr. Matthew’s re-deseription of the form, I
can see in these fragments no character sufficiently well preserved
or distinctive for the foundation of a species.

Cavamites Cisti, Brongniart mut. Matthew.

1906. Calamites Cistii, Brongt. mutf. Matthew, Trans. Roy. Soc. Canada,
vol. 12, p. 110, pl. II1, figs. 1, 2.

1910. Calamites Cistit, Borngt. muf. Matthew, Bull. Nat. Hist. Soc. New
Brunswick, vol. 6, pl. 247.

Of the specimen all that can justly be said is that it is an
indeterminable ‘‘Calamites sp.”
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CavraMvrres sp. Dawson.

1871.  Calamiles sp., Dawson, Foss. Pl. Devon. Upp. Silur. Canada, Geol.
Surv. Rep., p. 27, pl. IV, fig. 49.

The specimen illustrated by Dawson is quite indetermin-
able.

CALAMODENDRON ANTIQUIUS, Dawson.

1871. Calamodendron antiguius, Dawson, Foss. Pl. Devon. Upp. Silur.
Canada, Geol. Surv. Rep., p. 24, pl. III, fig. 39.

1910. Calamodendron antiquius, Dawson, Matthew, Bull. Nat. Hist. Soc.
New Brunswick, vol. 6, p. 247.

The specimen does not show any characters sufficiently
distinctive for the foundation of a species.

CALAMODENDRON TENUISTRIATUM, Dawson.

1871. Calamodendron tenuistriatum, Dawson, Foss. Pl. Devon. Upp. Silur.
Canada, Geol. Surv. Rep., p. 25, pl. III, fig. 40.

1910. Calamodendron tenuistriatum, Dawson, Matthew, Bull. Nat. Hist.
Soc. New Brunswick, vol. 6, p. 247,

The specimen is really indetérminable, and cannot be
retained as the basis of a distinct species.

CARPOLITHES COMPACTUS, Dawson.

1871.  Carpolithes compactus, Dawson, Foss. P1. Devon. Upp. Silur. Canada,
Geol. Surv. Rep., p. 63, pl. XIX, fig. 229.

1910. Carpolithes compactus, Dawson, Matthew, Bull. Nat. Hist. Soc. New
Brunswick, vol. 6, p. 249.

This imperfect and confused fragment is entirely indeter-
minable.

CORDAITES ANGUSTIFOLIA, Dawson.

1861. Cof‘irdailtis angustifolia, Dawson, Canad. Nat., vol. 6, p. 170, p. 170,
g. 11, c.

1862. Cord%iltgs angustifolia, Dawson, Quart. Journ. Geol. Soc., vol. 18,
p. .

1868. Cordaites augustifolia, Dawson, Acadian Geology, ed. 2, p. 546.

1871.  Cordailes angustifolia, Dawson, ¥Foss. P1. Devon. tlpp. Silur. Canada,
Geol. Surv. Rep., p. 44, pl. XIV, fig. 163.

1882. Cordaites angnetst'ifo +a, Dawson, Foss. Pl. Erian. Upp. Silur. Canada,
pt. ii, p. 106.
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White in his account of the Pottsville Formation, identifies
some specimens from these beds as agreeing with the species
figured by Dawson. But, as he points out, the name must be
kept for the Gaspe material. This is done by Smith and White
(1905) in their account of the Perry basin, and they add (p. 78)
“The plants from St. John included by Dawson in the same
species represent an entirely distinct type.”

The material is exceedingly poor in any case, and not
worth description. It is possible that they may be young leaves
of C. Robbii as White (1900 p. 904) suggests.

GINKGOPHYTON LEAVITTI, Malthew.

1910. Ginkgophyton Leavitti, Matthew, Trans. Roy. Soc. Canada, vol. 12,
p- 87, pl. IV,

I have not been able to study the original specimens in
sufficient detail to determine them specifically. The attach-
ment of seeds to the foliage does not appear to be established
and the foliage itself is too imperfect to found a species upon it.
As the basis of a genus it is totally inadequate. Jéngmans,
1911, p. 374, in a footnote says: ‘“Ginkgophyton n. gen. Leavitti
n. spec. (ist) wohl ein Sphenopieris.”

HyMENOPHYLLITES GERSDORFII, Goeppert, in Dawson.
Plate XXIV, figure 65.

1862. Hymenophyllites Gersdorfii, Goeppert, Dawson, Quart. Journ. Geol.
Soc., vol. 18, p. 322, pl. ’XV fig. 37. ’

1868. Hzf;_lmer{ophylhtes Gersdorﬁz, Goeppert Dawson, Acadian Geol., p. 552,

1871, Hymenophylhtes Gersdorfit, Goepp ., Dawson, Foss. PL. Devon. Silur.
Canada, Geol. Surv. Rep., p. 53, pl. XVI, fig. 182.

1888. . Hymenophyllites Gersdorfit, Dawson, Geol. Hlst PlL, p. 78, fig. 23H
(from 1905 edition).

1910. Sphenopteris (7) ("ersdorm, Goepp., Matthew, Bull. Nat. Hist. Soc.
New Brunswick, vol. 6, p. 248.

The original and only specimen on which this identification
is made is shown in fig. 65, pl. XXIV, of the present paper. It
will at once be apparent that it is not Hymenophyllites Gersdorfit,
Goeppert, if reference be made to Goeppert’s original figures 1-2,
pl. XXXVII, in his Foss. Farnkrat, 1836.

The specimen appears to be simply the tip of a poorly-
preserved pinnule of Diplothmema sub-furcatum (see p. 37).
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HymeNorHYLLITES HILDRETI, Lesquereux in Dawson.

[? 1858. Hymenophyllztes Hildreti, Lesquereux in Roger’s Geol. Pennsyl-
vania, vol. 2, p. 863, pl. IX, figs. 5, ba.)
1871. Hymenophyll'l.tes Hildretz, Lesquereux Dawson, Foss. Pl. Devon.
Silur. Canada, Rep. Geol. Surv. ., D. b4, pl XVI, fig. 181.
[? 1880. Sphemptm~2z§3 (]Hymm) Hildreii, Lesquereux, Coal Flora Pennsyl-
vania, p

I have not seen the original of Lesquereux’s plant, and as no
further specimens have come to hand in the St. John deposits,
I cannot supplement Dawson’s remarks on his determination.
Dawson gives no description of his specimen, merely saying
“‘specimens procured by Mr. Weston at Lepreau appear to
belong to the above-named species.”

Reference should be made to Dawson’s fig. 181, pl. XVI,
when it will be obvious that under the circumstances the
determination must be regarded as very doubtful.

ODONTOPTERIS SQUAMIGER, Dawson [non Lesquereux].

1881. Odontopteris squamosa, Dawson, Quart. Journ. Geol. Soc., vol. 37,
p- 305, pl. XIII, fig. 17.
1882. Odontopteris squamosa=0d¢mt teris Squamigeron on Erratum slip,
Dawson Foss. Pl. Erian (Devon.) Upp. Silur. Canada, pt. 11,
114, text fig. 11.
1910. Odofntoptem squamosa, Dawson, Matthew, Bull. Nat. Hist. Soc. New
Brunswick, vol. 6, p. 248.

The description of this fragment given in the second Report
on Devonian and Silurian plants is verbatim from the Journal
of the Geological Society of the preceding year, and the same
figure is reproduced. Reference to this figure and the descrip-
tion shows that the fragment consisted of but a small portion of
a compound leaf, in Dawson’s words, ‘“Petiole slender, bearing
short pinnules placed at right angles to it, and each consisting
of two rounded decurrent pinnulae and a terminal pinnule of
triangular form.” The plant is, therefore, entirely different
from Lesquereux’s Odonfopteris squamosa in Roger’'s (1858)
Geology of Pennsylvania, pl. XIX, fig. 2, as is immediately
obvious on comparing the two figures. Dawson’s name, there-
fore, is antedated and cannot stand, as he doubtless recognised
when he changed it to O. squamiger on the erratum slip in 1882.
It does not appear necessary to give the fragment another
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name, however, for, so far as it goes, it entirely coincides with
““Neuropterts polymorpha,”’ Dawson, of which it is merely a
fragment. (See p. 58).

PrcorrERIs (ALETHOPTERIS) OBSCURA (?), Lesquereuzx, in
Dawson.
1862. Pecopteris (Alethopleris) sg Dawson Quart. Journ. Geol. Soc.,
vol. 18, p. 322, pl. XVI, fig. 4

1868. Pecoptens (Alethoptens) ozscura (?), Lesquereux, Dawson, Acadian
Geol., p. 553.

Sir Williamm Dawson (p. 322, 1862) points out that this
closely resembles Lesquereux’s species of Alethopteris from the
Coal Measuresof Pennsylvania. 1 have nospecimen of this species,
and have nothing to add to his determination except the remark
that Lesquereux’s figures were confessedly incomplete, and that
when he revises the form in his “Coal Flora,” p. 170P, pl.
XXXVI, figs. 1, 2, there remains very little likeness to Dawson’s
fragment.

It must also be noticed that Lesquereux changes the name
to Callipteriduim rugosum in this later (1880) work.

PEcoOPTERIS PRECIOSA, Hartl.
Plate XXIII, figure 61; plate XXIV, figure 63.

1868. Pecopéerés (Al(lat9 Y ftens) preciosa, Hartt, Dawson, Acadian Geol.,
b fig

1871, Pecopleris (Aspidites?) gecwsa, Hartt, Dawson, Foss. Pl. Devon.

pp Silur. Canada, Geol. Surv. Rep, p. 56, pl. XVIII, figs. 210,

1888. Pecoptems prectosa, Hartt, Dawson, Geol. Hist. Pl., p. 73, fig. 23L
(in 1905 edition).

1910. Pecopteris (Aspidites?) pretiosa, Hartt, Matthew, Bull. Nat. Hist.
Soc New Brunswick, vol. 6, p. 248.

This “species’”’ was founded on some fragments of pinnae,
and a sketch of a single pinnule was given with the description
in “Acadian Geology’ by Dawson. In the 1871 monograph,
Dawson gives further figures of the form from which it is evident
that specimen ‘‘B”, labelled as “Type” in the McGill University
collection, is the original of his fig. 210. A photograph of this
specimen is shown in my plate XXIII, fig. 61, where it will be
seen that the alteration of the rock has slightly distorted the
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specimen, which is consequently too indistinet to show either
its outline or its venation exactly. It is, therefore, impossible
to determine it reliably, and under no circumstances is it possible
to found a new species on such a specimen. All that can be
said is that it may be a fragment of P. plumosa. The second
fragment included in the MeGill collection is shown in my
plate XXIV, fig. 63. It is labelled as.‘“Pecopt. preciosa” in
Dawson’s writing, as can be seen in the photograph. It does
not fulfil the diagnosis for the species in Acadian Geology, p. 553,
however. Here Dawson says: ‘‘Pinnae a little larger than those
of the last species, (i.e. “P, serrulata’’), not serrated,” for in this
fragment the pinnules are quite as much serrated as those of
“P. serrulata.”

It is, therefore, clear that the type specimens prove en-
tirely inadequate for the foundation of a species. The name
must, therefore, lapse. The fragments forming the type are
both indeterminable, but they are possibly (?) P. plumosa.

PINNULARIA NODOSA, Dawson.

1871. Pinnularia nodosa, Dawson, Foss. Pl. Devon. Upp. Silur. Canada,
Rep. Geol. Surv., p. 33, pl. VII, fig. 78.

1910. Pinnularia nodosa, Dawson, Matthew, Bull. Nat. Hist. Soc. New
Brunswick, vol. 6, p. 247.

The type, and only specimen is in the MecGill University
collection, No. 3330. It has been varnished and, therefore,
rendered somewhat obscure, but it is quite evident that it
represents merely the obscure and much altered pinnae of a fern.

RaMmicaLamus puMosus, Matthew.
1906. Ramicalamus dumosus, Matthew, Trans. Roy. Soe. Canada, vol. 12,
p. 115, pl. VIII, figs. 2, 3, 4, 5.

1910. Ramicalomus dumosus, Matthew, Bull. Nat. Hist. Soc. New Bruns-
wick, vol. 6, p. 247.

Dr. Matthew’s sketch of this form, reproduced in his plate
VIII, fig. 2, indicates all that can be seen in the type specimen,
which he kindly showed me. It appears to me quite impossible
to give a diagnosis that would suffice to define a species on such
material.
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SPHENOPHYLLUM INNOCENS, Matthew.

1910.  Sphenophyllum innocens, Matthew, Trans. Roy. Soc. Canada, ser. 3,
vol. 3, p. 96, pl. VI, fig. 8.

In the words of Jongmans, 1911, p. 374, “Die dritte neue
“Art” S. innocens wird wohl am besten den absolut unbestirom-
baren Resten zugerechnet.”

SeaENopTERIS HARrTI, Dawson.

1862. Sphenopteris Harttii, Dawgon, Quart. Journ. Geol. Soc., vol. 18,
p. 321, pl. XVI, fig. 48, ¢ and b.

1868. Sphenopteris Haritii, Dawson, Acadian Geol., ed. 2, p. 551, fig. 192E.

1871. Sphenopteris Harttii, Dawson, Foss. Pl. Devon. Upp. Silur. Canada,
Geol. Surv. Rep., p. 52, pl. XVI, figs. 176, 177.

1888, Sphenopteris Horitii, Dawson, Geol. Hist. 151., p- 73, fig. 23E (from
the 1905 reprint).

1910. Sphenopteris Hartiii, Dawson, Matthew, Bull. New Brunswick Nat.
Hist. Soc., vol. 6, p. 248.

The fragment illustrated in 1862, fig. 48, pl. XVI, is the
same as that given in the 1871 monograph, and the other cuts
of the species. Although these drawings appear to differ very
much from Dawson’s drawings of Hymenophyllites sub-furcatus,
comparison with specimens slightly distorted by movement of
the matrix (as is common in the St. John shales) convinces me
that the original of the supposed S. Hartit is no more than a
fragment of Diplothmema sub-furcatum (see p. 37).

SpaENOPTERIS HIiTCcHCOCKIANA, Dawson.

1862. Sphenopteris Hitchcockiana, Dawson, Quart. Journ. Geol. Soc.,
vol. 18, p. 821, pl. XVI, fig. 51, a, b, c.

1868. Sphenopteris Hilchcockiana, Dawson, Acadian Geol., p. 552 (doubt{ul
fragments.)

This *“gpecies” was recognised by Schimper (vol. 1, p. 478)
ag the fructification of Archaeopteris. The original was from
the Perry basin, and the plants are fully described by Smith and
White (1905, p. 45) in their recent paper on the district. In
his original description Dawson (1862, p. 321) says that an
“immense number of leaflets, apparently of this species, are
scattered over certain surfaces of the St. John shales, but have
not yet been seen in connexion with their rachis.”” Later, in
his Acadian Geology (p. 552) he says that “Doubtful fragments
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only oceur.” This later view appears to be correct and indeed,
judging from the specimens said to represent it, which I have
had the privilege of examining, there is no real evidence for the
existence of this species in the St. John beds.

SPHENOPTERIS OBTUSILOBUS, Goeppert, in Dawson.
Plate XXIV, figure 64.

1862. Hymenophyllites obiusilobus, Goeppert, Dawson, Quart. Journ. Geol.
Soe., vol. 18, p. 322 (pl. XV, i?g 39, in description of plates, error
for H. curtilobus 7).

1868. H%gzzenophyllites obtusilobus, Goeppert, Dawson, Acadian Geol., p.

1871. Spheriopteris obtusilobus, Goeppert, Dawson, Foss. Pl. Devon. Upp.
Silur. Canada, Geol. Surv. Rep., p. 53, pl. XVI, fig. 183.

It will at once be seen on reference to the photograph
(pl. XX1V, fig. 64 present paper) of Dawson’s original and only
specimen of this ‘“‘species” that it bears no resemblance to the
European H. obfusilobus. This is labelled in Dawson’s writing
as “Type, H. Obtusilobus,” and is the original of his fig. 183,
pl. XV1, in 1871. The names obiusilobus and curtilobus were
confused in 1862, but the monograph in 1871 makes it clear that
““obtusilobus” is named from the specimen now photographed,
(No. 3318 MecGill University coll.) This is merely a fragment
of Diplothmema sub-furcatum as is evident from a study of the
actual specimen, which is somewhat altered. (See p. 37).

SpaENOPTERIS (HYMENOPHYLLITES) CURTILOBUS, Dawson.

1862. Hymenophyllites curtilobus, Dawson, Quart. Journ. Geol. Soc., vol. 18
: 321) (pl. XV, fig. 39, in text. This is H. obtusilobus in desc. of
gures).

1868. Hymenophyllites curtilobus, Dawson, Acadian Geol., p. 552, fig. 192G.
1871. Hymenophyllites curtilobus, Dawson, Foss. Pl. Devon. Upp. Silur.
Ca.na.dZ;,, Geol. Surv. Rep., p. 53, pl. XVI, figs. 178-179.

1888. Hymenopyhllites curtilobus, Dawson, Geol. Hist. P, p. 73, fig. 23G

(1905 edition).

The two figures in the 1871 description of this species
appear to bear no relation to that (pl. XV, fig. 39) of the 1862
memoir referred to in the text as an illustration of Hymenophyl-
lites curlilobus. In the description of the figures, this illustration
is quoted as Hymenophyllites obtusilobus. It seems probable that
as a result of some confusion in arranging his printer’s slips, the
species names and descriptions may have got mixed and the
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specific name perpetuated accidentally. In both the Acadian
Geology and the Geological History of Plants the same figure
appears as H. curtilobus which is quoted as H. obtusilobus in the
original description of the illustration.

I have not located the original specimens of either of the
figures of the 1871, or the 1862 illustration of the species. The
type specimens therefore being in such confusion, and probably
unavailable, and the illustrations indicating that, whichever
form they were, they were very fragmentary and far from
characteristic, it seems much wiser to abolish the ‘‘species”
curttlobus altogether.

TricaOMANITES sp. Dawson.

1862. Trichomanites (?), Dawson, Quart. Journ. Geol. Soc., vol. 18, p. 322,
pl. XVI, fig. 50, a, b.

1871.  Trichomanites sp., Dawson, Foss. Pl. Devon. Upp. Silur. Canada,
Geol. Surv. Rep., p. 56.

Dawson (1862) says of this specimen: ‘A minute frond,
collected at St. John by Mr. Hartt, may possibly represent a
plant of this genus; but it may be merely the nervures of a leaf
whose parenchyma has been removed by decay”. There is
no doubt that Dawson’s second alternative is the correct one.

TRIGONOCARPUM DawsoNiaNUM, D. White.

1871. “Fruits or bracts of uncertain nature,”” Dawson, Foss. Pl. Devon,
Upp. Silur. Canada, Rep. Geol. Surv. Canada, p. 64, pl. XIX,
figs. 230a (not 230), 231, 231a and b.

1899. Trigonocarpum Dawsonianum, David White, Pottsville Formation,

p. 910,
1900.  Trigonocarpum Dawsonienum, David White in Ami, Ottawa Natur-

alist, vol. 14, p. 123.

Dawson gives no description of the fragments he figures, but
reference to his plate XIX will show how imperfect they are.
David White (1899, p. 910) in his account of the Pottsville
formation does not describe them either, nor does he further
illustrate them. His account is as follows:—‘Accompanying
the specimens of a very narrow and rather small Trigonocarpum,
there occur in the same matrix numerous detached valves which
agree so completely with the fragments figured by Dawson from
the “Fern Ledges” at St. John as “fruits or bracts of uncertain
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nature” that I have ventured to include a portion of the latter
material as well, in the same species. The figures given in the
“Devonian Flora” will serve to illustrate the Pottsville material
which I name in honour of the late distinguished palaeobotanist
of America.”

As I have not seen any of the Pottsville material, I am not in
a position to comment on this species as represented from those
beds, but regarding the St. John plants which “serve to illustrate
the Pottsville material’’ I must state that I find it impossible to
accept the fragments as a true species and still more so to utilise
them for the basis of comparison with another flora.

TRIGONOCARPUM RACEMOSUM, Dawson.

1862. Trigonocarpum racemosum, Dawson, Quart. Journ. Geol. Soc.,
vol. 18, p. 324, pl. XVI, fig. 47, a, b, c.

1868. Trigonocarpum racemosum, Dawson, Acadian Geol., ed. 2, p. 555,
fig. 194E.

1871. Trigonocarpum racemosum, Dawson, Foss. Pl. Devon. Upp. Silur.
anada, Geol. Surv. Rep., p. 62, pl. XIX, fig. 227.

1888. Trigonocarpum racemosum, Dawson, Geol. Hist. Plants, p. 82,
fig. 31E (from the 1905 edition.)

The original specimens of the fragments figured in the 1862
paper are in MecGill University collection, No. 3273. These
are poorly preserved fragments of Cordaianthus. The impression
illustrated in fig. 227a, pl. XIX, in the 1871 account suggests
that it may be the Westphalian form Samaropsis Pitcairniae
(Lindley and Hutton) but it is too imperfect for identification.

Tabular list of old and new names applied to the
St. John plants.

It may be convenient for some readers to have a list of the
older names of the St. John plants with the determinations made
in the present paper:—

Older names of Dawson,
Malthew, etc. Present names.

THALLOPHYTA.

Rhizomorphs lichenoides Matt. . ... Fern aphlebia.
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Older names. Present names.

ESQUISETALES.

Calamites transitionis Dawson.
Astrocalamites scrobiculoides Calamites sp.

Matt...................e.
Calamites Suckowi Brongt .. . .| Calamites Suckowi Brong-
C. cannaeformis Schl......... * niart.
C. Cistii Brongt. mut. Matthew.Calamites sp. indetermin-
able
C. geniculosus Matt........... Calamites sp.

Lepidocalamus scutiger Dn.sp....Indeterminable.

Ramicalamus dumosus Matt. ..Indeterminable.

Calamodendron antiquius Dn. . Indeterminable.

C. tenuistriatum Dn.......... ?Calamites Suckow: Brong-
niart.

Asterophyllites parvulus Dn... \ Asterophyllites parvulus,

A. parvulus var. Matt........ Dn.(?=A.grandisSternb.)

A. fagciculatus Matt. ......... A. longifolia, i.e. Annularia
stellata Schl. sp.

AllentusDn................. Asterophyllites sp. (=A.
radiata?).

A fissusMatt................ Asterophyllites  equisetifor-
mas Schl.?

Annularia latifolia Dn. sp...... = Annularia latifolia Dn.sp.

(=A. stellata Schl. sp.?)
A. latifolia mut. minor Matt ... . Annularie latifolia Dn. sp.
(=A. stellata Schl. sp.?)

A. acicularis Dn.sp........... Asterophyllites  acicularis
Dn. sp. (=A. equisetifor-
mis?)

AllentaDn.sp............... Asterophyllites lentus Dn.
(? =Annularia radiata).

A.recurva Matt.............. Indeterminable.

A. ligita Matt............. .. . Indeterminable.

Pinnularia dispalans Du....... Pinnularia dispalans Dn.

P.elongata Dn............... Pinnularta elongata Dn.

P.nodosaDn................ Fern frond, distorted.

Sporangites acuminata Dn.. . . .. Sporangites acuminata Dn.
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Older names. Present names.
SPHENOPHYLLALES.
Sphenophyllum antiquum Dn.. . Sphenophyllum aniiquum
Dn.
S. gemma Matt. . ............ ? Sphenophyllum cuneifol-

tum Sternb. sp.
S. latum et var. minus. Matt. . .? Sphenophyllum cuneifol-
tum Sternb. sp.

S. innocens Matt. ............ Indeterminable.
LYCOPODIALES.
Sigillaris palpebra Dn.......... Sigillaria sp.
Stigmaria perlata Dn.......... Stigmaria ficoides Brongn.
Lycopodites Matthewi Dn.. . . . Lepidodepdron sp. foliage.
Cyperitessp. Dn. . ........... Lepidodendron or Sigillaria
leaves.
PTERIDOPHYTA.
Psilophyton elegans Dn........ Psilophyton elegans Dn.
P.glabrum Dn.............. Dicranophyllum glabrum
Dn. sp.
Aneimites obtusa Dn.......... Adiantides obtusus Dn. sp.
Aneimites (Triphyllopteris)
valida Dn................. Sphenopteris valide Dn. sp.
(=8. artemisiaefolioides
Crépin).

Ginkgophyton Leavitti Matt. . . Sphenopteris sp.
Pseudobaiera McIntoshi Matt.
P. MclIntoshi mut. flabellata ¢Rhacopieris Busseana Stur.

Matt.....................
Sphenopteris marginata Dn.. . . . Sphenopteris marginate Dn.
(=S8. rotundifolia Andrs).
S. Harttii Dn................. Diplothmema  subfurcatum
Dn. sp.
S.splendensDn............... Oligocarpia splendens Dn.
8p.
S.(Hymenophyllites) curtilobus
Dn............ooiii. No basis for name,
S. subfurcatus Dn............ Diplothmema subfurcatum

Dn. sp.
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S. Gersdorfii Goepp........... Diplothmema subfurcatum
Dn. sp.
Alethopteris ingens Dn........ A. lonchitica Schl. sp.
A. Perleyi Hartt.............. Indeterminable.

Alethopteris decurrens Dn. ...
Alethopteris discrepans Dn....

Johannophyton discrepans Alethopteris lonchitica Schl.

(Do) Matb. . ..ooeennn.... Sp-
J. discrepans var.............
Neuropteris polymorpha Dn... . Neuropteris heterophylla
Brongniart.
N.retorquata Dn............. Neuropteris gigantea Sternb.
N.serrulata Dn.............. Pecopteris plumosa Artis.
N.erassaDn................. Neuropleris gigantea Stern.
N.Selwyni Dn................ Neuropteris Selwyni Dn.
(?=N. Schlehani Stur.)
Cyclopteris varia Dn......... | Part = Neuropteris sp. cf.
Nephropteris (Odontopteris) N. impar.
varia (Dn.) Matthew....... Part =Cyclopteris varia Dn.
Cyclopteris Brownii Dn.......

Nephropteris problematica Dn. Cyclopteris Brownii Dn.

Odontopteris squamosa or

squamiger Dn.............. Neuropteris heterophylla
Brongn.
Megalopteris Dawsoni Hartt sp . Megalopteris Dawsoni Hartt
sp.
Cardiopteris eriana Dn. ....... Neuropteris eriana Dn. sp.
Callipteris pilosa Dn........... Pecopteris Miltoni Artis. sp.
Pecopteris (Aspidites?) serrulata
Hartt................ « ... .Pecopterts plumosa Artis.

P. (Aspidites) preciosa Hartt...Indeterminable.
P. (Cyathites?) densifolia Dn.. . Pecopteris Miltoni Artis. sp.
Whittleseya Dawsoniana D.
White................. ... Whittleseya Dawsontana D.
White.
W. concinna and varr. Matt. . . . Whittleseya concinna Matt.
Trigonocarpum Dawsonianum
D. White.................. St. John examples indeter-
minable.
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Older names. Present names.
Trigonocarpon racemosum Dn.Cordaianthus sp.
T. perantiquum Dn .......... Trigonocarpum perantiquum
Dn.
GYMNOSPERMS.

Dadoxylon Ouangondianum Dn.Dadozylon Ouangondianum

Dn.

Cordaites Robbii Dn..,....... Cordaites Robbii Dn. (pars
=C.borassifolius and C.
principalis).

C. Robbii narrow var Dn.. . ... Poacordaites sp.

Cardiocarpon cornutum Dn.. ..Cardiocarpon cornutum Dn.

C.BaileyiDn................ Cardiocarpon Baileyt Dn.

C. Crampii Hartt............. Cardiocarpon Crampii
Hartt.

C.ovaleDn.................. Cardiocarpon ovale Dn.

C.obliquum Dn.............. Cardiocarpon obliquum Dn.

Carpolithes compactus Dn.. . . .Indeterminable.

Antholithes Devonicus Dn. . . .Cordatanthus devonicus Dn.
8p.

A floridusDn................ Cordaianthus devonicus Dn.

sp.



CHAPTER III.

GEOLOGICAL CONCLUSIONS FROM THE
PRECEDING EVIDENCE.

RELIABLE DETERMINATIONS.

Those who have read or glanced through the section of this
work devoted to the “Doubtful or Indeterminable plants” will
have noticed what a large number of them there are, and will
have been prepared, therefore, for the sweeping reduction in the
number of the species in the St. John flora which I must make.

Though over eighty “species’” have been from time to time
described from the “Fern Ledges’ flora of St. John, I find among
all these only about forty that are of value and that are deter-
mined on a sufficiently sound basis to make them of any real use
in the comparison of this flora with others. Of course, from
exceedingly poorly preserved remains, it is often possible to
make a shrewd guess as to the species contained in a series of
beds, and consequently as to their age, but for the foundation
of new species such material is valueless. In too many cases
have the merest scraps of half-preserved debris been utilised
for the types of new species in the St. John deposits, and these
names and-determinations have been adopted, often without
sufficient examination, by other writers.

While every palaeonfologist knows that many ‘‘species”
and often very good ones for stratigraphic purposes, are merely
single organs of forms which are incompletely known, and con-
sequently “‘good species’” are not obtainable in the modern sense
of the word; nevertheless there is a certain standard (which it is
difficult to define, but which a competent palaeobotanist can
recognise) that specimens must reach before they can be reliably
determined. In my opinion the only species which are repre-
sented in the St. John flora which approach that standard are
included in the following list. Consequently the plants in the
following list are the only ones of which I shall make serious use
in comparisons of this flora with those from other parts of the
world, though some corroborative evidence lies in the poorly

preserved remains.
113
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Calamites Suckowr Brongnt.

Annularie sphenophylloides Zenker.

Annularia stellata Schlotheim sp.

Annularia latifolia Dawson sp. (=A. stellata?)

Stigmaria ficoides.

Adiantides obtusus Dawson sp.

Rhacopteris Busseana Stur.

Sphenopteris marginata Dawson (=8. rotundifolia Andrd).

Oligocarpia splendens Dawson sp. (=0. Brongniarti Stur).

Sphenopteris valida Dawson sp. (=8. artemisiaefolioides.
Crépin).

Pecopteris plumosa Artis.

Diplothmema subfurcatum Dawson sp.

Alethopteris lonchitica Schlotheim sp.

Megalopteris Dawsoni Hartt sp.

Neuropleris heterophylla Brongniart.

Neuropteris gigantea Sternberg.

Sporangites acuminata Dawson.

Pterispermostrobus bifurcatus Stopes.

Dicranophyllum glabrum Dawson sp.

Whittleseya Dawsoniana D. White.

Whittleseya concinng Matthew.

Cordaites Robbit Dawson (cf. S. borassifolius Sternb.).

Cordaites principalis German sp.

Dadozylon Ouangondianum Dawson.

Cordaianthus devonicus Dawson sp.

Cardiocarpon obliguum Dawson.

Cardiocarpon Bailey: Dawson.

Cardiocarpon cornutum Dawson.

Cardiocarpon Crampii Hartt.

To this list should be added the following, in which there
may be uncertainty about the specific identity, but of which
the genus is certain, and is of some stratigraphic significance:—

Calamostachys sp.

Asterophyllites acicularis Dawson = ? A .equisetiformis Schi.
Asterophyllites parvulus Dawson = A .grandis Sternb.?
Sphenophyllum antiqguum Dawson.
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Sphenophyllum Zcuneifolivm Sternberg. sp.
Lepidodendron sp. foliage.

Lepidodendron sp. (in ‘“Bergeria’ condition).
Sigillaria sp.

Neuropteris Selwyni Dawson. =?N. Schlehani Stur.
Neuropteris ertana Dawson sp.

Poacordaites sp.

Sternbergia sp. (pith casts of Cordaites).

This list may appear very short, and the number of species
exceedingly small to be all that represents the rich flora of the
Fern Ledges of St. John, but those who will give the “species”
I have discarded serious attention, and will trouble to look up
the original specimens and illustrations, cannot fail to recognise,
if they judge impartially, that no good purpose can be served by
retaining them. It is deplorable though none the less true that
many palaeobotanists have slipped into the easy habit of naming
as a new or distinet species imperfect or troublesome fragments,
and thus different parts of a single frond have been given different
specific names, and T have found actually a case (not of Palaeozoic
plants) where a single fossil and ¢ts own reverse are put in different
genera!

By such means, though the lists of ‘“species’” described
from various localities has been swelled to important proportions,
the science of palaeobotany has suffered grievously in repute
among geologists and other scientists who use its results. Hence
I cannot recognise species founded on very poor material. It
seems a better thing to be blamed for ignoring obscure species
and failing to recognise the specific names of indeterminable
fragments, than to pad lists with ‘‘species’” which posterity will
deride.

I recognise that the names in my carefully selected and
sifted list may be changed to suit different interpretations of
the rules of nomenclature and in any case some of them may not
stand against the results that we hope will accrue in the next
twenty years, for by that time many scattered fragments will be
pieced together and we may then know as whole plants what we
now know only as separate parts under temporary ‘‘specific’’
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names. Nevertheless, I trust that the actual plants now recorded
under the above names are recognisable in themselves and can
therefore be used safely in comparisons of the St. John flora with
similar fossil floras from other parts of the world.

GEOLOGICAL CONCLUSIONS.

Before entering into a consideration of the geological
position of the Little River Fern Ledges flora it will be well to
decide whether we are dealing with a single flora, or with a
consecutive series of floras comparable with the whole of the
Pottsville for instance, of which Mr. David White writes (1895,
p. 307) that the flora was changing rapidly, and “In the lower
part of the Pottsville series many species show a relation to the
floras of the Vespertine or Calciferous Sandstone series; in the
middle portion many of the forms are unique, while in thickly
developed sections it is only near the top of the series that we see
occasional Coal Measure forms creeping in.”

To get such data for the Fern Ledges flora it is necessary
to have carefully collected series of fossils with the actual beds
of origin recorded for each species. Some such collections were
made and the results published as long ago as 1865 by Prof.
Hartt. He described eight plant beds, giving the species found in
each. Since then many further plants have been found, but in
very few instances has their exact location been recorded. But, as
will be seen in the following analysis of Hartt’s records, important
and sufficient evidence was accumulated by him to prove that
we are dealing with what may be taken, broadly, as a single flora.

Analysis of Plant Beds, Nos. 1-8, described by Hartt (1865,
p. 184~139).

(The numbers in brackets are the numbers of Hartt’s beds).

Calamites transitionis, (1), (2), (3), (4), (6), (7), (8).

Calamites cannaeformis (i.e. C. Suckowi Brongniart), (2), (3),
(5), (8), (7, (8).

Asterophyllites latifolia, (1), (2), (3).

A. acicularis, (1), (2), (5), (7), (8).
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A. parvulus, (2).

A. longifolia, (1), (2).

A. scutigera, (1). Matthew records from (2) and others.
Pinnularia dispalans, (2), (8), (4), (7), (8).

Sphenophyllum antiqguum, (1) (Hartt, only a single speci-

men). Matthew for highest shale bed of Dadoxylon sandstone.

Psilophyton glabrum (i.e. Dicranophyllum glabrum), (2), (3),

(4), (5).

(%,

Psilophyton elegans, (1), (2), (3), (7).

Pecopteris obscura, (1), (rare).

Sporangites acuminata, (2), (3), (7), (8).

Cyclopteris obtusa, (2), (3), (7), (8).

Cyclpoteris varia, (2).

Sphenopteris marginata (=8. rotundifolia), (2), (3), (5), (7).
Sphenopteris Hartlit, (2).

Sphenopteris Hoeninghausi, (2), (3).

Sphenopteris pilosa (i.e. Pecopleris Miltons), (7).
Hymenophyllites subfurcatus, (7), (8).

Megalopteris Dawsoni, (4), (confined to this bed ?)
Neuropteris polymorpha (i.e. N. heterophylla), (2), (3), (4),
(6), (0, (8). .

Neuropteris serrutata (i.e. Pecopleris plumosa), (2).
Alethopteris discrepans (i.e. A. lonchitica), (2), (3), (5), (6),

(7, (8).

™,

Cordaites Robbii (=C. borassifolius ?), (2), (3), (4), (5), (6),
(8) (neverin 1 7).

Cardiocarpum cornutum, (1), (2), (3), (6), (7), (8).
Cardiocarpum obliquum, (3), (6), (7), (8).

Cardiocarpum Baileyt, (confined to ?) (4).

Cardiocarpum Crampii, (8).

To these may be added:—Rhacopieris Busseana (Pseudo-

batera McIntoshi, Matthew). Matthew’s record is from a ‘“thin
bed of shale 200 ft. below summit of Dadoxylon sandstones at
Duck Cove.” A variety in bed (2) of Hartt’s series. I found
fragments of this in two or three beds at Duck cove.

For convenience of reference it will be well to select the

principal species from Hartt’s series, under their modern names:
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Calamites sp. (compared to Asterocalamites serobiculatus,
but not this species), (1), (2), (3), (4), (6), (7), (8).

Calamites Suckowt, (2), (3), (5), (8), (7), (8).

Annularia stellata, (1), (2), (3).

Asterophyllites equisetiformis, (1), (2), (5), (7), (8).

Dicranophyllum glabrum, (2), (3), (4), (5).

Sporangites acuminata, (2), (3), (7), (8).

Adiantides obtusus, (2), (3), (7), (8).

Sphenopteris marginata =8. rotundifolia, (2), (3), (5), (7).

Pecopteris Miltons, (7).

Diplothmema subfurcatum, (7), (8).

Megalopteris Dawsont, (4).

Neuropteris heterophylla, (2), (3), (4), (5), (6), (7), (8).

Pecopteris plumosa, (2).

Alethopteris lonchitica, (2), (3), (5), (6), (7), (8).

Rhacopteris Busseana, (2).

Cordaites Robbit (=C. borassifolius ?), (2), (3), (4), (5), (6),
(1), (8).

Cordaites principalis, (2), (8), (4), (5), (6), (7), (8).

Cardiocarpon cornutum, (1), (2), (8), (6), (7), (8).

In the above list, several of the species most important for
stratigraphic purposes appear. Neuropteris heterophylla and
Alethopteris lonchitica occur from beds (2) right through to beds
(8). Cordaites principalis and C. borassifolius (Robbii) occur in
all the beds from (2) to (8) and though Cordaites is mentioned
by Hartt as not appearing in bed (1), yet Cardiocarpon cornutum,
which most probably belongs to it, occurs in both (1) and (8),
and most of the intermediate beds. Calamites Suckowi occurs
from (2) to (8), and other species in all the series. Sphenopteris
marginata (=8. rotundifolia) is recorded from beds (2) to (7),
Sporangites from (2) to (8), and Dicranophyllum glabrum from
beds (2) to (5). Thisis interesting, for Dicranophyllum is looked
on as mainly a Stephanian genus, and might be taken as an
indication of the higher position in the Carboniferous of the
series, but it occurs in beds below Megalopteris Dawsoni, which
is a leading Pottsville type. Then again, A. stellata, indicative
of, at least, upper and middle Westphalian, is found at the
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very base of the series of beds. But most of the important
plants are mixed in all the beds.

Personally (ref. p. 9) I found it impossible to confine the
series to 8 beds, for I found more than twice as many as this at
Duck cove, and in them the plants were even more mixed than
in the table given by Hartt.

The distribution of the forms mentioned, however, occurring
from the bottom to the top of the series, leaves no room for
doubt that the Fern Ledges plants are a single flora, in the
sense that they represent a period of time no longer than a single
main division of the Carboniferous. Dr. Matthew’s separation
into three sub-floras (see 1906, pl. 101, et seq.) appears to me to
be without stable foundation.

We must now consider which period in the Carboniferous
epoch they represent. After the determinations of the plants
given in the other sections of this memoir, it would be mere
waste of time here to argue elaborately why this flora must be
Carboniferous, for every species of importance is a typical
Carboniferous one. As will be remembered (ref. p. 5 et seq.) both
Dr. Kidston and Mr. David White, as well as other palaeobotan-
ists were agreed as to the Carboniferous age of the plants,
though Mr. White correlated them with his American Pottsville
and Dr. Kidston with the European Lower Coal Measures. As
Mr. White pointed out (1901 A) the apparent discrepancy in this
was greater than the actual, for he considers that the upper part
of the Pottsville is very nearly contemporaneous with the Lower
Coal Measures of Europe.

As from the nature of the characteristic plants of the Fern
Ledges it is only with the very uppermost zones of the Potts-
ville that the comparison can be made (ref. to passage quoted
from White ante p. 5) so that while agreeing in the main with
Mr. White’s conclusions, I confess that the St. John Fern
Ledges seem to represent a somewhat higher zone than he
allows in his correlation of his Pottsville series. Mr. White
gives the following species (which are quoted also from him by
Dr. Ami) as being common to the American Pottsville and the
Fern Ledges of St. John. I add a few comments to some of the
determinations.
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Species given by White as common to Potisville and Fern Ledges
of St. John.

Annularia acicularis Dn. sp.

Annularia laxza Dn.

Annularia latifolia (Dn.) Kidston.

A sterophyllites parvulus Dn.

Sphenopterts Hartii Dn. (Dawson’s original was a distorted
fragment of D. sub-furcatum ref. p. 105 ante).

Sphenopteris pilosa Dn. (= Pecopteris Miltont, which species
White records from the Pottsville).

Pecopteris serrulata Dn. ( =Pecopteris plumosa).

Megalopteris plumosa D. White (a form closely resembling
M. Dawsont from St. John).

Neuropteris Pocahontas D. White (compare this with
Cardiopteris ertana Dn. (see p. 61 ante), which I think
was probably N. heterophylla fragments).

Neuropteris retorquata (i.e. N. gigantea).

Alethopteris discrepans Dn. (i.e. A. lonchitica, see p. 47 ante).

Alethopteris ingens.

Cordaites Robbii Dn. (= C. borassifolius?).

Cordaites angustifolia Dn. (This species was later eliminated,
see Smith and White, 1905).

Cardiocarpon cornutum Dn.

Cardiocarpon obliguum Dn.

Cardiocarpon Girtyt White, (closely allied to C. Bailey: Dn.).

Trigonocarpon Dawsonianum D. White (named to include
indeterminable fragments described by Dawson).

Before discussing this it will be useful to have a table of
the principal species from the St. John beds arranged so as
to show their distribution both in the Pottsville and in the
Westphalian series of the European Coal Measures, with which
there is a most striking similarity. In the following list I give
only the more securely determined, and the plants more
important for stratigraphic purposes.
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Principal species as determined in the present paper, in the “Fern
Ledges” Flora of St. John.

g T
E glo8 28
eI El g%
CHEIG g Remarks.
sa28 4
Balks &%
Calamites Suckowsi.......... x| x X In all Coal Measure
geries in England.
Annularia sphenophylloides...| x| x X ..
Annularia stellata. .. ........ x| x X
Aster(ophyllites }zcicular?vgs ®
=eguisetiformis 7). ....|(x X X
Asterophyllites parvulus
Sh(=ghral7lzdisf)..y.i_....(éj ® | x .. - - indeed i
‘phenophyllum cuneifolium x| x x ery scarce indeed in
St. John beds.
Sphenopteris marginata
(=rotundifolia) . ....... x) | G |(cf=Lacoer)
Sphenopteris valida
(=artemisiaefoliotdes) ...| (x) | G G ..
Drplothmema sub-furcatum s
(=furcatum) .......... x { (%) G Plentiful in St.Johnbeds
Oligocarpia sp
(=Brongniarti)........ x) (%) x) .
Pecopteris Miltoni.. . .. ...... x| x G .
Pecopteris plumosa. . ........ x | (%) G Plentiful in St.Johnbeds
Rhacopteris Busseana. ... .. .. X .. .. ..
Adiantides obtusa. .......... x| .. ..
Megalopteris Dawsoni. . . .. .. L1 G Very similar species in
N heterophylla ) Y Pomévme' t )
europteris heterophylla. . . .. x | (x ery frequent in St.
( John beds.
Neuropteris gigontea. ... .. .. x| x G .e
Neuropteris Schlehani. . . .. .. x [(x?) G Only 2 or 3 specimens,
(doubtful). doubtful.
Alethopteris lonchitica. . . .. .. x| x G Exceedingly common in
St. John beds.
Dicranophyllum glabrum. . . .. G| .. G s
Whittleseya Dawsoniana. . . .. G| G .. A typical Carboniferous
genus characteristic
of N. America.

W. Dawsoniana, very
close to W. elegans
from Upp. Pottsville.

Whittleseya concinna. . ......| G| G .
Cordaites Robbit
(=Dborassifolius ?)...... x| x x) Excessively numerous in
St. John beds.
Cordaites principalis. ... .... x| G G e
Cordaianthus devoncus. . . .. .. G| G G ..
Cardzocarpon obliguum. . . ... G| x G ..
Cardiocarpon Baileyi . ...... G |(x) G C. Girtyr in Pottsville
very similar.
)| x G Numerous specimens in

Cardiocarpon cornutum. . .. ..

all the St. John beds.
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In the above Table, x means that the identical species is
present; (x) that an exceedingly similar if not identical species
is present; and G that other species in the genus are present
(some of which may be the same) in the beds with which the
comparison is made.

In addition to these species such genera as Sigillaria,
Lepidodendron, Stigmaria, Poa-cordaites, and ‘‘Sternbergia’ add
to the characteristically Carboniferous facies of the flora; and
S. Hoeninghausi so exceedingly characteristic of the West-
phalian, is reported though its determination is not very sure.
Even a cursory glance down the above list will suffice to impress
on one how remarkably Westphalian is the flora of the Fern
Ledges. The genus Megalopteris alone is entirely unrepresented
in the Westphalian of Europe, but it is a peculiar form which is
confined apparently (though recently Arber identified a small
fragment from the British Coal Measures as belonging to this
genus) to North America, where it has been recognised in beds
of undoubted Pottsville age.  Otherwise the leading species
have not merely allies in the Westphalian flora of Europe, but are
identical in the majority of cases. We may take it then as
indisputable that the Fern Ledges flora is of Westphalian age.

The magnificent and detailed work of M. Zeiller on the
Valenciennes basin, and other minute work on British and
European Coal Measures, has resulted in the division of the |
Westphalian into three zones. To quote M. Zeiller (1895, p. 487)
“La zone inférieure. ..A flore relativement pauvre, différant de
celle de la zone moyenne par ’'absence d’un grand nombre
d’espdees fréquentes dans cette derniére, plutdét que par la
présence d’espéces particuliéres; elle est toutefois charactérisee par
la grande abondance des Sphenopterts Hoeninghausi, Alethopteris
lonchitica, Neuropleris Schlehani, Bothrodendron punctatum et
Sigillaria elegans.” But with none of M. Zeiller’s zones does
the “Fern Ledges’ entirely coincide, for species from the higher
zones in considerable numbers of individuals are mixed with
those which might otherwise be taken to indicate that it cor-
responds with the lowest of the Westphalian zones. The ex-
planation of the mixture of the flora and the key to some of the
difficulties of the Fern Ledges flora depend on the fact (which
seems evident from the arrangement of the beds in situ and the
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type of debris they contain), that the flora did not grow in
the place where it is now found (see p. 10 ante). There is
good reason to believe that the Fern Ledges flora is made up of
fragments brought down from some inland of higherlevel, mingled
with those of plants growing on the flats through which the
stream passed.

Speaking of the beds in Nova Scotia which we may safely
take as being nearly, if not absolutely equivalent to the St. John
Fern Ledges, Ami (1901, p. 182A) said “It would appear that
in Nova Scotia the Carboniferous period began with shallow
water conditions, producing the shales, sandstones, mudstones,
marls and grits of the Riversdale and Union series. The fre-
quent ripple-marked and littoral character of these beds seems
to indicate rapid submergences at the time of deposition and
accounts for their great thickness.” A little farther west,
where now the Fern Ledges of New Brunswick are to be found,
I picture that at that time there was a similar condition of rapid
submergence in the great delta or lake into which a river brought
down the debris of what we now call the Fern Ledges flora.
The fact that some of these fragments appear to belong to
higher zones than others is thus simply accounted for, because,
as detailed work on the Lower Coal Measure series in Britain
has shown, the highland flora differed from the swamp flora, and
the former included a number of forms generally considered to
be of higher Carboniferous, and some even of Permian facies.
(See Scott, 1906, Stopes, 1906, and Stopes and Watson, 1908).

This interesting and important result was primarily estab-
lished in relation to material of which the internal structure
was known, but it obviously applies also to the plants repre-
sented only by surface impressions.

Hence, in conclusion, we may take it that the Fern Ledges
represent plant debris from differing ecological situations which
were all growing in that period of time in the Coal Measures
which is best known as the Westphalian, and that probably it
corresponds in point of time most nearly to the lowest zone of
the middle Westphalian.

The specific identity between so many of the plants from
Europe and Canada is a point of great interest in relation to the
geographical distribution of the forms.
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As regards the composition of the flora, a point immedi-
ately noticeable is the extraordinary scarcity of both Sigillaria
and Lepidodendron. Of these no recognisable species occurs
and but a small number of specimens that are identifiable
generically. This is all the more remarkable because in some
of the beds Calamites remains are common, so that all members
of the “swamp flora” are not entirely absent. At the same
time we notice a similar scarcity of Sphenophyllum, another of
the typical swamp-growing forms of the Coal Measures, and
one must take it that we are not dealing with the typical, mixed
swamp-flora of the Coal Measures but with one principally
growing on dry land. The beds of Calamites alternating with
others of mixed debris indicate that there were groves of Cala-
mites growing as an almost ‘““pure formation” (in the language
of the ecologist) just as modern Equisetum often does to-day.
Another genus whose absence is remarkable is the common
Mariopteris. The lack of this in a flora containing so many
other typical Westphalian “ferns’ is particularly noticeable, and
raises interesting questions regarding the geographical distri-
bution of species at this time. Until, however, further data
are available, it seems to me premature to make generalisations
on the theme, however enticing.

Personally, I think it will prove exceedingly difficult, if not
impossible, to attain to any fine zoning in the Fern Ledge flora,
but if such work could be attempted by anyone on the spot it
would be interesting, and, at least, would result in the gathering
of more data and better specimens.

Now a word must be said regarding the relation of these
beds to the famous Carboniferous section at Joggins which
extends from the bottom to the top of the Carboniferous series.
The specimens of Alethopteris lonchitica (ref. ante. p. 51 ) of
the “discrepans” type which I obtained at Joggins exactly agree
with the St. John plants. Furthermore, several species of seeds,
and ferns, and Cordaites also agree completely from the two
series of beds. Reference should be made to the account of the
Joggins section in Acadian Geology, pp. 156 et seq, where frequent
mention is made of Calamites Suckowr, Alethopteris lonchitica,
Cordaites borassifolius and other forms found in the St. John
beds; from Joggins also the species of Cordatanthus and some
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of the seeds described by Dawson are very similar to the Fern
Ledge specimens. I understand that Mr. W. A. Bell of the
Canadian Survey is re-examining the Joggins section, so that the
detailed comparison of the St. John beds with those at Joggins
must await his results. It is obvious, however, that the
St. John beds being of Coal Measure age, represent merely a
different local facies of a portion of the Joggins section.

STRATIGRAPHY OF THE ST. JOHN “FERN LEDGES.’

There are only three alternatives which need to be con-
sidered. The first that the beds are Devonian, as first suggested
by Sir W. Dawson, and supported for a long time by Dr.
Matthew and other Canadian geologists, second that they are
Silurian as recently suggested by Dr. Matthew, third that
they are Carboniferous, as suggested by Geinitz in 1866, and
by many others since, principally Kidston, David White,
Ami, and Zeiller. When I started upon my work, I had an
entirely open mind upon the subject of the relative merits of
these views. At the same time, I must confess to a natural
hope that the stratigraphers were right, because in that case
the flora would be of much greater interest, and would help to
supply data which are greatly needed about pre-Carboniferous
floras.

Dr. Ells, in his paper in the Canadian Record for 1901 (Ells,
1901), strenuously supports the stratigraphers and gives his
opinion in favour of Sir W. Dawson’s determination of the
plant beds of the ‘““Little River” group as Devonian. He con-
cludes: “It is presumed that the present discussion will come to
an end when those who now advocate the new theory as to
the age of these rocks have made a careful study of their relations
in the field”...“These difficult problems can be solved largely
by careful field work, and instances are not wanting, even in the
history of Canadian geological investigation, where apparently
conflicting testimony between the rocks and their contained
fossils has been readily harmonised so soon as the true strati-
graphic relations were understood.”

That this generalisation is true, no one who knows any-
thing of the history of geology can deny. Indeed, on the face
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of it, if Geology is a science at all, Stratigraphy and Palaeon-
tology must prove ultimately to be harmonious.

The great difficulty in dealing with the stratigraphy of the
beds now under consideration in the St. John area, is the lack
of really good critical exposures. The Fern Ledges beds them-
selves are well exposed, but places where they come in contact
with other beds are all too few, and the country is so wooded
and otherwise covered that great jumps are taken from point
to point, and (so it appeared to me) the stratigraphers have to
see with the eye of faith what lies beneath the covered surfaces,
and thereby have overlooked an important overthrust.

CONTRIBUTORY EVIDENCE.

The actual ‘“Fern Ledges” are exceedingly poor in animal
remains, though a few have been discovered in them. Their
evidence is nullified by the stratigraphers, by means of a circular
argument. As for instance when Dr. Matthew (1910, p. 120),
says, speaking of Batrachian animals: “That animals of this
comparatively high type of structure may have lived in Silurian
times seems not improbable, when we consider that the vege-
tation of this time was so exceeding like that of the Carboni-
ferous that paleophytologists of the highest renown have not
hesitated to assert that the associated plants are Carboniferous.”
Thus by first asserting that the Carboniferous plants are Silurian,
it is possible to argue when you find Carboniferous animals in the
same beds, that they must be Silurian because the plants are!
This method is used elsewhere (see pp. 130, Matthew, 1906).
“It is an unexpected discovery to find such common species of
the Coal Measures as Calamites Cistiz and Calamites Suckour
flourishing in full perfection at this early time in geologic history,
... .for if we have the identical plants of the Carboniferous time
in these plant beds, why may we not have as well the land-
snails, the insects, the myriapods and the amphibians of Car-
boniferous type.”” On the other hand Dr. Ami, who has done
much work on these deposits, summarises the evidence as follows:
(Ami, 1901, pp. 181 A) “To whatever horizon the Lan-
caster plants are assigned, the rocks of the Harrington River,
Riversdale and Union, and possibly of the Horton formation
must also be assigned” . . . .“In so far as the faunas are concerned,
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they clearly indicate a Carboniferous facies. These faunas
include:—Insecta. . . .referable to a well-known Carboniferous
genus. Phyllopoda—the occurrence of typical examples of the
genera Leaia, Estheria and related genera. . . .all the world over
recogniged as Carboniferous, also points to the Carboniferous
age of the rocks in Canada, from which the above forms were
obtained. Xiphosura—. .. .represented by three small but
eminently characteristic specimens belonging to the genus
Prestwichta—. . . .usually referred to the Carboniferous system.
Podophthalmata—represented by numerous examples of a genus
allied to Anthrepalaemon of the Coal Measures.. .. Amphibia
—numerous tracks, footprints, ete.. . . . all the species of Sauropus
previously described from North America are placed in the Coal
Measures . . . Lamellibranchiata—numerous examples. . . .clearly
referable to the genus Anthracomya. . . .characteristic of distinct
zones. . ..in the Carboniferous.”

Fish afford one of the best class of remains for stratigraphic
purposes, and some were sent to Dr. Woodward fo report on
from this disputed terrain. Dr. Smith Woodward (1902) p. A
203, “From the shales of the Riversdale formation” in which a
specimen of fossil fish was discovered ‘“The genus is doubtful,
but is almost certainly of a Carboniferous type.” He continues—
“From the shales of the Horton formation....the fossils....
are certainly Carboniferous but are not enough to determine
whether Upper or Lower. The pieces of bone-bed exhibit scales
of Elonichthys, species of Acanthodes, and one imperfect clavicle
of a Rhizodont (probably Strepsodus.) The fine piece of jaw
is a dentary of Strepsodus hardingi, Dawson sp.”” In con-
versation, Dr. Woodward tells me that it is impossible that beds
containing these fish can be pre-Carboniferous.

The report of Dr. Ami’s work continues: “It will thus be
seen that Dr. David White’s and Mr. Kidston’s views on the
fossil plants of the Riversdale formation and Horton series; and
those of Dr. A. Smith Woodward upon the fossil fishes of the
Horton, as well as his well known views on the age of the Albert
shales of New Brunswick; also the views of Prof. T. Rupert
Jones and Dr. Henry Woodward on the evidence afforded by the
Ostracoda and Crustaceans; concur in placing these formations
in the Carboniferous system.”
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PLATE 1.

Figure 1.— Calamites sp. A specimen of Sir W. Dawson’s in McGill Univer-
sity collection, No. 3339. Nat. size. (See p. 17).
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PLATE II.

Figure 2.—Calamites Suckowi, Brongniart. Original of Dawson’s 1871,

fig. 47, pl. IV, McGill University collection, No. 3336. Nat. size.
(See p. 15).
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PLATE 1]




PLATE IIL

Figure 3.—Calomitesep. A specimen of Sir W. Dawson’s in MeGill Univer-
sity collection, No. 3335. Similar to the one he figured in 1871, pl. IV,
fig. 41. Nat. size. (See p. 17).

Figure 4{.STCalamostachys sp. Nat. Hist. Mus., 3t. John. Nat. size. (See
p. 18;.



PLATE 11




PLATE 1V,

Figure 5.—Asterophyllites sp. (= Annularia radiata ?). Original of Dawson’s
1871, fig. 60, pl. V; MeGill University collection, No. 3340. The small
label is in Dawson’s writing. Nat. size. (See p. 20).

Figure 6.—Asterophyilites acicularis, Dawson (=A. egquisetiformis, Schl. ?).

Original of Dawson's 1871, fig. 54, pl. V, McGill University collection,
No. 3333. Nat. size. (See p. 19).
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PLATE V.

Figure 7.—Annularia sphenophylloides, Zenker. Brit. Mus. Geol. Dept.,
No. V. 4174. Nat, size. (See p. 21).

Figure 8, —Stgillaria sg(. {=8. palpebra, Dawson). Original (?) of Dawson’s
1862, fig. 12, pl. XIII, McGill University collection, No. 3346. Nat.
size. (See p. 27).

Figure 9.—Psilophyton elegans, Dawson. A typical example of this ‘“‘species,”
from the Nat. Hist. Museum, St. John. Nat. size. (See p. 30).
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PLATE VI.

Figure 10.—Annularia latifolia (Dawson) Kidston (=A. stellata ?). Original
of Dawson’s 1871, fig. 51, pl. V, McGill University collection, No. 3347,
Nat. size. (See p. 23).

Figure 11.—Annularia latifolia (Dawson) Kidston (=A. stellata ?). Nat.
size. Similar to the specimen figured by Dawson 1862, M¢Gill University
collection, No. 3348. (See p. 23).

Figure 12.—Annularia latifolia (Dawson) Kidston (=A. stellata ?). Nat.

size. Foliage with a fragment of a cone. McGill University collection,
No. 3332. (See p. 23).
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PLATE VIl

Figure 13.— Annularia latifolia (Dawson) Kidston (=A. stellata ?). Several
whorls of leaves. Brit. Mus. Geol. Dept., V. 4148. Nat. size. (See

p. 23).

Figure 14.—Pecopteris Milions, Artis sp. Original Dawson’s 1871 fig. 189,
1. XVI, called then Callipteris pilosa, Dn., now in Brit. Mus. Geol.
% pt., V. 693. Nat. size. (See p. 41).

Figure 15.—Pecopteris Milioni, Artis sp. A typical example of the frond
called Callipteris pilosa by Dawson. Specimen in the Nat. Hist. Mus.,
St. John. It shows a part of the large rachis as well as several pinnules.
Nat. size. (See p. 41).

Figure 16.—Pecopteris Miltoni, Artis sp. Original of Dawson’s 1871 pl.
XVII, fig. 195, then described as Pecopteris denstfolia, Dn., McGill
University collection, specimen A. The two pinnules marked X are
those figured by Dawson. Nat. size. (See p. 41).

Figure 17.—Pecopteris Miltons, Artis sp. Original of Dawson’s 1871 fig. 196,

pl. XVIL. 1t is labelled in Dawson’s writing as “Type 2, now in Brit.
Mus. Geol. Dept., V. 688. Nat. size. (See p. 41).
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PLATE VIIL

Figure 18.—Sphenopteris marginata, Dawson (=8. rotundifolia, Andr‘éi).
Original of Dawson’s 1871 fig. 184, pl. XVI. MecGill University collec-
tion, No. 3317. Nat, size. (See p. 32).

Figure 19.—Sphenopteris marginata, Dawson (=8. rotundifolia, Andri),
A second specimen included, McGill University collection, No. 3317 (see
phot. 18). Nat. size. (See p. 32).

Figure 20.—Sphenopteris marginaia, Dawson (=S8. rolundifolia, Andra). A

- larger specimen showing pinnae attached to rachis. Brit, Mus. Geol.
Dept., V. 4087. Nait. size. (See p. 32).
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PLATE 1X.

Figure 21.—Sphenopteris valida, Dawson sp. (=8. arlemisiaefolioides,
Crépin). On a large slab with Alethopleris, Neuropleris, ete. Also
Cardiocarpon Crampii at ¢, collected by Stopes, 1911, Duck Cove. Nat.
size. (See p. 34; p. 94).
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PLATE X.

Figure 22.—Sphenopteris valida, Dawson sp. (= 8. artemisiaefolioides, Crépin).
Original of Dawson's 1862, fig. 52, pl. XVII, McGill University collec-
tion, No. 3277. Nat. size. (See p. 34).

Figure 23.—Sphenopteris valida, Dawson sp. (=8. artemisiagfolioides, Crépin).
Specimen showing the broad, fan-shaped lower pinnules. Collected by
Stopes, Duck Cove, 1911, Nat. size. (See p. 34).

Figure 24.—Oligocarpia splendens, Dawson }g%. (=0. Brongniarti, Stur).
Original of Dawson’s 1871 fig. 186, pl. I. MecGill University collec~
tion, No. 3315. Nat. size. (See p. 40).

Figure 25.—Diplothmema_sub~furcaium, Dawson sp. Original of Dawson's

1871, fig. 180, pl. XVI, McGill University collection, No. D. Nat, size.
(See p. 37).
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PLATE XI.

Figure 26.—Diplothmema sub-furcatum, Dawson sp. Collected by Mr.

ilson, Canadian Geol. Surv. collection. Showing rachis and foliage

at D, the leaf shows a characteristic bifurcation and arrangement of the
side pinnules towards the axis. Nat. size. (See p. 37).
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PLATE XII.

Figures 27, 28, 29.—Pecopteris plumosa, Artis. - Spec'imeus given to MecGill
by Sir. W. Dawson, labelled by him as Pecopteris serrulata, Hartt. No.
3316 in MeGill Univers%ty collection. Nat. gize. (See p. 44).

Figure 30,—Alethopieris lonchitica, Schlotheim sp. One of Dawson’s specimens

of “A. discrepans.” McGill University collection, No. 3312. Nat. size.
(See p. 47). z
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PLATE XIII.

Figure 31.—Alethopteris lonchitica, Schlotheim sp. Original of Dawson’s
1871 fig. 240, pl. XVIII. MeGill University collection, No. 3314.
Nat. size. (See p. 47).

Figures 32, 33 —Fragments of “discrepans’” type of Alethopleris lonchitico,
Schlotileim, found in nodules in the Joggins coal measures section. Col-
lected by Stopes, 1911, Nat. size. (See p. 47).

TFigure 34.—Megalopterie Dawsoni, Hartt., One of Dawson’s specimens,

No. 3326 in McGill University collection. It shows the branching of
the pinnules at b. Nat. size. (See p. 53).
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PLATE XIV.

Figure 35L—Neuro%tm's heterophylla, Brongniart (=N. f)olymorpha, Dawson),
Original of Dawson’s 1871 fig. 212, pl. XVII , McGill University
collection, No. 3311, Nat. size, (See p. 58).
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PLATE XV,

Figure 36.—Neuropteris heterophylla, Brongniart. Lent by M. Zeiller from the
collection of the Ecole de Mines, Paris, No. V. 520, labelled “Mines
&’Anzin, Etage, Westphalien.” TFor comparison with figure 35. Nat.
size. (See p. 58).

Figure 37.—Neuropteris Selwyni, Dawson (=N. Schichani, Stur ?). Type
specimen, original of Dawson’s 1871 fig. 198, pl. XVII. MecGill Univer-
sty collection, No. ¢. Nat. size. (See p. 64).

Figure 38.—Neuropteris heterophylla, Brongniart. A small specimen in the
McGill University collection, No. 3. Nat. size. (See p. 58).

Figure 39.—A single pinnule of Neuropteris ertana, Dawson sp. Brit. Mus.
Geol. Dept., No. V. 4141, Nat, size. (See p. 61). ;

Figure 40.—Neuropterts sp. (=Cyclopteris (Nephropteris) varia, Dawson).

Original of Dawson’s 1871 fig. 201, pl. XVII. MecGill University
collection, No, 3310. Nat, size. (See p. 66).
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PLATE XVI.

——

Ligiee 41.—Neuropteris gigantea, Sternberg (=N. retorquata, Dawson);
" Type specimen, original of Dawson’s fig. 197, pl. XVII.  MecGill Univer-

. 8ity collection, No. 3322, Nat. size. (See p. 62).
Figure 42.—Adiantides obtusus, Dawson s

. (=C. obtusa, Dawson). Origihal
of Dawson’s fig. 188, pl. XVI. MecGill University collection, No. 3323.
Nat. gize. (See p. 56).
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PLATE Xxvii,

Figure 43 hacopieris Busseana, - Sty The reverse of Dr. Matthew's
origina]l or hjg Pseudobaierq Mclntoski, lent by
of the. 8t. John Nat. Higt. . N i

t. Mus
Figure 44. ¢y, terse varig Dawson, Origina] of Dawson’s 187; . 202,
p1.7§VH. lol\?lo'cGiH Uniiversity collection,. No, 3310. Nat. sizeﬁ.g (See
p. 71),
Figure 45~ Plerisporm; datrobis bifurcatus Stopes. Type, Fructiication show-
ing fruit bodies on bifurcating sta,lks,’ attach 8. Brit. Mus
Dept., No. V. 4095. ' Nat. si

ed to axig. Tit. Mus, Geol.
at. size. - (Spe p. 74).
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PLATE XVIII.

Figure 46.—Sporangites acuminata, Dawsob, at S showing the] scattered
“cups” or whorls of sporophylls, with fragments of other plants.
Presented by Dawson to the Brit. Mas. Geéol. ept., No. 40530A. Nat.
size. (See p. 47; p. 73).

Figure 47 —Dicranophyllum glabrum, Dawson sp. Showing the ribbed,

dichotomising: foliage. Specimen in St. John Nat. Hist. Mus. X Nat.
gize. (See p. 79). :
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PLATE XIX.

A

Fnzure 48,—Cardioca gmn Baileyi, Dawson, fType. Original of Dawson’s 1871
f Sg 219,9 2%1 X1 MecGill University collection, No. 109. Nat. size.
ee p

Figure 49.—Cardiocarpon Crampii, Hartt. Two specimens from MeGill
University collection, No. 3277, slightly enlarged. (See p. 94).

Figure 50.—Cordaites Robbii (=C. borassifolius ?), cluster of leaves. Original

of Dawson’s 1862 fig. 3la, pl XIV. ;lMchll University collection,
No. 3299. Nat. size. (See p. 82).
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PLATE XX.

Figure 51.—Cordaites principalis, large leaf. Original of Dawson’s 1871
((ig. 156,8%’. XIV. MeGill University collection, No. 3295. Nat. size.
ee p. 84).

Figure 52.—Poacordaites sp. Probably the original of Dawson's 1871
i(isg 164,82)1. XIV. MecGill University collection, No. 3298. Nat. size.
ge p. 84).
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PLATE XXI.

Figure 53.—Cordaites principalis, end of the leaf. Collected by Stopes,
Duck Cove, 1911. Nat. size. (See p. 84).

Figure 54.—Cordaianthus devonicus, Dawgon sp. Shewing the lateral fertile
axes more clearly. At b the subtending bract is seen broken off. Original
of Dawson’s 1871 fig. 236, pl. XIX for his “A. floridus.” McGill
University collection, Mus. No. 3284. Nat. size. (See p. 85).

Figure 55.—Cordaianthus devonicws, Dawson sp. Another incomplete speci-
?%en. l\ggghll University collection, No, 3284. Very slightly enlarged.
ee p. 85).

Figure 56.—Cardiocarpon  cornulum, Dawson,- and Neuropteris foliage.
McGill University collection, No. 2372. Nat. size. (See p. 58; p. 89 .
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PLATE XXII.

Figure 57.—Cordaianthus devonicus, Dawson sp. Inflorescence showing at b,
and elsewhere the large bract subtending the lateral fertile inflorescence.
Original of Dawson’s 1871 fig. 235, pl. XIX. McGill University col-
lection, No. 3276, at A is a portion of Alethopteris lonchitica (“discrepans’).
Nat. size. (See p. 47; p. 85).

Figure 58 and 59.—Two enlarged seeds of Cardiocarpon cornutum, Dawson,
showing the apparent ridging of the stone. Brit. Mus. Geol. Dept..
V. 695. Magnified 2 diams. (See p. 89).
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PLATE XXIII.

Figure 60.—Cardiocarpon cornidum, Dawson. A block with a number of
s(g:t;tere%.ggeeds. Collected by Stopes, 1911, Duck Cove. Nat. size.
p. 89).

Figure 61,—Indeterminable specimen. Labelled in Dawson’s handwriting
as type of Pecopteris prectosa, Hartt. Described by Dawson 1871,
?g 210, 11:0012)1(\’ III. In McGill University collection, No. B. Nat. size.

ee p. »

Figure 62.—Cardiocarpon cornutum, Dawson. Two seeds‘showing the upper

end of the wing clearly. In the Nat. Hist. Mus., St. John. Nat. size
(See p. 89).
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PLATE XXIV.

———

Figure 63.—A second specimen included in the same number as Figure 61;
apparently that figured on pl. XVIII, fig. 211, Dawson 1871. Nat.
size. (See p. 102).

Figure 84 —Original specimen figured by Dawson, 1871, pl.. XVI, fig. 183,
as Hymenophyllites oblusilobus, Goepp. MecGill Uﬁiversii:y (,:ollection,
No. 3318. "Nat. size. (See p. 106).

Figure 65.—Originsl of sgecimen figured by Dawson, 1871, pl. XV], fig. 182,

as Hymenophyllites Gersdorffiz. MeGill University collection, No. 3318
Nat. size. (See p. 104).
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PLATE XXV.

]

Figure 66.—Cordasanthus devonicus, Dawson sp. Restored sketch. (See p. 85).

Figure 67.—Drawing of a speclmen of Sporangites acuminata which
suggests the exxstence of a peed within the five lobed “cupule”(?)
Enlarged. (See p. 73).

Figure 68.—Cardiocarpon Crampit, Dawson. Sketch of specimen to show the
separation of the wing above the mycropyle, cf. (C. Cornutum), and the
elongated form of the stone with its medium ridge. In the Nat. Hist.
Mus,, St. John, x2. (See p. 94)

F:gure 69.—Pterispermostrobus bifurcatus, Stopes. Restoration of a small
portion of axig bearing bifurcating stalk, each terminating in a fruit body
with a five-toothed “cupule.” gee P 74)

2
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INDEX ,

(Names in #alic are synonyms, or are of species which do not appear
really to be established or to occur in St. John beds: numbers in black face
type are of pages whereon detailed descriptions are given; figures in stalic
denote illustrations.)
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CLASSIFIED LIST OF RECENT REPORTS OF
GEOLOGICAL SURVEY.

Since 1910, reports issued by the Geological Survey have
been called memoirs and have been numbered Memoir 1, Memoir
2, ete. Owing to delays incidental to the publishing of reports
and their accompanying maps, not all of the reports have been
called memoirs, and the memoirs have not been issued in the
order of their assigned numbers, and, therefore, the following
list has been prepared to prevent any misconceptions arising
on this account.
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Report on a geological reconnaissance of the region traversed by the
National Transcontinental railway between Lake Nipigon and Clay lake, Ont.—
by W. H. Collins. No. 1059.

Report on the geological position and characteristics of the oil-shale deposits
of Canada—by R. W. Ells. No. 1107

A reconnaissance across the Mackenzie mountains on the Pelly, Ross, and
Gravel rivers, Yukon and North West Territories—by Joseph Keele. No. 1097.

MEMOIRS—GEOLOGICAL SERIES.

Mgwmorr 1, No. 1, Geological Series. Geology of the Nipigon basin, Ontario—
by Alfred W. G. Wilson.
Meuoir 2. No. 2, Geological Series. Geology and ore deposits of Hedley
ining district, British Columbia—by Charles Camsell.
Mgemoir 3. No. 8, Geological Series. Palmoniscid fishes from the Albert shales
of New Brunswick—by Lawrence M. Lambe.
MEeMoIr 5. No. 4, Geological Series. Preliminary memoir on the Lewes and
goydenskio]d Rivers coal district, Yukon Territory—by D. D.
alrnes.
MEeMOIR 6. No. 5, Geological Sertes. Geology of the Haliburton and Bancroft
gre*}s, Province of Ontario—by Frank D. Adams and Alfred E.
arlow.
Memoir 7. No. 6, Geological Series. Geology of St. Bruno mountain, Province
of Quebec—by John A. Dresser.

MEMOIRS—TOPOGRAPHICAL SERIES.

Memoir 11.  No. 1, Topographical Series. Triangulation and spirit levelling of
Vancouver island, B.C., 1909—by R. H. Chapman.

Memoirs and Reports Published During 1911.
REPORTS.

Report on a traverse through the southern part of the North West Territories,
from Lac Seul to Cat lake, in 1902—by Alfred W. G. Wilson. No. 1006,
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Upper Attawapiskat rivers—by W, McInnes. No. 1080. . )

Report on the geology of an area adjoining the east side of Lake Timiskaming
—by Morley E. Wilson. No. 1064.

MEMOIRS—GEOLOGICAL SERIES.

MzeMoIR 4. No. 7, Geological Series. Geological reconnaissance slong the line of
the National Transcontinental railway in western Quebec—by

W. J. Wilson. .

MemMoIr 8. No. 8, Geological Series., The Edmonton coal field, Alberta—by
D. B. Dowling.

MewMorr 9. No. %’I gneolcigical Series. Bighorn coal basin, Alberta—by G. 8.

och.

Memoir 10. No. 10, Geological Series. An instrumental survey of the shore-
lines of the extinct lakes Algonquin and Nipissing in southwestern
Ontario—by J. W, Goldthwait. . i

MzemMorr 12. No. 11, Geological Series. Insects from the Tertiary lake deposits
of the southern interior of British Columbia, collected by Mr.
Lawrence M. Lambe, in 1906—by Anton Handlirsch.

Mzemoir 15. No. 12, Geological Series. On a Trenton Echinoderm fauna at
Kirkfield, Ontario—by Frank Springer. .

Memoir 16.  No. 13, Geological Series. 'The clay and shale deposits of Nova
Bcotia and portions of New Brunswick—by Heinrich Ries, assisted
by Joseph Keele.
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MEMOIRS—BIOLOGICAL SERIES.

No. 1, Biological Series. New species of shells collected by Mr.
John Macoun at Barkley sound, Vancouver island, British
Columbia—by William H. Dall and Paul Bartsch.

Memoirs Published During 1912.
MEMOIRS—GEOLOGICAL SERIES.
No. 14, Geological Series. Southern Vancouver island—by Charles

. Clapp.

No. 16, Geological Series. The geology and ore deposits of Phoenix,
Boundary district, British Columbia—by O. E. LeRoy.

No. 16, Geological Senes Preliminary report on the clay and
shale deposxts of the western provinces—by Heinrich Ries and
Joseph Keele,

No. 17, Qeological Series. Report of the Commission appointed
to mvestlgate Turtle mountain, Frank, Alberta, 1911.

No. 18, Geological Series. The geology of Steeprock lake, Ontario
—by Andrew C. Lawson. Notes on fossils from limestone of
Steeprock lake, Ontario—by Charles D. Walcott.

Memoirs Published During 1913.
MEMOIRS—GEOLOGICAL SERIES.

No. 28, Geological Series. Geology and economic resources of the
Larder Lake district, Ont., and adjoining portions of Pontiac county,
Que.—by Morley E. Wilson.

No. 19, Geological Series. Bathurst distriet, New Brunswick—by
G. A. Young

No. 34, Geological Series. Tulameen Mining district, B.C.—by
C. Camsell.

No. 82, Geological Series. Oil and gas prospects of the northwest
provinces of Canada—by W. Malcolm.

No. 20, Geological Series. Wheaton district, Yukon Territory—by
D. D. Cairnes.

No. 30, Geological Series. The geology of Gowganda Mining
division—by W. H. Collins.

No. 29, Geological Senes Reconnaissance along the National Trans-
continental railway in southern Quebec—by John A. Dresser.

No. 22, Geological Series. Portions of Atlin district, B.C.—by
D. D. Cairnes.

No. 81, Geological Series. Geology of the North American Cordillera
galt.he forty-ninth parallel, Parts I and II—by Reginald Aldworth

y.

Memoirs Published During 1914.
MEMOIRS—GEOLOGICAL SERIES.

No. 23, Geological Series. Geology of the coast and islands between
the Strait of Georgia and Queen Charlotte sound, B.C.—by J.
Austen Bancroft.

No. 21, Geological Smes. Report on the clay and shale deposits
(I)é the western provinces (Part II)—by Heinrich Ries and Joseph

eel

No. 40 Geological Series. The basgins of Nelson and Churchill
nvers—by William MeInnes.

Nx&. éI,lGeological Series. Gold fields of Nova Scotia—by W.

alcolm.
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Memoirs in Press, March 10, 1914.

No. 24, Geological Sertes. The Archsan geology of Rainy lake—by
Andrew C. Lawson.
No. 25, Geological Series. Portions of Portland Canal and Skeena
Mmmg divisions, Skeena district, B.C.—by R. G. McConnell.
No. 26, Geological Series. Geology of Mother Lode and Sunset
mines, Boundary district, B.C.—by O. E. LeRoy.

No. 27', Geological Series. Preliminary report on the serpentines
and associated rocks in southern Quebec—by J. A. Dresser.

No. 33, Geological Series. Geology of the Victoria and Saanich map-
areas, B.C.—by C. H. Clapp

No. 85, Geological Series. Kewagama Lake map-area, Quebec—by
M. E. Wilson.

No. 86, Geological Series, 8t. Hlla.u'e (Beloeil) and Rougemont

mountains, Quebec—by J. J. O'Neill

No. 87, Geological Series. Clay and shale deposits of New Bruns-
wick—by J. Keele.

No. 88, Geological Series. The ‘““Fern Ledges” Carboniferous flora
of St. John, New Brunswick—by Marie C. Stopes.

No. 89, Geolagwal Series. Clay and shale deposxts of the western
Provmces, part III—by Heinrich Ries.

No..ﬁGéflogical Series. Geology of the Naraimo Map-area~—by

. app-

No. 1, Anthropological Series. The double-curve motive in north-
eastern Algonkian art—by Frank G. Speck.

No. 2, Anthropological Series. Some myths and tales of the Qiibwa
of southeastern Ontario—collected by Paul Radin,

No. 3, Anthropological Series. The inviting-in feast of the Alaska
Eskimo——by E. W. Hawkes.

No. 4, Anthropological Series. Malecite tales—by W. H. Mechling.
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