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ABSTRACT

Rare but well preserved repeatedly dichotomised leaves, apparently in a single plane, are identifi ed with Dicrano-
phyllum, an unusual gymnosperm attributed to a special order, the Dicranophyllales. The specimens recorded here 
from the “Fern Ledges” at Saint John, New Brunswick are from lower Westphalian (Langsettian) strata, which 
is a low horizon for this genus, which is best known from the Stephanian and Lower Permian. Comparison is 
made with various species described from the Carboniferous in Europe.

Keywords: Dicranophyllum, Langsettian, New Brunswick, Nova Scotia.

RESUMEN

Se han hallado ejemplares aislados con hojas que se dicotomizan repetidamente en lo que parece ser un solo 
plano en estratos del Westfaliense inferior (Langsettiense) de los “Fern Ledges” en Saint John, Nueva Brunswick. 
Estos ejemplares se han atribuido al género Dicranophyllum, una gimnosperma del orden de las Dicranophy llales. 
Se trata de un registro antiguo para este género, que se conoce sobre todo en materiales del Estefaniense y del 
Pérmico Inferior. Se compara con varias de las especies descritas del Carbonífero de Europa.
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INTRODUCTION

In 1871 Sir William Dawson fi gured a nondescript 
linear leaf from the “Fern Ledges” locality at Saint John, 
New Brunswick, under the name of Psilophyton? glabrum
(see Fig. 1a under 2). This name was retained by Mat-
thew (1910) for a more complete specimen with repeat-
edly bifurcate segments (Fig. 1a under 1). A photograph 
of the latter was published by Stopes (1914) who assigned 
it to the genus Dicranophyllum GrandʼEury 1877, a rare 
gymnosperm which was poorly known until Barthel et 
al. (1998) fi gured and described remains including seed 
and pollen bearing organs. However, most species were 
established on the basis of detached leaves. Dicranophyl-
lum glabrum (Dawson 1871) Stopes 1914 is no exception 
in this respect. 

SYSTEMATIC DESCRIPTION

ORDER DICRANOPHYLLALES Němejc 1959 emend. 
Archangelsky & Cúneo 1990

Family Dicranophyllaceae Němejc 1959 emend.
Archangelsky & Cúneo 1990

The order Dicranophyllales was instituted by Němejc 
(1959), who distinguished between two families, Trichopi-
tyaceae and Dicranophyllaceae, both with a single genus, 
Trichopitys and Dicranophyllum, which he regarded as 
ancestral to the Ginkgopsida. Trichopitys had already 
been considered as an early ginkgophyte by Florin (1951: 
296-297), this plant being characterised by shoots with re-
peatedly bifurcate leaves in the axils of which branching 
elements with terminal anatropous ovules were placed. 
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Archangelsky & Cúneo (1990) described a similar plant, 
Polyspermophyllum, with repeatedly bifurcate ovulate 
branches replacing dichotomously branching leaves on 
shoots with rhombic leaf cushions, the ovules being also 
recurved on stalks (anatropous condition). These authors 
accepted the classifi cation introduced by Němejc (1959) 
and specifi ed that the two families would differ in the 
position of the polysperms (female trusses), i.e. an axil-
lary position to vegetative elements (leaves) in the Tri-
chopityaceae, and replacing leaves (borne on leaf-like 
elements) in the Dicranophyllaceae. The later study of 
Dicranophyllum hallei Remy & Remy 1977 by Barthel 
et al. (1998) and Barthel & Noll (1999) shows ovulifer-
ous and staminate shoots interspersed with and replacing 
leaves on the axes with rhombic leaf cushions. However, 
these ovuliferous shoots (with Samaropsis “seeds”) occur 
as strobili which do not show the repeatedly dichotomous 
habit of the leaves. Although the basic condition of sub-
stitution for leaves is met, Dicranophyllum hallei seems 
more advanced in its organisation of the fertile elements 
than Polyspermophyllum.

Archangelsky & Cúneo (1990) drew attention to the 
fact that vegetative remains showing merely the repeat-
edly bifurcate leaves would be diffi cult to assign beyond 
the attribution to the order Dicranophyllales. In this respect 
it is worth drawing attention to the dichotomous branch 
system or leaf described as Esterella gracilis Boersma & 
Visscher 1969, and which was referred to Trichopitys by 
Remy & Remy (1977: 129). It is doubtful that the plant 
remains in question may even be assigned to the Order 
Dicranophyllales.

Genus Dicranophyllum GrandʼEury 1877

Diagnosis (mainly deduced from Barthel et al., 1998):
Probably rather shallowly rooted bushes with slender aerial 
axes up to 2 m tall, unbranched or once bifurcate, showing 
spirally arranged rhombic leaf cushions with permanently 
attached, repeatedly dichotomised, simple veined leaves. 
Seed and pollen bearing organs constituting small strobili 
occur interspersed with and in substitution of leaves; both 
female and male strobili being found on the same axes. 
Winged seeds of Samaropsis aspect.

Remarks: Most species have been distinguished on leaf 
characters, sometimes on detached leaves, in other cases 
with known insertion on the axes showing leaf cushions.

Comparisons: The genus Ginkgophyllum Saporta 1875, 
the type species of which has been refi gured by Seward 
(1919: 87, fi g. 669), shows deeply incised leaves, on the 
dichotomous pattern, but the drawing shows several veins 
per segment, thus being different from the simple-veined 
segments of Dicranophyllum leaves. However, later use 
made of Ginkgophyllum, as summarised by Archangelsky 

& Arrondo (1975), includes Ginkgophyllum diazii Arch-
angelsky & Arrondo 1975 which shows a bifurcate stem 
or branch with spirally arranged rhombic leaf cushions 
with repeatedly dichotomised leaves inserted. These show 
linear segments with two veins per segment. Length of the 
leaves is given as being in excess of 10 cm. If it were not 
for the double vein entering each leaf and servicing the 
different segments, this species could easily be mistaken 
for a member of Dicranophyllum. Ginkgophyllum diazii
has been refi gured by Archangelsky in Archangelsky & 
Rocha Campos (1989: pl. 8 fi gs 1, 1a).

Sphenobaiera Florin 1936 is a wedge-shaped leaf which 
is deeply segmented. Each segment may contain one to 
several veins. The abundant documentation by Anderson 
& Anderson (1989) shows that the species Sphenobaiera 
pontifolia Anderson & Anderson 1989, with repeatedly 
forked leaves divided into linear leaf segments may be mis-
taken for Dicranophyllum when cuticle data are not avail-
able. Sphenobaiera pontifolia is an Upper Triassic species 
from South Africa. The genus is not generally susceptible 
to being confused with Dicranophyllum.

Dicranophyllum glabrum (Dawson 1871)
Stopes 1914

Figs 1-2

 1862 Psilophyton? glabrum Dawson, 315 (nomen 
nudum).

 1868 Psilophyton? glabrum Dawson - Dawson, 543 
(nomen nudum).

* 1871 Psilophyton? glabrum Dawson – Dawson, 41, pl. 
VII, fi g. 79.

? * 1888-90 Dicranophyllum longifolium Renault in Renault & 
Zeiller, 631-632, pl. LXXI, fi g. 1.

 1910 Psilophyton(?) glabrum Dawson – Matthew, 92, 
pl. VI, fi gs 1-3.

 1914 Dicranophyllum glabrum (Dawson) Stopes, 79-81, 
pl. XVIII, fi g. 47 (same specimen as in Matthew, 
1910).

 1944 Dicranophyllum glabrum (Dawson) Stopes – Bell, 
106, pl. LXXIV, fi g. 3.

Material: Two leaves with narrow, ribbon-shaped segments, 
dichotomously branched up to four times, imprinted on dark 
grey slaty shales. Provenance: “Fern Ledges” at Saint John, 
New Brunswick.

Description: Long leaves (the larger specimen measures 23 cm 
in length), ribbon-shaped, up to 4 mm wide near apparent base, 
forked at a narrow angle at least three times. Leaf endings not 
preserved. Leaf apparently planated. Leaf lamina fl at, with a 
single, rather wide vein which is strongly marked.

Comparisons: Dicranophyllum glabrum, a lower West-
phalian species, is characterised by its long leaves which 
are forked repeatedly in dichotomous fashion, at a narrow 
angle. Further details are unknown for this plant which 
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Figure 1. Dicranophyllum glabrum (Dawson 1871) Stopes 1914. a, Copy of Matthew (1910: pl. VI) as Psilophyton? glabrum Daw-
son; 1, Leaf showing four successive dichotomies; 2, Copy of drawing in Dawson (1871). b, Counterpart of the same 
specimen (a-1) – NBMG 3513, x 2. Locality: “Fern Ledges” at Saint John, New Brunswick.

lacks evidence of stems and fertile parts. Dicranophyllum 
longiphyllum Renault (in Renault & Zeiller 1890), of the 
Stephanian of Commentry, France, also shows long leaves, 
dichotomised repeatedly under a narrow angle, and thus 
presents the same morphological characters. The limited 
amount of information available for description, and the 
rather different ages represented, make it inadvisable to 
join these two very similar species. Dicranophyllum lusi-
tanicum (Heer 1881) Lima 1888, of the upper Stephanian 
in Portugal, shows long leaves that were apparently forked 
only once at about two thirds of leaf length (Lima 1888; 
Wagner & Sousa; 1983). Another similar species, this 

time of mid-Namurian age, Dicranophyllum lanceaeformis
Josten & Van Amerom 2003, likewise known only from 
detached leaves, also shows repeated bifurcations under a 
narrow angle, but apparently differs in that the basal part of 
the leaf is robust and displays several bifurcations in quick 
succession. Josten & Van Amerom mention the presence 
of thin, parallel veins in each leaf segment. This does not 
accord with the usual description of Dicranophyllum leaves 
which show simple veins marked as a groove in the central 
part of each leaf segment. A well marked medial vein is not 
clearly apparent on the photographs published by Josten 
& Van Amerom (2003), and if their description of several 
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Figure 2. Dicranophyllum glabrum (Dawson 1871) Stopes 1914. a, Large leaf with three successive dichotomies – NBMG 7230, x 
2. b, Same specimen x 1. c, Leaf segments of specimen NBMG 3513, x 6, showing simple vein. Locality: “Fern Ledges” 
at Saint John, New Brunswick.
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parallel veins is correct, there is reason to doubt the attri-
bution to Dicranophyllum. Of course, what may appear to 
be thin veins, might also be parallel strands of cell tissue 
which are not necessarily to be interpreted as veins. 

The lower Namurian species Dicranophyllum richiri
Renier 1907 shows shorter leaves inserted almost perpen-
dicularly on narrow axes with the characteristic rhombic 
leaf cushions. The well preserved specimens fi gured by 
Renier (1907), refi gured in part by Renier (in Renier et 
al., 1910: pl. 117) and Stockmans & Willière (1952: pl. 
XV fi gs 2-4; 1953: 305), display forking near the leaf 
base at an angle which is not quite as narrow as that for 
Dicranophyllum glabrum (Dawson 1871) Stopes 1914. 
Stockmans & Willière (1952) attribute Renierʼs locality 
to “Assise de Chokier”, which is of Serpukhovian (late 
Mississippian) age.

Kidston (1914) described a Dicranophyllum anglicum
from the Duckmantian of Staffordshire, England, which 
shows relatively short leaves with linear leaf segments 
created by repeated bifurcation under a narrow angle. The 
single specimen illustrated by Kidston (1914: pl. XIV fi gs 
3, 3a), which was refi gured by Crookall (1970: pl. CLV 
fi g. 9), is comparable to both Dicranophyllum glabrum and 
Dicranophyllum richiri. It is quite possible that Kidstonʼs 
species is the same as D. glabrum, and that the larger size 
of the leaves found in the “Fern Ledges” locality corre-
sponds to a different (lower) position on the axes (Kid-
stonʼs specimen represents a near-terminal position on the 
branch or small stem). No specifi c comparisons were made 
by Crookall beyond the type species of Dicranophyllum, 
i.e. D. gallicum GrandʼEury 1877.

Dicranophyllum gallicum was fi rst described from the 
Stephanian of the Saint Étienne Basin in the Massif Cen-
tral, south-central France (GrandʼEury, 1877; Doubinger et 
al., 1995), and found subsequently in different coalfi elds 
in France, Spain, Portugal and Germany, mostly in upper 
Stephanian and lowermost Permian strata. However, Bar-
thel (1977) includes a single record of this species from the 
Westphalian D. This is the most commonly recorded spe-
cies of Dicranophyllum (compare Barthel, 1977). Dicrano-
phyllum gallicum shows stiff leaves inserted on rhombic 
leaf cushions. A simple vein is in evidence as a marked 
groove in the centre of a fl eshy narrow ribbon-shaped leaf 
which starts forking dichotomously at some distance from 
the base and produces one or two additional bifurcations 
under a narrow angle. This is rather similar to the aspect 
of the leaves recorded here as Dicranophyllum glabrum, 
but the size of the leaves in Dawsonʼs species is perhaps a 
little larger than is normally admitted for Dicranophyllum 
gallicum. Whether or not this is signifi cant for a specifi c 
differentiation, remains an open question. Stopes (1914: 
81) emphasised the comparison with D. gallicum whilst 
remarking upon the larger size of the leaves found in 
Canada. She did not compare with Dicranophyllum longi-
folium which also shows very long leaves. 

H.W.J. van Amerom (pers. commH.W.J. van Amerom (pers. commH.W.J. van Amerom ( .) has drawn the au-
thorʼs attention to Esterella gracilis Boersma & Visscher 
1969, a dichotomous branching system which might be a 
leaf similar to Dicranophyllum glabrum. However, spe-
cifi c identity is excluded because of the wider angle of 
dichotomous branching, and the apparent lack of a vein 
(only a longitudinal striation has been noted). Esterella 
gracilis is incertae sedis.

Remarks: One of the fi gured specimens (Fig. 1b) is the 
counterpart of the specimen illustrated by Matthew (1910) 
and Stopes (1914). This is less complete than the specimen 
illustrated before, which shows a fourth dichotomy (Fig. 
1a, under 1). An additional specimen (Fig. 2) is larger but 
not very different. Prior to the illustration of the four times 
bifurcate specimen fi rst recorded by Matthew (1910) with 
a drawing reproduced here as fi gure 1-a1, and then fi gured 
photographically by Stopes (1914), the species described 
by Dawson (1871) was known only from a linear leaf 
fragment without a distinguishing character beyond the 
strongly marked simple vein (Fig. 1-a2). Matthew (1910) 
correctly identifi ed his specimen with Dawsonʼs species, 
but maintained Dawsonʼs tentative generic attribution. 
Stopes (1914) recognised it as belonging to Dicranophyl-
lum GrandʼEury, a rather poorly known genus at that time. 
GrandʼEury (1877: 275, pl. XIV fi gs 8-10) fi gured axes 
with lepidodendroid leaf cushions on which repeatedly 
bifurcate, rather stiff, ribbon-shaped leaves were inserted. 
The leaves from the “Fern Ledges” locality at Saint John, 
New Brunswick, are much larger but essentially the same 
as those fi gured by GrandʼEury from the Stephanian beds 
of the Saint Étienne Basin. A second species, Dicranophyl-
lum striatum GrandʼEury 1877, was based entirely on de-
tached leaves which are larger and forked under an even 
more narrow angle than both Dicranophyllum gallicum
and D. glabrum. Although lacking in proof, GrandʼEury 
(1877: 274) regarded Dicranophyllum as belonging to a 
new group of conifers, thus ascribing this genus to the 
gymnosperms. Later work (Renault in Renault & Zeiller, 
1888-90; Barthel et al., 1998) has proved this point of view 
to be correct. Stopes (1914) mentioned that Dicranophyl-
lum was known to possess “seeds” attached to leaves (as 
recorded by Renault, 1890), and recognised it as a gym-
nosperm, but the material from Saint John only consisted 
of parts of leaves. In a footnote Stopes mentioned that the 
specimen she illustrated from the collection of the Natural 
History Society of New Brunswick was not on its own but 
that a larger specimen existed. This is most likely the ad-
ditional one fi gured in the present paper (Fig. 2).

Bell (1944: 106, pl. LXXIV fi g. 3) fi gured as Dicrano-
phyllum glabrum a single fragment of a repeatedly bifur-
cate leaf from Pudsey Point, Apple River in Cumberland 
County, Nova Scotia. Although smaller in size, this speci-
men is probably correctly attributed. However, Dicrano-
phyllum anglicum is an alternative identifi cation.
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Since Dicranophyllum is an extremely rare element of 
the Carboniferous fl oras, there has been a tendency to de-
scribe the individual fi nds as different species, hence the 
relatively large number of species recorded. Since these 
are based mainly on leaf morphology, which is likely to 
be variable, it is possible that too many species have been 
recognised.

The paucity of records suggests that Dicranophyllum
may have had ecological requirements different to these 
prevailing in “coal-measure” associations. This may well 
have been an extrabasinal element living on better drained 
soils. It is remarkable to see that the gymnospermous 
plants attributed to Dicranophyllum ranged in age from 
late Mississippian to early Permian, and were thus present 
throughout most of the Carboniferous, although in facies 
not normally found.

Occurrence: New Brunswick, “Fern Ledges” at Saint John, 
Langsettian (NBMG 3513, 7230); Nova Scotia, West Beach, 
Pudsey Point, Apple River, Cumberland County (GSC cat. nº 
3077, locality 1886), Duckmantian.
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