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two teeth. These teeth are f>ituated at some distance ( a1out 0· 7 of 
an inch) from the middle line, and pass outside the ranus of the 
mandible. They are conical, and round in tranbvcre srction. 
Neither is entire ; but the fragment on the right &idc is the longer 
(0·2 inch), and is slightly Ctll'ved, its con•cxity being di·cctcd for­
wards. The bases of the teeth arc marked by strong lmgitudinal 
grooves. 

The right ramus of the mandible is better shown that the left, 
though both rami arc more or less distorted and cruucd. The 
angular piece is large, and has the form and sculptun common 
among Labyrinthodonts. 

Between the hinder parts of the rami of the mandible, Jut nearer 
the left than the right, arc two bonyplatrs, hanng the forn of right­
angled triangles, with their bases backwards, and their prpendicu­
lans directed inwards, close to and parallel with one anotler. !fore 
of the right plate is visible than of the left, and its outr angle is 
seen to be produced into a process which is bent at a rght angle 
towards the dorsal side of the body. A coarse sculpture,consisting 
of ridges which radiate fanwise from the outer angle of -ach plate 
towards its inner edge, and anastomose, so as to leave elo~atcd pits, 
marks the surface of these plates. 

I conceive that these correspond with the lateral thoraoo plates of 
the Labyrinthodonts, thrown out of their proper places anl approxi­
mated, so as to hide the anterior half of the lozrngc-r-;hapd median 
plate, distinct traces of the posterior half of which plateappear to 
me to be still nsible. 

The ventral armour commences behind these thoracic jlatcs, and 
forms an oblong sheet of scales, about 4 inches broad andl7 inches 
long, while each scale may measure half an inch long by 15 broad. 
When the scales are well preserved ancl Reparatcly distiyguishable, 
they arc seen to be somewhat oat-shaped, the outer encl bing much 
more obtuse in some scales than in others. The scale is hick, ancl 
rises to a sort of riclgc in the middle. The inner encl o' its outer 
f~1ce is commonly bevelled off, or grooved, so as to rcccivethe outer 
end of the next scale in front of and internal to it. Thescales are 
so arranged as to form oblique series, directed inwards andforwaE_clH, 
and meeting in the middle line. 

Posteriorly the scales seem to become longer, so as toassume a 
bar-like character; and at the extreme posterior end of the shield 
there are two irregular, broad, flat plates, apparently bon} and ea~h 
rather more than half an inch wide. The structure of t:e fossil is 
here, however, very obscure. 

V crtcbral centra become distinctly Yisible on the left ~de of the 
posterior third of the dermal shield. None of them are ompleicly 
exposed; but, from what appears, they measure rather less thn half an 
inch antero-posteriorly, and a little more in a direction at r~ht angles 
to this. They arc well ossified, slightly constricted in tlc middle, 
and have either flat or biconca•e articular ends-probably J10 latter. 
The under surface, which is exposed, exhibits a mediant'idge and 
two lateral depressions. 
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The characters of the neural arches can nowhere be distinctly 
made out, though well-marked traces of them are discernible, par­
ticularly in the caudal region, where indications of subvertebral 
arches, or chevron-bones, are also to be found. 

At a distance of about 19 inches from the hinder end of the ramus 
of the mandible, and about 17 inches from the end of the tail, a 
stout bone, 1·6 inch long, broad at each end and thinner in the 
middle, lies obliquely across the axis of the body. Its vertebral end 
is half an inch wide, and has a well-marked, though shallow, groove 
or longitudinal depression on its outer surface. An oval depression, 
filled with matrix, occupies the anterior face of the opposite end of 
this bone. There are fragments of one or two other long bones 
behind this ; and the ventral armour, which ends about an inch in 
front of the bone described, is connected posteriorly, as I have stated 
above, with two much-broken, broad, thin, bony plates. 

I take these parts to be the remains of the pelvic girdle and 
member, though their condition is such as to render it almost im­
possible to decipher their precise nature. 

DESCRIPTION OF PLATE XI. 

Fig. 1. Cranium of Lo:comma Allmanni. 
Fig. 2. Median and lateral eternal plates of the same Labyrinthodont. 
Fig. 3. Plwlidogaster pisciformis. 

2. On th1 FLORA of the DEVONIAN PERIOD in N ORTH-EAST:ERN 
.AMERICA. By J. W. DAwsoN, LL.D., F.G.S., Principal of M'Gill 
College, Montreal. 

[PLATES XII.-XVII.] 

CONTENTS. 

I. Notices of the localities of the Devonian Plants. 
1. State of New York. I 3. Canada. 
2. Maine. 4. New Brunswick. 

II. Descriptions of the species . 
.Angiospermous Dicotyledon. I Aerogenous Cryptogams. 
Exogenous Gymnosperms. Lycopodiacere. 

Coniferre. Filices. 
Sigillarire. Incertre sedis. 
Calamitere. .A.lgre . 
.A.sterophyllitere. Ill. Conclusion. 

TIIE existence of several species of land-plants in the Dcvonian rocks 
of New York and Pennsylvania was ascertained many years ago by 
the Geological Surveys of those States, and several of those plants 
have been described and figured in their Reports*· In Canada 
Sir W. E. Logan had ascertained, as early as 1843, the presence of 
an abundant, though apparently monotonous and simple, flora m the 

*Hall and Vanuxem, Reports on the Geology of Now York; Rogers, Report 
on Pennsylvania. 
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Devonian strata of Gaspe ; but it was not until 1859 that these 
plants were described by the author in the 'Proceedings' of this 
Society*. More recently Messrs. Matthew and Hartt, two yolmg 
geologists of St. John, New Brunswick, have found a rich and interest­
ing flora in the semi-metamorphic beds in the vicinity of that city, in 
which a few fossil plants had previously been observed by Dr. Gesner, 
Dr. Robb, and Mr. Bennett of St. John; but they had not been 
figured or described. These plants, !ls~ described in the 
'Canadian Naturalist' t, together with some additional species, of 
the same age, found at Perry, in the State of Maine, and preserved 
in the collection of the Natural History Society of Portland. The 
whole of the plants thus described I summed up in the paper last 
mentioned as consisting of 21 species, belonging to 16 genera, ex­
clusive of genera like Sternbergia and Lepidostrobus, which represent 
parts of plants only. 

In the past summer I visited St. John; and, in company with 
Messrs. Matthew and Hartt, explored the localities of the plants 
previously discovered, and examined the large collections which had 
been formed by those gentlemen since the publication of my previous 
paper. The material thus obtained proving unexpectedly copious 
and interesting, I was desirous of having opportunities of fuller 
comparison with the Devonian Flora of New York State; and, on 
application to Prof. Hall, that gentleman, with consent of the 
Regents of the University of New York, kindly placed in my hands 
the whole of his collections, embracing many new and remarkable 
forms. Prof. C. H. Hitchcock, State-geologist of Maine, had in the 
meantime further explored the deposits at Perry, and has com­
municated to me three new species discovered by him. The whole 
of these collections, amounting in all to more than sixty species, 
constitute an addition to the Devonian Flora equal in importance to 
all the plants previously obtained from rocks of this age, and establish 
for some of the species a very extensive distribution both geologically 
and geographically; they allow, also, more satisfactory comparisons 
than were heretofore practicable to be instituted between the Devo­
nian Flora and that of the Carboniferous Period. 

I shall first shortly notice the geological character of the localities, 
with lists of the fossils found in each, and shall then proceed to de­
scribe the new species. 

I. N oTrCEs OF THE LocALITIES OF TIIE DEvONIAN PLANTS. 

1. State of New Yo1·lc.-The geology of this State has been so 
fully illustrated by Prof. Hall and his colleagues, and the parallelism 
of its formations with those of Europe has been so extensively made 
known by Murchison and others, that it is only necessary for me to 
state that the fossils entrusted to me by Prof. Hall range from the 
Marcellus Shale to the Catskill group inclusive, and thus belong to 
the Middle and Upper Devonian of British geologists. The plants 
are distributed in the subdivisions of these groups as follows :-

* Quart. Journ. Geol. Soc. vol. xv. p. 177. t Vol. vii. May 1861. 
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UPPER DEVONlAN. 

Catslcill Group. 
Aporoxylon. 
Sigillaria Simplicitas, Vanu.rem. 
Lepidodendron Gaspianum, JJawson. 
Psilophyton princeps, lJawson. I 

Cycloptcris J acksoni, JJawson. 
Rhachioptcris punctata, sp. nov. 
-- cyclopteroides, sp. nov. 

Chemwng G'l"oup. 
Sigillaria Vanuxemii, Gll!ppert. 
Syringodendron gracile, sp. nov. 
Stigmaria exigua, sp. nov. 
Lepidodendron Chemungense, Hall. 
-- corrugatum, JJawson. 

Lycopodites Vanuxemii, sp. nov. 
Cyclopteris Halliann, G!Bppert. 
Psilophyton princeps, JJawson. 
Acanthophyton spinosum, sp. nov. 
Rhachioptcris striata, sp. nov. 

MIDDLE DEVONIAN. 

Hamilton Group. 
Syringoxylon mirabile, sp. nov. 
Dadoxylon Hallii, sp. nov. 
Aporoxylon. 
Sigillaria. 
Didymophyllum reniforme, sp. nov. 
Calamites 'l'ransitionis (?), G!Bppert. 
-- inornatus, sp. nov. 
Lepidodendron Gaspianum, JJawson. 
-- corrugatum,_ .Dawson. 

Psilophyton princeps, .Dawson. 
Cordaites Robbii ('!), .Daw.wn. 
--, sp.nov. 
-- angustifolia, JJawson. 
Cyclopteris incerta, sp. nov. 
Rhacruopteris striata, sp. no1·. 
-- tenuistriata, sp. nov. 
-- pinnata, sp. nov. 

2. Maine.-The only locality in this State that has hitherto 
afforded fossil plants is Perry, near Eastport, in the eastern part of 
the State. The plant-bearing rocks are grey sandstones, resembling 
those of Gaspe, and associated with red conglomerate and trappean 
or tufaceous rocks, which, according to the recent observations of 
Prof. C. H. Hitchcock*, rest unconformably on shales or slates hold­
ing Upper Silurian fossilst. I have little doubt that these beds at 
Perry are a continuation of part of the series observed at St. John, 
New Brunswick; and it is probable that they are Upper Dcvonian. 
The following species occur at this place :-

Lepidodendron Gaspianun1, ])(1v•sol1. 
Lepidostrobus Richardsonii, .Dawson. 
-- globosus, .Dawson. 
Psilophyton princeps, .Dawson. 
Leptophlreum rhombicum, sp. nov. 

Megaphyton? 
Aporoxylon? 
Cyclopteris Jacksoni, .Dawson. 
-- Brownii, sp. nov. 
Sphenoptcris Hitchcockiana, sp. nov. 

3. Canada.-Devonian beds holding fossil plants occur in Eastern 
Canada, in Gaspe, and in Western Canada, at Kettle Point, Lake 
Huron. At the former place there is an extensive series of sand­
stones and shales, regarded by Sir W. E. Logan as representing the 
whole of the Dcvonian series, and containing plants throughout, but 

* Report on the Geological Survey of Maine, now in the press. 
t See also notices by Dr. Jackson and Prof. Rogers in the 'Proceedings of the 

Boston Society of N aturul History.' 
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more abundantly in its central portion,.... At the latter a few plants 
have been found in shale!> of Upper Dcvonian age. The plants found 
at Gaspe were described in my former paper, and are-

Prototaxites Logani, IJawwn. 
Lcpidodendron Gaspianum, IJawwn. 
Psilophyton princeps, IJawwn. I 

Psilophyton robustius, IJawwn. 
Selaginites formosus, IJawwn. 
Cordaites angustifolia, IJawwn. 

The plants from Kettle Point, noticed with doubt in my former 
paper, I may now refer to the following species:-

Sagenaria Veltheimiana, GC£ppert. I Cala.mites inornatus, sp. nov. 

4. New Brunswiclc.-The rocks' in the vicinity of the city of 
St. John, constituting a part of the coast metamorphic series of 
New Brunswick, have been described in the official reports of Dr. 
Gesner and Dr. Robbt; and additional facts respecting their strati­
graphical relations, ascertained by Mr. Matthew, were stated in my 
paper in the ' Canadian Naturalist,' already referred to. The new 
interest attached to these beds, in consequence of the discovery of 
their copious fossil flora, induced me to re-examine all the sections, 
in company with Mr. !fatthew, during my late visit; and that 
gentleman has recently extended the limits of our observations east­
ward in the direction of Mispec. The results of these observations 
I shall state in some detail, as the precise age of th~ St. John series 
has not until now been determined. 

The oldest rocks seen in the vicinity of St. John are the so-called 
sycnites and altered slates in the ridges between the city and the 
Kennebeckasis River. These rocks are in great part gneissose, and 
are no doubt altered scdimcnts. They are usually of greenish 
colours ; and in places they contain bands of dark slate and reddish 
fclsitc, as well as of grey quartzite. In their upper part they 
alternate with white and graphitic crystalline limestone, which 
overlies them in thick beds at M'Clakeney's and Drury's Cones on 
the Kennebeckasis, and again on the St. John side of an anticlinal 
formed by the syenitic or gneissose rocks, at the suburb of Portland. 
These limestones are also well seen in a railway-cutting five miles 
to the eastward of St. John:t, and at Lily Lake. Near the Kenne­
beckasis they are 1mconformably overlain by the Lower Carboni­
ferous conglomerate, which is coarse and of a red colour, and con­
tains numerous fragments of the limestone. 

At Portland the crystalline limestone appears in a very thick bed, 
and constih1tes the ridge on which stands Fort House. Its colours 
arc white and grey, with dark graphitic laminre; and it contains 
occasional bands of olive-coloured shale. It dips at a very high 

* Reports of the Geological Survey of Canada; paper on the Devonian Plants 
of Gaspe, Quart. Journ. Geol. Soc. vol. xv. 

t Gesner's Ser,ond and 'l'bird Reports on the Geological Survey of New 
Brunswick; Robb, in Johnston's Report on the Agriculture of New Brunswick. 

~ At this place the limestone is penetrated by a thick vein of graphic granite, 
holding black tourmaline; and at Drury's Cove, not far distant, it contains dykes 
of dnrk-colollrctl trap. 
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angle to the south-east. Three beds of impure graphite appear in 
its upper portion. The highest is about a foot in thickness, and rests 
on a sort of underclay. The middle bed is thinner and less perfectly 
exposed. The lower bed, in which a shaft has been sunk, seems to 
be three or four feet in thickness. It is very earthy and pyritous. 
The great bed of limestone is seen to rest on flinty slate and syenitie 
gneiss, beneath which, however, there appears a minor bed of lime­
stone. Above the great limestone are beds of a hard grey meta­
morphic rock, apparently an indurated volcanic ash, associated with 
some sandstone; and this is succeeded by the great series of grey, 
olive, and black shales and flags which underlie the city of St. John. 
These rocks are well exposed on both sides of Courtney Bay, in the 
city of St. John, and in Carlton. Though somewhat contorted, they 
have a general dip to the south-east at angles of 50° to 70°. In 
some of the beds there are great numbers of Lingull13, which have 
not as yet been identified with any described species. There are also 
trails of Worms, and scratches which may have been produced by 
the feet of Crustaceans or the fins of Fishes. 

The comparatively coarse shales above described are succeeded by 
a thick band of black papyraceous shale, much contorted, and with a 
few thin seams of calcareous matter arranged in the concretionary 
form known as cone-in-cone. No fossils were found in them, but 
two thin seams of anthracitic coaly matter are stated to have been 
seen on their line of strike eastward of Courtney Bay*. 

Overlying these beds is a group of very different character. It 
consists of purplish-red and green grit and shale, with beds of red 
conglomerate and red sandstone. Interstrati:fied with these are 
massive beds of a greenish rock, consisting of trappean and felspathic 
fragments, imbedded in a shining reddish paste, or sometimes pre­
senting the appearance of a compact trap or amygdaloid. This rock 
usually presents an appearance of greater alteration than the neigh­
bouring beds, and contains veins of epidote, quartz, and calc-spar. 
Its hard and massive character causes it to resist denudation, and to 
project above the surface in irregular masses. It has usually been 
regarded as a trap; I am disposed, however, to consider it as more 
probably a tufaceous or volcanic ash rock, except in a few places, 
where it is either an amygdaloidal trap or a mass of fragments of 
such material too intimately connected to be separated from each 
other. It is evidently a stratified member of the series, though its 
beds are very unequal in hardness and texture, and probably also in 
thickness. This portion of the series is well exposed on the east side 
of Courtney Bay, in the southern part of the city of St. John, and 
in the direction of Carlton, where its tufaceous or trappean members 
constitute prominent elevations. It seems also to be this member 
of the series which, turning to the south, constitutes Cape Meogenes. 

Reposing on the rocks last described is the most interesting 
member of the series, consisting of hard buff and grey sandstones, 
with black and dark-grey shales. The sandstones contain numerous 
Coniferous trunks; and the shales, which are sometimes highly 

* Gesncr's Second Report. 
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graphitic, abolmd in delicate vegetable remains, often in a very per­
fect state of preservation. The.;e rocks appear on the oast side of 
Courtney Bay, near Little River, at the extremity of the point of 
land on which the city of St. John stands. and in the ledges and 
cliff.; on the shore westward of Carlton. In all these places they arc 
quite conformable with the underlying rocks, though the dip gra­
dually diminishes in as~cnding. 

No rocks newer than the aboYc arc seen at Carlton or in the city 
of St. John; bLLt near I.ittlc lU\·cr a few bed.; of red shale and coarse 
sandstone seem to indicate the commencement of a new member of 
the series, the eoast-seetion failing at this point. Mr. Matthew has, 
however, succeE'ded in finding a continuation of the section further 
inland, exhibiting first, in ascending order, grey sandstone and grit, 
with dark shale holding fossil plants, among which is Calamites 
'l'ransitionis. This may perhaps be regarded as the top of the group 
last mentioned. Above it, and passing into it at their base, arc reddish 
sandstoncs, grits, and conglomerate, alternating with grC;cn , greenish­
grey. and red shale. Resting on these is a thick-bedded, conrsc, 
angular conglomerate, succeeded by evenly bedded shales, shuly 
sandstones, and grits, of dark-red and purplish colours. These arc 
the highest beds seen, as beyond this place they arc bent in a ::;yn­
clinal, and reappear with reversed dips. 

Another most important observation of Yr. Matthew is thnt near 
Red Ilead the member of the St. John series last described is o,·er­
lain unconformably by a conglomerate similar to that of the Kcnne­
bcckasis, and probably the Lower Carboniferous conglomerate. It 
dips to the north-west, or in the opposite direction from that of the 
lmderlying beds, at an angle of 30°; but Mr. Matthew regards the 
dip as duo in part to false bedding. 

The whole of tho deposits above described may be summed up as 
follows, the thicknesses stated being from measmoments and esti­
mates made by Mr. Matthew, and to be regarded as merely approxi­
mate* (see figs. l & 2). 

Carboniferous System. 

Coarse red conglomerate, with pebbles of the underlying rocks, Feet. 
and constituting in this vicinity the base of the Carboni­
ferous System. 

Devonian System (or perhaps, in part, Upper Silurian ). 

l. Dark-red and greenish shales; flaggy sandstones and grits; 
coarse angular conglomerate ...... - . . . . . . . . . . . . . . . 1850 

* In my paper in the 'Canadian Naturalist,' I gave a sectional view of the 
general arrangement! as observed ~m a line of ~ection from the Kcnne?cckasi8 
River to the extrem1ty of t.he pemnsula on winch St. John stands. 'Iho sec­
tions referred to in the text represent the same series, us seen on the cast side of 
Courtuey Bay, immediately to the east.of St. ~olm, with tho continuation ascer­
tained by Mr. Matthew towards the J\.I1spec River. 
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2. Reddish conglomerate, with quartz pebbles; reddish, pur- Feet. 
ple, and grey sandstones and grits; deep-red, grey, and 
pale-green shales. A few fossil plants . . . . . . . . . . . . . . 2350 

3. Blackish and grey hard shale and arenaceous shale; buff 
and grey sandstone and flags. Many fossil Plants; 
Crustaceans and Spi1·orbis . . . . . . . . . . . . . . . . . . . . . . . . 2000 

4. Reddish conglomerate, with slaty paste and rounded pebbles; 
trappean or tufaceous rock ; red, purplish, and green 
sand;;tones and shales. Thickness variable . . . . . . . . . . 1000 

5. Black papyraceous shale, with layers of cone-in-con() con-
cretions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400 

6. Hard, generally coarse and micaceous, grey shales and flags, 
of various shades of colour, and with some reddish shale 
and tufaceous or trappean matter at the bottom. Lin-
gula;, Burrows, and Trails of animals ...... 3000 feet or more. 

7. White and grey crystalline limestone, with bands of shale 
and beds of graphite .................... 600 feet or more. 

8. Gneissose and other metamorphic beds, with bands of quartz-
rock and slate. Thickness unknown. 

The Devonian age of the upper members of this great series of 
beds I regard as established by their fossils*, taken in eonnexion 
with the unconformable superposition of the Lower Carboniferous 
conglomerate. The age of the lower members is less certain. They 
may either represent the Middle and Lower Devonian, or may be in 
part of Silnrian age. 'l'hcir only determinable fossil, the Lingula of 
the St. John shales, affords no decisive solution of this question, and 
the evidence of mineral character is not to be relied on in the case of 
beds so remote from those regions in which the Devonian rocks of 
America have been most minutely studied. 

In mineral character, Nos. 1 & 2 of the above sectional list might 
very well represent the Old Red Sandstone, or Catskill group of the 
New York geologists. Nos. 3 & 4 might be regarded as the ana­
logues of the Chemung and Portage groups. No. 5 would represent 
the Gcnescc Slate; No. 6 the remainder of the Hamilton group; 
No. 7 the Corniferous Limestone; and No. 8 might bo> regarded as a 
metamorphosed eq,1ivalent of the Oriskany and Schoharie Sandstoncs. 
The entire want of the rich marine fauna of these formations is, 
however, a serious objection to this parallelism. If, on the other 
hand, we employ as our scale of comparison the development of the 
Dcvonian system in Gaspc, Nos. 1 & 2 will correspond very well 
with the upper member of the Gaspe series, and No. 3 with the rich 
plant-bearing beds of the middle of that series; but no mineral 

* The scanty animal remains of the plant-beds No. 3 accord Yery well with 
the evidence of the fossil Plants. They are a small Trilobite, apparently a Pldl­
lip"ia, three other Crustacean~, one of which is probably a StiJionurus, another a 
Htrypflrl'S, and the third a Dccapod not app~ronlly referable to uny described 
gm us. These Crustaceans arc now in the hands of Mr. Sa'ter. (See his paper 
on these fossils. read before the Society, May 21, 1862.) There is also a shell, 
apparently a Loxoneuw, and a Spirorbi.•. 
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equivalent of the St. John shales and limestones occurs at Gaspc, unless 
we seek for it in the Upper Silurian. 

The rocks of the St. John group extend along the coast as far as 
the frontier of Maine, and there can scarcely be any doubt that the 
plant-bearing beds at Perry represent some portion of the St. John 
series, most probably Nos. 2 & 3 of our sectional list. .A.t Perry the 
plant-beds rest on a trappean bed, which may be the equivalent of 
our No. 4, a member of the series much more constant in its occur­
rence than would be anticipated from its composition. According 
to Prof. Hitchcock, this last bed at Perry rests unconformably on 
shales containing a Lingula which may be identical with that of 
St. John, and also other fossils of distinct Upper Silurian forms. 
The analogy of Perry, therefore, as well as of Gaspe, would point to 
an Upper Silurian age for the lower members of the St. John series, 
though at St. John they appear to be conformable with the over­
lying beds. On the other hand, the unconformability at Perry 
renders it possible that the lower members of the St. John series 
may be wanting there; and to assign a Silurian date to the lower 
beds at St. John would imply the entire absence of the copious and 
characteristic Lower Devonian marine fauna observed at Gaspe and 
in Nova Scotia, as well as in Maine, though not in immediate con­
nexion with the Perry beds; while, if the whole series of St. John 
be Dcvonian, the absence of this fauna would be accounted for by the 
metamorphism of the lower beds. 

In the present state of the evidence, it would be premature to 
decide this question, which may be settled either by the discovery of 
portions of the lower beds in a less altered state, or by tracing the 
St. John series into connexion with the similar deposits in Maine. 
In the meantime, therefore, we may be content to regard the upper 
members of the series as belonging to the later part of the Dcvonian 
Period, leaving the lower members to be regarded as Lower Devo­
nian or possibly Upper Silurian. 

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 Carboniferous flora as it 
exists in British America, and is comparable with that of the Middle 
Coal-measures, from which, however, it differs very remarkably in 
the relative development of different genera, as well as in the species 
representing those genera. 

It is only just to observe, that the completeness of the following 
list is due to the industrious labours of an association of young 
gentlemen of St. John, who, under the guidance of Messrs. Matthew 
and Hartt, have diligently explored every accessible spot within 
some distance of the city, and have liberally placed their collections 
at my disposal for the purposes of this paper . 

Dadoxylon Ouangondianum, IJawson. 
Sigillaria palpebra, sp. nov. 
Stigmnria ficoides (var.), Brongn. 
Calamitcs transitionis, Getppe'l't. 
-- cannroformis, Brongn. 

.A.sterophyllites acicularis, sp. nov. 
-- latifolia, sp. nov. 
-- scutigera, sp. nov. 
-- longifolia, Brongn. 
-- parvula, IJawson. 
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Annularia acuminata, sp. nov. 
Sphenophyllwn antiquwn, Dawson. 
Pinnularia dispalans, sp. nov. 
Lepidodendron Gaapianwn, Dawson. 
Lycopodites Matthewi, Dawson. 
Psilophyton elegans, sp. nov. 
-- glabrwn, sp. nov. 
Cordaites Robbii, Dawson. 
-- angustifolia, Dawson. 
Cyclopteris Jacksoni, Dawson. 
-- obtusa, Gceppert. 
-- varia, sp. uov. 
-- valida, sp. nov. 
NeuropteriP serrulata, sp. nov. 
-- polymorpha, sp. nov. 

Sphenopteris Hoeninghausi, Brongn. 
-- marginata, sp. nov. 
-- IIarttii, sp. nov. 
-- Hit<'hcockiana, sp. nov. 
Hymenophyllites Gersdorflli, Gceppert. 
-- obtusilobus, Gceppert. 
-- cw·tilobus, sp. nov. 
Pecopteris (Alethopteris) decurrens, 

sp. nov. 
-- (--) ingens, sp. nov. 
-- (--) obscura(?), Lesquereu.x. 
Trichomanites, sp. nov. 
Cardiocarpum cornutum, sp. nov. 
-- obliquwn, sp. nov. 
Trigonocarpum raccmoswn, sp.nov. 

II. DESCRIPTIONS OF THE SPECIES. 

(Angiospermous Dicotyledon.) 

l. SYRINGOXYLON MIRABILE, gen. et sp. nov. Pl. XII. figs.l to 5. 
Woocly tissue close, thiclc-walled. Ducts many times the diameter of 

the wood-cells, thin-walled, with transverse pores in several series. 
Medullary mys of two or more se1-ies of mU1·iform cells. Growth­
rings distinct. 

This genus and species arc founded on a small fragment of wood, 
mineralized by carbonate of lime, silica, and iron-pyrites. It is 
evidently the wood of an angiospermous exogen, and does not differ 
materially from that of some modern trees. It is, in so far as I am 
aware, the first instance of such wood in Palreozoic rocks, and would 
imply the existence in the Devonian Period of trees of a higher 
grade than any that arc known in the Carboniferous System. This 
fact is not, however, in itself more remarkable than the occurrence 
of a single Land-snail in the Coal-formation, more especially when 
we consider the perishable character of the wood of angiospcrms as 
compared with that of gymnosperms and cryptogams, and the small 
amount of attention usually bestowed by geologists on fragments of 
mineralized wood. It i.s also to be remarked that, as I have else­
where had occasion to note, the Devonian flora has in other points a 
more modern aspect than that of the Coal-a circumstance which may 
perhaps relate to a different distribution of land and water, and to 
the comparative absence of the wide inundated flats of the Coal­
period. It may, however, merely result from the unequal and 
fortuitous preservation of ~ome descriptions of plants rather than 
others in the beds of one or both of these periods. 

The specimen is labelled as from Eighteen-mile Creek on Lake 
Erie, and was collected several years ago by Prof. Hall from a lime­
stone in the upper part of the Hamilton group. It has unfortu­
nately no matrix attached to it; but Prof. Hall assures me that he 
has no reason to doubt its genuineness. 
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(E.r:ogenous Gymnosperms.) 

(Oonifme.) 

[ May I, 

2. DADOXYLON (ARA.UCA.RITEs) OuA.NGONDIA.NuM, Dawson. 
'Canad. Naturalist,' vol. vi. pp. 165, 166, figs. 1 to 4. 

" Branching trunlcs, with distinct zones of growth, and a pith of the 
Sternbcrgia type. Wood-cells very la1ye, with three to five rows of 
contiguous, alternate, he:ragonal areoles with oval pores. Medul­
lary rays with one to three series of cells, and as many as 14 1'0WS 
of cells supe1·imposed on each other*." 

In sandstone at St. John, where many large trunks occur, calcified 
and silicified, and in part converted into anthracite and graphitet. 
My specimens are from the collection of Mr. Matthew, and are de­
scribed at length and figured in the paper referred to in the foot­
note. I have no doubt that this is the Coniferous tree referred to 
by Dr. Gesner, ' Second Report,' p. 12. 

3. DADOXYLON HALLII, sp. nov. PI. XIII. fig. 11. 

Wood-cells very large, with five ?·ows of contiguous, alternate, hexa­
gonal areoles. Meclullary rays very frequent, and with as many as 
thirty rows of cells superimposed. 

This species occurs in a pyritized state at Hemlock Creek, 
Ontario County, New York, in beds of the Hamilton group. It 
resembles D. Ouangondianum in the great size of the wood-cells 
and the numerous rows of areoles, but differs so markedly in the 
development of the medullary rays that I regard it as certainly be­
longing to a distinct species. The specimen, being completely pyri­
tized, can be examined only as an opaque object, so that some of the 
details of its structure cannot be made out; but the forms of the 
wood-cells and their areoleB, and of the medullary rays, are so 
beautifully modelled in pyrites that no uncertainty exists as to the 
points of structure above specified. I have dedicated this species to 
Prof. Hall, its discoverer. 

4. A.POROXYLON, 

Among Prof. Hall's specimens is one, from Seneca Lake, which 
may possibly be allied to the plant on which Unger has founded the 
genus above named. It is a flattened pyritized stem or branch, one 
inch and a quarter in breadth at the larger end, and slightly tapering, 
and ten inches in length. It is marked with spirally arranged dis­
tant scars, as if of excurrent branches; and it seems to have been 
woody, with a Lhin bark and a large pith. The wood is imp<>Ifcctly 

* In the case of tbis and other species described in my paper on the Pro­
carboniferous Flora of New Brunswick, I shall copy in this paper the spcci fie 
characters merely, referring for fuller descriptions to my paper in lho 'Canadian 
Naturalist,' vol. vi. pp. lGl et seq. 

t This and other fossil plants foun~ at St. J o!m affm·d remnrkahl~ examples 
of the conversion of vegetable matter mto graphite, w:1thout lo<s of 1ls form or 
e\·en of its internal strueltll'e. 
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preserved, but shows slender cylindrical fibres destitute of markings, 
and with more traces of medullary rays. The general arrangement 
of parts resembles that in Prototctxites, but the markings on the cell­
walls arc absent. I regard it as quite possible that this may merely 
be wood of Dadoxylon or Prototaxites, in which casts of the intcrio~ 
cavities of the cells may have been taken in pyrites, while the cell­
walls and medullary rays have been destroyed, and the spaces 
occupied by them partially obliterated by pressure. Whatever its 
precise character, it must have been an exourrent stem with many 
smalJ branches proceeding from it, in the manner of ordinary coni­
ferous trees*. 

In the collections made by Mr. Richardson (of the Canadian Geo­
logical Survey) at Perry arc fragments of stems or branches having 
a structure somewhat similar to that above described, but still more 
imperfectly preserved. 

( S-igillar ice.) 

5. SrorLLARIA. PALPEBRA, sp. nov. PI. XIII. fig. 12. 

Ribs nw·l·ow, abmtt a quarte1· of an inch in width. Leaf-scars t,·ctns­
versely acuminate, small. 
My only specimen is a small fmgment, showing three or four ribs, 

and with only a few of tho scars prosorved. The most perfect leaf­
scars are shaped much like a half-closed eye; but the specimen is 
only a cast, and very imperfect. Locality, St. John, 

6. SrGILLARIA VANUXE:llrr, Groppert. PI. XII. fig. 7. 
Hall's 'Report Gcol. New York,' p. 184, fig. 51; GrepperL's 

' Flora Silurisch.' p. 546. 
A1·eoles hexagonal, 1·ather longer than broad. Vascular scars incli­

stinct, apparently two in each areole. Barlc thiclc. Ligneous sw·­
face obscw·ely 1·ibbecl, with snutll elongated sca,·s in the jttl'l'Ows. 
Woody axis sulcated longitzuli1wlly; its diameter equal to one­
fow·tl~ that of the stem. There ate about twelve rows of areoles on 
a stem half an inch in diameter. 
This beautiful little Sigillarict is figured, but not named nor de­

scribed, in Vanuxom's ' Report on the Geology of New York,' fig. 51, 
p. 184, It is named and described by Groppert from Vanuxem's 
figurot. An examination of the original specimen-a sandstone-cast 
six inches in length, imbedded among brachiopodous shell.s-onables 
mo to give the above more complete description. The bark is in a 
eoaly state, and the woody axis, though fiattenccl, is quite manifest, 
and still retains some carbonaceous matter, though destitute of struc­
ture. The plant must have been of slender growth, unless it were 
a branching species. It approaches S. rninima of Brougniart, but 
is sm~llor and not ribbed; in which last respect it resembles S. ele-

* Similar stems, mora nearly r~sJmbling tho>J doscribJ..l by Unger in cxLm'•lll 
form, occur in the Catskill group. 

t 'Flora der Silurischcn,' &c. p. 51G, 
voL. xvur.-rAnT r, Y 
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gans, of which it may be regarded as a diminutive Dcvonian proto-
type. . . 

Its locality is Alien's quarry, near Oswego
1 

and the formation IS 
the Chemung group. 

7. SIGILLARIA SrMPLICITAs, Vanuxem. 
Vanuxem's 'Report Geol. New York,' p. 190, fig. 54. 

Ligneous surface with narrow, slightly rugose elevated ribs, about a 
quarter of an inch wide, in a stern five inches in diameter. Leaf­
scars indistinct. 

Under the above name Vanuxem has figured a Sigillaria, the 
only specimen of which is a portion of a decorticated stem, with only 
scarcely distinguishable traces of the loaf-scars. It is from the 
Catskill group, between Mount Upton and N. Bainbridge. 

In Prof. Hall's collection there is a specimen in a similar con­
dition, with wider ribs, and which may have belonged to another 
species, though it is possibly a part of an older stem of the above. 
It is from the Hamilton group, shore of Lake Erie, near Buffalo*. 

8. SYRINGODENDRON GRACILE, sp. nov. Pl. XIII. fig. 14. 

Ribs about a line in breadth, with elevated elongated areoles, each with 
three punctiform vascular scars in a v~rtical line. Areoles th?·ee­
eighths of an inch distant vertically. Barlc marlced with delicate 
strice converging toward the areoles. On the inner surface of the bm·lc 
are fine longitudinal and transverse strice, and the scars appear as 
elongate depressions. 

This species is described from a small fragment of the bark in a 
slab from the Hamilton group of Akron, Ohio, in the collection of 
Prof. Hall. It resembles in some respects S. pachyde?-ma, but is 
smaller and has thinner bark and more elongated areolcs. On the 
same slab arc Oyperites, which may have been the leaves of this plant, 
fragments of stipes of Ferns, and brancblets of Psilophyton. 

9. SriGMARIA EXIGUA, sp. nov. Pl. XIII. fig. 13. 
Sca1·s small, in depressed spaces, six in an inch vertically. Stern cy­

lindrical, an inch in diameter. 

This diminutive Stigmaria was probably the root of one of the 
slender Sigillaroid trees above described. It is evidently quite di­
stinct from Stigmaria minuta, Lesquereux, which is, however, a 
similar species of nearly as great age. Like many others of the 
Devonian plants from N cw York, it occurs in a marine bed; and the 

* Some obscurely marked fragmeni.a in my collection, from Gnspe and St. 
John, appear to indicate the existence of a species with wider ribs tl1an the above. 
Neither Vamixem's specimens nor these are sufficiently perfect to admit .of 
description; and the somewhat singular name which I _have q~o~ed fro~ hrm 
may therefore be taken as representing one or more spec1es of &gzllana =per­
fectly known. 
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cylindrical cavity within the bark has been £lied with sand and the 
stems of a small branching Coral, which may perhaps have grown 
within the hollow bark, which in this case, as in that of the Stig­
marire of the Coal-measures, seems to have been almost indestruc­
tible. The specimen is from the Chemung group, at Elmira, N cw 
York. 

10. STIGMARIA. FICOIDES (variety), Brongniart. 

J.arge roots of Stigmaria, in some instances with rootlets attached, 
occur, though rarely, in the sandstone or arenaceous shale near St. 
J ohn-only two or three specimens having been found. They are 
not distinguishable from some varieties of the Stigmaria ficoides of 
the Coal-measures. 

11. DmnroPHYLLUM RENIFORME, sp. nov. PI. XIII. fig. 15. 
Areoles prominent, spirally arranged, reniform; each resembling a 

pair of small Stigmaroid areoles attached to each other. Areoles 
irrth of an inch in transverse d·iameter, and about ith of an inch 
Ztistant transverselty, and -!ths vertically, in a stem -!ths of an inch in 
diameter. 

The genus lJidymophyllttm was established by Greppert for a plant 
of the Lower Carboniferous series of Silesia, resembling Stigmaria, 
but with double rootlets. The present plant, though specifically 
distinct, comes fairly within the characters of the genus. I believe 
it to have been a slender Stigmaroid root ·or rhizome, schding out its 
rootlets in pairs instead of singly. It occurs as a cast with the thin 
coaly bark in part preserved, and is from the Hamilton group, near 
Skaneatales Lake, New York. A. flattened specimen, apparently of 
the same species, occurs on a slab from the Marcellus Shale. Both 
arc in Prof. Hall's collection. 

( Oalamitece!i:·,) 

12. CALAMITES T.aANSITIONIB, Creppert. 
'Canad. Nat.' vol. vi. p. 168, fig. 5. 
This species, so characteristic, according to Greppert, of the Upper 

Devonian and Lower Carboniferous series in Europe, is abundant at 
St. John, both in: the sandstone containing Coniferous trees, and the 
shales which afford Ferns, G01·daites, &c. Some of the beds of the 
latter are £lied 'vith flattened stems. This was one of the first 
fossils recognized in the St. John rocks, specimens having been 
shown to me in 1857 by the late Prof. Robbt. 

A. small specimen in Prof. Hall's collection, from the Hamilton 
group, may possibly belong to this species, though proportionally some-

* In placing the Calamites here, I do not mean to affirm that all the plants 
usually included in that genus are gymnospermous; but I believe that many of 
them are. 

t Dr. Ge~ncr mentions ('Second Report', 1840, p. 12) a Calumite (probably 
this species) us occurring near Little River. 

Y2 
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what wider in its ribs. llcing only u part of a single intef!lo~c, it 
cannot be certainly determined, though it appears at least to mdicatc 
the presence of a species of aalamites in that group. 

13. CALAMITES CANN.iEFORl\liS, llrongniart. 

This species, presenting the characters which it exhibits in the 
Coal-measures, occurs in the ledges west of Cm·lton, associated with the 
last species, but in much less abundance. It is a widely distributed 
species, but has not, I believe, been found previously in rocks older 
than the Lower Carboniferous. 

14. CALAMrTES INOfu'UTus, sp. nov. Pl. XVII. fig. 56. 
Ribs continuous, as in C. Trunsitionis, but flat and broad, the breadth 

of each being a quarter of an inch in a stem fo~t1' inches in cliamete1·. 
Nodes distinct, prominent in the flattened stem, owing to their greate1· 
clen;sity as compared with the internocles. 

This species is allied to a. Transitionis, but has much wider ribs. 
It was a woody plant, as, when flattened, a stem four inches in dia­
meter affords a film of compact coal about a line in thickness, which is 
quite as much as a Sigillm·ia or even a Conifer of the same size would 
yield under similar circumstances. It much resembles Gmppert's 
figure of a. variolatus, but wants the stigmata said to be character­
istic of that species,-instcud of which, it has, in the coaly matter 
representing the stem, numerous irregularly disposed round spots 
surrounded by concentric circles ; but these are evidently concrc­
tionary, and of the same nature with the beautiful concentric eon­
m·ctions which appear in some specimens of cherry-coal and of 
albertitc. 

The specimen above described is in Prof. Hall's collection from 
the Gencscc slate, from the shore of Cay~1ga Lake. A. comparison of 
tlris specimen with the obscure Calarnitc-like fossils from Kettle Point, 
Luke Huron, in the collection of the Canadian Survey, referred to in 
my former paper, satisfies me that they probably belong to the same 
species. 

( AstM·ophyllitece.) 

15. AsTEROPllYLLITES ACICULAnrs, sp. nov. Pl. XIII. fig. lG. 
Stems slender, striated, ihiclcenecl at the nodes, leafy. Leaves one­

nerved, linear, slightly arcuate, ten to fifteen in a whorl, longer than 
the inlernocles. Length of leaves one-half to three-fourths of an inch. 

This plant is abundant in some layers of shale near St. John. It 
resembles A. foliosa, L. & H., but the leaves arc longer, less curved, 
and more numerous in a whorl. Some of the specimens show that 
the stem was leafy, as well as the branches; and I have a specimen, 
apparently the termination of a main stem, showing ihc whorls of 
leaves diminishing in size toward the apex. My specimen ~f this 
and the following species of Aste;·ophyllites arc from the collections of 
Messrs. :;\ftttthcw uncl Hartt, and were obtained from the ledges and 
cliffu west of Carlton. 
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16. AsrEnornYLLITES LATIFOLH, sp. nov. Pl. XIII. fig. 17. 
Stem somewhat slende1·, with enlargecl nodes. Leaves oblong-lanceo­

late, about thirteen in c~ whorl, one-nerved, longe1· than the inle1·­
nocles. Length of leaves va1·ying from one-fow·th of an inch, nccw 
the ends of branches, to an inch or nw1·e. 
This species abounds in the same locality with the preceding, and 

is often very perfectly preserved. It has some resemblance to A. 
galioicles, L. & II., and to A. f ertilis, Sternberg; but it differs from 
the former in the number and form of the loaves, and from the latter 
in the acuteness of their points. 

17. AsrEROPITYLLITES? SCUTIGERA, sp. nov. Pl. XIII. figs. 18, lD, 20. 
Stems simple, elongated, attaining a cl'iameter of half an inch, obse~wely 

striated; bearing on the nodes wlwi'ls of 1·ouncl or oval scales, 01· 
flattened nutlets, which at the ends of the stems are crowded into c~ 
sort of spilce, while on other parts of the stems the nodes w·e some­
times an inch apart. 

This is a plant of uncertain nature, which I place only con­
jecturally in this genus. The stems, which are very long, may have 
boon horizontal or immersed, and the apparent scales may either have 
constituted a sort of sheath, as in A. coronata, Unger, or may have 
been seeds or nutlets flattened like the rest of the plant. Near some 
of the specimens are fragments of linear loaves, which may have 
belonged to this plant, though I have not found them attached. 
When flattened obliquely, the stems appear as rows of circular marks, 
which represent the harder tissue of the nodes, and have a very 
singular appearance. This plant, though found with the preceding, 
does not occur in the layers which contain the other plants; and this 
may possibly mark a difference of habitat. 

18. ASTEROPIIYLLITES LONGIFOLIA, Brongniart. 
In the shales containing the preceding species arc some frag­

ments of an Asterophyllites with slender stems, inicrnodes about 
an inch in length, and linear leaves two or three inches in length, 
and about 6 to 8 in a whorl. It may belong to the species hero 
named ; but the remains arc not sufficiently distinct to render this 
certain. 

lD. AsrEROPIIYLLITES PARVULA, Dawson. 
'Canad. N at.' vol. vi. p. 168, figs. G a, b, c. 

"B1·anchlets slender. Leaves 5 or 6 in a whorl, subulate, cw·ving 
upward, half a line to a line long. lntemodes equal to the length 
of the leaves or less. Stems ribbed, with scars of verticillate b,·anch­
lets at the nodes." 

This diminutive species was originally found by l\Ir. l\Iatthcw in 
the graphitic shale, associated with the conifer-sandstone, at the 
southern part of the city of St. John. Small fragments of it have 
subsequently been obtained from the shales of Carlton. 
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20. ANNULARLA. ACUM.IN..rA, sp. nov. Pl. XIII. fig. 21. 
Leaves oblong, acuminattone-nervecl, 6 to 9 in a whorl, erect or slightly spreading. Whorls 'Bually found disconnected. 

Detached whorls of tis species occur, though rarely, on the sur­faces of the shales of Carlton. It seems to be a plant of the same type with A. sphenophyloides, Unger, which, according to Lesque­reux, occurs in the Coalformation of Pennsylvania. 
21. SPHENOPnYLLUM ANIQUUM, Dawson. 

'Canad. Nat.' vol. vi.p. 170, fig. 7. 
"Leaflets cuneate, one-evhth of an inch wide at the apex, and less than one-fourth of an :nch long. N e1'Ves three, bifurcating equally near the base, the diviions te1·minating at the apices of six obtuse, acuminate teeth." Abut 8 leaves in a whorl. 

This plant was desc1bed from a few detached leaflets from the graphitic shale of St. Joln, which preserved their form and venation in the most wonderful perfection, though they were completely changed into films of sbning graphite. I have since obtained from Mr. Hartt a specimen fomd at Carlton, which, though the individual leaflets arc more indistinc, shows their general arrangement in whorls of 8 or 9 on a slender .tern. It is a beautifully symmetrical little plant, quite distinct fron any of the species in the Coal-measures. 
22. PINNULARIA. DISPALArs, sp. nov. Pl. XIII. fig. 22. 
Smooth slender ste~ns, prducing nect1·ly at right angles long b1·anchlets, some of which p1·oducesecondary branchlets in a pinnate manner. Stem and branches haing a slender vascular axis. 

This plant was not vcy dissimilar from some common forms of Carboniferous Pinnulari1. Its main stem must once have been cylindrical, and had a dcicate central axis, now marked by a darker line of graphite in the fittencd specimens. 'l'hc branches were not given off in one plane, arl also show traces of an axis. There are indications that the stem grew in bundles or groups. It was pro­bably, as has usually beu supposed in the case of the species in the Coal-formation, an aquaic root or submerged stem of an Astero­phyllites or some similar)lant. 

(Acogenous Gryptoga~ns.) 

(Lycopodiacere.) 
23. LEPmonENDRON GASIANUM, Dawson. Pl. XIV. figs. 26, 27, 28; and Pl. XVII. fig.58. 

Dawson, Quart. J ourn Geol. Soc. vol. xv. p. 483, figs. 3 a-3d. 
This species, originall) discovered in Gaspe, and described in my paper* on the plants ol that locality, was afterwards recognized among the fossils from brry, and more recently at St. John; and numerous and beautifulspecimens are contained in Prof. Hall's * Quart. Jurn. Gcol. Soc. vol. xv. p. 483. 
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collections from New York State, where t.e species occurs in the 
base of the Catskill group and in the uppll" part of the Hamilton 
group. The varied aspects of the species pllsented in the numerous 
specimens thus submitted to me would, w:;h a less perfect suite of 
examples, afford grounds for specific or een generic distinctions. 
Flattened specimens, covered with bark, presnt contiguous, elliptical, 
slightly elevated areoles, with an indistinctverticalline and a small 
central vascular scar (fig. 58). Decortic.ted specimens, slightly 
compressed, show elliptical depressed areo3s, not contiguous, and 
with only traces of the vascular scars (:fi~ 26). In more slender 
branches the areoles are often elevated at o.e end in the manner of 
a Knorria (fig. 28) ; and in some specimens b.e areolas are indistinct, 
and the vascular scars appear as circular spoo, giving the appearance 
presented by the plants named Oyclostigmt by Haughton (fig. 27). 
All these forms are, however, merely differnt states of preservation 
of the same species. 

This plant is closely allied to L. noth~~m,Unger, but differs in its 
habit of growth and in the size of the areles relatively to that of 
tho branches. The branches were long nd slender, bifurcating 
rarely, and, unless they were very woody, nust have been pendent 
or decumbent. No large trunks have bee seen. It was a widely 
distributed and abundant species in the Up:er and Middle Devonian 
Periods. The plant figured by Prof. Ro·ers in the 'Report on 
Pennsylvania,' p. 829, fig. 677, can scarcly belong to any other 
than this species; and it is also figured iJ Yanuxem's 'Report on 
New York,' p. 191, fig. 55, and p. 157, fig38. 

24. LEPIDODENDRON CHEMUNGENSE, Hall. 
Hall's' Report Geol. New York,' p. 275,:fig. 127. 

Decorticated stem covered with oval, acuminae, scale-lilce areoles, more 
acute and smaller in proportion to the :ize of the stem than in 
L. Gaspianum. 
The only specimen I have seen is a crved branch, very well 

figured in Prof. Hall's' Report on the Geolgy of New York,' p. 275, 
fig. 127. It is a Knorria state of a Lepiddenclron or Sagenaria, of 
more robust growth than L. Gaspianum, 'ut with smaller areolas. 
It much resembles a decorticated branch c L. elegans of the Lower 
Coal. Groppert includes it in his protean oecies Sagenaria Velthei­
miana, but it does not correspond precisej with any of the forms 
figured by him. I think it best, therefoB, to retain Prof. Hall's 
specific name, until better specimens shall ,nablc a satisfactory com­
parison to be macle. Its locality is Elmir1, N cw York, and its geo­
logical position is the Chemung group. 

25. LEPIDQDENDRON coRRUGATmr, Dawson. Pl. XII. fig. 10. 

Dawson, Quart. Journ. Geol. Soc. vol. N. p. 68, :fig. 2. 
Areoles elliptical, distant, and separated b: a flat surface of cor1·u­

gated barlc. Vascular scar central, oval 01· linear. 

In Prof. IIall's collection are specimen from the Chemung and 
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Hamilton groups, from Akron, Ohio, which I cannot dlltinguish 
from the above species, first recognized by me in the Low.!r Coal­
measures of Nova Scotia, and noticed in my paper on the " Lower 
Carboniferous Coal-measmes of British America," Quart. J ou;n. Gcol. 
Soc. 1858, vol. xv. p. 68. L. con·ugatum, like other Lepid•clenclm, 
presents many varieties of growth and preservation; but Prcf .. Hall's 
specimens arc quite unclistinguishablc from some of thos< m my 
cabinet from the Lower Coal-measures of Horton, Nova Sco.ia. 

26. LErmosrnonus RrcrrARDSONI, Dawson. 

'Canad. Nat.' vol. '>i. p. 174, fig. 10. 

"Axis not distinctly prese1·vecl; fonn cylincb·ical (?); scales oblong, 
with an obscure micl,·ib.'' From l'erry, Maine. 

27. LErmosrnonus GLonosus, Dawson. 

Round 01· 1·oundish oval, covered with obscu1·e pointed scales. 

This and the preceding arc very distinct but puzzling objects, 
collected by Mr. Richardson at Perry, and arc probably the fructi­
fication of Lepidoclcnclm or allied plants. 

28. LYcoronrrEs MATTIIEwr, Dawson. 
'Canad. Nat.' vol. vi. p. 171, fig. 8. 

"Leaflets one-veined, ?W1'1·owly ovate-acuminate, one-tenth to one­
fou?·th of an inch in lenr;th, somewhat loosely placecl on a very 
slende1· stem, apparently in a pentastichous manner.'' 

This species was described from specimens found by Mr. ll:atthew 
in the graphitic shale in the city of St. John. Somcwha1 larger 
specimens have since been obtained from the same bed; but I have 
not seen the plant elsewhere. 

29. LYcoroDirEs VANUXE:u:rr, sp.nov. Pl. XVII. fig. 57. 
Hall's' Report on the Geology of New York,' p. 273, fie. 125; 

Vanuxcm's 'Report, Gcol. Now York,' p. 175, fig. 46. 

Stem slender. L eaves pinnate, contiguous, linear, about half m incli 
in length. 

This plant appears as graceful, feathered stems, apparently grow­
ing in groups. It seems to be Ycry closely allied to L. pinnaformis, 
Groppert, differing chiefly in its more slender stem and shortu· pin­
nulcs. Still it is very doubtful if it were really a Lycopodnccous 
plant. Its leaves wore certainly 'in ono plane, and some Jf tho 
specimens show that they wore flattened horizontally, like ilo fila­
ments of a feather. It may have been related to Ferns ratho: than 
to L?jcopodiacece. It occurs in the Chemung group, at Ithac[\ New 
York. It is well figured in Hall's 'Report,' p. 2i3, :fig. 125, md in 
Yanuxem's 'Report,' p. 175, fig. 46. 
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30. PsiJorrrYTON rnueErs, Dawson. 

Quart Journ. Geol. Soc. vol. xv. p. 479, figs. 1 a to 1 i. 
This :omarkablo plant, so characteristic of the whole Devonian 

system 1t Gaspc, filling many beds with its rhizomes, in the manner 
of the Stigmaria of the Coal-measures, and preserved in such 
abtmdareo and perfection that it is much better lmown to us in its 
form, st'ucturo, and habit of growth than any other plant of the 
period, ]roves, as might have boon anticipated, to have had a wide 
distribu1ion in space as well as in time. :Fragments of its stems are 
distingushable in the sandstonos of Perry, and numerous fine speci­
mens oCJur among the plants from New York State committed to 
me by Irof. Hall. It occms in the Hamilton group at Schohario, 
New YO"k, and at Akron, Ohio, in the Chomung group at Cascade 
Falls, md in the Catskill group at J efforson. Most of the specimens 
are stons, which show the habit of growth very perfectly. They 
confirm ny inference from the structure of the Gaspc specimens that 
the plan; was woody and rigid, as they often do not lie in ono plane, 
but oxtmd upward and downward in the manner of firm branches 
buried li sand. Most of the Now York specimens seem to have boon 
drifted; mt groups of rhizomes, possibly in situ, occur in argillaceous 
sandstom from Fullonham, Schohario, and in similar beds at Caze­
novia arrl Cascade Falls. Those arc the only instances presented by 
Prof. Hill's collections of root-beds resembling those of Gaspe. In 
Now Yo·k only the Upper and Middle Dovonian have as yet afforded 
land-plmts; but in Gaspe Psilophyton princeps occms in the Lower 
Devonia1, and fragments which may have belonged to it occur in 
the Upplr Silmian. 

31. PsrJOriTYTON ELEGA.Ns, sp. nov. Pl. XIV. figs. 29, 30; and 
P~ XV. fig. 42. 

Stems shule1·, produced in tufts from thin rhizomes, bifurcating and 
curvi1r; at thei1· summits. Su1jace smooth, with very delicate wrinlcles. 
Fructfication in groups of small, broadly oval scales, bol'ne on the 
main 1tem below the points of bifurcation. 

I distnguish this species from Psilophyton p1·inceps by its smaller 
size, its ;moothor smface, its growth in tufts, and the different form 
of its o:gans of reproduction. Still it must be admitted that im­
perfect ipOCi.J.nens could not readily be distinguished from branchlots 
of P. pr'nceps. It was found by Mr. Matthew in the shales near 
Carlton. 

32. PsLorrrYTON? GLA.DRUM, sp. nov. 
Smooth, flattened, bifurcating stems, two lines in width, with a slender 

woodJ axis. 
Thes( are objects of doubtful natUl'o. They must have boon stems 

or root& bifmcating in the manner of Psilophyton, but having a 
very sl01der woody axis. They may ha>o been either roots of some 
plant, o: stems of a smooth and comparatively succulent species of 
Psiloph;ton. 
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33. SELAGINITES FORMOSUS, Dawson. 
'Canad. N at.' vol. vi. p. 176, figs. 11, 12; Knorria (?), Quart. 

Journ. Geol. Soc. vol. xv. p. 486, fig. 5. 
"Stems covered with flat, broad, angular, imb1-icating scales of unequal 

size, and ornamentecl with minute scaly points.'' 

This is the plant noticed in my paper on the plants of Gaspe * as 
probably a Knorria. Better specimens have subsequently enabled 
me to describe it as above, and to refer it to S elaginites, without, 
however, maintaining that it is certainly a Lycopodiaceous plant. 
It occurs in the shales associated with the Devonian coal-seam at 
Gaspe. 

34. LEPTOPIIL<EUM RHOMDICUM, nov. gen. et sp. Pl. XII. fig. 8; and 
Pl. XVII. fig. 53. 

Stem covered with contiguous rlwmbic areoles, each with a single small 
scar a little above 'its centre, and above this a very slight furrow. 
Decorticated stems with spi1·al punctiform scars in slight depressions. 
Ba1·lc thin. Pith-C1Jlinder very large, with transverse markings of 
the character of Sternbergia. 

This plant seems to have presented a straight cylindrical stem, 
supporting leaves with thick bases, and of which only traces remain. 
Its bark was thin; and it seems to have had a thin woody cylinder, 
within which was a very large Sternbergia-pith. Ono specimen 
shows a growth of young wood at the extremity of the stem, on 
which the rhombic scars arc only imperfectly developed; and at the 
extremity of this yo1mgcr portion, the transverse structure of the 
pith exhibits itself through the thin bark in such a manner that this 
portion, if separated from the remainder of the stem, might be 
described as a Sternbergia. This is another peculiar phase of these 
remarkable, transversely wrinkled piths that seem to have belonged 
to so many of the Carboniferous and Devonian plants. The mark­
ings on the smface of the stems of this plant somewhat resemble 
those of Lepidoclenclron tetragonum, moclenclron minus, and Loma­
tojloyos crassicaule, but the vascular scars and the general structure 
of the stem are quite different. Still I believe this plant to be more 
nearly allied to Uloclendrece and Lepidoclendrece than to any other 
plants. 

35. Co:an.A.ITES Ron:srr, Dawson. Pl. XIV. fig. 31 a, b, c. 
Leaves elongated, lanceolata, sometimes three inches wide ancl a foot 

in length. Veins equal and parallel. Base broad, clasping the stem, 
point acuminate. 

When this species was described in my paper in tho 'Canadian 
Naturalistt,' only very imperfect specimens were in my possession; 
but numerous and fine specimens recently found now enable me 
more perfectly to characterize the species. The loaves vary much in 
form; and in their young state, as represented in fig. 31 a, wore 

* Quart. Journ. Geol. Soc. vol. xv. p. 486. t May 1861, P· 168. 
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often of a regularly oblong form. They have numerous equal 
parallel ncrvures, which were probably fibro-vascular, like those of 
Ferns, as they present precisely the same appearance as the ner­
vures of the plants of this family preserved with them, and which, 
in these beautiful graphitizcd specimens, are traced in deeper lines 
of graphite than the film of the same material which represents the 
intervening parenchyma. In the best-preserved specimens, the 
leaf is quite smooth ; but in some the space between the ncrvures 
rises into little ridges, so as to give a striated appearance. These 
different aspects, however, often occur on different portions of the 
same leaf. The present species so closely resembles a. bomssi­
folia 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 nervurc's in the present species being perfectly 
equal*. 

In the paper already referred to, I have stated at length my reasons 
for preferring, in the case of this plant and a. borassifolia, the generic 
name aordaites, to Poacites, Flabellaria, and N0'3ggerathia, all of which 
have been applied to such plants, together with others having no a:ffi­
nity to them. To the name Pychnophyllum, proposed by Brong­
niart, this objection does not apply; but aonlaites, I believe, ha 
priority, and is due to the describer of the typical species. 

I associate the genus aonlaites with Lycopodiaceous plants without 
hesitation, notwithstanding the peculiar character of its foliage, 
because Corda has shown that its stem is strictly aerogenous in 
structure, and of the same type with those of Lomatofloyos and 
Ulodendror~r-a fact which excludes it alike from association with 
Monocotyledonous plants and with Ferns. 

It is worthy of notice that, while the leaves of ao~·daites, unlike 
those of Sigillaria and Lepidoderulron, were not attached by narrow 
bases, but clasping, they were still, like those of nearly all other 
Devonian and Carboniferous plants, deciduous and capable of dis­
articulation, as is proved by the immense abundance of fallen leaves, 
while the stems, probably remaining attached to the soil, are rare. 
It is further to be observed that these leaves were rigid, and long 
resisted decomposition; on which account, no doubt, they formed a 
favourite base of attachment for the little Spirorbes which swarmed 
both in the Dcvonian and Carboniferous Periods. At St. John many 
of these leaves are covered with these little shells. 

The leaves of the present species arc very abundant in the shales 
of the vicinity of St. John, and indeed are eminently character­
istic of them; and on this account I regard the dedication of it to 
my late lamented friend, Dr. Robb, as specially appropriate. I have 
not recognized this plant in the specimens from Gasp6 or Perry; 
and the only indication of it in the New York collection is a frag­
ment of a leaf from the Hamilton group of Cazenovia, New York, 
not sufficiently perfect to render its identification certain. 

* The nervures in 0. borassifolia aro alternately thick and thin; but thero is tin 
tmdescribed species in the Upper Coal-measures of Nova Scotia which has equal 
ncrvurcs. 



318 PROCEEDINGS OF TilE GEOLOGICAL SOCIETY. [May 7, 
36. Coll.DAITES ANGUSTIFOLIA, Dawson. 
Leaves linear, much elongated, one-tenth to one-fom·th of an inch b?·oacl, with delicate, equal, parallel nervttres. 

This species, originally described from specimens collected at Gaspe, where it abounds in the roof of the little Dcvonian coal­seam, occurs also at St. John, and in the Marccllus Shale of New York; and it has also been found by Sir W. E. Logan in the Uj_Jper Silurian of Cape Gaspc, together with fragments which may have belonged to Psilophyton. It usually occms as long riband-like detached leaves, not always easily distinguishable from the flattened stems and roots of other plants found in the samo beds. I have not seen the apex nor the base of the leaf, but among Prof. Hall's spe­cimens from the Marcellus Shale is one which appears to consist of the remains of several leaves, attached to a·short stem, of which the structme and markings have perished. 
Plants closely resembling this are described by Ungcr and Grop­pert, from the Devonian of Emope; but the characters given do not enable me to identify any of them with the present species. Such plants are placed by those writers in the genus Nmggemthia, which I reject for the reasons above stated. 

37. Con.DAITES (?). Pl. XVI. fig. 59. 
One of Prof. Hall's specimens from the Hamilton group is a cast of a stem which appears to have produced closely adprcsscd clasping leaves, obscurely striated, and widening upward. I refer it to this genus, but cannot determine whether it belonged to either of the species above described or to a third, though perhaps the latter is the more probable supposition. 

38. lliGAPllYTON (?). 
An obscurely marked stem in Mr. Richardson's collection, from Perry, appears to indicate a plant of this genus, hut does not afford sufficient characters for description. 

(Filices.) 
3D. CYcLorTERIS llALLIANA, Groppcrt. Pl. XVII. figs. 54, 55. 

Groppcrt, 'Flora Silmisch.' p. 498; Sphenopteris laxa, Hall, 'B.cport Geol. New York,' p. 275, fig. 127. 
The original specimen of this beautiful plant has been submitted to me by Prof. Hall, and corresponds very closely with the figure above referred to, and with Groppert's description, based on that figmc. The ncrvurcs, which Groppert notes as simple or dichoto­mous, are apparently the latter, and the pinnules seem to have been slightly lobed at the margins as in Adiantum. Its dc~scly leafy rachis, with its rich terminal pinnules and delicate droopmg lato~al pinnoo, give it an appearance at once unique and graceful; wh.1lc tho form, arrangement, and ycnation of tho pinnulcs arc peculiar 
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featureS' of that antique group of Cyclopteroid Ferns so highly 
characteristic of the Devonian and Lower Carboniferous beds. 

This group of Ferns, including the present species, with a. Jaclcsoni, 
a. obl-iqua, a. Hibernica, and others, is no doubt generically distinct, 
as Lcsqucrcux very properly maintains, from the ayclopter·icles of the 
Coal-measures; but this industrious observer has unfortunately 
applied to it tho generic name Nceggerathia, which is used by Ungcr, 
Gooppert, and others for leaves with parallel striation and supposed 
to be monocotyledonous. On this account, rather than increase the 
confusion of the nomenclature, I in the meantime retain, with the 
above explanation, the name ayclopteris. The present species occurs 
in tho Chemlmg group of New York. 

40. CYCLOPTERIS JACKSONI, Dawson. 
'Canad. N at.' vol. vi. p. 173, fig. 9. 

" Frond bipinnate; rachis stout arul longitudinally fwn•owecl; pinnce 
alternate; pinnules obliqttely obovate, imbricate, narrowed at the 
base, ancl appm·ently decurrent on the petiole; nerves nem·ly parallel, 
clichotomous; terminal leaflet lcwge, broaclly obovate or lobed." 

This species, first described, in my paper in the' Canadian Natu-
ralist,' from a specimen found at Perry, occurs also in small frag­
ments at St. J olm, and largo specimens occur in the collection of Prof. 
Hall from the Old Red Sandstone of Montrose, New York. It is 
closely allied to a. IIibemica, and is its American representative. 

41. CYCLOPTERIS onTUSA, Lesquereux. Pl. XV. fig. 33. 
To this species, described by Lcsquercux, from the Old Red Sand­

stone of Pennsylvania, I refer a beautiful Fern not unfrcqucnt in tho 
shales near St. John. Lcsqucroux places it, for the reasons above 
mentioned, in the genus Nceggemthia. 

42. CYCLOPTERIS VALIDA, sp. nov. Pl. XVII. fig. 52. 

'J',·ipin?utte; primm·y divisions of the rachis stottt and tm·inlclecl. 
Pinna; 1·egtdcwly alte1·nate. Lower pinnttles nearly as broacl as 
lon,q, deeply ancl obtusely lobecl, na1·rowecl ancl clecnrrent at the 
base; 1·egularly diminishing in size ancl brectdth toww·cl the point, 
ancl the last pinmtles nm·i·owly obovctte ancl conjltwnt with tlw ter­
minal pinnule. Nerves delicate, sevual times clichotomous. 

This is the most perfect and beautiful of the St. John Ferns. It 
resembles at first sight Sphenopteris macilenta, L. & H. ; but on 
examination it differs materially in details. It is an elaborate and 
ornate example of the peculiar type of ayclopteris already referred 
to as characteristic of the Upper Devonian Period. 

43. CYCLOPTERIS VARIA, sp. nov. Pl. XV. fig. 34. 
Pinnnte (or bipinnate). Pinnce with a thicl.: petiole. Pinnules ~le­

c;·easing in size to the terminal one, which is ovate ancl l?becl. Pm­
nules oblig_tte, decw·;·ent on one sicle. ltel'ves f;·equently chchotomons. 

Tlus Fern has been found only in fragments. It seems to have 
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been a thick fleshy frond, but the specimens are insufficient t? ~ho'Y 
its habit of growth. Its nearest allies seem to be 0. Vdlterst, 
Sternberg (Neuroptm-is Villiersi, Brongn.), and Oyclopteris hetero­
phylla, Greppert; but it differs from both. 

44. CYCLOPTF.ms BnowNn, sp. nov. Pl. XII. £g. 9. 
Pinnules large, cuneate, with distant, once-forlced nerves, and waved 

margins. 

This is a mere fragment, but indicates a very distinct plant from 
any known to me elsewhere. It was collected at Perry by Prof. C. 
H. Hitchcock, and is named in honour of Mr. Brown, of Perry, one 
of the earliest explorers of the beds at that place. 

45. CYcLOPTERIS INCERTA, sp. nov. Pl. XVI. £g. 44. 
Stipes half an inch in diameter, giving off branches at acute angles, 

on which are borne, below, branching :and recurved remains of fertile 
pinnules and, above, traces of terminal obovate pinnules. 
I describe this plant rather as an indication of a species than as 

one actually known. The parts remaining are similar in arrange­
ment to those of Oyclopteris Acadica of the Lower Coal-measures of 
Nova Scotia, and prove the existence of a somewhat similar species 
during the era of the Hamilton group in New York, from which this 
specimen is derived. 

46. NEUROPTERis SERRULATA, sp. nov. Pl. XV. £g. 35 a, b. 
Bipinnate. Rachis thin and slender. Pinnce alternate, sparsely placed, 

and of few pinnules. Pinnules obovate, narrowed at base, sessile, 
delicately but sha1"J?ly serrate, especially at the apex. Terminal 
leaflet rounded and lobed, scarcely serrulate. Midrib visible nearly 
to the apex. Pinnules about two lines in length. 

From the St. John shales, where it seems to be rare. It is a 
delicate little species, quite distinct, in so far as I am aware, from 
any heretofore described. 

47. NEUROPTERIS POLYMORPIIA, sp. nov. Pl. XV. fig. 36 a, b, e. 
Pinnate or bipinnate. Rachis or secondary rachis irregula1·ly striate. 

Pinnules varying from 1·ound to oblong, unequally cordate at base 
varying from obtu,se .to c:-eute . . Terminal leaflet ovate, acute, angu~ 
latecl or lobed. J.1ftdnb delwate, evanescent. Nervures slightly 
co·cuate, at acute angles with the midrib. 

This Fern is very abundant in the shales near Carlton, at St. John. 
At firs~ sight it appears to .constitute several species, but careful 
companson of numerous spocrmens shows that all the various forms 
figured may occur on the same frond. In its variety of forms it 
r?sembles N. heterophylla,. Br?ngn., _or N. hirsuta, Lesquereux; but it 
differs from the former m 1ts delicate midrib and acutely angled 
norvures, and from the latter in its smooth surface. 
48. SPHENOPTERis He&NINGHAusr, Brongniart. 

One of the Fel'llii from the shales near St. John appears to be 
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identical with the above.species, which belongs to the Lower Carboni. 
ferous of Europe. 

49. SriTENOPTERrs M.A.RGINA.TA., sp. nov. Pl. XV. fig. 38 a, b. 
This resembles the last species in general forrltj but is larger, with the 

pinnules round or ?'Ound-ovate, divided into three o1· five rounded 
lobes, and united by a broad base to the broadly winged petiole. 

Found with the preceding. One specimen, given to me by Mr. 
Hartt, shows a frond 6 inches in length. 

50. SrHENOPTERrs l!.A.:RTTrr, sp. nov. Pl. XVI. fig. 48 a, b. 
Bipinnate or tripinnate. Divisions of the rachis ?nargined. Pinnules 

oblique, and confluent with the margins of the petiole ; bluntly 
and unequally lobed. Nerves small, oblique, twice-forked. 

This beautiful Fern very closely resembles S. alata from the 
coal-field of Port Jackson, but differs in several of its details. I 
name it in honour of Mr. Hartt, the discoverer of several of the 
St. John Ferns. Found with the preceding. 

51. SrHENOPTERIS HrTcHcocJUA.N.A., sp. nov. Pl. XVI. fig. 51 a, b, c, 
Stipes stout, straight, rugose, giving off slender secondary petioles, 

which ramify dichotomously and terminate in minute obovate 
leaflets. 

This beautiful plant, from Perry, which I name in honour of its 
discoverer, who worthily bears a name long noted in American Geo­
logy, has the aspect rather of a stem with excurrent branchlets than 
of a frond. Its venation cannot be distinguished. It belongs to a 
peculiar group or subgenus (Davallioides of Greppert) characteristic 
of the Devonian and Lower Carboniferous, and represented in Europe 
by such plants as S. petiolata, Unger, S. refracta, Greppert, and 
S. Devonica, Unger. Some of these plants (and this applies to the 
one now noticed) convey the impression that they may be sub­
aquatic portions of Ferns bearing pinnules of different form in the 
air. Immense numbers 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; and one of Prof. 
IIall's specimens from New York exhibits a stipe quite like that of 
the present species, but with mere traces of the pinnoo, 

52. HnrENOPITYLLITES cuRTILOIIUS, sp. nov. Pl. XV. fig. 39. 
Bipinnate. Rachis slende1·, dichotomous, with divisions margined. 

Leaflets deeply cut into subequal obtuse lobes, each one-nerved, and 
about one-twentieth of an inch wide in ordinary specimens. 

According to Lesquereux, the genus Hymenophyllites is character-
istic in America of the Upper Devonian. In Europe it is repre­
sented also in the Lower Coal. I have not seen any species in the 
Carboniferous rocks of Nova Scotia or New Brunswick. The present 
is the only new species occurring at St. John. It resembles a gigant:c 
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variety of H. obtusilobus, Greppert (Sphenopteris tJiclwmanoides, 
Brongn.). 

53. HYMENOl'IIYLLITES ODTUsiLonus, Greppert. 

Found with the preceding. 

54. HYMENOPIIYLLITES GEnsnonFFrr, Gmppert. PI. XV. fig. 37. 
Found with the preceding. 

55. PECOPTERIS (ALETUOPTErus) DECURRENs, sp. nov. Pl. XV. fig. 
40 a, b, c. 

Bipinnate. Pinnules 1'atltel' loosely plcwecl on the seconclm·y rachis, but 
connected by tlwir decurt·ent lower sides, which form a so1·t of mw·gin 
to the rachis. llficbib of each pinm~le springing from its uppm· 
1nargin and proceeding obliq_ttely to the middle; Nerves very fine 
and once-fo1·ked. Terminal leaflet broad. 

This Fern so closely resembles Pecopteris S erlii and P. loncl!itica 
that I should have been disposed to refer it to one or other of these 
species but for the characters above stated, which appear to be con­
stant. P. Serlii is abundant in the Lower Carboniferous of N orthcrn 
New Brunswick, andP.lonchitica is the most common Fern through­
out the whole thickness of the J oggins Coal-measures; but in neither 
locality does the form found at St. John occur. On this account I 
think it probable that the latter is really dist-inct. In Murchison's 
'Siluria,' 2nd edit., 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. Locality, St. John. 

56. PEcorrEms (ALETITOPTERis) INGENs, sp. nov. Pl. XV. fig. 41 a, b. 

Pinnules more than an inch wide, and three inches or mo1·e in length, 
with ne1'Vures at 1·ight angles to the miclrib and f01·lcing twice. 

Only a few fragments ofpinnulcs of this species have been found in 
the shales near St. John. They are usually doubled along the midrib, 
as if it had boon their habit to be folded in a conduplicate manner. 
'l'heir general aspect suggests a resemblance to the Mesozoic Tamio­
pterids rather than to tho Pecopterids of the Coal-formation. 

57. PECOPTERIS (ALETHOPTERIS). Pl. XVI. fig. 49. 

Mr. IIartt has recently sent to me, from St. John, a pinna of a 
Pecopte1·is having oblong, obtuse pinnules attached by the whole base, 
with a slender midrib, and slightly repand edges. The nervures arc 
not preserved. It closely resembles A. obscw·a, Lcsquereux from the 
Coal of Pennsylvania. ' 

58. TRICITOMA.NITES (?). PI. XYI. fig. 50 a, b. 

A minute frond, collected at St. John by Mr. Harit may possibly 
represent a plant of this genus; but it may be merely the ncrvmcs 
of a leaf whose parenchyma has been removed by decay. 
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59. RrrAcnrorrERrs PINNATA. Gen. et sp. nov. PI. XVI. fig. 60. 
Stipes half an inch wide 01· less, unevenly striate, giving off opposite 

branches, which are abn~ptly b1·olcen off at slw1·t distances f1·om the 
stipe. 

Unger has established as a provisional family, under the name of 
Rhachiopterides, a number of species, referred to several genera, of 
stipes of ferns showing structure ; and I now propose under the 
above name to include such Devonian stipes as indicate the existence 
of di~tinct, species of Ferns, of which the fronds have perished. This 
has the advantage of provisionally recognizing the existence of such 
species, and of preventing their stipes from being referred, in their 
flattened state, to other families of plants. It also serves to remind 
us of the fact that, while in some localities we have a number of spe­
cies of Ferns in a good state of preservation, in others an equal number 
of species are represented only by fragments of stipes. The latter 
state of things is especially noteworthy in the Middle De>onian of 
New York, from the lower member of which, the Marcellus Shale, 
the present species is derived. 

60. RIUCIIIOPTERIS CYCLOPTEROIDF.S, sp. nov. 
Very thick stipes, not observed to branch, and ma1·lced with tmeven 

longitudinal st1·ia. 

Base of the Catskill group, New York. 

Gl. RIIACarorTERIS PUNCTATA, sp. nov. Pl. XVI. fig. 61. 
Stipes mw·lcecl with obscw·e longitur.li1wl 1·idges, between which are 

transverse fwTows 01· pwru:tw·es; greatest diameter an inr.h. 

These stipes are marked in the manner of those of Oyclopteris 
Rimeriana, Gceppert, of the Upper Devonian; and Unger figures a 
similar stem from tbc Devonian of Thuringia. The present speci­
mens are from the Cat.~kill group of New York. Fragments with 
similar markings occur both at St. John and Gaspe. 

6~. RRACHIOPTERIS STRIATA, sp. nov. 
Stipes 1·egulw·ly and distinctly striated longitudinally. 

:Many short fragments of these stipes occur on the surfaces of beds 
of the Chemung group at Richfield, Ohio, and the Hamilton group at 
Akron, Ohio. They are not distinguishable from similar fragments 
of the stipes of Oyclopteris Acadica, and, like these, might, when 
flattened, be mistaken for leaves with parallel veins. 

63. RHAClTIOPTF.Rrs TENUISTRIATA, sp. nov. Pl. XIV. fig. 32 a, b; and 
Pl. XVI. figs. 45, 46. 

Stipes smooth,finely striated, and in some specimens with little linea1· 
1'iclges scatte1'ed ove1· the surfaces, and perhaps mm·lcing the position 
of minute hairs. Lm·gest stem.~ an inch in diamete1·, bmnching 
pinnately and dichotomously, and terminating in 1·ecun•ecl divisions 
or in long flattened petioles. 
More than one species may possibly be inrluded under this name; 

YOL. XVlli.-PART I. z 
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but all the specimens are apparently stipes of species of Cyclopteris 
or Sphenopteris. They occur in the Genessee Shale and Marcellus 
Shale. Many somewhat similar stipes occur at Perry and at Gaspe. 

Note.-Since writing the above paper, I have received from Mr. 
Hartt two additional Ferns, collected by Mr. Lann and Mr. Payn~, 
of St. John. One of them is a pinnule of a Neuropteris, in some 
points resembling N. gigantea. It is about an inch in length, 
broadly oval in form, and with a thick and persistent midrib and 
crowded nervures, forking twice. The other is a Sphenopteris, with 
elongated pinnatifid pinnro, much in the style of S. intermedia, 
Lesquereux. Neither of these plants seems identical with any 
described species ; but more perfect specimens are required for 
their description. 

( Incel"tro sed-is.) 

64. CARDIOCABPUM coRNuTmr, sp. nov. Pl. XIII. figs. 23, 24. 
Broadly ovate, emarginate at base, dividing into two inflexed p1·o­

cesses at top. A mesi(~z line proceeds from the sinus between the 
cusps, downward. Nucleus more obtuse than the envelope, ancl 
acuminate at the top. Surface of the flattened envelope striate, that 
of the nucleus more or less 1·ugose. L ength about seven lines. 
Numerous in shale near St. John. The specimens are all perfect! y 

flattened, and many of them are also distorted, being elongated or 
shortened according to the direction in which they lie in the shale. 
The nucleus constitutes a strongly shaded spot of graphite. The 
flattened envelope appears as a less distinct wing or border. 

65. CARDIOCABPUM onLrQmrM, sp. nov. Pl. XIII. fig. 25. 
Unequally cordate, acuminate, smooth, with a strong 1-ib passing down 

the middle; length about three lines. 

Found with the preceding. It somewhat resembles some of the 
forms of C. acutum, L. & R. 

66. TRrGONOCARPUM RACEMosuM, sp. nov. Pl. XVI. fig. 47 a, b, c. 
Ouate, obtusely a~uminate, in some specimens triangulm· at apex. In 

flattened specimens the envelope appears as a wing. Attached in 
an altemate manner to a thick, flexuous, furrowed rachis. 
This is evidently a fruit or seed, borne in a racemose manner on 

a stout rachis. In some specimens the seeds are close to each 
other, in others more remote. Attached to some are apparently 
traces of calyx-leaves or bracts. Shales of St. John. 

67. AcANTHOPIIYTON SPINOSUM, gen. et sp. nov. Pl. XII. fig. 6 a, b. 
Cylindrical bmnches, ramifying in an alternate manner, striated, and 

with scattered tubercles, on which are bome short spines or prickles. 
These specimens, from the Hamilton group of N cw York resemble 

fragments of branches of some spiny or prickly exogen~us plant. 
The stipes of some Ferns, as Neuropteris lineata, have a spinous 
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appearance when deprived of their pinnules; but the present speci­
mens are obviously of different character. In Prof. Hall's collections 
from the Chemung group there are similar stems, with tubercles, but 
with a minutely punctured surface. These may possibly indicate a 
distinct species. 

(Algre.) 

Among Prof. Hall's specimens are several which probably belong 
to Algce; but I regard them as too obscure in their affinities to 
merit detailed description, with the exception of the following. 

68. UPITANTlENU CHE~fUNGENsrs, Vanuxem. Pl. XVII. fig. 62. 
Vanuxem's 'Report, Geol. New York,' p. 153, fig. 50. 

Flabellate, invested, conical o1· hollow, cylindrical f1·onds, mm·lced 
e.r:ternally with cross striro, dividing the surface into rectangular 
spaces; and in the cylindrical forms with 1·ows of tube1·cles. 

Vanuxem has figured and described, under the above name, a 
tlabellate frond which he represents as apparently consisting of tape­
like bodies interwoven like basket-work. The specimens submitted 
to me have, however, rather the character of a continuous surface 
marked out into spaces by radiating and concentric strire. With 
these fan-like forms are associated others that are bluntly conical, 
and others still that are elongately conical or cylindrical; and some of 
the latter arc covered with large tubercles arranged in vertical and 
transverse rows, so as to give an appearance like that of stems of the 
genus Halonia. One of these curious stem-like objects is illustrated 
by fig. 62 (from a photograph). Some of the specimens are much 
more finely marked than others, but there are gradations in this; 
and there are indications that some of the more finely marked stems 
had fl.abellate or conical fronds upon them. These objects are very 
perplexing, and are found in marine beds, but mixed with remains 
of land-plants. On the whole I regard them as Algre with funnel­
shaped fronds sometimes prolonged into cylinders, and, when adult, 
bearing fructification in tubercles on the sides of the cylinders. In 
general form these plants may be compared with Algre of the family 
Dictyotere; but there is no indication that they resembled these in 
details of structure. Some of the specimens have a slight carbonaceous 
coating. The cylindrical forms seem to have been regarded by Conrad 
as shells, and were named Hydroceras. The specimens in my pos­
session are from the Chemung group in New York and Ohio. 1'hey 
may represent several species, but, on the other hand, it is quite 
possible that they may be different states and portions of the same 
plant. 

z 2 
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Geological and Geographical Distribution of the Det•onian Plants of 
Easte1·n America. 

Names of Speciea. 

U:vper \ Lower 1 1\liddle 
:;tlu~ Devo· Devonian. 
nan. ntan. 

~---- --,-:-
..; 
~ 
" 0 

~ 
~ z 

Upper 
Devonian. 

----
1. Syringoxylon mirabile ...... .. ~~-.. -.. -. -.-.. -.. -. -.. -.. -.. -*-~ ~ .. · ·..I. ...... .. 
2. Dadoxylon Ouangondianum ....... .. ........................... * J'" .. .. .. 
3 Hall!. I * ................ . . - ........................................ .. 
4 . .A.poroxylon ..... . .. ... . ... . . . ... I..... .. .. .. * ...... · * ........... . 
5. Prototaxites Logani t .. .. ..... 1 .. ·.. .. .. · * ........ · .. · .. · 
6. Sigillaria Palp~~ra ............ 

1 
... ·I..... .. .. .. .. .. .. .. * .. · .... .. 

7. -- Vanuxemu .......... .............. .. ................... * ............. .. 
8. -- Simplicitas .. * .. . ··· ··· ··· ··· · 
9. Syringodendron gracile......... * ... · · · ... · · · · · · 

1101• Stigmfia0n0·~dexigua ............... 1 •.·.·. ·.·•·• ·.•.••·.·.·. :·.· •. ~. ::: ·~· ::: .. ~ .. 
• -- 1 es ............................... .. 

12. Didymophyllum reniforme .. . .. .... 1 ..... . 
13. Calamites 'l.'ransitionis .. .. .. .. . .. 

1 
.... .. 

14. -- cann~eformis .. .. . .. .. .. . .. . .. .. .. .. ... . 

* ...... , ........ 
...... ..... . .. . ''' i "' * .. * 
...... ...... ... ... ... * .. * 

15. -- inornatus ................ .. ... .. * * 1 ...... ... ....... .. 

16 . .Asterophyllites acicularis ..... . 
17. -- latifolia .................... . 
18. -- scutigera ................. . 

""" ]'" "' .... . ......... , . .... . 1 * .. , .... .. 

:::::: 1: ::::: ::::::1:::::::::~::::::: :: <:: 
19. -- longifolia ................. . 
20. -- parvula .. .. .. .. .. .... ...... . . .... · ..... · ....... 1 ..... · * 
21. Annularia a<mminat~............ . ..... ,. .. .. .. ....... 

1

... * 
22. Spbenophyllum antJquum .. . . ....................... I .. I* 
23. Pinnularia dispalans.... ...... .. .. .......... 1 

.............. , * 
24. Lepidodendron Gaspianum ... .. .... I * * * * * * * 
25. -- Chemungense .................. 

1 

.................... * 

1 

.. . 

1 

... .. 

~~: Sagen:~~u~~=in~i~;;~·!·:::::: l ::.::: ::·::. :::::::::::: ·~· .~ ::: ::· ·~· : 
28. Lepidostrobus Richardsoni .. . .. .......... ·. * .. .. ..... .. 
29. -- globosus.............. ....... .. .......... 1 • ..1. .. , * .......... .. 
30. Lycopodites Matthewi .. .. .. .. . .. ........ ..1. ..1. .. ,.. . * ....... .. 
31. -- Yanuxemii.... ...... ........ .. ............. * ... 

1 

.. . ....... .. 

i ::1g~z: · · : , H:1
• •••

1

·=. :::.::::: 
36. Leptophlccum rhombicum. .. .. . .. ...... · ..... · .. · * .. · .. · .. "9 · 
37. Cordaites Robbii .. .. .. .. .. .. .. . .. .* ... 

1 

... *... .. ....... * .. . *. 
38. -- angustifolia .. .. .. .. .. . .. .. * * .. . .. . .. . * ....... .. 
39. Cordaites? .. .. .. .. .. . .. .. .. .. .. .. . .. . .. . .. .. .. . * .. . .. . .. ..... .. 
!1: ~;fi~~~~r~n~~1ii~~~ ............ :::::: :::::: :::::: :::::: ::: ·~· .~.1:::1::: :::::: 
t This species was not noticed in the descriptions, us no new fuels relatin" tc 

it had been obtained. 0 

t I haYe mnl'kcd this species ns occnrring in Pennsylvania being of opinion 
that it is the samo with Lepidode11dron p?·i,ll(l!!•um of Rogcrs. ' 
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Geological and Geogmphical Dist1·ibution of the Devonia1L Plants of 
Eastem A rn.er·ica (continued). 

S1lu- Devo. M1ddle 
rinn. nian . Devoman. 

Upper 
Devonian. 

Ur.per /Lower . 

------- - -·1--,----.,.---.-1 

N a mea of Specie•. ~ · ~ .~ ~ 
~ ~ § : ~ 

~ ~ ~,... ..v ~~~-e. ·g 
~ ~ ~ t ~ t -~ ~ g ~ 
o o o zoz:sz· ~c.> 

---------------- -----------
42. Cyclopteris J acksoni .. .. . . . . .. .. .· .· .· .· .· .· ...... ... · .· .... .. I· .... . *.. ** .* ..... · ....... . 
43. -- obtusa .. . . .. . .. . . . . .. . .. .. . . .. . . . .. .... 
44. -- valida.......... . .. .. .. .. . .. .. .. .. . . . . . . .. . . . . .. . . .. . . . .. . .. . * ....... . . 
45 - . 

~: = !~~~;; :::::::::::::::::: : :: ::: :: :I:::::: :::::: :: ~ :: ::: ::: :~: .~. ::: :::::: 
48. N europteris serrulata .. . .. . .. . .. .. . . .. .. . . .. . . .. .. . .. . . .. . .. . * ... ..... . 
49. -- polymorpha .. ................... 

1 
. .. ... ... .. .... . .1. ... .. ... * ....... .. 

1

50. Sphenopteris IIceninghausi . .. .. . . . . . . .. .. . .. . . .. .. .. . . . . . . . . * .. . * 

~· Hym~~~osl•H •••••• ~ ·• .. · .•. •.· ... •.• ... •.• .. •·•···••··• .. • ... :.·.• ... ~ .. •·• ... 1:.: • .• • ... ·~~: ,·*··· 
1 57. Alethopteris decurrens .. .. ....... .. .. 
~ . I 15 . -- m~ens ? .. .. .. ..... .. ...... 1.. .. . .. ... ..... . 1 ... ... ... * ....... . 

~· ~~~Eti::··~ I •• •• •• , ~ •· : .<' 
63. - punctata .. . ...... .. ... .... .. .... .. .... 

1 

......... * ... 
1 
.. . 1 ... j .. ... . 

64. --striata .. ...... .. .... . .... .. ........ .... .. .. .. * ... * ... .. ... . *? 
65. -- tenuistriata ..... .. .... .... ...... .... .. . .. .. . * ... ... ........ .... . .. 
66. Cardiocarpum cornu turn .. .. .. .. .. .. .. .. .. .. ....... ... ...... .. . * ....... .. 
67. - obliquum ...... ........ . ... , .... .. ...... 1 .. .. .. 

1 

.. .. ...... .. ... * ..... .. .. 
68. Trigonocarpum racemosum .. . .. . .. . .. .. . .. .. .. .. .. .. .. . .. . .. . * .. . ' .. .. .. 

. 69. Acanthophyton spinosum . .. .. .. .. .. .. . .. . .. ...... ... . ...... ...... ... ... .. . 

Ill. CoNCLUSION. 

In the course of the preceding pages, I have endeavoured to notice 
points of general geological and botanical interest as they occurred ; 
and it will now be necessary only to mention a few leading results, 
as to the Dcvonian Flora, which may be deduced from the observa­
tions above recorded. 

1. In its general character the Devonian Flora resembles that of 
the Carboniferous Period, in the prevalence of Gymnosperms and 
Cryptogams ; and, with few exceptions, the generic types of the two 
periods are the same. Of thirty-two genera to which the species 
described in this paper belong, only six can be regarded as peculiar 
to the Devonian Period. Some genera are, however, relatively much 
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better represented in the Devonian than in the Carboniferous deposits, 
and several Carboniferous genera are wanting in the Devonian. 

2. Some species which appear early in the Devonian Period con­
tinue to its close without entering the Carboniferous; and the great 
majority of the species, even of the Upper Devonian, do not reap­
pear in the Carboniferous Period; but a few species cxt.end from the 
Upper Devonian into the Lower Carboniferous, and thus establish a 
real passage from the earlier to the later flora. The connexion thus 
established between the Upper Devonian and the Lower Carboni­
ferous is much less intimate than that which subsists between the 
latter and the true Coal-measures. Another way of stating this is, 
that there is a constant gain in number of genera and species from 
the Lower to the Upper Devonian, but that at the close of the 
Devonian many species and some genera disappear. In the Lower 
Carboniferous the flora is again poor, though retaining some of the 
Devonian species; and it goes on increasing up to the period of the 
Middle Coal-measures, and this by the addition of species quite di­
stinct from those of the Dovonian Period. 

3. .A. large part of the difference between the Devonian and Car­
boniferous Floras is probably related to different geographical condi­
tions. The wide swampy fiats of the Coal Period do not seem to 
have existed in the Devonian era. The land was probably less ex­
tensive and more of an upland character. On the other hand, more­
over, it is to be observed that, when in the Middle Devonian we find 
beds similar to the underclays of the Coal-measures, they are filled, 
not with Stigmarict, but with rhizomes of Psilophyton; and it is only 
in the Upper Devonian that we find such stations occupied, as in the 
Coal-measures, by Sigillaria and Oalamites. 

4. Though the area to which this paper relates is probably equal 
to any other in the world in the richness of its Devonian Flora, still 
it is apparent that the conditions were less favourable to the pre­
servation of plants than those of the Coal Period. The facts that 
so large a proportion of the plants occur in marine beds, and that 
so many stipes of Ferns occur in deposits that have afforded no 
perfect fronds, show that our knowledge of the Devonian Flora is 
relatively far less complete than our knowledge of that of the Coal­
formation. 

5. The Dcvonian Flora was not of lower grade than that of the 
Coal Period. On the contrary, in the little that we know of it we 
find more points of resemblance to the Floras of the Mesozoic Period, 
and of modern tropical and austral islands, than in that of the true 
Coal-formation. We may infer from this, in connexion with the 
preceding general statement, that in the progress of discovery very 
large and interesting additions will be made to our knowledge of 
this flora, and that we may possibly also learn something of a land 
fauna contemporaneous with it. 

6. The facies of the. De:onian Flora in America is very similar to 
that of the same penod m Europe, yet the number of identical 
species does not seem to be so great as in the coal-fields of the two 
continents. This may be connected with the different geographical 
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Fig. 42. l'silophyton elegans, portion of siipe. 
43. Fragment of stem of Astuophyllites. 

PLATE XVI. 
Fig. 44. Cyclopteris ince1·ta: a, ~tipc; b, remains offertile pinnules; c, remaina 

of leaflets. 
45 & 46. Rhachiopteris tenuistriata. 
47. Tr~qonocarpum racemosum: a and b, natural size; c, fruit, magnified. 
4B. Sphenopteris Harttii: a, terminal pinna; b, portion of frond. 
49. Aletlwptcris obscura? 
50. Triclwmanites (?): a. natnral size; b, portion enlarged. 
51. Spltenopteris Hitcltcockiana: a, natnral size; b, c, pinnules magnified. 
fi9. Cordaites (?) (from a photograph). 
60. Rhachiopteris pinnata (from a photograph). 
61. R. punctata (from a photograph). 

PLATE XVII. 
Fig. 52. Cyclopteris t•alida: a, natural size; b, pinnule enlarged. 

53. Leptopldreum ?·lwmbicwn: a, immature portion of stem, showiug 
Stern bergian structure. 

54. Terminal pinna of Cycloptm·is Halliana. 55. Late1'11l pinna. 
56. Calamites inornatus; one-third of natural size. 
57. Lycopodites Vanuxcmii. 
58. Lepidodendron Gaspianum; portion of stem, flattenrd, covered with 

bark, and retaining remains of the leaves. 
62. Uphantamill Clwmungensis (from a photograph). 

3. On Ul'P:ER EocENl' Fossn"" from the IsLE OF \VwHr. 

By l 1rof. F. SANDB:ERGER. 

[From a Letter to W. J. Hamilton, Esq., F.R.S., :For. Sec. G. S., &c.) 

As you wish me to give you my opinion respecting these Tertiary 
beds of the Isle of Wight, I will do it as fully as I can at present*'·. 

I consider the upper formations of Hempstead to be the exact 
equivalent of those at Weinheim, Jeurres, and Bergh (R1pelien in­
fb·iew·, Dumont). I had already arrived at this opinion, on receiving 
from Saemann, in Paris, Voluta Forbesi, Edw., which Mr. Edwards 
himself considers as identical with V. Rathieri, together with some 
other fossils wh1ch have hitherto only been found in this horizon. 
The collection now sent adds Oerithimn plicatum, with varieties, 
which Mr. Edwards calls 0. subcostellatum, Forb., and 0. inor­
natum, Morr. ; also 0. elegans, Desh. ( 0. variabile, in the collection, 
and 0. A1tstenii belong to the same species), 0. Lamm·clcii, Brongn. 
( = 0. Sedgwiclcii, Morr.), also Ostrea acllata, S. Wood ( = 0. cyathula, 
Lam.,juv. ), Lucina Thierensi, Heb., Oorbulct subpisum, D'Orb., Pano­
prea minor, Forb. (= P. Heberti, Bosq.,juv.), Ostrea callifera, Lam., 
O.longi1·ostris,Lam., 'l'ellitut N!fstii, Dcsh. ( Tellina, sp. indcterm. in the 
collection)! Litho.donws delicatulus, Dcsh. (Mocliola, sp. indeterm. in 
the collectwn), h1therto only known from Merigny, vValdbockelheim, 

* I had forwarded to Prof. Sandberger a collection of Upper Eocene fossils 
from the Isle of ""ight, made for him by Mr. F. Edwards, F.G.S.-W. J. H. 
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