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PREFACE.
Tuz first part of this Catalogue of the Wealden Plants
contained figures and descriptions of the Algw, Characem,
Equisetine, and Filicine; the present volume is devoted
to the Cycades and the Conifers.

In the Authors conclusions he gives a summary
(pp- 233-241) of the Wealden flora comprised in these pages,
from which it appears that the Thallophyta are repro-
sented by 2 sp.; the Charophyta by 1 sp.; the Bryophyta
by 1 sp.; the Equisetine by 3 sp. ; the Filicine by 23 sp.
the Cycadese by 24 sp. ; the Coniferse by 17 sp.; uncertain
forms, 5 species : total, 76 species.

Mr. Seward considers that « the general characters of the
vegetation certainly seem to point to a tropical eclimate,
and there can be little doubt that the temperature was
considerably higher than the Wealden districts enjoy at the
Present day” (p. 239). He further adds that, ““Looking
at the Wealden plants collectively, we notice a very striking

dgreement with the flora of the underlying Jurassic strata,



vi PREFACE.

and it would be difficult to point to any well-marked
or essential difference between the plant-life of the two
periods. The evidence of palwobotany certainly favours
the inclusion of the Wealden rocks in the Jurassic series.”
Mr. Arthur Smith Woodward informs me that the fishes of
the Wealden beds bear testimony to the same Jurassic alliance.
We are thus led to conclude that whereas the palaonto-
logical evidence, derived from the more purely marine
deposits, would induce us to place the Wealden beds with
the overlying and newer Crefaceous series—the peculiar
estuary, or lake conditions, of these mostly fresh-water
deposits, full of remains of ferrestrial organisms, both
of plants and animals, would, by their close relationship
with the underlying and older Purbecks and Oolites, fix
a Jurassic date to this ancient land surface upon which

the Wealden flora once flourished.

HENRY WOODWARD.

(GEOLOGICAL DEPARTMENT,
Brrose MuserM (Navunar History),
Crovwern Roan, 8.W.

Nuvember 16th; 1895,
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AUTHOR'S PREFACE.

I~ the Present volume the same method of treatment has

been followed as in Part I.

My thanks are again due to Mr. George Murray,
My, Carruthers, and to the Assistants of the Geo-
logical and Botanical departments generally ; also to
Mr. Rufford and Mr. €. Davies Sherborn.

To the Director of the Royal Gtardens, Kew, I am
indebted for the facilities afforded me of repeatedly
examining the exceptionally large collection of eycadean

Plants in the Kew IMerbavium.

I wish also to gratefully acknowledge communica-
tions from the late Marquis of Saporta, Sir William
Dawson, Prof. Nathorst, Prof. Tester Ward, and others;

and to express my thanks to Miss Gertrude Woodward
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for the great care and artistic ekill with which she has
exceuted the lithographic plates.
I am indebted to Mr. Gepp, of the Botanical Department,

for the negative from which I’late VIII. has been printed.

A. C. SEWARD.

CAMBRIDGT,
Neovember 166k, 18535,



The names of authors in the footnotes, when followed by
a number in brackets, or without a number, will be found in
the list of works at the end of the present volume (Part I1L.);
those followed by A. in brackets will be found in the biblio-
graphy of Part I.

The great majority of specimens described in Part IT. are
from Eecloshourne and Fuirlight, near Hastings, and form part
of the Rufford Collection.

In addition to these, there are a few fossils from the Beckles

Collection, und from the collections of Mantell, Dawson, and

others,



ERRATA.

P. 65. For Otozamites Klipsicinii var. superbe, vead Ofosamites Klipsteinii
var. superhus,

P. 68, TFor Otozamites Klipsteinii var. longifolia, read Otozaimites Flipsleinii
var, longifolius.

P. 89. For'V, 2742, read V. 2743.
Plate I1. Figs. 1 and 2. For Saportaia, vead Withamia.
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Group SPERMAPHYTA (PHANEROGAMIA),

IN Engler ang Prantl’s invaluable work, Die natirlichen Pflunzen-
Jamilien,* we find certain innovations as rvegards the classification
of plants; conspicuous smong the changes suggested are the terms
Lmbryophyte zardiogama and Embryophyta siphonogama, the former
being applied to the Bryophyta and Pleridophyta, wnd in the latter
are included the Phangrogamin,

The rescarches of Hofmeister, and the more recent investigations
of 'Strasbul‘gcr and others, have brought to light a multitnde of
facts, by which we have been led to & more exact knowledge as to
the natural affinities between the several plant groups. Develop-
mental study, and our more acéurate perception of the homologies
existing between the different families, have tended to emphasize
the points of contact between the various divisions of the vegetable
kingdom. Any system of classifieation is to be welecomed which
best enables us to give expression to recognized loading charac-
teristics, and at the same time to bring out in a coneise phraseology
the differences and resemblances hetween class and class. Engler’s
new terms, if not used to supersede the older and widely known
designations, may at least be recognized as marking a definite
advance towards o bhetter understanding of phylogenetic problems.

In dealing with fossil plants we have constantly fo face the
difficnlties of classification. With some writers there is a tondency
to strain the known points of resemblonce between living and
extinet forms, and to include hoth in one family or sub-elass ; in
other cases, needless isolation may be given to fossil genera by
separating them from existing types. Undoubtedly the most
tutural plan is to endeavour as far as possible to fit together the
Tepresentatives of Palweozoic, Mesozoie, and Cainozoic genera, with
bresent day plants, in a common scheme of classification. It is
obviously impossible in the vast majority of fossil gpecimens,
to discover anything of those characters on which a modern

1 el i . 2.



2 CYCADACE®.

classifieation of plants is based ; but we have to diseriminate as
best we can between valucless and important taxonomic features,
and to accept within legitimate limits the assistance of evidence
founded on analogy. To exclude fossil plants from a classification
based on living types would be at once thoroughly unscientific and
unnatural. Recent botany and the botany of past ages have too
often been ftreated from different standpoints, and the great aim of
palmobotanical study has thus been entirely lost sight of. The
more we recognize the fact that plant-life, with its innumerable
problems awaiting solution, is not confined within the limits of one
age in the history of the earth, the sooner ought we to attain to
a natural system of classification.

The more important characters of the Spermaphyta (Enbryophyta
siphonagama) may be thus briefly summarized : —

In the great majority of cases the body of the plant is differ-
entiated into root, stem, and leaves. The embryo is formed as
the result of fertilization, by means of a pollen-grain tube, of an
egg-cell enclosed in a macrospore ; the fertilized egg-cell develops
into an embryo, which more or less completely fills up the
macrospore and macrosporanginm. The seed may or may not
be enclosed in an ovary. The gametophyte (sexual or oophore
generation) is considerably reduced, and the sporophyte (asexual
or sporophore generation) has become much more conspicuous than
in the Pleridephyta.

Class GYMNOSPERM.A,

Seeds naked, mot emclosed in an ovary. TFerfilization of the
egg-cell by means of a pollen-tube. Vegetative structures capable
of secondary growth in thickness.

Order CYCADACEZE.

Stem rarely branched, leaves large and generally pinnate. In
the recent genera flowers always diccious, and without a perianth.
The Order Cyecadacee, like the Marattiacee among ferns, affords
an instance of a series of plants of which few survive at the
present day, but which was abundantly represented in the vege-
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tation of former periods. The Tecent eyeads are usually divided
into nine genera and two families: the Cyeode, including one
genus, Cyeqs; and the Zumicw, with the genera Zumia, Cerafo-
=amia, MHacrozamia, Dioon, Lncsphalartos, Stangeria, Bowenia, and
Microsyoqs?

None of the living eycads oceur outside tropical or subtropical
regions. In Tertiary times the family does not appear to have
had & wide distribution, nor to have been represented by many
genera; possibly, however, a closer acquaintance with extra-
European Tertiary strata may bring to light a greater number
of cycads from these beds than are at present known. In the
Mesozoic period cycads occupied a prominent position, and had
an - extended peographical range. The Jurassic strata afford
abundant evidence that cycadean plants reached their maximum
development in that era; less numerons in the Triassic vegetation,
the Cycadocer Awindle down to a few representatives in the
Permion and Carboniferous floras,

Before giving a summary of the earlier geological history of this
exceedingly interesting section of the Gymnosperme, we may take
note of some of the dificulties which beset any attempt to trace the
geological history of eycadean plants. As in the case of ferns, and
indeed of all fossil plants, so here again we have to deal in nearly
every instance with detached and isolated specimens of stems,
fronds, Howers, and seeds, The fronds are often abundant enough,
and their preservation frequently good; but the characters which
are made use of in generic and specific determinations ave such as
preclude any certain conclusions as to precise botanieal affinity.
The nature of cycadean flowers, and their manner of occurrence
on the plant, separated as they are from the sterile fronds, present
an obstacle to exact determination, On the other hand, the fronds
alone afford, in many instances, convenient data on which to found
& provisional classification; their form and general habit of growth
are fairly uniform, and they do not present the same striking
variution in leaf form which constitutes one of the many difficulties
associated with the fronds of fossil ferns, Among recent cycads
We have a phyllopodium exhibiting, in the majority of species,
eertain distinet and easily recognized characters ; usually a pinnate
structure, with stout and more or less closely set segments

—_—

! Engler and Prantl, Teil i, p. 6. See also De Cundolle,
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traversed either by a single midrib or by a number of equal and
purallel %eins. There are, however, certain variations from the
familiar cycadean type, even in some of the living gemera. In
the South African genus Stangerds,' orviginally described in 1835
as a fern, the pinne possess a fern-like wvenation, forming a
strongly marked contrast to the usual Zwmia or Cyeas type.
Writing of this plant in 1854, Smith® notes that the peculiar
character of the leaf segments renders untenable the ecriterion of
venation, usually relied upon in diseriminating between fossil ferns
and cycads. Among fossil leaves there are various genera which
have been assigned to eyeads or ferns according to the preference
of different authors. The well-known genus Nilssonia has been
placed by Schenk and others among the Filieine, but it is usually
referred to as an extinet member of the Cyeadecer; the widely
distributed Tamniopterss has been assigned to both ferns and cycads,
but it is generally regarded as a genus of fossil ferns. The genus
Dietyozamites® and numerous others might be ecited as examples
of doubtful forms which cannot with any certainty he assigned
either to the Pleridophyta or Gymnosperme. ;

In a rceent work on the Cloal-Measures of Gard, Grand'Eury*
ineludes certain leaf forms in the class of gymmosperms, but by
other writers these have usually been described as ferns. To settle
such donbtful cases as these, Bornemann® undertock a minute
comparative examination of the epidermal cells of recent ferns
and cycads, and found what he considered fairly safe guides
in the rectangular or wavy outlines of the.epidermal cells of
the leaves of these two sets of plants, Schenk® has followed
Bornemann’s example in making use of this anatomieal character
in the case of carbonized epidermal tissues of doubtful fossil
leaves, but the fern-like wavy walls in the epidermal cells of
Stengerie leaves preclude any trustworthy reliance on such a
method of scparating ferns and cyeads.

U Hooker, Bot. Mag. PL 5121, vol. xv. [3] 1830. Reference given to
Kunze, ete.

* Smith, p. 88.

& Nathorst (1).

¢ Grand’ Eury (1), p. 801.

6 Bornemanmn.

& Schenk (A. 1), Flor, foss. Grenz. Keup. Lias.
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As a genera] rule, the fronds of recent cycads are simply
pinnate; but in the Australian genus Bawenin,! with its hipinnate
leaves, we have an exception fo this rule; and it is by no means
improbable that this character may have been shared by many
extinet genera, The late Dr. Stur, of Vienna, expressed his
belief that the well-known Coal-Measure fossils Newropteris and
Alethopteris should be included in the list of Palmozoic eycads,
and this opinion was partly founded on the resemblance of the
Carboniferous tronds to the branched leaf of Bowenie. The absence
of any clearly proved fructification in these so-called ferns has
been referred to by Stur and others in favour of a cycadean
relationship,  Kidston ® has reeently recorded the occmrvence of
a fertile Neuropteris frond, but the facts he publishes cannot he
regarded g finally settling the position of these genera. He
figures a termingl portion of a specimen ““ending in a number of
dichotomous branchlets, the ultimate divisions being about § mm.
long, anq bearing the fruit at their summits,” Unfortunately the
Ty small pinnules associated with this fragment do not furnish
all the evidence one could desire ns to the real nature of the
Specimens,

Another aberrant form of a recent frond is afforded by the
ustralian cycad Muerazamia heteromera, Moore,® in which the
Piln® are in some varicties of the species repeatedly forked,
reminding one to some extent of the Mosozoic species of Buierm,
Specimens of Macrozsamia heteromera, var. Narrabre, and var. glovea,
in the Royal Gardens, Kew, show very clearly this striling and
unusual character in cycadean fronds, (P1L XIIL. Fige 1 and 2.)

A further variation in the form of cycadean leaves is seen in
such species as Zumia Skinmeri, Warscew, Z. picta (=Z. muricata,
Willd.),* Z. Wallisiz, A, Gr., ete.: the pinnw of these forms reach
a0 unusually large size, and differ in shape from those of most
members of the family. A single pinna of Z. Waullisii in the Kew
Herbarium measures 37 X 13 em.; the lamina is traversed by
4 few prominent and forked veins, and exhibits another peculiarity
in the possession of a short petiole. If we have to rely on leaves

ve

4

! Hooker, Bot. Mag, Pl, 5398, vol. xis. [3] 1883.
# Kidston (1), p. 150, pl. viii. fig. 7.

¥ Moore, p. 122.

* De Candolle, p. 541.
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alone we must necessarily expect to fall into error, but it is
important not to bind ourselves too closely to the more common
forms of eycadean fronds in endesvouring to determine the leaves
of extinet species. Seeing that the existing genera of eycads are
dbvicusly but a few remnants of a once vigorous and numerous
family, we should not neglect the less known and more aberrant
forms of fronds in our comparisons of fossil and recent specimens.
We are accustomed to include in the Cyeadecee a large number
of Jurassic and Lower Crefaceous fronds which possess some more
or less close external resemblance to those of living species. That
such determinations are correct we have no ahsolute proof, but
can only trust to the distinetly eycadean form which the leaves
present. It is possible that among such Mesozoic genera there
are ineluded some which should rather ecome under the head of
Bennettitee, a group of plants nearly allied to the true cycads,
but which possess certain peculiavities of structure of sufficient
importance to exclude them from the Cyeadacea as at present
defined. Silicified stems from the Upper Jurassic and Lower
COretaceous rocks of BEngland, France, Italy, America, and other
places, agree in anatomical structure with the stems of recent
eycads, but in organic connection with some of these fossil forms
there has been found a special type of inflorescence, showing a more
highly organized and specialized structure than is afforded by the
flowers of existing Cyeadew or Zamiew. Our knowledge of the
vegetative and reproductive structurves of Bennelfiles is maiuly
due to the researches of Carruthers® Solms-Laubuch,®* and more
recently Lignier? The Bennettitew inflovescence presents eertain
points of contact with the Conifere, and the characters it possesses
in common with and distingt from those of cycadean flowers
sngzest that *“the Bennetfitee arc posterior to the Cyeadaces, at
least as regards the reproductive structures.”  As Lignier has said
in his vecent paper, we may perhaps regard the Bennetiitew as
a family which has been derived with the eycads from common
ancestors. We have still to learn what forms of frond were
possessed by these stems. Carruthers® speaks of a “remarkable

1 Carruthers (1).

2 Solms-Launbach (1 and 2).

¥ Lignior, (For abstract of this paper see Nature, October 18, 1894, p. 584.)
4 Log. oit. p. 697 (footnote).
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eyeadean leaf” from the Tower Greensand, which he suggests may
possibly represent & frond of Bennetiites; the specimen referred to
is not in organic connection, mor in any close assoeiation, with
a stem, and therefore no satisfactory conclusion ean be drawn as
to its real natuve. As yet we can only reply to the question as to
what was the precise form of Bemncttites leaves by mere guosses,
founded on no surer basis than a vague suspicion of probability.
The leatsears on the surface of the stems suggest a frond of
cycadean habit; and in all probability many of the Mesozoic leaves
which we are accustomed to eonnect with true cycadean stems
should be referred to Bennettites. To include all eycad-like fronds
in the Cyeadacen as defined for existing species, would almost
certainly result in assigning many fossil leaves to a wrong position.
Possibly the better plan would be to assign such fossil fronds as
4y Teasonably be referred to cycadean plants, to some more
comprehensive Natural Order than that of the Cyeadacee.

Thig brings us to the question of intermediate forms, and the
association of cyeadean structure with several of these synthetic
types lends an increased interest to the past history of cyecads, and
4t the same time enhances the difficulty of systematic treatment.
The Upper Carboniferous genus Myelowylon (Stenzelia, Goppert,
Myelopteris, Renault), found in England, France, and Germany,
has been assigned by several writers to the Filicine, and placed
in the Harattiocee or Ophioglossacee ; others prefer to include
it with the cycads. The structure of the vaseular bundles of
Myelowylon petioles? is in some respects typical of recent cycads;
the spiral protoxylem elements being on that side of the xylem
facing the phlem. The bundles are collateral in form, and often
accompanied by mechanieal or stercome elements. The fundamental
tissue contains numerous secretory canals, and in some cases strands
of stereome. One of the most readily recognized features is the
hypodermal tissue, made up of alternating bands of thick walled
fibres and thin parenchymatous ecells. Occasionally the petiolar
axis is found to bhe branched, and small Pecopteris-like pinnules
have heen observed attached to a slender Mypelozylon midrib, This
disc.orrery by Renault of pinnules in connection with Myeloxylon

! Beward (1.

References given to other papers; see also Zeiller (1), p. 290,
pl. xxvii, fig. 1.
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appears to be confirmed by some specimens in the Binney Collection !
of CUoal-Measure plants. In one instance this form of petiole has
been found inserted on a stem of Medullose Leuckarti, Gépp. and
Stenz., a plant with distinctly cycadean characteristics. Probably
we may regard Myelowylon as a synthetic or intermediate form
exhibiting eycadean and fern charaeters, but more nearly allied to
existing Cyeades than to the Filisine. In the Coal-Measure genus
Lyginodendron,® originally described in detail by Williamson in
1873, we have another important link in the chain of eycadean
phylogeny. A revision of the English specimens of this plant, and
an examination of fresh material by Willamson and Scott, has
brought into greater prominence the clearly defined eyeadean
features exhibited by the ZLyginsdendron stems. It has recently
been shown by these observers that Williamson’s genus Kalowylon
represents the root of Lyginodendron, and we have previously
learned that ZRaekiopteris aspere, Will., with its sphenopteroid
pinnules, is a branch of the same plant.? This is, again, an instance
of cycadean and pteridophytic characters combined in a synthetic
genus, The presence of seeondury vascular tissue in Lyginodendron
lends additional interest fo this instance of fern-cyead alliance.
In speaking of the ocemrrence of diploxyloid strueture in this
genus, Bertrand and Renaunlt* regard the existence of snch a type
of vascular bundle in the petioles of resent cyeads as a remmnant
of an ancestral structure.

The same diploxyloid arrangement oeenrs on an extended scale
in the Permo-Carboniferous genus Porozylon,® and must be looked
upon as an important aid in any attempt to trace the lines of
development of the Cycadecer. DBenault has founded the genus
Cyeadowylon® on o fragment of a silicified braneh from Autun,
in which the strocture of the wood and fundamental tissue bears
a distinet resemblance to a young eycadean stem. He suggests
that this type may find its true position between cycads and

L Now in the Woodwardian Museum, Cambridge.

? Willinmson (1, part iv.). The name was proposed by Gourlie in 1843.
(Williamson, p. 393.) See also Solms-Lanbach (A.), Fossil Botany, p. 338,

8 Williamson (1, pt. vi.), p. 684; also (1, pt. xiii.), p. 298.

A (1), p. 287.

& Bertrand and Benault (2).

& Renault (1), p. 283.
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Cordaites.  Unger's genus Cordmifes) with its large parallel
veined leaves and tall woody stem, affords another example of
the oconrrence of cycadean structures in association with
anatomical features suggestive of another set of plants; iu this
case it is with the Conifere that cyeadean characters appear to
be combined. In the Mesozoic floras we have Carruthers’ genus
Be:mettites, to which reference has already been made, with its
combination of cycadean and coniferous echaracters. Another
and less aceurately known plant, Williamsonia,® offers a difficult
Troblem to the palmobotanist; but here, again, we have probably
to deal with a synthetic type closely allied to Bennetéites.

Enough has been said to show the promising character of
the study of the geological history of cyeads, and we may not
u.m'uasunahly entertain the hope, that we are within a measurable
distance of deciphering some of the earlier chapters in the records
of eycadean development.

Before considering the questions of terminology and the details
of generic and specific determination of fossil eycadean fronds, we
may briefly pass in review the recorded facts as to the past history
of the Cyeadacee, and especially such as have reference to the
Tepresentatives of this order in Palmozoic times. In 1868
Carruthers® expressed the opinion that “mo satisfactory evidence
exists of the eeurrence of Cyeades in any Pulmozoic formation.”
It is true that the facts we at present possess do not allow us
to aftirm that the Palwozoic strata contain examples of plants
which exhibit typieal cyeadean structure, and of such a kind as
to warrant their inelusion in the Cyeadacee as at present defined.

It has already been shown that certain typical features of cycad
strneture are met with in various Permo-Carhoniferous genera,
but these are associated with other morphological characters
which are unknown among recent representatives of this class

of gymnosperms. Tt would, indeed, be a matter of surprise if

Wwe found in Palmozoic strata a perfectly typieal cycadean genus.
In the case of Jurassic P

lants we speak unhesitatingly of cycad
leaves, although we eannot as a rule support such assertions with
facts of anatomical details or floral structure  If external resem-

————

! Renault (1), p. 323.
2 Bee Bennettites.
3 (1), p. 676.
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blance of leat form is to be trusted at all, we must admit the
existence in Upper Palmozoic rocks of a few fossil fronds, which
have as much claim as those from Jurassic strata to be classed
among the Cyeadacse. In reviewing the evidence in favour of
Paleozoic cycads, we may for convenience sake consider Permian
and Carboniferous specimens together.

In 1848 Gutbier®' figured and described a Rothliegende plant
trom Rheinsdorf, near Zwickau, which he designated Pterophyllnmn
Cotteanum. The figure reminds one to some extent of Clends
Jaleate, L. and H., but the pinnm show no trace of any anasto-
mosing venation; the specimen cannot well be excluded from the
provisional cycadean genus Plarophyllum, Bichwald® has figured
a portion of a frend from the Carboniferous rocks of Konznetzk
in the Altai Hills, under the name of Plerophylium inflezum ; this
also seems to conform to the recognized chavucters of Pleraphyiium.
Carruthers ® has referred to some stems deseribed by Eichwald from
Russian Permisn rocks, but is of opinion that they cannot he
accepted as satisfactory examples of Palmozoic eycads; the same
guthor also calls attention to the specimens deseribed by Presl and
Guillard as cycadean stems, and shows that they have no claim to
be placed among fossil cycads. Schmalhausen * has more recently
figured a stem fragment from the Permian of Kargala in Orenburg,
which he refers to Schimper’s species Clathraria strigata, but
regards the specimen as a stem of Cordaites lancifoling, Schmalh.
In 1864 Sandberger® recorded a species of Pleraphylium, P.
blechniodes, from the Upper Coal-Measures of Holzplatze, near
Oppenan ; the specimen seems to have been reasonably placed
among cycadean fronds. Goppert,” in 1843, deseribed what he
considered to be the oldest known eycadean frond; this imperfect
fragment from Konigshiitte, in Silesia, he named Pterophylium
gonorrachis, Two other specimens were recorded by the same
author from Palsozoic strata as Cyeadites gyrosus and Cyeaditss
tacodinus ;" the former is a small and imperfect specimen which

! (A.) Verstein. Roth. Saclisen, p, 21, pl. viii. fig. 7.
2 Yol. i. p. 215, pl. xv. figs. 5, 6.

3 (1), p. 675.

4 (1), p. 87, pl. v. figs. 4 and 5.

5 (1), p. 34, pl. ii. figs, 1-4.

6 (1), p. 60, pl, i. fig. 6.

7 (2), p- 181, pl. ii. figs. 1-34,
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it is hardly possible fo definitely refer to either eycads or ferns;
the latter specimen, from the (ulm beds, is more distinet, but still
by no means g satisfuctory proof of the existence of a cycadean
species in the Cylm flora. Solms-Laubach? considers that Gappert
Was probably justified in referring the last-named species to the
Cyoadea. An examination of the ftype specimens in the Breslaun
Museum of these two species of Cyradites led me to regard
C. gyrosus as too imperfact for identification, and suggested the
Possibility that ¢ fawodinue might perhaps be regarded as a
fragment of o coniferous branch., If the evidence for Carboniferous
cycads rested simply on Goppert’s specimens it would be of little
value; but theps have heen many more perfect examples recorded
from this formation. From the Permo-Carboniferous rocks of
France we have several records of cycadean fronds, 'he genus
Pteroyhylhcm has been discovered in the Upper Carboniferous beds

of Montehaniy (S&Gne-et-Leire), and. the fragment is figured by

Baporta ang Marion as Lerophyllum Grand " Buryanum, Sap, et
Mar2; the form of the pinne a

nd their manner of attachment to the
rachis support this determination. Amnother species is recorded by
Renault, under the name of Sphenozamites Looked,® from the Permian
of Autun; the figure of this plant, given by Saporta and Marion,*
suggests a strong likeness to Noeggerathia, and it may be that if,
as some believe, the latter genus must be assigned to the Filicine,
the same position should be given to Renanlt’s species,  Noeggera-
thia may be left for the present as one of those doubtful forms
Which cannot be definitely assigned to any clearly defined position.
From the Commentry coul-ficld, from which so many interesting
additions have been made by Renault and Zeiller to the Coal-
Measures flora, we have several new species of eyeadean leaves,
Zamites carbonarius, Ren. and Zeill,,® is the name given to the
largost of a set of frond fragments from a particular locality in
this coal-field ; the type specimen consists of a portion of a stiff
Tachis bearing a few alternately placed oval pinns, and the form
of the segments is not unlike that of Noeggerathia. In addition to
e

! Fogsil Botany, 1. 86.

* Saporta ang Marion, vol. i, p. 109,
3 Renault, (2).
4 Loc. eit, p- 109,

& Flor. Commentry, p, 614, pl Is¥ii. fig. 7. Sce also Renault and Zeiller (1).
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this specios, the same authors institute five other specific names®
for isolated pinng which do not appear to afford any distinct
indication of specific difference. Potonig,* in his recent work on
the Permian flora of Thiiringen, inecludes all these five speeies
under Zamites carbonarius, and an examination of the figured
pinnwe eertainly lends support fo this view. Zeiller® has defended
Renault’s determination, on the ground that there arve certain
differences in the venation and form of the pinne which are
hardly comsistent with the suggested inclusion under a single
species; he is, however, willing to admit that possibly Zmmites
vegularis may be identical with Z. Planchardi. Whatever may be
the specific value of these Commentry specimens, Zeiller regards
them as undoubtedly fragments of the same gencrie form, and the
discovery of more perfect specimens leads him to found a new
genus, Plogiozamites, as more suitable for their reception than
Zamites. In speaking of the resemblance between Plagiozamiles
anidl Neeggerathia, Zeiller cxpresses an opinion in favour of
including the latter genus among cycads, using the term cyeads*
in a wide sense. This opinion is partly based on the close
similarity between Nogggoralhia snd Plagiezamites on the one
hand, and on the marked resemblance between the latter genus
and Zamites on the other. The form of the fronds certainly
favours this view, but such reasoning from external resemblance
cannot be accepted as conclusive when we are dealing with eycads
and ferns. In all these cases we must be prepared to find a
combination of pteridophytic and eycadean characters, and if we
were in possession of the facts of anatomieal structure, we should
possibly be quite unable to decide definitely for one or other of
these two groups of plants.

The Commentry flora has furnished an exceedingly fine specimen
of the genus Plerophyllum®—P. Fayoli, Ren. and Zeill. This
example is unusually large and well preserved, and there can be
little or no hesitation in accepting it as a Palmozeic cycadean
frond, having an equally strong elaim to be described as such as

1 Flor. Commentry, pp. 615-617, pl. lavil. figs. §-19.
AN p. 210,

3 (2), p. 177.

4 Ibid, p. 179.

5 Renault and Zeiller (2), p. 619, pl. lxviii. fig. 1.



CYCADACERE, 13

the Mesozoic representatives of the same genus. The genus itself
is merely a provisional one, and rests on external characters of
vegetative structures, but the eycadean habit is sufficiently obvious
to lend confidence to the generally accepted botanieal position
assigned to this and other eycad-like leaves, Portions of gigantic
leaves are figured by Renault and Zeiller from the Commentry
coal-field under the generie name DWfanophyllum,! and it is
suggested that possibly these may belong to Calpozylon stems,
which have been referved on anatomical grounds to the Cyeadaces,
but these and many other Teaf forms must remain in the list of
plante inerle sedis until addifional facts are available. Renault
has recently described another species of Permian cycad, Pleio-
Phyllum Combrayi? which shows a fairly close resemblance to
L. Jasgeri, Brong. BEnough has been said to show that in Permo-
Carboniferoug times there existed certain forms of leaf structures,
which must e assigmed with the numerous Mesozoic fronds to the
Provisionnl genera of extinet cycads. The large number of seeds
irom this geological horizon, with their well-preserved structure
and variety of external form, are naturally a source of difficulty
45 Tegards systematic positior. There are distinet indications of
eyeadean affinity in many of the silicified gymnospermous seeds ;
some helong, no doubt, to Corduites, whilst others may be more
correctly placed in the Condfere. The sceds of the recent genus
Ginkgo show some points of contact with those of cyeads, and
among the seeds of Pulmozoic plants it wonld not surprise us
to find cycadosn and coniferons characteristies represeited in the
same species. Wea ennnot well do more than speak of these doubtful
fossils as examples of Palwozoic gymnospermous seeds, many of
which distinctly resemble the seeds of recent eycads.. Grand’Eury?
ineludes many such fossils in the family Noeggerattiacee, o sub-
section of gymnosperms ; the choiee of this name is not a very
happy one, seeing that we know so little us to the actual position
of Sternberg’s genns Noeggerathia.

Ascending the geologic series from the Permian to the Upper
Jurassic strata, we find a gradual increase in the number and
variety of cycadean fronds, and in the Waealden vegetation the

——— . - .

! Renault and Zeiller, p. 622, pl. Ixix.
2 (8), p. 672,
* (1), p. 301,
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Cyeadacee were represented by many large and striking species.
Further reference will be made to the Lower Cretaceous eycads in
the general review of the Wealden flora at the end of this volume.
Throughout the Cretaceous and Tertiary series we have evidence
of a decline in the relative importance and numerical proportion
of the Cyeadase. It has been suggested that possibly the paucity
of species may in some measure be explained by our very imperfect
acquaintance with tropieal and subtropical Cretaceous and Tertiary
plant-hearing strata;* it may be that the rocks of these eras were
deposited under climatal conditions which were not favourable to
a rvich development of cycads. Heer?® hag described various frond
fragments from Tertiary beds which are not partieularly satis-
factory as records of cycadean species. The two species Nilssonia
Seroting, Heer, and N. pygmes, Heer, from the Miocene flora of
Sachalin Island, are both founded on fragments which may possibly
belong to that doubtful genus in which they have been placed.
From the Upper Fresh-water Molasse of Schafthausen, the same
anthor describes a struetureless stem as Cyeadites Lschery, Heer;®
the appearance of the scale-covered surface lends some support to
this determination, but the specimen is too imperfeet to be of any
particular importance. Heer figures a fragment of a frond from
Lausanne under the name Zwmites (Dioon?) ferfigrius,® founded
on a poor and fragmentary specimen. Three species of Tertiary
eyeads are figured by Saporta and Marion in their P Evolution
du regne végélel:* one of these is assigned to Zamiostrobus—Z.
Saportanus, Schimp., and may possibly be rightly described as
a cycadean cone, but its precise nature cannot be definitely
ascertained. The other two species, Zamites epibius, Sap., and
Encephalartos Goreeizianus, Sap., are most probably true cycads.
Ettingshausen’s New Zealand specimen, described as Zamifes sp. ?
canmot, be accepted as trustworthy evidence of a Tertiary cyead.®
From Australia the same author records dnomozamites Muellers,®
Titt., a species hased on small fragments of what may be a

1 8plms-Laubach, p. 83.

2 Flor. foss. Aret. vol. v. (Flor. Sachalin}, pp. 19 and 21, pl, 1i, flgs. 1-6.
3 (A)) KL Tert. Helvet. p. 46, pl. xv. and pl. xvi. fig. 1.

4 Tes Phanérogames, vol. i. p. 116.

5 Wttingshansen (1), p. 13, pl. i. fig. 10

& (2), p. 9, pl. viii. figs. 19-22.
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cycadean leaf. Another possible Tertiary cyead is described by
Ettingshausen from the Miocene beds of Teoben; to this the
name Ceratozamia Hoffinanni, Bit., has been assigned.’ The single
imperfect pinna which is figured by the author of the species,
does not afford sufficient evidence that it belongs to this particular
recent genus, Granting its cycadean ngture, and even this entails
a considerabla amount of faith, there is surely no reason why the
fragment shoulg not be referred to some other genus than the one
chosen ; one might suggest; ¢ cyeadean pinna?” as a more fitting
term  than ¢, Hoffmanni. Gippert's Tertiary species of a
Greenland eyead, Zamites arcticus.® 18 founded on a fairly good
specimen, and certainly appears to be correctly ineluded among
the Cysadacse, These fow examples of fragments described by
various writers s cycadean fronds, sufficiently demonstrate the
maeagre relics of this order of gymnosperms in Tertiary rocks,

In hig Monograph on the J urassic cycads, Saporta® has given
8 useful and ecritigal summary of the history of the literature on
fossil Cyeadavse, to which is added a series of definitions of the
chief characters by which the several genera of fronds may be
Tecogmzed,  Certain suggested emendations of some of these
diagnoses will be found wnder the head of the respective genera
in the descriptive part of this Catalogue.

Without, following the gradual additions to our knowledge of
fossil eycadean frongs during the last sixty or seventy years,
or attempting to discuss the numerous classifications proposed by
various writers, it may serve a useful purpose to draw attention
to some of the Aiffioulties and possible sources of error associated
with the investigation of the pust history of eyeads.

The characters generally made use of in the separation of
distinet genera of fossil eycadean leaves may be enumerated as
follows » (i) The method of attachment of the pinnz to the
Tachis, and whether persistent or deciduous. (if.) The nature of
the base of the pinne, aurienlate or gradually tapered, ete., the
Presence or absence of o distinet basal callosity, (ifi.) The pinng
apex, whether truncate, acuminate, ete. (iv.) Venation. (v.) The
angle of insertion of the pinne on the rachis; the alternate

—

1 (3), p. 272, pl. i, fig. 10.
* Gippert (2, p. 134, pl. ii. firs. 9 and 10.
* (AL 2), Pal, Frang. [2] vol. ii. 1875, Pp- 26-43.
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or opposite arrangement of the pinne. (vi.) The form of the
epidermal cell-walls. (vii.) Presence of spines on the segment
margin. In addition to these more detailed characters, the form
of the frond as a whole, whether simple, pinnate, or bipinnate,
and the shape of the individual pinne, long, mnarrow, hroadly
oval, ete., are important characters to be kept in view.

In Gippert’s valuable paper on fossil eycads,’ the wholesome
warning is given that to define generie characters within such
narrow limits as are often adopted, results in an unnecessary
multiplication of gemera, and tends to confusion and to increase
the difficulties of determination. Allusion has already been made
to the numerous leaves, the affinities of which cannot be definitely
settled until further data are fortheoming. As regards the genus
Nilssonda, some writers have argued for its inclusion among ferns,
but others prefer to consider it an unusual form of cyeadean
frond. Twniopteris, Neuropteris, Nosggerathia, and a host of other
leaves must for the present be left in a somewhat doubtful
position. The genus Stangerites, instituted by Bornemann,® las
been used by a few authors as a convenient term for certain
Teeniopteris-like leaves, but the name seems unnecessary, and
may be ranked among those misleading titles which suggest a
relationship to a living genus which is not supported by facts
of any taxonomic value. Baporta, in speaking of this genus,
remarks that the author of the term Stungerites *a ajouté & ce
qui &était fait avant Ini mme confusion réellement inextricable et
périssé de difficultés la synonymie des principales espéces, decrites
@aprés leurs fouilles seulement.” ®

In the recent species Stangeria paradore (Moore), it is worthy
of note that we have pinnse with cntire margins, and others with
deeply cut lobes extending to the midrib; some of the deeply
divided laminge suggest in a slight measure a Nilssonia form of
leaf. In a small plant of Cycas eircinalis, L., in the Royal
Gtardens, Kew, I noticed an almormal form of leaf structure at
the base of a young frond, suggesting another example of an
approach to the Nilssonia type of leaf. Instead of the ordinary
uninerved and separate pinnme characteristic of Cyeas, this

(1), p. 116.
2 p. 8, misspelt ¢* Serangerites, noy. gen.”
3 TLoe. oit. p. 39



CYCADACER, lirg

partienlar specimen showed a lamina on either side of the basal
part of the raghis, having the appearance of several pinng fused
bogether laterally, the Dosition of each segmient being indicated
by a strong vein,

In every classification which is based on artificial characters,
and whigh gives us provisional genera, there must necessarily
be incousis‘nenuics, and in all probability plants possessing no close
Telationship il often be included in the same genus. Among
fossil ferns thig i especially the case; as regards cyeads, although
ot perhaps to an equal extent, there are the same diffeulties
ta be encountereq owing to the isolated and fragmentary nature
of the specimens op which determinations are hased. Tt may,
perhaps, be possible to add to the convenience of classification,
Or 10 minimise the danger of conveying wrong impressions by
ill-chosen names, by adopting some more admittedly provisional
elassification than is at present employed. -An attempt {o modify
our present system, which is too often inadequate and unsatis-
factory, will pe more appropriately undertaken after the Wealden
and Jurassie genera have heen subjected to a detailod treatment,
For the Present, attenfion may be drawn to some of the obstaclea
in the Way of aceurate determination of fossil fronds.

As regards the manner of attachment of pinne to the rachis :
among recent, genera there are some in which the pinne are
readily detached from the rachis by a well-marked line of articn-
Intion ; . in such forms a8 Zumin furfuracea, Ait., with broad
oval pinnm, and othep species of the same genus. In species of
Lincephalartos, Ceratosamia, Dioon, etc., there are distinet and
sharply defined sears left on the axis of the frond on the fall
of the pinnm; in others, agnin, the pinnge are persistent. Among
fossil forms, the rachis sears and detached pinna with clearly cut
bases eTidontIy point to a deciduons habit ; but it is often g matter
of great difficulty to decide definitely as to the existence of such
8 character, and it i quite unsafe to trust to a feature of this
kind as gy essential character in generic classification. 1t is by
10 meang €asy in some cases to distinguish the true auriculate
base of 4 pinna, from a cordate form produced by the crushing
and ﬂﬂttuning of a thick and leathery segment, Bornemann has
called attention to this possible source of error, and points o
the absence of any frue auriculate base in the pinne of recent
fronds. 1y CxXamining herbaria specimens of some Lneephalarios

4}
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fronds, such as E. Caffer, Miq., and other speeies with broad
stout pinnw, one frequently notices that the basal portions of
the segments have been depressed in such a way as to present
in surface view the appearance of a distinet auriculate base.
In some of the examples of Ofvsamites Klipsteindd (Dunk.)
var. superba, deseribed in the present volume, this has probably
been the case; but, thanks to the large number of excellent
specimens in the Rufford Collection, it is perfectly clear that
the pinne of this striking plant possessed auriculate bases.
The absence or presence of a callosity is often a question of
considerable uncertainty among fossil leaves, and the existence
of a basal thickening, often none too distinct in the segments of
recent species, can only be satisfactorily made oub in exceedingly
well-preserved specimens. In some cases there is a distinet
wrinkling of the coaly surface layer in the position where a
callosity would naturally oceur, and this may no doubt have
sometimes resulted from a callosity in the living pinna, but in
others the same appearance may be due to mere bending of the
frond segments in the process of fossilization.

It has been shown by more than one writer how easily the
manner of attachment of the pinnw to the rachis may be obseured
by the frond being seen from its under side. In the case of Dioon
a view of the upper face of the leat would lead one to refer it
to such a genus as Disoniles; but if the lower surface were
exposed to view Plerophyllum would be the most appropriate
genus. In a species like Macrozamin Denisond, Moor and Meull.,
in which the pinnge are attached along a median line on the
upper face of the rachis, the same pinng seen from helow are
apparently inserted laterally on the axis, and show no signs of
deeurrent bases. Braun’s figures of Zumites (= Ofozamites) brevi-
folius, Braun,' as seen from above and below, bring out very
clearly the striking contrast between the two views; the same
kind of difference is well shown in Feistmantel's figures of
Plilophyllum avutifolium var. mazimum, from the Rajmahal Hills
of India.®

The comparative breadth of the pinna base is a character which
varies considerably according to the position of the segment on

1 Pl xiii. figs. 15-15.
2 Feistmantel, Pal. Ind, pt. ii. pl. =l
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the rachis, whether towards the tip or the lower part of the leaf,
or according to the age of the frond. The terminal pinnse are
often strongly decurrent at the base, whilst the lower seoments
'4Ve a uniform width; a young frond of Cyeas media, Br.,
shows pinng with no indication of tapering towards the rachis,
but the older and broader segments are distinetly narrowed.

Stress is often laid on the form of the pinna apex, whether
truncate, acute, ete. In the typieal form of Plerophyllum the
Pine have truncated apices, but specimens are oceasionally
Teferred to this common provisional genus in which the apices of
the segments qre clearly not truncate. Bornemann defines the
BENUS a5 possessing pinne which may be either straight at the tip
or obliquely truncate, and this wider definition is probably the
most, satisfactory. In such a specimen as that of Ofozamiles
Cippertianus (Dunk.), figured in Pl. T. Fig. 2, some of the
Dinnz are mope or less truncate at the tip, and others regularly
Acuminate. Tn the oxamples of Zamites Buokionus (Ett.) in the
Britisy Musenm Collection, the variation in the apical terminations
of the pimnm has proved a diffienlty, some speeimens having
gradually tapering segments, and others showing obtusely ter-
munated apices, bub tho ocourience of some infermediste forms
throws doubt on the value of such & feature as a leading specifie
characteristi 1 Tu dried fronds of Cyeus revoluta, Thunb., it is not
uncommonly found that in many of the pinn® the pointed spiny
apex has heey replaced by a rounded terminafion, with a slight
median depression at the end of the gingle vein. As a rule,

OWever, the pinnm of recent fronds maintain a fairly uniform
mode of termination in the same species. The venation is not
always readily made out even in fairly good specimens; the thick
E0Tificcons pinng of some recont species, with their indistinet veius,
Prepare us for g similar diffienlty in dealing with fossil leaves.
Tt is wen known that the lower surface of & pinna often shows
Yery distinet venation, while the veins on the upper surface are
duite obseure, In Cyeas we have a convenient venation character,
Which is taken ps the essential feature of the fossil genus Cyendifos;
but in this case, as we shall see later in deseribing the genus,
frequent Wistakes have heen made in the determination of speci-
1Rens, which apparently rest on such a readily recognized eharacter

4Pl T,
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as the presence or absence of a midrib. Schenk has pointed out
Dunker’s error with regard to the supposed Wealden species of
Cycadites, C. Morrisianus, Dunk., and a careful examination of the
English material confirms Schenk’s correction. In some recent
species of Clyeas the midrib is by no means obvious on the upper
surface of the pinnte; eg. in a dried speeimen of Cyeas Cuirnsiana
(Muell.), the upper convex surface of a pinna presents an appear-
ance suggestive of a few parallel veins, no donbt due to wrinkling,
rather than of a single midrib. In € Beddomei, Dyer,' the
margins of the pinnm are strongly revolute, and a cast of the
lower surfase of o pinna would show too longitudinal ridges
separated by a distinet groove, the latter being formed by the
projecting central vein. On the other hand, the tendency to
a revelute margin in the long, narrow, linear pinnm of other
genera than Clyess, often leads fo an appearance which might
casily be mistaken for a stont mideib in fossil specimens of such
a leaf. The under surface of the pinum of Eacephalartos
Ghellineldi, Tem. (Pl. XTLL, Fig, 8), Zamia angustifolia, Jacq., ete.,
shows a narrow median groove separating the revolute edges of the
narrow segments, and this same folding might readily give rise to
a midrib-like character in the segments of fossil fronds. In a few
exceptional cases there is an anastomosis of the veins in cycadean
leaves; among fossil fronds Lindley and Hutton established the
genus Ctends, for “all leaves having the general character of
Cyeaden, but with veins connected by forks or transverse bars.’?
As regards living genera, some authors refer to Buwense and
Stangerin as having anastomosing veins, but the oceurrenee of
anastomosis in the segments of the former genus is demied by
Engler® and others. The proximity and number of the veins in
a pinna are characters of no little value in the separation of specific
forms, but the difficulty of eliminating the effects of fossilization
and the different appearances presented by the upper and lower
faces, render it difficult to arrive at any very trustworthy con-
clusion &s to venation characters. In speaking of eyeadean venation,
Bornemann * suggests that the characteristic veins of Zumie have

1 Dyer (1).

# (M) Fosa. Flor. vol. ii. p. 103,
3 Engler and Prantl, p. 9.

4 Log. eit. p. 89.
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115_11&]15- been overlooked as a means of identification. The in-
Clllnal.ion of pinnwe to the rachis, and their alternate or opposite
dlsp?sitioﬂ are characters which have been used as the basis of
sp.ec.xﬁc determiuation, but such features as these are likely to prove
Misleading unlegs used with great caution, Tn one part of a frond
the pinng may be distinetly opposite, and in another alternate.
The same kind of variation in the angle of insertion of a segment
to the rachis, is readily seen in the large fronds of such recent
BPecies as Ceralozamiy mexicana, Brong., Maerozamia Macleayi, Miq.,
nd many others; also among fossils in the larger specimens of
Zumites Buchianus (Ett.), ete. A comparison of the young and
old fronds of many eycads reveals the same striking difference as
Tegards the inclination of the pinng. The open or closely sot
arrangement, of pinngm is another misleading character; e.g. in an
old frong of Lnesphalartos longifolins, Tehm., the pinnm ave for
€ most part in contact with one another, hut the young frond
Presents g distinetly open habit, with the pinne much more
Openly arranged. In Olozamites Goppertinnus (Dunk.) there is
the same difference in this respect between the upper and lower
bortions of the same specimen, e.g. PL 1. Figs, 1 and 2.

The form of the epidermal cells is a character of doubtful
value, and at the same time one which can only be made use of
under favauralhle conditions of fossilization. The custom of asso-
ciating spiny marging with the pinne of Eneephalurtos has led an
American writer to adopt this feature as the leading characteristic
of his gonus Enoephalartopsis.! Fontaine has founded this new
BENUS on some very fragmentary and imperfect pinnz with spinous
Warging and anastomosing veins. Nome of the figured fragments
afford amy clue as to the mature of the pinna base, or as to the
anner of insertion on the rachis. The material is hopelessly
inade‘l‘-‘l'lte for the institution of a mew genus. The fact of the
frﬂgments possessing anastomosing veins deters Fontaine from
ineluding them in the recent genus Encephalartos; as it is, he
Prefers to ingtitute a new term, and to consider the species as
Probably o “prototype” of the recent genus. It is true one is
feeustomed to associate spiny pinng: with species of Ehuoephalarios,
but there gye several forms of that genus in which no indication
of such g character is found ; and on the other hand, spiny pinns

! Fonfaine (A. 2), Potomae Flora, p. 174,



kS
3]

CYCADACE®R,

are niet with in Dieon edule, Lind., and to a certain extent in
Zamaw Lindent, ete. Newberry* has doubtfully referred a small
portion of a frond from the Rhatic beds of Honduras to the genus
Einceplalartos, but expresses his hesitation as o the true position
of the specimen by adding a query to the generic name. It is
suggested by Newberry that the Miocene cyead named by Saporta
Euneeplialartos Goreetsianus, does not correspond so closely with any
living member of the genus as does the Honduras specimen; he
adds: “This correspondence in the form of the pinnules is so
close that I felt warranted in plaeing our fossil provisionally in the
genus Encephalartos. The fructifieation will of course be necessary
for a demonstration of generie identity, and hus not yet been
obtained.” TIn Tesquereux’ posthumous monograph on the Dakota
flora, there is a fragment fisured and deseribed as a new species,
under the name Eneephalartos eretuceus, Lesq.*; butb this is another
example of what we may regard as the utterly unwarrantable use
of a recent generic name, and the institution of a new species on
absolutely insufficient data. It does not seem to have been generally
recognized that the living species of Eneephalorfos present a great
variety of leaf form, from the long and narrow pinnmz of such
species as B, Ghellineldi, Lem. (Pl. XIII. Fig. 8), and Z.
eycadifolius, Lehm, (Pl. XIII. Fig. 6), through E. Zehmame,
Lehm., ete., to E. Caffer, Miq., and E. horridus, Lehm. There
is o very striking difference between the young and old frends
of E. eyeadifolivs: 1n the former the pinng are much more oblique
to the rachis, and have not assumed the stiff and straight character
which is so proncunced in the latter. Many of the Mesozoie
eycadean fronds present a striking similavity to Hacephalartos
leaves, but it would be exceodingly rash to apply the name of
the recent genus to even the best of these fronds, and still more
unwise to make use of it for the merest fragments of isolated
pinn.

It will be most convenient to consider the Wealden specimens
referred to the Cyeaducse under the headings Frondes and Zrunel ;
and also to deseribe such seeds and reproductive structures as may
possibly he included among eycadean fossils, Unfortunately the
isolated mode of occurrence of leaves, stems, and seeds does not

1 (1), p. 348, fig. 5.
* Lesquerenx (A. 3), p. 29, pl. L. fig. 12,
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allow, in the great majority of eases, of any eertain eonclusions
25 to the relation of the detached members one to another.

FRONDES.

Cyeadites Rimeri, Schenk.

Cycadites Saporie, 8p. nov.

Divonites Dunkevianus (GSpp.).

Digonites Brongniarti (Mant.).

Nilssonin Schawnburgensis (Dunk.).

Otozamites K lipsteiwis (Dunk.),

Otozamites Khipsteinii (Dunk.), var, superbe mihi.
Otozamites X lipsteingd (Dunk.), var. longifolie mihi.
Otozamites sp., of. 0. Klipsteindi (Dunk.).
Otozamites 8p., of. 0. Reibeiroanys, Heer.
Otozamites Gappertianus (Duuk.).

Zaviites Buchianvs (BEt.).

Aumites Carruthérsi, sp. nov.

Specimens of doubtful position.

Anomazamites Lyellianies (Dunk.),

Genus CYCADITES, BSternberg.
[Flor. Vorwelt, iv. p. xxxii. 1825.]

Sternberg proposed this mame in 1825 for three fossil plants
Hom the Lower Cretaceous of Hor in Scania, and one from Radnitz
m Bohemin. He defined the genus as follows: ¢ Folia pinnati-
fida gepn pinnata, nervis validis simplicibus e rhachi horizontaliter
eXeuntibug,”

Sl‘rernherg’s speeies Oyrcadites Nilssoni had been previously
ﬂg_’“md by Nilsson in 1820,' but he left the plant unnamed;
this species is now included in the genus Nilssonéa. Another
of Sternberg’s species, C. limearis, is no doubt, as Presl first
Suggested,® a fragment of some fossil stem.  Cyeadites palmatus,
St;emb., from Radnitz, is probably a fragment of Cordastes, and
C. zamigfolius suggests a coniferous twig. In 1824 Nilsson®
figured o portion of a leaf from the Quadersandstein of Hor, with

! Nilsson (1), pl. iv. fig. 3.
* Biermberg (A.), Flor. Vorwelt, fase. vii. p. 194.
9 (2), p. 148, pl. i, is. figs. 4 and 6.
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uninerved and apparently palmately-arranged segments; this he
described as probably a Filicite, Brongniart' afterwards referred
Nilsson’s plant to Cyeadifes, on account of the resemblance of
the leaf segments to the pinnge of the recent genus Cyeas. As
Bchenk ? has pointed out, Nilsson’s fgure in all probability
represents an diafie leaf, and the fossil is certainly not a species
of Cyeadites. In Brongniart's Prodrome® we have the following
definition of the genus Cyeadifes :—

« Penilles pinnées, & pinnules lindaires, entidres adhérentes
par toute leur base, traversées par une seule nervure moyenne,
épaisse ; point de nervares secondaives.”

He regards the single-veined linear pinnse as the important
feature, and in spite of the fact that the first specimen to be
ineluded under this generic name was incorrectly determined,
this definition of Cyeadites has been generally adhered fo.

Schimper, Saporta, and other authors have, in the main,
adopted Brongniart's diagnosis. ‘We may perhaps most con-
veniently define Cyoadites as follows:—

Frond pinnate, pinnw alternate or opposite, linear, lanceolate,
entire, with a single median vein; attuched to the rachis by
the entire base, the lower margin of which may hbe slightly
decurrent on the frond axis, or slightly narrowed towards the
point of attachment. '

Tt is better to confine our definition to the frond characters,
and thus frame it in sueh a manner that it practically includes
those fossil fronds which have a eycadean habit, and resemble
the recent Cyeas in ‘the possession of uninerved sepments. In
several cases Clycadifes fronds have been found in close associa-
tion with characteristic Cyeas-like carpellary leaves; but in the
majority- of specimens we have only sterile fronds, and it is
better, therefore, to have some definition which enables us to
give such leaves a place in a convenient genns, which does not
depend upon speeial characters of fertile leaves.

The genus Cyeadites, as defined by most writers since the
days of Brongniart, possesses easily recognized characters, and
ought mot to present any very serious difficulty in the way of

1 (A. 2), p. 93.
? (A. 1), FL foss. Grenz. Keuap. p. 158.
3'p. g8,
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goneric dotermination. When we come to examine the various
plant fragmenty which have heen figured as representatives of
the genus g4 different geological horizons, it becomes apparent
that the mene acceptance of a list of Cyeadites species as an index
of the pust history of the genus would undoubtedly lead us into
€rror.  In any case it would be rash to meintain that a record
of even the most perfectly preserved specimens of the Clyeadites
*type of trond, affords an epitome of the geological history of the
g0nus Cyeas. The ocourrence of fossil carpellary leaves very
similar to, op practically identical with, those of Cyeas, lends
confirmation to the position assigned to many of the Cyeadites
fronds; hut as regards other species we can only express the
?pinirm that they are parts of a plant which closely resembles
i habit, and probably in structurve, the living genus, It has
already been pointed out that the pianm of Cyeas eircinalis, L.,
may oceasionally be united laterally and assume a form suggestive,
I some degree, of Nilssonia or Pterophyllum. No great weight
an be attached to this single instance of such lateral fusion, but
it is worth noting as having a possible connection with some
of the fossil leaf forms which present little resemblance to
recent fronds, Saporta has called attenfion fo the similarity
between some Chyeadiies species and Nilssonde, and one of Heer's
Species, O. Dicksoni® from the Cretaceous of Greenland, seems
to possess pinne which are either in contact with one another,
OF agtually united by the murgins.

Berger figured a fragmeunt as Cyeadites alafus, Berg,® and
Compared it wwith Nifssania brevis, Brong., the saume plant being
afterwards renamed by Gippert Nilssonie Bergeri® As regards
the first record of Cyeadites in Palmozoie rocks, it eannot be said
that there is any very decided evidence of the occurrence of this
genus, but Goppert’s €. fagodinus is by no means such a doubtful
Iepresentative of the genus as several of the species described
from newer beds, Goppert's C. gyrosus may perhaps be a portion
of & young frond with its pinne cireinately rolled, but it is not
ehough to establish the existence of Cyeadifes in Carboniferous
times,  Sterzel has recently figured an imperfectly preserved

! Heer (A. 32), ¥, foss, Avet. vol. iii. pt. ii. p. 99, pls. xxvii. and xxviii.
* Berger, p. 22, pl. iii. figs. 5 and 6.
51, p. 141.
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impression from the Middle Rothliegende of Possendorf, Saxony,'
which he speaks of as ¢ Cyeadites 2 or Walchia sp.,” but does
not eonsider it sufficiently distinet to allow of accurate identi-
fiecation. The figure entirely justifies Sterzel’s doubtful attitude.
In the Mesozoic beds Cyeadifes fronds become more abundant;
a list of most of the species has been given by Solms-Laubach.?

A few of the so-called Cyeadites species eall for special mention.
The Jurassic specimens described by Leckenby, from Cloughton,
as  Cyeadiles zwmioldes® arve probably, as Nathorst suggests,
fragments of a conifer. The type specimen of Leckenby's
speeies in the Woodwardian Museum, Cambridge, bears a label
on which Nathorst has written, “ A conifer of the genus
Palissya’ ; and Richards,® who examined the specimens a few
years ago, adopts this view. In the case of some small indistinet
impressions, it is often very difficult to decide between a twig of
a conifer with its spirally arranged leaves extended in one
plane, and a small cycadean frond with its uninerved pinnee
inserted on the two sides of a rachis. A branch of Caphalotazus
TFortunei, Hook, might very casily be mistaken for Cyecadites if
found in a fossil state with the details of strueture imperfectly
preserved. Heer has described several species of Cyeadiles from
Arctie localities, but the figures do mnot inspire confidence in his
determinations. Cyeadites Dickson® may very probably be a frue
Cycadites; C. sibirieus, Heer," and C. graminews, Heer,” from
the Jurassic rocks of Siberia, are both founded on the merest
fragments of single pinne, and cannot be taken as trustworthy
rocords. The institution of species on suech minute fragments
as the figures represent, is to be greatly deplored; the resulf
can only be either to mislead those who are willing to accepf
all fossil species deseribed by well-known authors, or to defer
the more sceptical from attaching any importance to fossil plant

1 Sterzel, p. 140, pl. xii. fig. 12,

2 (A.), Fossil Botany, p. 86.

8 Leckenby (A.), Quart. Journ, Geol. Soc. vol. xx. 1864, p. 77, pl. viii. fig. 1.

4 (1), 7. B.

& Heer, Fl. foss. Arct. vol. iil. pt. ii. p. 97, pls. xxvil. and xxviii.; and
vol. vi, pl. xiv. fig. 10.

8 Ihid. vol. v. pt. ii. p. 16, pl. iv. fig. L.

T Ihid, fig. 2, ete.
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determinations which do not rest on other characters than those
of external form. Another species from the same beds, C.2
Planicosts, Heer,* is founded on imperfect pinnw, hut in this
case Ieer definitely admits the doubtful value of the name.
The specimen described by the same authority from the Tertiary
beds of Schaffhausen as Cycadites Escheri* is very likely a
Cyeadean stem, but the genus Cyeadifes has been restricted to
tossil fronds, and Heer's stem fragment should be referred to
fome other genus, in order to avoid the confusion likely to arise
from using the name in a more comprehensive sense. Dawson
has described some fronds from the Middle Cretaceous of the
Rocky Mountains, which he names Cyeadites Unjuga,® and
Compares with Heer's Cyeadites Dicksoni. The two figures of
the Canadian specimens do not appear to agree as regards the
Cyeadites form of pinna: in Fig. 2 each pinna appears to have
Several parallel veins, and the general habit seems different
from that in Fig. 24; if Fig. 2 be an accurate representation
of the specimen, and the vein-ike lines are not the droughts-
man’s shading, it could hardly be accepted as a true Cyeadites.
Feistmantel figures a fragment under the name of Cycadifes
constricius, Feist.,* and speaks of a midrib in the basally con-
stricted pinnw ; the figure does not show any distinet miduib,

and leaves one in doubt as to the wisdom of choosing the genus
Cycadites,

1.—Cycadites Romeri, Sclenk.
[Fig. 1.]

1871, Oyeadites Rimeri, Schenk, Palmontographiea, vol. xix, p. 229, pl. xxxii.
ligs. 1, la.
1874, Cyeadiies Limerd, Schimper, Trail, pal. vég. vol. iii. p. 552,

Zype. Portion of a frand. Berlin Museum.
The following definition is given by Schenk for this species :— °

! Hecr, Fl. foss. Aret. vol. iv. pt. ii. pl. iv. fig. 16,

* Teer (A. 1), FL Tert. Helvet. p. 48, pl. xv.

¥ Dawson (1), p. 20, pl. i. fig. 2.

* Peistmantel, Gond. Flov. vol. i. pt. iv. p. 25, pl. vii. fig. 10.
® Schenk (A. 2), Palwontographica, vol. xix. p. 229,
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“TFolin petiolata pinnata, petiolus validus, segmenta lincaria
patentia integra alterna basi dilatata breviter decurrente sessilia,
8% cent. longa, 2 mm. lata, uninervia, nervus medianus validus.”

He refers to the recent species Cyeas Siwmensis, Mig., as most
nearly allied to the fossil frond. This is the only example of
Cyeadites vecognized by Schenk among the North German
Wealden plants; the speeimens referred by Dunker to that
genus being without the characteristic single vein in the pinne.
The English specimens, for which the name Cycadifes Saporte,
gp. mov., is proposed, differ from the present species in their
narrower and more approximately disposed pinnes, inclined
almost at right angles to the rachis. The scanty material in
the Rufford Collection veferred to Cycadifes Rimeri enables us,
however, to add one or two points to the original diagnosis by
Behenk :—

Trond pinnate, rachis strong, pinne linear and mnarrow,
obliquely and laterally attracted to the rachis, eutire, alternate,
with slightly broadened and somewhat decurrent base, single
median vein, apices acuminate and ferminating in a sharp point.

Tie. 1.—Cyeadites Romeri, Schenk (V. 2738).  Slightly enlarged.

V. 2738. Fig. 1.

An imperfect specimen, showing several partially preserved
pinnwe, the largest of which has a length of 8} cm., as in
Sehenl’s speeimen, and a breadth of 3 mm. '

Tn the type specimen of . Romer: the pnne are broken at
the apices, but in the English example the sharply acuminate
tips ave clearly preserved, and correspond closely with those
in . Suporte, Cycas revoluts, Thunb., ete. EKach pinna is
traversed by a median groove, which must probably be regarded
as the midrib seen from the under side, but it should be noticed
that there are in some of the pinn@e slight variations in the
breadth of the groove, and it occasionally departs somewhat
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from 5 strictly median course. The appearance, indeed, is such
4 to suggest a folding over of the pinn® margins. It has
already been pointed out in the introductory remarks on fossil
cycadean fronds, how the pinnw of such recent specics as
Encephalartos Ghelfinekii, Lem., may become folded over umtil
4 narrow median groove is left in the middle of the lower
surface of the segment, representing the line of separation of
the recurved edges (Pl X11L Fig. 3). On the other hand, we
may have a similar curling over in the pinnw of a true Cyeas;
bat in the present specimen the narrow line is for the most part
Perfectly median and of wuniform breadth, and cannot well be
attributed to any other cause than the presence of a central vein.
At one corner of the specimen there are three pinn®, which
clearly demonstrate o folding over of the margins, but this is
in itself no proof of the absence of a single vein. These pinna
fragments gre in oblique contact with what appears to be a
Dortion of the rachis, and if we may regard the two as
Organically connected, the segments exhibit the same characters
a5 regards the form and attachment of the base as Schenk has
described in the German examples. Eeclesbourne. Zufford Cull.

R.—Cycadites Saportee, sp. nov.
[Pl IIL. Fig. 7; Pl VI. Fig. §; PlL VIIL Fig. 2.

Lype. Targe and well-preserved fronds.  British Museum.,
; The difficulty of recognizing the essential character of Cyeadites
1n the pinnm of fossil fronds has made itseli felt in no small
degree in dealing with the present series of specimens. The
figures and deseriptions given by Romer and Dunker of the
Cyeadites-like leaves have to be viewed in the light of Schenk’s
More recent statements,! based on an examination of Dunlker's
t¥pe specimens. If we leave out of consideration those portions
of eyeadean fronds which are fignred by Dunker as Cycadites

! Bchenk (A, 2), Palwontographice, vol, xix. p. 233,
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Morristanus, Dunk,,' and which present a close agreement in habit
with the English specimens, we have only €. Rimeri, Schenk,
among Wealden fronds with which to compare . Suporie. The
differences between ¢ Zomert and the present species are, I
believe, too well marked to admit of a single specific designation.

In view of the exceptionally large size of the Ecclesbourne
fronds, and the satisfactory manner of preservation, it is better to
adopt a new specific term, and T have ventured to identify the
name of the Marquis of Saporta with this new form of Lower
Cretaceous eycad.

Since the above was written the Marquis of Saporta’s promised
Monograph on the Flore fossile du Porfugal has been published.
A review of this valuable contribution to Mesozoic palmobotany
is given in the latter part of the present volume. Among the
very few remains of cycadean fronds deseribed by Saporta, one
form of Cycadites appears under the name of €. fenuisectus,® Sap.,
and the figures of the frond fragments show a very distinet resem-
blanee to the English specimens which I have referred to the new
species, €. Saporte. Possibly the Portuguese and Britich plants
should be placed in one species, but for the present at least,
there are certain differences to be noticed which hardly justify
this adoption of Saporta’s specifie name. In the English fronds
the pinne are somewhat stouter, the tips more sharply acuminate,
and the general hubit of the leaf’ appears to be rather stiffer than
in €. fenutsectus.

Frond pinnate, linear, of uniform breadth; rachis hrond and
flattened, marked with obliquely placed lines, terminating proxi-
mally in a broadened and swollen base. Pinnte of uniform breadth,
alternate or subopposite, attached to the upper surface of the
rachis, and inserted at right angles or slightly oblique to
the frond axis, the bases of the two rows of the pinn® almost
in contact; average length of the pinnee 6-7 cm., and 1-15mm.
in breadth; bases slightly broadened and contiguons, apices of
the long linear pinng terminating in a sharp point; single median
vein 1n each segment.

In 1839 Rimer instituted the species Cycadites Bromgniarti

1 Dunker (A. 2), Wealdenbildung, p. 16, pl. vii. fig. 1.
2 (1), p. 171, pl. xxxii. figs, 1-4 and 6.
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for 4 specimen from the North German Wealden beds, and thus
defined jt1; « C. foliis pinnatis sublinearibus, pinnis numerosis
linearibug approximatis apice obtusinsculis medio costatis basi sub
dilatatis,»

e speaks of the pinnm as possessing a strong midrib, and his
figure shoyws this character very clearly. Dunker has refigured
Rimer's original specimen, and here again the pinnw appear
t have o distinet median vein; he points out that Mantell’s
_C'?Icm{.itsa Brongniarti® should be placed in the genus Nilssonia, as
1 does not conform to the accepted definition of Cyeadiles. This
Tilgate fossil? i now referred to as Divondtes Brongniarts (Mant.).

In 1852 Bttingshausen * obtained a portion of a ecycadean
frond from near Teschen, in Silesia, and referred it to Romer's
Species, but at the same time expressing the opinion that it
Teprosented a form intermediate between C. Bromguiarti, Rém.,
ad C. Morpisianus, Dunk. 'This is certainly mot the same species
88 Romer’s type, and should, as Schenl suggests, be placed in
nothey species; he speaks of it as C. feerd, Schenk, and
SXpresses the opinion that possibly €. Broagnierti, Rom., may
be simply a partially developed frond of €. Morrisianus.® Sub-
SEquently the same anthor includes both C. Brongnwart: and

orrisianus as synonyms of Divonites Dunferianws (Gopp.).

& states that the type specimen of €. Morrisianus, Dunk., shows
10 indication of a midrib, and must therefore be referred to Ptero-
Phyllum or Disonites instead of to Cyoadites. There is the same
absence of a4 median vein, according to Schenlk, in the segments
of ¢ Brongniarti, Rém., and this must, therefore, be also excluded
from the genus Cyeadifes.® Tt is not quite clear if Schenk is here
8penking of Rimer’s original specimen; if he refers to the figured
Specimen as it appears in the illustrations of Rimer and Dunker,
the figures are certainly at variance with Schenk’s description.

here ig the same appavent contradiction between figure and

—~ .

- Romer, p. &, (A.), Verstein. Ool. Gob. p. 9, pl. xvis. fig. 1.

9 Dlmkar, loc, eit. p. 16, pl. ii. fig. 4.

® Mantell (A 4), Geol. S.E. England, p. 238.

' (A 9, Abh, Lk, geol. Reichs. vol. i. Abth. iii. No. 2, 1842, p. 20,

pl. i, fig. 9,

: (A 3), Palwontographiea, vol. xix. p. 7.
(4-2), p, 233,
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diagnosis in Divontles abistinus' (Gipp.), as represented in
pl xxxvii, fiz. 1 of Schenk’s monograph. Schimper retains
Romer's species, and nnites with it Plerophyllum Dunkerianum,
Gipp., as figured by Dunker,® bnt in this case the figure shows
very clearly that the venation is not of the Clyeadifes type. In
the face of Schenl’s statements, we cannot, then, accept any of
Dunker’s figures of what he describes as species of Cyeadifes
as really examples of that genus; and, as Saporta?® points ouf, the
only representatives of Cyegdites so far known for beds of approxi-
mately Wealden age are €. Rimerd, Schenk, and €. Heerit,
Schenk. In the English specimens referred to the new species
C. Suporie the preservation iz fortunately good, and leaves no
doubt as to the existence of a true midrib in the pinnm.
C. Romertd agrees to some extent with this species, but differs
in its broader pinnge and their disposition on the frond axis. The
specimeng of €L Seporle are unusually large, and hence enable
us to obtain a good idea as to the general habit of the frond;
if it were not for this faet one might be inelined to include them
under Schenk’s species. The plant described by Braun from the
Jurassic sandstones of Steinstedt as €. wectangularis® differs in
its shorter and broader pinnse, and in the fact that they are more
distinetly at right angles to the rachis. Some of Saporta’s figures
of what he regards as €. recfangularis, are much more like
C. Baparte than the type specimen figured by Braun; ¢f. especi-
ally pl. =il figs. 1 and 3 of the Flore Jurassigue. Saporta
includes €. pecfinatus, Berg., as a synonym of Braun's species,
and adopts the term recfunguleris in preference to the older name
pactinatus, beeause of the use of the latter term by Lindley and
Hutton in eonnection with the genus Zamides ;° perhaps hardly
a sufficiently sound argument to overrule the priority of Berger's
term.

Berger’s small fragment as figuved in his pl. il fig, 4,

1 (A.2), p- 234, Goppert, and not Miquel, appears to be author of the two
specifie names abistings and Dunlerianms; Schenk refers both these species
ta Miguel.

2 Sehimper (A.), Trait. pal. vég. vol. ii. p. 180,

3 Leg. oit. p. 12,

4 Braun (A.), Palpontographica, vol. ix. p. &6, pl. xiv. fig, 7.

5 Baporta, loe. eit. p. 70.
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E‘G‘idently belongs to a plant of very similar habit to that of
C. Saporte; it differs mainly in the greater breadth of the
Piunw, so far at least as it is possible to judge from Berger's
figure,

Andther gpecies which bears a still closer resemblance to
C. Saporte, is (. Rujmahalensis, 01d., described by Oldham,
from TIndig! The fisures and description of this plant are in
close agreement with the Eeclesbourne Wealden species ; the seg-
Ments of the Indian frond seem to be rather more closely arranged
and somewhat shorter than in the English form. It would,
hOW‘e'.-‘er, be somewhat unwise to refer the Wealden specimens
to Oldham’s species, considering the geological age of the two
Plants, and the less perfect preservation of Cyeadifss Ramakalensts.
0 this, asin many other cases of fossil plants, we have to speak
Cautiously as to the relationship of individnal members of different
floras, and must trust rather to the comparative study of the floras
45 a whole, than to the apparent identity of isolated elements.

: Trantsehold’s specimen of Clyeaidifes acinasiformis, Traut.,® is
Similar to the present speeies, but probably not identical with it.
Sehenc suggosts that the Russian species is probably idenfical with
Lecopteris deeipiens, Traut., and must be placed with the ferns.
It is difficult to speak with much confidence as to the nature
of the specimen ficured as C. aeinaciformis, but it certainly bears
4 strong likeness to the cycadean genus.®

V. 2777. Pl VIIL. Fig. 2 (} natural size).

This exceptionally fine speeimen shows ome frond 60em. in
length, and a second 38 em. long, the latter being inclined to
the former in such a way as to suggest but litlle displacement
from their original position of growth on the parent stem. The
larger frond, as represented on a small seale in the photograph,
shows o striking uniformity in the length and breadth of the
Bumerons closely set pinnw. In several of the segments the
"fhﬂl'p apices are clearly preserved. Judging by other specimens,
10 which the pinne are longer and more nearly at right angles

! Oldham and Morris (A.), Foss. Fl. Gond. p. 15, pl. viii.
* Trautsehold (A. 3), Nouv. Mém. Soc. Nat. Moseou, vol. xiii. 1876, p. 34,
Pl xxi, fig. 1,

# Behenk (A. 2), Palwontographiea, vol. xix. p. 261.
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to the rachis, it is probable that this large example may
represent a frond not quite fully developed. The stout rachis,
about 1'4 em. in breadth, and especially that of the smaller
frond, shows numerous obliquely running longitudinal lines.
The contiguous and slightly broadened bases of the pinnm are
very distinet on portions of the larger frond. In some places
the segments, adhering together by their contiguous bases, have
been torn en masse from the axis of the leaf.

The stout and distinet median vein is well marked throughout.
Near Hastings. Rufford Coll.

V. 279%7. Pl VI. Figs 5 and 5.

Frond 155 em. in length; rachis 1em. broad. The long and
contignous pinnwe are attached at right angles to one edge of
the flattened axes. Midrib distinetly preserved, as in Fig. 5a;
also the sharply acuminate tips of the segments. TLongest pinna
11 cm. The general appearance of this specimen is indicative
of an older frond than V. 2777. Ecclesbourne. Rufford Coll.

V. 2124q. Pl ITI. Fig. 7.

24 cm. long. At the two extreme ends only one row of
pinnge has been preserved, and the impression of the broad rachis
is shown on the surface of the rock. In other places the two
rows of pinn® are almost in confact, as in the portion repre-
gented in Pl. TV. Fig. 5, and there is very little of the rachis
visible between the bases of the two sets of pinne. The
arrangement and general appearance of the segments bear a
marked resemblance to Divonttes Dunberianus (Gopp.). Eecles-
hourne. Ruffard Coll.

V. 1069. A more terminal portion of a frond. Pinnse smaller
and more obliquely inelined to the rachis than in most of the
other specimens. Cf. the terminal portion with the specimen
of Digonites Dunkerianus (V. 2828) figured in PL 1L Fig. 3.
Eeclesbourne, Lresented by P. Ruflord, Esq., 1885.

V. 2124. Narrow pinnee attached to one side of the flat rachis.

V. 2124). Several portions of fronds. TIn one there appears
to be the broad and thick basal termination of the petiole fairly
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clearly preserved. The midrib and pointed apex well seen in
Several of the pinnm. Eeclesbourne. Lufford Coll.

V. 2924, 95 om. long. A single row of pinnm attached fo
one margin of the broad flat rachis; midrib distinct. Eccles-
bourne, Lufford Coll.

Genns DIOONITES, Miguel.

[Tijdsch Wis. Nat. Wet. vol. iv. 1851, p. 205.]

In dealing with such fronds as those figured by Dunker as
Cyeadites Morrisianus, Dunk., and C. Browmgnigrti, Rém., and
afterwards deseribed by Schenk as species of Plerophyllum or
Dt'oan#ea, we have to face the difficulty of deciding upon the most
Suitable generic term. The fronds in the Rufford Collection show
Well-marked characters, and leave no doubt as to the form and
Manner of attachment of the pinne; we have long, narrow, linear
d parallel-veined segments, with acutely pointed tips attached
Y broad and non-auriculate bases to the upper surface of the
Tachis, Must these be included in Plerophyllum or Disonites, or
do the generally received definifions of these genera not admit
of the application of either name to the Wealden fronds? Let
US briefly summarize some of the various definitions of these
genera, and mote how far they coincide with the characteristic
features of the present series of specimens. Pleraphyllum was
defined by Brongniart in 1828' as a genus characterized by—
‘:_FOUilIv.s pinnées, 4 pinnules d'une largeur & peu prés égale,
Snsérant sur le pétiole par toute la largeur de leur hase, tronguées
"W sommet ; nervures fines, égales, simple, pen marquées, toutes
Paralléles.” e speaks of the truncate apices of the pinnm as
AN essentiul character, but does not insist on a lateral or surface
Wsertion on the frond wxis. Plevophylhen Jaegere, Brong., is spoken
of @s one of the species of this genus, and in this instance the
attachment of the segments is apparently lateral. In the Tublagu®

—_—

1 (A. 2}, Prodrome, p. 95.
3 (A. 4), p. 63.
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Brongniart points out that subsequent writers have applied his
generic name to plants which do mnot conform to the original
definition. e considers the essential characters to be (i.) a slight
union of the bases of the pinne ; (i) the quadrilateral, oblong,
or linear form of the segments; (ii1.) Gruncately terminated
segments; and (iv.) the presence of fine parallel veins nof convergent
af the apex. Morris® speaks of Plerophylium as including plants
with pinnate fronds and sublinear pinnge, inserted by the whole
Liage, with the apices truncate or sometimes acute, ete. Miquel?
Keeps closely to Bromgniart’s original definition. Goppert? adopts
a wider definifion, and includes in this genus plants with obtusely
and acutely terminated pinne, ete. Bornemann,* in 1856, defined
the genus as follows: “Xrond pinnate or deeply pinnatisect,
pinnge approximate, and with the whole base attached to the
rachis, short, broad, guadrate, or elongate, straight at the tip
or obliguely truncate, horizontal or oblique to the rachis; veins
parallel,’”

Leckenby ® assigns the name Plerophyllum to the species
P. medianvm, Leck., with its Nilssonig-like lamina, which is
apparently not attached fo the side of the frond axis. Schenk,
in his Fossile Flora der Grenzsehichten® . . . , adopts a very com-
prehensive definition, and defines the pinnge of Plerophyllum as
distichous, elongate, or adherent, narrow or broad, apex acute or
truncate ; but he says nothing ag to the manner of attachment
to the rachis, He includes P. inerustans, Gipp., and P. Braunii,
Gipp., in the same genus. Heer” prefers the genus Zamites, used
in an unusually wide sense, for such fronds as his Z. borealis,
Heer, Z. acutipennis, Heer, ete., which resemble in general form
the leaves of the Wealden species originally deseribed by Dunker
as Cycadites Morrisianus., Schimper separvates the fronds with
irregularly pinnatifid leaves from the true Plerophyllum type, and
institutes for their reception the genus dnomogamites® 1In the

11y, p. 118,

200H v 13-

5 (1), p. 129,

4 p. 68,

% FLoe. eif, p. 77, pl. viii. fig. 2.
6

(A. 1), FL foss, Grenz, Keup. Lias, p. 163.
7 TL. foss. Aref. vol. iii. p. 66, pl. xv.
® Trait. pal. vég. vol. ii. p. 140,
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genus  Plerophyllum he includes fronds with pinne vertically
attached to the side of the rachis, and having truncate apices.
His genus Ctenophyllum," which includes certain forms often
referred to Plerophyllum, is defined as follows:  Folia linealia,
gracilia ; foliolis lateri rachis superiori oblique adfixis, sepius
Opposifis, linealibus, obtusis, basi retro folium infrapositum de-
ﬁeuntibus, coriaceis, tenniter et parallele nervosis.”

Saporta departs somewhat from the definitions given by other
authors® and restricts Pterophyllum to fronds with pinnw attached
to the side of the rachis, and which are distinet one from another,
Bot fused laterally at the base, and having truncate apices.
Feistmu.ntel,” on the other hand, in speaking of Zumites procimus,
Feigt,, points to the separate pinns, which are not connected
at the base, as a feature inconsistent with the inclusion of the
Plant in the genus Pleropliyliwm, Nathorst! has described
tertain plants from Bjuf as possibly species of Plerophyllum;
but to express the absence of perfectly satisfactory evidence, he
Prefixes a query to the generic name. More recently, this
duthor has ealled attention to the lateral insertion of the pinnm
98 an essential charvacter of Plerophyllum, and a convenient
distiugnishing feature from Nilssonia® In Zittel’'s Handbueh,®
the lateral attachment of the pinnz, which may or may not be
distinet at the base, and their rounded or truncate apices are given
a8 important genmeric marks. It is suggested that possibly such
g frond as Plerophyllum Dunkerianum, Gipp., ought not to be
meluded in the genus Perophyllum, becanse of the insertion of
the sogments on the upper surface of the frond axis. Solms-
Laubach™ refers to 2. Juegeri, Brong., as an example of one
form of Ptevophyllum frond, and in another place® calls attention
to the Nilssonis-like form of some species of the same genus,
Which agree with other examples of Plerophyllum in the lateral
Insertion of the leaf lamina.

——— ——
! Trait. pal. vég. vol. ii. p. 127.
# Loe. cit. p. 43.
? Faoss. Fl. Gond. vol. i. ser. ii. 2, p. 115.
4 (A. 1), pt. ii. pp- 69-72.
5 (A. 8), Denkschr. k. Ak. Wiss. math.-nat. CL vol. Ivii. p, 6.
S (A.), p. 224.
7 Fossil Botany, p. 88.
& Ibid. p. 139.
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On the whole, then, the characters generally insisted on seem to
be the lateral attachment of the pinnm to the rachis, and by
many, but by no means all authors, the truncately terminated
segments, The confusion which has arisen from constant altera-
tions by various writers, and from the not uneommon practice
of including certain fronds in a particular genus, in spite of
obvious discrepancies between the specimens and the generie
diagnosis, is sufficiently obvious if we glance at some of the
better known Plerophyllum species as fignred by differont anthors.
We have such forms as P. dnconstans, Gipp., P. Dunkerianum,
Gipp., #. Jaegert, Brong., P. Brauni, Giipp., ete., included in the
same genus. It is true that in examining fossil fronds we are
often unable to decide as to the actual manner of attachment of
the pinne, and are thus driven to leave the specimen as doubtful,
or to decide as best we may in the face of difficulties inseparable
from the determination of isolated leaf fragments. We eannot
always be sure whether we have the frond preserved with its
lower or upper side uppermost. It is, however, clear that we
cannot consistently make use of Brongniart’s genus for such
apecimens as those before us.

The genus Dioonifey of Miquel has been adopted hy some
authors for these narrowly segmented Wealden fronds. This
again 18 a generic name which has been made to do duty for
forms of leaves, which it is difficult to regard as correctly included
in the same genns, even if the genus be admittedly a provisional
and artificial one, Miguel is responsible for the proposal of this
name, and for the following definition:' % Frondes pinnatee,
rigide, crassw. Toliola densa patentissima suprema nune sub-
imbricata, laneeolata, vel lineari-lanceolata, recta vel subfalcata,
acuta vel acutiuscula, basi tola latitudine inserta, inferne
retrorsum subdecurrentia, nervis cum margine parallelis ®qua-
libus subtus distinctioribus (cum suleulis stomatiferis alter-
nantibus].”  He included wunder this mname several species
previonsly deseribed as examples of Plepophyllum and other
genera. Bornemann adopts Miquel's genus and extends its nse
to some additional species, hut does not make any important
alteration in the original diagnosis. Schimper retains the term

X (2hpe
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_De.'oan‘r"tes, and gives the essential characters as follows:! * Folia
Dinnata, pinnis pro more angustis, launceolatis, acutis, obliquis,
tota latitudine insertis, basique lemiter pro- et decurrentibus,
nervis parallelis,” In Zittel's Handbuch® the genus is quoted,
and Plarophylium Buchionum, Btt., and P. Brongniarti, Schenk,
are given as two typical species. The former of these has since
been transferved by Nathorst to a new genus, Zamiophyllum,® on
the ground that the pinnm are slightly narrowed towards the
base, Saporta repeats the character of Dioomites® as given by
Previous writers, and figures D. Brongniarts as a typical example;
but the species referred to by this writer at the end of his
definition as the typical form of the genus is D. Hurri, Sehimp.
In Fontaine’s Potomae Flora we find numerous forms included
under Miguel’s genus, but it must be noted that this author,
While giving what he refers to as Schimper’s definition of the
génus, speaks of the pinns as *‘sometimes expanded at base so
a8 fo extend up and down the rachis.”® This is an important
alterntion, as Schimper deseribes the pinne as distinetly
docurrent, and it is this characteristic which is repeated by the
Wajority of writers as one of the essential generic features. Tn
his definition of Divonites Buchianus (Ett.) Fonfaine refers to
the pinng as slightly narrowed at the base, but does not regard
this character as opposed to the adoption of Miguel’s genus. The
attachment of the pinnee by the whole of a more or less
fiecurrent base appears to be the chief characteristic generally
msisted on. In several definitions of Dioonites no mention is
Tade of the place of attachment of the frond segments, whether
on the surface or sides of the rachis; in several of the figured
Specimens referred to this genus the pinnee are inserted laterally.
Some authors have emphasized the fact that the segments must
be attached to the upper surface of the rachis, as in 0. Brongniarti.
Thig position of the pinnse affords one point of difference from
£ terophyllyum, and in the decurrent and separate leaves we have
other featuves characteristic of Dioonifes. Nathorst, in discussing

e

1 (A)), Trait. pal. vég. vol. ii, p. 128,
2 . 293,

3 (A. 3), p. 46.

4 (A, 2), vol. ii, p. 44.

s p. 181
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the generic characters of the plant, to which he applies the name
Zumiophyllhum Buchianum (Htt.), refers to Miquel's genus Dioonites
as characterized by the attachment of the pinnm to the upper
surface of the rachis, and by the insertion of the segments almost
af right angles fo the axis; he says nothing as to the decurrent
hases of the pinnm. If we accept this definition, and depart
from the usnally accepted feature of a decurrent pinna base, we
may well include the Wealden plants under this genus. Tt is
eertainly not an easy malter to draw a definite line between
pinnze attached to the rachis by the entire base, which is not
decurrent, and those which are similarly attached, bhut with their
bases more or less decurrent. In the English examples of the
species D. Dunkerianus (Gopp), the pinne towards the upper
end of the frond are distinetly decurrent, but those occupying
a lower position cannot be described as possessing decurrent bases.
Cf. PL. II. YFig. 8, and PL III. Fig. 6. There are two other
gonera to which reference should be made, which to a certain
extent agree in their definitions with such fronds as D, Dunkeri-
anus, ote., viz. Clenophyllum and Ptilophyllum. The former
genus was ingtituted by Schimper?! to inelude certain forms of
fronds which do not in all essentinls comply with the definitions
of Ofozamites on the one hand, and Diconites on the other,
Pterophyllum pecten, L. and H., being taken as the type species.
The author of the genus afterwards somewhat modified his original
diagnosis, and pointed out that Pleroplyllum Braunianum, Gopp.,
had been erroneonsly described as a species of Ctenophyilum. The
genus Pliloplyllum, proposed by Morris in 18402 for certain Indian
fronds, can with difficalty be distinguished from Ctensphylium.
It is thus defined :—

“Fronds pinnate; pinnee linear, closely approximated, more or
less elongate; base variable in form, oblique, round, imbricate,
sometimes auricled in the upper and sometimes in the lower part.
Veins slender, equal, parallel,’”®

Goppert long ago cxpressed the opinion that Moris’ term
was a needless addition to the list of cycadean generat Tt

! Toe. cit. vol. ii. p. 143.
2 Morris (2), p. 21.

3 Morris (1), p. 116.
S0 e
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has been found useful by several writers as a convenient mame
to apply to Indian fronds, but as at present used it does ot
appear to be wholly satisfactory. The genus Ptilophyllwmn seems
o have been almost confined to Asiatic fronds, and the locality
of a specimen has probably had too great a share in the
selection of Prilophyllum in preference to Clenophyllum as the
most suitable name. Nathorst! figures and describes a leaf
fragment from Japan as Ptilophyllum cf. cutehense, Morr., but
it would seem practically impossible to separate such a form as
this from some English Jurassic fronds usually placed in the
8enus  Clonophylluin,

On the whole perhaps the better course is to retain, at least
for the present, the name Digonifss as the most snitable generic
designation for the Wealden species D. Dunkerianus (Gopp.).

¢ must slightly modify the definition of the genus, and no

longer insist on the decurrent pinna base as an essential charac-
teristic, The implied relationship to the rccent [doon is the
least satisfactory feature of Divonifes, but possibly we shall be
able, on a future occasion, to suggest some further alteration in
the existing nomenclature of fossil cycadean fronds. We may
define this genus, using the term Dicontfes in a wide and
Provisional sense, as follows:—
; Frond pinnate, pinne at right angles, or more or less oblignely
nclined to the rachis, attached to the upper surface of the frond
axis, bases separate, may or may not be decurrent, not narrowed
towards the point of attachment, apices acuminate, straight or
slightly truncate, veins parallel.

In dealing with Divonifes, as with many other genera, we
may easily fall into the error of exeluding or including certain
forms owing to our imperfeet knowledge as to the manmer of
attachment of the pinnse; but it is obviously impossible to
devise a perfectly satisfactory system, so long as we are limited
by the exigencies of fossilization and the imperfection of the
frond iragments.

1 Nathorst (A. 3), p. 52, pl. iv. fig. 8.
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Dioonites Dunkerianus (Goppert).
[PL II. Fig, 3; PL IIL Fig. 6.]

1843. Nilssonia pecten, Dunker, Progr. p. 7.
LPéerophytium Dunlerianun, Goppert, Foss. Cyead. p. 52,
1846.  Plorophyllum Dunkerignum, Dunker, Wealdenbildung, p. 14, pl i
fig. 3, pl. vi. fig. 4.
Oyendites Morrisianus, Dunker, ibid. p. 16, pl. vii. fig. 1.
F Plevophyllum abietivem, Dunker, ibid. p- 15, pl. vil, fig, 2.
1848.  Pharophyllvem Dunkerianim, Bronn, Tndex pal. nomencl. p. 1055,
Cyeadites Morrisianus, Bronn, ibid. p. 371.
1849,  Zwmites Dunlevianus, Brongniart, Tablean, p. 107.
Cyeadites Morrisicnus, Brongniart, ibid. p. 107,
1850.  Dlerophytlum Dunleviaunm, Unger, Gen. spec. plant. foss, p- 290.
Cyendites Morvisianus, Unger, ibid. p. 280.
1851, Ligonites Dunkerinnus, Miquel, Rangschik. foss. Cyead. p. 212.
P Divonites alietinus, Miquel, ¢did. p. 205.
1852, Pleraphyllum Dunkerianum, Eftingshuusen, Abh. k—k. geol. Reichs.
vol. i. Abth, iii. No. 2, p. 20.
1856. Diosnites Dunkerianus, Bornemann, Organ. Rest. Lettenkohl, p. a6.
Cycadites Movyisianus, Bornemann, ibid. p. 41,
1869. Lioonites Dunkerianus, Schimper, Trait. pal. vég. vol. ii. p. 150.
Cyeadites Morrisianus, Schimper, ibid. p. 180,
1871.  Dicowites Dunlérianus, Schenk, Palwontographiea, vol, xix, p. 232,
pl. xxxvi. figs. 1-5.
Cyoadifes Morrisianus, Schenk, dbid. p. 233.
? Divonites abietinus, Schenk, abid. p. 234, pl. xxxyii, fig. 1.
1874, Divonites Dunkerianus, Sehimper, loc, eit. vol. iii. P- 860,

Type. Portions of fronds.  Berlin Museum.

Goppert ! thus defines the species: ¢ Pt. fronde pinnata, pinnis
crassiusculis  alternis lineari - acicularibus elongatis pectinato-
patentissimis subremotis mque distantibus 4—5 nervis subucutis.”
Dunker originally named this plant MNilssenia pecten, but an
inspection of drawings received from Dunker led Goppert to dissent
from the original designation. Dunker, in his Wealdenbildung,
mekes ome or two slight alterations in Goppert’s diagnosis; he
speaks of the venation as ““nervis 3—4 instinetis,” and adds ““rhachi
erassa compressa.”* The specimen represented in Dunker’s pl. v.

1(1), p. 134,
3 (AL, P 14,
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fig. 3 shows the pinne apparently attached rather to the side than
to the middle of the upper surface of the rachis; the bases are
SIighﬂy swollen, and the apices pointed. In pl. vi. fiz. 4 of the
SAG author part of the broad rachis is shown, and the approximate
and narrowly linear pinnse are inserted at right angles to the frond
aXis, The fpecimen figured by Dunker and named by Goppert
Pt’”’“ﬁ’]tyléum abigtinum, bears such a strong resemblance to Divonites
Uunkerianus as seen from the under side of the frond, that 1 have
ventured to insert this species as a possible synonym. Schenk has
Previously called attention to this resemblance, and suggests that
Dossibly the similarify may amount to specific identity ; Schenk’s
figure shows a distinet midrib in the pinnee, but this must be an
€IXer in the sketch or some deceptive appearance in the fossil.
The specimen referred to Disonifes abietinus, by Hosius and
von Marek, is probably a fragment of Zwmites Buchianus (Btt.).!
Schenlc adopts Miquel's generic term Dioomifes, which the latter
authop proposed in 1851 for this and other species of Pleraphylium.
1 speaking of the genus Cyeadites, reference was made to Schenk’s
Substitution of Disonites or Pterophyllum for Cycadites, in the case
of certain specimens previously assigned by Dunker to the latter
8C0US; an examination of the type specimens having convineced
Sehenk of the absence of a single median vein in the leaf segments,
and therefore of the erroneous adoption of the same Cyeadites.
Behenk's figure 1, pl. xxxvi.® shows a portion of one side of
& frond with closely placed long and narrow pinn, which in their
Manner of gttachment sugoest a spirally twisted frond axis, such
88 We have in the recent cycad Macrosamia spiralis, Miq.; but this
May well be an accident of fossilization. Fig. 5 of Bchenk shows
the same kind of rachis as in Dunker's fig. 4, pl. vi. The figures
of the epidermal cells given by this wrifer show a distinctly
Ndulating outline in the walls, and the presence of numerous
stomaty,
.1t does not scem quite clear whether Schenk has correctly
neluded ¢, Brongniarti, Rim., as a synonym of the present
"Pecles; 2 ho speaks of Rimer's species as probably the upper

-—————_—_ _—

' (A. 1), Palwontographica, vol. xxvi. p. 213, pl. xiv. fig. 199.
(A 2), Paliwontographica, vol. xix,
* Loe, cit, p. 233.
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portion of a frond of Dinonites Dunkerianuws. The evidence of the
figures of Romer and Dunker does not, however, sufficiently
support this view to justify our following Schenk’s example
without having examined the type specimen. In the case of
Cycadites Morrisianus, Dunk., there can be little doubt that the
specimens referred by Dunker to Cyeadifes must be transferred
to the genus Divoniies.

It should be pointed out that Ettingshausen had previously
suggested the specific identity of Cyeadites Morrisianus, Dunk.,
and Plerophyllum Dunkericnum, Gipp.; he considered it possible
that 2. Goppertianum ought to be included with these two species.!

The specimen figured by Ettingshausen as Cyeadites Brongniarts,
tom.,* has since been placed by Schenk in a new species—
Cyeadites Heerii.?

Among the BEecleshourne specimens there are several good
examples which must be included in Goppert’s species. At first
sight many of them would be referred to Cyeadites, and the general
habit of the frond shows a striking resemblance to that of Cyeadifes
Saporte, sp. nov., but a closer examination demonstrates that no
true midrib can be defected, and that the ridge in some of the
pinne which elosely simulates such a central vein, is merely
the strongly marked econvexity of the upper surface of the
leaf segments. Among recent cyeads the genus Zucephalartos
affords examples of fronds in which the general habit is strikingly
similar to that of Diconites Dunkerianus: E. Ghellinckii, Lem., as
shown in Pl. XIII. Figs, 3-5, possesses pinnme of aboub the same
size, and with & very similar mode of attachment, at least as
regards their almost horizontal poesition, but in the lateral insertion
to the rachis the segments of the recent species differ from those
of the fossil frond. In & Ghellinckii the convex upper surface
of the pinns presents a very similar appearance to that in the
Wealden frond segments, and the sharply acuminate tips of the
pinna is practically identical in the two cases. In PL XTII.
Fig. 3 a portion of a frond of this species is represented, natural
size; in Fig. 4 the median groove on the under side of a single

(AL 4), D 2L,
2 Ettingshausen, loe. eit. p. 20, pl. i. fig. 9.
® Schenk (A. 3), Palmontographica, vol. xix. p. 7, pl. iii. fig. 4.
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Pinna is clearly shown; and in Fig. & a seetion of a pinna
Ulustrates the strongly revolute form of the margins. Lemaire’s
figure of this species is very poor, and gives on imperfect idea
of the habit of the leaf.!

Another species of this recent genus, Z. eyeadifolius, Lehm.
(Pl X111, Fig. 6), also illustrates a point of contact between
existing and extinet fronds ; it differs from . Ghellinckii in its
Somewhat broader pinnee. It would, however, tend to a mis-
tonception of the true nature of the Wealden fronds, if the
generic term Eneephalartos were adopted on the strength of the
striking similarity as regards the character of the fronds; we
Unfortunately know nothing as to the flowers and stems of
Divonites Dunkerianus. We may adopt a slightly emended form
of Schenk’s definition for the present speecies :—

Frond pinnate, rachis strong, pinne: approximate, thick, linear,
entire, alternate or subopposite; 2-3mm. broad at the widest
Part, with a length of 11 em. or more, gradually but slightly
Darrowed towards the distal ends; the two rows of pinnge
attached elose together to the upper surface of the rachis; the
lower margin of the basal end of the pinnge either slightly
decm-mnt, especially towards the tip of the frond, or somewhat
broadened and bluntly rounded; towards the apex of the frond
the segments are obliquely inclined, and in the lower portion
almost af right angles, to the axis. Veins usually indistinet,
56 parallel equal veins in each pinna.

V. 8218. Pl I11. Fig. 6.

23 em. in length. The upper surface of the pinnm strongly
Convex; pinne slightly and gradually tapered towards a pointed
dpex, The arrangement of the segments and their somewhat
broaderied bases are very similar to those in Cyeadifes Saporte.
Schenk speaks of the pinne as 4-4%em. long, but his figure
Tepresents some with a length of 8 or 9em. In the present
Specimen the longest pinna has a length of 11 em., and this does
flﬂt include the aetual apex. In mnearly all the segments it is
lmpossible to make out the venation, but in one or two cases
the parallel veins are visible. leclesbourne, Rufford Coll.

! Lemaire, pl. nlxvii.
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V. 2823. PL II. Fig. 3.

Cf. V. 1069. Cyecadites Saporte. Small specimen, evidently
close to the frond apex. The pinnm are much more oblique

and decurrent than in the previous example. Eoeleshourne.
Lyfford Coll.

V. 2821. Fig. 2.

Imperfectly preserved piece of rachis with portions of pinne
on one side; some of the pinne have well-marked venation and
acute tips. The figure shows some of the more perfect apices.
The pinnm have a breadth of about 2 mm., and each is traversed
by numerous veins, in some of the segments as many as ten may
be counted. A comparison of this specimen with V. 8218 (P1. II.
Fig. 6) shows some fairly striking differences, and it is not
improbable that we have to deal with two specific forms; in
V. 2821 the veins are more numerous, and the pinne arve shorter
and proportionately broader than in the other examples referred
to this species. Hecleshourne. Rufford Coll.

Fra. 2.—F Dioonites Dunkorianus (GBpp.).
Distal terminations of pinnm (V. 2821).

V. 214¢. Broad and flat rachis very like that of Cyeadites
Saportez. On one side the long and narrow pinnw are fairly well
preserved, showing occasional signs of venation and a strong
convex upper surfuce. Hcelesbourne. Lufford Coll.

V. 2127. Probably a portion of a frond near the apex. The
broad bases of the pinng and their manner of attachment to the
rachis clearly seen. Ecclesbourne. Ruftord Coll.

V. 2361. Probebly a fragment of this species; hroud pinnge.
Eeeleshourne. Rufford Coll.
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V. 2822. Here the pinne are more oblique to the axis of the
frond, and the lower edges of the bases more decurrent, as in the
terminal fragment shown in Pl IL. Fig. 3 (V. 2823). Eecles-
bourne, Rufford Coll.

V. 2824. Similar terminal portion to preceding specimen.
Eecleshourne. Lufford Coll.

V. 2916. Two specimens. Rachis 16 em. long, apparently
twisted, showing in the lower portion two alternate or sub-
Opposite pinne attached to its upper surface; in the upper part
the segments are separated by 6 mm. of rachis, suggesting a view
of the under side of the frond. Pinnee slightly convex, presenting
the appearance of a broad midrib. Eeclesbourne. Leufford Coll.

Dioonites Brongniarti (Mant.).

1833, Cyeadites Brougniavti, Mantell, Geol. 8.E. England, p. 238.

1841, Prterophyllum Brongniarti, Morris, Annals, p. 119.

1842, Hisingera Mantellii, Miguel, Mon. Cycad. p. 62.

1844, Nilssonia Brongniarti, Goppert, Foss. Oyead. p. 87.

1848, Oywadites Bromgniarti, Bromn, Tndex pal. nomenel. p, 871.

1849, Zumites Brongniarti, Brongniart, Tableau, p. 107.

1850,  Nilssonia Brongniarti, Unger, Gen. spec. plant. foss. p. 295.

1851,  WNitssonia Brongniarti, Bronm and Ramar, Leth. geog. vol. ii. p. 61,
pl. xxviii. fig. 14.

1859, Nilssonie Bronguiarti, Ettingshausen, Abh. k.-k. gaol. Reichs. vol, i.
Abth. iii. No. 2, p. 23.

1854, Prevaphylbum Brongniarti, Morris, Brit. foss. p. 19.

1856,  Nitwonia Brongniarti, Bornemann, Organ. Rest. Lettenkoll, p. 59.

A8, Disvrites Brongniarti, Bchenk, Pulwontographica, vol. xix. p. 236,

pl. =xxii. fig, 2,

Divonites Brongnierti, Bchimper, Trait. pal. vég. vol. iil. p. 561.

Lreraphylban Brongniarti, Topley, Weald. p, 409,

1881, Divonites Brongninrti, Renault, Cours. hot. foss. vol. i. p. 81, pl. iv.
figs. 13 and 14.

1889, Disonites Kotosi, Yokoyama, Journ. Coll. Sei, Japam, vol. iil. p. 44,
pL vii. fig. 1, and pl xiv. fig. 14,
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Type. Imperfect fragment of frond.

In 1833 Mantell deseribed a badly preserved frond fragment
from the Tilgate beds of Sussex, which he named Cyeadites Brong-
siarfi, using the term Cyeaditesgrather as a general designation
indicative of cyeadean affinity, and not in accordance with the
narrow sense in which Brongninrt defined the genus. Morris sub-
stituted Pleraplyllum for Cycadites, and Dunker ealled attention
to the plant figured by Romer as €. Brongninrti, which should not
be confounded with Mantell’s type described under the same name;
the latter he suggested should be referred to Nilssonia. Goppert
adopts Nilssonie as the generie term, and Miguel, Ettingshausen,
and others follow hiz example. Schenk, on the other hand,
points out certain diserepancies between the characters of Mantell’s
gpecies, as farther illustrated by subsequently deseribed examples
of the same type from the Wealden of North Germany, and the
genus Nolssonde; he substitntes Miquel's term Dioonifes for
Dunker's Nilssonia.! Sehenk’s speeimen iy in a hetter state of
preservation than the BEnglish example, and shows more clearly
the manner of attachment of the pinnm. This species differs from
Otozametes Gippertianus (Dunk,), in the absence of an auriculate
base to the segments, in its coarser veins, and in the segments
being more nearly at right angles to the axis of the frond. We
may adopt Schenk’s definition: “Folia pinnata, segmenta e basi
latiore apicem versus attennata acuminata lineari-lanceolata integra
approximata alterna vel opposita, in petioli latere antico sessilia,
3 mm. usque ad 2:5 em. longa, 8:5-5 mm. lata, superiora breviora,
summa brevissima ovata, superiora obligue patentia, media paten-
tissima, nervi tenues quingue vel sex tennes myuales paralleli.”?

The plant figured by Leckenby ® as Plerophyllum angustifolium,
Leck., from the Oolite of Gristhorpe, shows a marked similarity
in general appearance to Diconites Brongniarti.

Yokoyama's Japanese species, ). HAotoed," may probably be
included as a synonym of Mantell’s plant; the former author
mentions the greater number of veins in the pinne of his plant
as a distinguishing feature from D. Brongniarti, and speaks of the

1 Schenk (A. 2), p. 34
2 (A.), pl viii, fig. 3.
3 Yokoyama (A. 2), p. 44,
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latter form as having 5-6 veins in each leaf segment, whereas in
D. Kutoei there are 7-14. In Schenk’s figure of Muntell’s species
there are eight or nine veins shown, and in the solitary specimen
in the Rufford Collection there appear to be at least eight veins.
The greater length of the segments is another point referred to by
Yokoyama as a specific character of his plant; but it is difficult
o0 comparing the published figures of the two species to deteet any
distinct Qifference in this respect. On the whole, T am unable to
discover any sufficient difference between the two plants to warrant
the retention of Yokoyama's specific name. Pélophylium oligo-
“eurum, Ten.-Woods,! also agrees closely with the English species.
In speaking of Plerophyllum Richtiofeni, Schenk, from China,
Sehenk * suggests that probably some of the fragments so named
may be identical with Dicosites Brongniarti; there is certainly
& close correspondence between the two forms, but perhaps
hm‘dly a sufficiently strong resemblance to justify the inclusion
of the (hinese specimens in {he synonomy of Mantell’s speeies.
The plant fignred by Schenk? as Plerophyllum eguale, Brong., from

Crsia, resembles Dioonites Brongniardi. In Schenk's specimen
the pinnm appear to be inserted on the upper surface of the
Tachis, and not laterally as the generic term Pterophyllum implies.

V. 2748. 26 cm. long. The alternately disposed pinnge are
aftached to the middle of the upper face of the frond asis.
Venation clearly marked. The lower margin of the pinns is
Crved gradually upwards, cutting off the veins obliguely, and
the upper margin is practically horvizental. The segments arve
Somewhat less than those in Mantell's figure, but there can be
littlo doubt as to the specific identity of the specimens. Keeles-
bourne, Leugford Coll.

—_—

! Jack and Etheridue (A.), pl. sviii, fig. 11.

* Richthofen (A.), China, vol. iv. p. 247, pl. xIvii. fig. 7, and pl. xlviii.
figs., 4, 6, and 8,

¥ Behenk (A. 7), Bibl. bot. vi. pl. v. fig. 23.
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Genus NILSSONIA, Brongniart.
[Ann. Sei. Nat. vol. iv. 1823. p. 200.]

In 1820 Nilsson' described and figured certain plant remains
from Hbr, a small village north of Lund in Scanis, and regarded
them as probably fern fronds, but he made no attempt to define
them speeifically. In 1825 Brongniart refigured and deseribed
some of Nilsson’s specimens under the following specific names :
Nilssonia elongata, N. brevis, N. (2) equalis, Plerophyllmn majus,
and P. minws. It was on ome of Nilsson’s specimens that
Brongniart founded his genus Nifssonia, and also Plerophyllum ;
the two Hor species referred by Brongniart to this latter genus
have since been transferred by Nuthorst?® to Schimper's genus
Anomozamites. We have the first complete diagnosis of Nilssonie
in the Prodrome* where it is thus defined: ¢ Feuilles pinnédes;
pinnules rapprochées, oblongues, plus ou moins alongées,
arrondies au sommet, adhérentes au rachis par toute la largeur
de leur base, & mnervures paralléles dont quelques-unes sont
beancoup plus marquées.’”” In his later work,* Brongniart retains
this name and speaks of Nilssonia as closely allied to Plarophyllum.
Miguel ® substituted a new generic term, Hisingera, for some of
the species of Nilssonia, and as an cxample of the new genus he
cites Cyeadites Brongniarés, Mant. Goppert® accepts Brongniart's
genus in its wide sense, and does not suggest the institution of
any sub-genera. In 1856 Bornemann adopted the following
definition of Nilssonia:™ ““Frondes coriacem, pinnate, vernatione
circinatse, foliola contigua continue tota latitudine inserta, patentia,
abbreviata, basi passim cohmrentia, apice obtusa vel trunecata,
nervis parallelis arcuatis apice confluentibus nonnullis validi-
oribus.”  This writer points out the difficulty of recognizing the

! Nilsson, p. 108.

2 (A. 1), Flor. Bjuf. p. 66.
2-p. 95.

4 (A. 4), Tablean, p. 63.

S (1),pe 61,

5 (1), p. 139

7 Bormemann, p. 58.
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t\}’o different kinds of veins in the leaf divisions. Schenk, in
his #org der Grenzsehichten includes Nilssonie among the ferns,
and refors to certuin specimens in which the leaves show
Tumerous round projecting structures between the veins, and
Which he regards as sporangia or sori; and it is on the strength
of these appearances, suggestive of fern fructifieation, that the
BeUs is exeluded from the Cyeadace.  Schenk speals of the
Veing gg equal and simple, and refers to the epidermal cells as
_ﬂ\’ing the straight walls characteristic of eycads. No great
Mportance should be attached to any argument based on the
ofm of the cell walls, as Schenk himself has admitted; but
the fructification is & much more important feature. Saporta?
Places Nilswonia in the Cycadaecee, and considers that Schenk
Was Probably deceived by certain leaf parasites, which might
Well present an appearance closely simulating fern sori. Nathorst *
ollows o similar course, and speaks of our ignorance as to
the nctual nature of Schenk’s sori, seeing that no traces of
Stroety e have been preserved ; he suggests stomata and parasitie
Whgl as two possible explanations of these sorus-like appearances.
olms-Taubach ¢ does not accept the proposed explanation as
Eaﬁsfﬂ@tﬂry, and inclines to follow Schenk in classing Nilssonia
fmong the ferns, on the strength of the sorus-like bodies on the
leaf lamina. Nathorst draws speeial attention to the insertion
of the leaf segments on the upper surface of the rachis as an
“ssontial character of the genus; he speaks of the veins as equal
d simple, Various authors have spoken of two kinds of veins
W the legves of Nilssonia, stouter and finer veins, but Nathorst
Telarks that Schenk has recognized his mistake with regard to
the Supposed two sets of veins; he mistook folds in the leaf
aMing for well-marked simple veins.® Schimper,® in the first
Vn-lume of the Zpait. pal. vég., classos Nilssonin with the
icing, and accepts Schenk’s interpretation of the apparently

==_ I8

1 (A, 1), p. 124,

2 (A. 2), Pal. Frang. vol. ii. p. 41.

8 (A. 2), Foss. FL. Schwedens, p. 20.
* Fossil Botany, p. 138,

® Nathorst (A, 2), p. 18.

S p. 488,
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fertile specimens ; but in a later work! by this author we find
Nelssonia placed close to Perophylivm in the COyeadacee.

Without following in further defail the various deseriptions
or definitions of this genus, we may thus sum up the chief
characters hy which the species may best be recognized :—

Frond coriaceons, the lamina more or less deeply pinnatifid,
the lines of division generally extending almost to the rachis;
segments attached to the upper surface of the axis by the
entire base, contiguous, usually broad and truncate, but varving
considerably in size and shape; apices obtuse or truncate. Veins
gimple and equal.

In connection with Nilssonta, which may best be considered
as a genus of doubtful affinity, but probably cycadean, there are
three other genera of which some mention must be made,—
Anomozamrtes, Ptilozamites, and Plerophyllum. As rvegards the
last, Nathorst has on several occasions emphasized the distinct
difference as regards the manner of attachment of the leaf
segments; in Ptorophyllum they are inserted laterally on the
rachis; in Nilssonia, as in Liconites, they are attached to the
upper face of the leaf axis* The genus _dnomozemites was
instituted by Schimper® for certain species of Pleraphyllum with
irregularly pinnatifid leaves, and this term has been generally
adopted ; the veins are described as simple and parallel, and the
segments as laterally attached. Nathorst, however, has instituted
a genus, Pfilozamites,* in which are included pinnate and bipinnate
fronds, which in habit correspond fairly closely with Adnomozamites,
but differ in the possession of forked veins which dichotomize
at the base, and oceasionully branch a second time before reaching
the margin of the leaf segment. The plant originally described
by Leckenby as Ctenis Leckenbys,® the specifie name having been
suggested by Bean, shows very elearly the characters of the
venation and the branching habit of the frond; this must now
be included in Nathorst's Ptilosamites® as suggested by the author

Y (AL, Zittel, Handlmeh, p. 225,

2 Nathorst (2), p. 61, and (A. 8), Denkschr. k. Ak, Wiss. vol. lvii. p. 45.
3 (A.) Traib pal. vég, vol. ii. p. 140,

4 (A. 1), Flor. Hoganss och Helsinghorg, p. 21.

% (A.), Quart. Journ. Gieol. Soe. vol. xx. p. 78, pl. x. fig. 1.

& Nathorst (A. 1), Flor. Héganis, p. 21,
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of the genus himself. An inspection of Nathorst’s fizures of
-fi?zomazaﬁgides and Plilpzamifss species suggests a difficulty in
Certain cases in deciding between the two genera. In such a form
o5 Anomozamites gracilis, Nath.," we have well-marked branching
M some of the veins, and a close approximation in general
dPpearance to other species included in Philozamites, cf. ey
£ Heorg, Nath.,® and 4. minor? (Brong.).

Foutuine ¢ figures a few small fragments of leaves from the
Potomae flora under the name Anomozamites, but there is hardly
“hough material to justify even a generie determination, and still
58 to warrant the institution of two new species,

Nilssonia Schaumburgensis (Dunk.).
[Figs, 3a, b, and ¢.]

1843, Llevaphyllum Sehaumburgense, Dunker, Progr. p. 6.

1644, Flevophylhon Sehaumburgense, Goppert, Foss. Cyead. p. 54.

- 1846, Peevophylium Sehawmburgense, Dunker, Wealdenbildung, p. 15, pl i
fig. 7; pl il fig. 1; pl vi. figs. 5-10.

1848, Plerophyllwn Schaumburgense, Bronn, Index pal. nomenel, p. 1056.

184y, Lterophyllwn Sehawmburgense, Brongniart, Tableau, p. 107.

1850, Pteroplylium Sehaumbuygense, Unger, Gen. spec. plant. foss. p. 292,

1831 Leevophyllwn Sehawmburgense, Miquel, Rangschik, foss. Cyead. p. 213.

1852, Flerophylown Schawmburgense, Bitingshausen, Abh. k.—k. geol. Reichs.
vol, i. Abth. iii. No. 2, p. 22.

1856, Perophyllum Schawmburgense, Bornemann, Organ. Rest. Lettenkohl.
p. 08,

1369,  Anomozamites Sehawmburgensis, Schimper, Trait. pal. vég. vol. ii. p, 141,

871, dnomozamites Sehawmbuwrgensis, Schenk, Palwontographica, vol. xix,
p. 231, pl. xxxiii.

1883, Pheyophyllum Sehawnlurgense, Peyton, Quart, Journ. Geol. Soc. vol.
xxxix. Proe. p. 3.

1890, Nilssonia of, Schaowmbirgensis, Nothorst, Denksehr. k. Ak, Wiss.
math.-nat. Cl. vol. Ivii. pp. 45, 49, and 53, pl. i. figs, 6-9.

1894, Nilssonie Schawmburgensis, Yokoyama, Journ, Coll. Sci. Japan, vol. vii.
pt. dii. p. 227, pl. xx. figs, 12 and 14; pl. xxi. fig. 14; pl. xxii.
figs. 5-7.

! (A, 1), Flor. Bju. p. 65, pl. xv. fig. 15.

* Iid. p. 60, pl, xii, figs. 1 and 7.

* Zbid. p. 66, pl. xiv. figs. 5-7, and pl. xviii. fig. 4.
* (A. 2), Potomae Flora, p. 167, pl. xxx.
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Type. Several specimens of leaves.

Dunker defined the species as follows :—

* Pterophyllum fronde pinnate vel, rarissime quidem, profunde
pinnatifida, pinnis alternis approximatis sub-obliquis irregnlaribus,
oblongo-ovatis, vel quadratis vel rotundatis, infimis subdecurrenti-
bus, mnervis crebris tenuibus instructris, rhachi (suptereti?)
longitudine striata.”

The specimens figured by Dunker from the North German
‘Wealden beds show a considerable variation in size and form; this
variable character is also well brought out in the later and more
perfect figures in Schenk’s monograph. Such a specimen as that
represented by Dunker in pl. i, fig. 7' must probably be regarded
as a leaf seen from the under side, thus showing a Preraphylium-
like appearance. Schenk draws aftention to the apparent lateral
attachment of the segments in some of the specimens which are
seen from the under surface, but notes that there can be no doubt
as to their actnal insertion on the upper surface of the axis.
Sohimper includes this variable Wealden species in his genus
Anomozwmites, and Schenk accepts this determination. Peyton has
previeusly recorded the species in the English Wealden beds, but
no detailed deseriptions or figures aecompany his note. Nathorst
records from Japan specimens of what is most probably the sume
species as the English and North German forms; he refers to
a previous paper? in which he pointed out the true Nilssonia
character of Dunker’s species, the segments being attached to the
upper face of the rachis, and not laterally as in Pierophyllum or
Anomozamifes. A leaf fragment closely resembling the present
species is figured by Schenk® from Persia as Anomozamites minor,
Behimp.  In Yokoyama’s recent contribution on Mesozoie plants
from Kozuke, ete., several specimens are referved to this species
on the authority of Nathorst; the figures suggest a lateral attach-
ment of the unequal segments, but possibly the leaves are shown
with the under side uppermost. Nathorst’s figures of this species
from Jdpan represent typical Nilssonia fronds.

1 (A. 2), Wealdenhildung.
2 (2), p. 82. ‘
& (A. 7), Bibl. bot. vi. pl. v. fig. 21.
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V. 2171 Fige. 82 and . The two figured specimens are
¢Xamples of the narrower form of the species: in @ the almost
entive laming rescmbles a small example of Twniopleris; in &
the truncate segments are well shown; and in both cases the
Venation is distinet. Both specimens are represented twice the
Datural sjze, Rufford Coll,

V. 2171a. Tig. 3c. Broader specimen, 1-1 em. in breadth. The
I'{(*‘liall groove on the upper surface and the veins are very
distinet, Thi example serves as a connecting link between the
larger forms of the plant as described by Sechenk, and the smaller
English specimens.

Nilssonin Schaumbyrgensis (Dunlk.).
Fic. 8¢ and & (V. 2171%%). ; .
Fic. 3¢ (V. 2171a). } (Lwioe nat sige:)

_V. 2171, Several specimens. The variation in the size and
division of the lamina is well illustrated in thesc examples.
Gener ally speaking, Schenk’s figures represent leaves with mare
Fegular lobes than are found in the English specimons. In some
‘ases the segments are numerous and very marrow, in others the
laming g5 almost entire.

4 V. 21715, A specimen with the lamina entire for a length of
‘2 ¢m,

V_- 2171c. This specimen of one of the narrower forms of the
Epecies shows o depression at the distal end of the lamina, and

Presentg g, very similar appearance to that of Zeniopleris Beyrichii
(Schenk) as figured by Schenk. Ecclesbourne. Rufford Coll.
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V. 2172. This specimen was erroncously included under Tanio-
pleris Beyrichii in Vol. L. (p. 126).

V. 22344, 5mm. broad. In a length of 4:2¢m. there are
abont 28 divisions in the lamina; in the same length of V. 21713,
the lamina shows no divisions, At one end the segments gradually
deerease in size until they almost disappear. Ecclesbourne.

Rugford Coll.

Other specimens : V. 716. Hastings. Dawson Coll. V. 1436.
Ecclesbourne.  Presented by P. Rigford, Fsy., 1886, V. 2234.
Ecclesbourne. Rufford Coll.

Genus OTOZAMITES, Braun.
[Minster, Beitriig. Petrefact, Helt vi. 1843, p. 36.]

The name Ofesamates, instituted by Braun in 1843, was defined
by him as follows: Leaves pinnate, pinnse alternate and ap-
proximate, auriculate, and attached by a portion of the base;
veins radiating from the point of attachment to the margins of
the segments.

This author includes Zumifes faleatus (Sternb.), Z. Bucklandi
(Brong.), and Z. brevifolius (Braun, ete.) as species of his new
genus ; 2. fuleatus was first figured by Sternhorg ! as Odonfopteris
Jaleata, and 0. Bucklandi was described by Brongniart in 1825 as
Filicites Bucklandi var. Britannica®; both of these species were
assigned by Morris ® to his genus Ptilophyllum. Brongniart adopts
Braun's generic name, and points out that Ofopferds, Lindley and
Hutton, corresponds to Ofazamitss of Braun. This genus affords
another example of confusion in nomenclature arising from a
difference of opinion as to the botanieal relationship of the fossil

1 (A.), Flor. Vorwelt, pl. xxiii. fig. 1, fasc. § and 6, p. 78.
* Brongniart (4), p. 422.
3 (1), p. 117.
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fronds. Brongniart! says that Olezemites Bucklandi, Brong., was
figured by De la Beche? as a fern from the Lias of Axminster
and by Lindley and Hutton as Otopteris obtusa,® the typieal
Species of the genus. The same writer suggests the advisability
of distingnishing certain leaf forms under another genus, Spheno-
samites, of which the chief characteristic is the absence of an
auricnlate base in the pinnw; this genus has come into general
use, and serves a uscful purpose as a convenient provisional
term. Bornemann* has suggested that probably some of the
plants referred to Ofogamites are without true anriculate pinna,
the apparently eared form being merely a result of pressure on
the upper surfice of the thick pinne. He removes some of
Braun’s species from the genus, and speaks of Ofosamites brevifolius
(Sternb.) and 0. gramineus (Morr.) (=Zamites gramineus, Morris)
4s typical species. The following is Bornemann’s emended version
of Braun’s diagnosis:® ¢ Leaves pinnate; pinne approximate,
alternate, or subopposite, lanceolate, pointed or more or less
blunt, auriculate at the base, and attached to the rachis only by
the lower part, the upper corner of the auriculate base prolonged
and partly covering the rachis, Veins radiate from the point of
attachment towards the margin of the pinnw, and are for the
most part dichotomous.” This definition appears to be on the
whole satisfactory, but Bornemann unfortunately errs in describing
the pinnge as attached to the rachis by the lower portion; the
manner of insertion of some auriculate pinnm caunot correctly be
deseribed according to his definition. Schenk has discussed at
some length the botanical position of the genus Ofopteris in his
Flora der Grenzschichten;® he draws attention to a specimen of
which the segments exhibit a peculiar marginal structure,
Suggestive of a Pleris-like fertile leaf. The structure of the
epidermal cells is also referred to in support of the inclusion of
this genus among the Filiein@; but in his later writings Schenk
8peaks of Olozamifes as n member of the Cyeadacsa.

1 Tygblean, p. 61.

2 Pl. vii. fig, 2.

3 (A.), Foss. Flor. pl. exxviii.
4 . 49,

s p. 62,

6 p. 135,
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Schimper, in the first volume of his Zrait. pal. vy adopts
the genus Otopleris, L. and H., but afterwards (vol. ii.)? accepts
Braun's generic name Olozamites ; he institutes a sub-genus Rhombo-
samites for Otvzomiles Beanit and other species, and makes use
of one of Pomel’s terms, Cyelozamites, for Otozamites LBunburyanus
and other forms. This subdivision seems quite unnecessary, and
tends rather to confusion than to useful classification. Saporta®
retains Olosamites Bucklandi (Brong.) as the type of the genus,
but in his diagnosis mention is made of certuin features which
seb rather narrow limits to the generic characters; the basal
callosity of the pinnw and the aurieulate upper angle of the base,
are features which do not always appear in fronds which must
be referred on general grounds to the genus Olozamites. It is
true we frequently find that the upper lobe of the pinna base
is more decidedly auriculate than the lower, but this is not
universal. Baporta's figures of some of the species of Ofozsamites
show this quite clearly; eg., 0. Regles, Sap.,* 0. Brongniarti,
Bchimp.,® ete. In deseribing the characteristics of the various
examples of the genus, Saporta peints out the numerous varia-
tions from the normal type. In discussing the geological history
of the genus, this author refers to the absence of Ofusamites from
Wealden and Neocomian strata; since these words were written
several examples of Wealden forms have been discovered, and
the maferial acquired in recent years shows that the small plant
figured by Dunker as Cyelopteris K lipsteinii® is most probably a
species of Olozamites. The groups into which Saporta divides
this genus have been adopted by Schimper in Zittel's Handbuch,
The recognition of certain typieal specics as representatives of
different forms of a genus may in some cases be a convenient
aid to clussification, but there is always the danger of unduly
emphasizing slight and unimportant differences for the sake of
such purely arbitrary grouping. In the casc of a genus such as

T p. 483,

 p. 167.

3 p. 4b.

4 PL ‘vix.

& Pl oiii.

¢ (A. 2), Wealdenbildung, pl. ix. fizs. 6 and 7.
T p. 221.



OTDZAMITES, 59

Otozamites we know very little indeed as to its exact botanical
Position, and for the present, at least, it will probably be hetter
not to hind ourselves to any of these subdivisions of the genus.
We may adopt a definition of Ofozamifes very similar to that
Previously quoted from Bornemann, but which gives a more definite
expression to the variable eharacter of the numerous forms and
fronds included in Braun’s genus :—

Frond pinnate; pinne attached to the upper surface of the
Yuchis by a portion of the auriculate base, base more or less
distinetly auriculate, the upper lobe often more prominent than
the lower; segments may be approximate, imbricate, or distinct.
Veins numerous and branched, radisting from the point of
attachment and cut off obliquely by the margin of the pinna; in
the longer and narrower form of pinna the veins are practically
parallel to the edges of the segment; pinnse vary from long,
Darrow, and linear-lanceolate, with acute tips, to broadly oval
or almost orbicular in form, with bluntly rounded apices.

Solms-Laubach,! after speaking of the flabelliform venation of
Otozamites, goes on to say that in some forms of this genus the
veins of the pinna conform much less distinetly to that type than
in others. If we examine the narrower and longer forms of
Ofozamites pinnge, the veins become more or less parallel to the
segment margins soon after leaving the auriculate basal portion.
In the longer segments of Otozamites graminsus and other species
this is the case, so that the flabelliform character of the venation
cannot by any means be relied upon as a constant and easily
Tecognized characteristic of the genus. 1t is oftem a diffieult
matter to decide whether the pinnge bases are actually auriculate ;
in dealing with some fronds we find it almost impossible to
draw a well-marked line between Ofozamites, Clenophyllum, and
Plilophyltum, ete.

1 Fossil Botany, p. 89.
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Otozamites Klipsteinii (Dunk.).
[Pl I. Figs. 3and 4; PL VIL]

1846. Cyolopleris K lipsteinii, Dunker, Wealdenbildung, p. 11, pl. ix. figs.
6 and 7.

1848, Gyelopteris Kiipsteinii, Brom, Index pal. nomencl. p. 377.

1848, ddiantites? Klipsteinii, Bronguinet, Tablean, p. 107,

1850.  Cyclopteris Klipsteinii, Unger, Gen, spec. plant. foss. p. 93.

1869,  Ansimidium K lipsteinii, Schimper, P'rait. pal. vég. vol. i, p. 486.

1871, dueimidin Klipsteinii, Schenk, Palwontographica, vol. xix. p- 218,
pl. xxxi. fig. 6.

Zype. Detached pinna and fragment of frond.

Dunker defines the species as follows: * Cyclopteris fronde
pinnata, pinnulis alternis sessilibus ? ovato-oblongis aqualibus,
nervis creberrimis flabellatis tenerrimis.””  He points out that
the veins are exceedingly delieate, and apparently dichotomous
in the upper portions, the venation shown in his figures being
coarser than it aetually is in the specimens. Ettingshausen
figures four detached leaflets which he deseribes as intermediate
in character between Cyelopteris Mantelli and €. Klipsteindt; in
his drawings there appears to be a distinet suggestion of a
midrib, but nothing is said in the definition of the species as
to the existence of a median vein. It has already heen pointed
out (Wealden Catalogue, vol. i. p. 181) that these leaflets are
certainly not typical examples of Sagenoptoris Muntelli {Dunk.),
as Ettingshausen erroncously states. It will be better to leave
them out of consideration as doubtful fragments.

Schenk figures a single pinna of this specics, which shows
very clearly an auriculate base and dichotomously spreading
veins. The Rufford Collection contains a large number of well-
preserved fronds with pinne of various sizes, and which in some
cases ave clearly identical with the species figured by Dunker
and Schenk as  COyelopteris ov  Aneimidium Klipsteinii, The
number and wvariety of the specimens present a difficulty as
regards specific determination. A casual inspection of the fronds
with large and broadly oval segments would prohably lead one to
Institute a new specific name for their reception, but on carefully
examining and comparing all the examples, it appears to be
impossible to determine definite specific limitations. The frond
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figured in Pl I. Fig. 3 must certainly be referred to Dunker’s
8pecies; the pinns agree closely with that figured by Schenlk,
and with the inferior fipure by Dunker. We have a pinnate
frond, with gegments attached by an muriculate base; the venation
agrees with that of Ofusamites, and the general character of the
lea points to that genus as the most convenient designation for
the specimens. Amnother specimen, Pl II. Fig. 4, possesses
Pinnm of the same form as those in V. 2286, but differs in its
much stouter rachis and in the imbricate disposition of the
segments, It is difficult to speak confidently as to the relation
'f"f' the several specimens one to another, but probably we have
in P1. 1. Fig. 4 the lower portion of a young frond of the same
form of which Pl I. Fig. 8 represents a terminal fragment.
Leaving a more detailed notice of these specimens until later,
We must turn to the extremely fine examples of the larger
fronds, such as those represented in P1. VIL. Fig. 9, cte. It 18
Dossible there may be two or three species represented by this
splendid series of fronds, which I have referred to the genus
_Oﬂaammlées; in some the pinnge are longer and narrower than
i gthers, and in some we have a shorter and broader form of
Segment. On the whole, in the absence of any constant and
Well-marked differences consistent with separate species, I prefer
to include nearly all these various forms under ome species,
Otozamites Klipsteindi (Dunk.), and resort to descriptive terms
for the designation of one or two varietics. We may thus
define this comprehensive species: Frond pinnate, rachis fairly
stout, tapering to a slender axis in the terminal portion; pinne
attached to the upper surface of the rachis, in the young frond
Drobably imbricate, with a more or less well-marked auriculate
base ; veins pumerons, radiating from the point of attachment
towards the margin of the pinnw; apices obtuse, pinng alternate
or subopposite, in the mature fronds almost at right angles to
the axis, or more or less obliquely inclined.

Before describing the individual specimens referred to this
8pecies and its varicties, we may notice some other forms of the -
genus Qtozamites, and other plants with which the present example
may be compared. Ofozamites Beanii (L. and H.)*' corresponds

—_—

1 Fossil Flora, pl. xliv.
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with 0, Klipsteinii in having auriculate pinng, broader and stouter
than the majority of species of the genus. In describing the type
specimen, Lindley and Hutton ask if the plant may be a pinnated
leaf of the Cyeadeoides, but reply with a decided negative; in the
second volume of the Fossil Flora the generic name Ofopteris is
substituted by the authors of the speeies for Cyelopferds, under
which the plant was originally described. In the Leckenby Collec-
tion in the Woodwardian Museum, Cambridge, there are several
very fine specimens of Olozumites Beansi, which in some instances
show a terminal portion with small pinne very similar to such
an apical tip as is represented in PL I. Fig. 3. In the Yorkshire
plant the species are, however, very distinetly auriculate, and
have the upper portion of the base more prominently lobed than
is the case in 0. Kiipsteinii (Dunk.). In one of Leckenby's
gpecimens, which possesses a rachis 435 em. long, the largest
pinna has a length of 8 ¢m. and a breadth of 1'9 em., the smallest
mepsuring 1 em. by 7mm. Some of Zigno’s figures of his species
Otozamites Moliniunus ' present a striking likeness to 0. Beanid,
and ought most likely to he referred to that species. Kurr's figure
of what he calls Zwnites Mundelslohi® agrees very elosely with
the specimen represented in P1. IV. Fig. 4; the genus Ofozamites
has been rightly substituted by Schimper for Kur’s species.
The larger pinnse of O, Klipsteinéi show a certain resemblance
to those of some few previously deseribed plants; but in no case
does the similarity appear sufficiently pronounced to justify a
reference to the same species. In the third volume of the
Gondwana Flwra of Indig,’ TFeistmantel fignres some isolated
pinnge under the name Glossoxamites Stolicakanus, Feist., and
deseribes them as probably constituting the largest representatives
of Schimper’s genus. The form of these large segments is not
at all unlike that of the Wealden pinnwe, but in the latter cuse
the anrviculate base favours the adoption of the genus Ofszamites.
The plant described many years ago by Goppert, from a much
lower geological horizon, under the name of Cyelopferis frondosa*
(Gopp.), may be compared, as regards the form of its leat segments,

1 (A.), Flor. foss. Oelit. vol, 1i. pl. xxxv.

2 PL i. fig. 3.

3 Vol. iii. pt. i. pl. xx. figs. 4 and 5.

4 Schimper (A.), Trait. pal. vég. vol. i. p. 453, pl. xxxv.
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with the larger specimens of the present species. Schimper places
this Culm species in his genus Cardiopterss, and describes it as an
Unusually large-leaved neuropteroid forn. The venation of the
large pinn® of the Wealden fronds suggests that of certain fern
Piimules; and it must be borne in mind in dealing with such leaves
88 those of a mneuropteroid or otozamitean type, that we are
Unable to speak dogmatically as to the botanical position of the
Speeies,

Among the Jurassie plants figured by Saportal there oceur
8 few examples of fronds with leaf segments comparable to those
of 0. Klipsteinii; e.g., 0. decorus, Sap., and 0. lagotis, Brong.
A detached segment named by Saporta Sphenozamites Brongniarts,
dgrees fairly closely with some of the larger pinnm of the English

ealden specimens, but the French fragments are too small to allow
of any preeise comparison, and hardly worthy of a speeial specific
Bame,  The frond fragments described by Hosius and von Marck as
£, terophyllum blechniforme* have a certain resemblance to some of
the English speeimens, but are clearly not specifically identical ; the
generic name Ofosamites would sesm to be more applicable to this
Species of Hosius and von Marck than that of Plerophyllum. The
Pinng of Fontaine’s species Zamdtes tenwinervis® may be compared
With some of the longer segments of Olozamites Hlipsteinii, buf
there is not sufficient cvidence to justify the inclusion of the
Potomac and English forms in the same species.

Finally, we have a somewhat similar form of leaf in some
®Xamples of the Palwozoic genus Cordaifes* vecently figured by
G['alld’Eury from the Coal-field of Gard. Whilst drawing attention
t0 some of the plants previously described, in which a greater or
less resemblance may be traced to the present species, it must
be definitely stated, that we are without any satisfactory evidence
45 to the exact position in the plant kingdom to which these large-
loaved forms should be referred. Having regard to the general
habit of the fossil fronds, the apparently stiff nature of the pinne,
¢te., the cycads appear to be the more likely plants with which to

—_—

sl

? {A. 1), Palmontographica, vol. xxvi. pl. xliv. fig. 197.
8 Potomac Flora, pl. Ixvii, fig. 1, ete.

i Grand'Bury, pl. vi. fizs. 14 and 18.
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compare Olozamiles Klipsternis. Among recent eyeadean species
we do not meet with fronds possessing pinnge with a well-defined
auriculate base, but we are not without instances of fronds which
in other respects hear a decided resemblance to the Wealden plant.
Zumie purpuraces, Ait., may be cited as one recent species with
large pinng comparable to those of the Wealden plant; the young
pinng of this living cyead are very similar in form to the more
terminal segments of Ofszamifes Beanii. In this speecies of Zumia,
as also in Z. pygmea, Sims, and in some other forms, ete., the
pinne are distinctly nmrowed towards the point of aftachment
to the rachis, from which they are readily detached, leaving a
well-marked scar.  The recent fronds corvespond rather more
closely with such foseil forms as Podosamites Reinty, Geyl., ete.,
deseribed by Geyler! and others. In Olozamites latifolivs (Phill.)
we have another large-leaved form which may to some extent
be compared with the present species: the specimens of Phillips’
species are imperfectly preserved, and do mot give any decided
indication of an auriculate hase; the venation appears to agree
fairly closely with that of Nathorst’s genus Piilozamites, and the
prominence of the veins reminds one of some of the large and
boldly veined segments of such recent species as Zumia picta,
Z. Skinnert, Warsz., ete.

V. 2336. Pl. 1. Fig. 3. This terminal portion of a frond
must no doubt be referred to the same species in which the
detached segments figured by Dunker and Schenk have been
included. In Dunker’s specimens there is not the same distinetly
auriculated base as in this example, but this may be put down
to less perfect preservation and possibly inaccurate drawing; in
Sehenk’s leaflet of the same species the auriculate base is distinet,
and agrees cxactly with that in the English frond. The veins
appear to be rather fewer and farther apart in this ferminal
portion than in the pinnwm of the larger fronds. Largest pinna
2 ¢m. by 9mm. Hceleshourne. Rufford Coll.

V. 2170a. Two detached pinne; the venation finer, and exactly
like that in Schenk’s example. Eeclesbourne. Rufford Coll.

1 (A.), Palmontographica, vol. xxiv. pl, xxxiv.
% Phillips, p. 171, fig. 6.
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0. Klipsteinii (Dunk.), var. superba mihi.
V. 27454. P1. 1. Fig. 4.

Rachis 12:5 em. in length, Targest pinna 4-2 em. by 1:6 cm. ;
Smallest 3-8 by 1-2. The largest pinnm of V. 2336 has a length
f 2 em. and a breadth of 9 mm. Some of the pinnge are very
"]Eﬂl'iy preserved, and show execellent venation, The rachis
4ppears to be slender, as in V. 2336. The upper pinne have
Very slightly auriculate bases, which are attached by their central
Portion to the surface of the frond axis. In the lower pinnes the
base is more distinetly lobed. CE Plerophyllum oblongifolivm,
_K—“l'l' [ = Glossozamites oblongifolius (Kurr) ]2 There is not, T am
elined to think, sufficient proof of any important difference
between V. 2336 (Pl T. Tig. 3) and V. 2748 (PL T. Fig. 4)
o warrant a specific separation ; but as we shall find a gradual
Yansition from such specimens as V. 2745z to the fronds with
Mmuch larger pinn, e.g. Pl VIL, it will be convenient to institute
4 variety of Dunker’s species under the name superbe. Eecles-
bourpe, Rufford Coll.

~ V.2170. Pl VIL Fig. 9. Tt may be, as suggested in the
Wtroductory account of the species, that we have two or three
Species included under 0. K lipsteiniv (Dunk.), but thanks to the
Mmerous and well-preserved specimens it is possible to examine
40 unugnally fine series, and so escape to some extent from the
Mgers of fragmentary and imperfect portions of fronds, which
often Jead to unneceessary multiplication of specific names. In
the Present instance we can trace a gradual transition from the
Short, and hroad segments, such as those represented in P'l. VIL.
Fig. 5 (V. 2745), to the large forms such as Pl. VIL. Figs. 1
and 6 (¥, 2122). The leaves with the broader and more or
88 imbricating obliquely set pinne come very near to 0. Beanit,
“0d those with more separate, longer, and narrower segments
tlosely rosemble the pinnge figured by Fontuine as Zumites
f“"”w"'ﬂb’?‘v&'&, Font. In fragments of young fronds or in the lower
Bt of older fronds the pinng may have a length of 2 em. and
4 breadth of 14 cm., in the larger segments 82 x 24 cm. In
this specimen (V. 2170) the rachis is 23 cm. in length; it has
left a hollow mould in the rock, roofed over by the basal ends

! Kurr, pl. i. fig. 5.
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of the pinnwe; on one side there are nine pinnwm, and on the
other seven. These show the broad, obtusely terminated form of
the segments very clearly ; they are attached to the upper surface
of the rachis by the central portion of the distinetly auriculate
base. Most of the pinne overlap, the upper edge of each pro-
jecting over the lower margin of the pinna next above it; very
similar in habit to some of the larger speeimens of 0. Beanii in
the Leckenby Collection. On the under side of the same slab
there oceur portions of pinuwm of another frond, and a section of
a rachis mould, about 6mm. broad and 8mm. in depth; also
a specimen of Cycadites Saporte, sp. nov. Eceleshourne.

Rufford Coll.

V. 2122¢. Pl VIT. Fig. 2. Rachis imperfectly preserved ;
portions of six pinnw®, the uppermost having the same form as
the largest of V. 2745 (Pl. I. Fig. 4), the lowest and largest,
64 x 8 em. (PL VIL Fig. 2), showing a slight lobe in the middle
of the upper margin. In some of the segments the point of
attachment is well shown, and the numerous fine spreading
veins are well marked in the carbonaceous surface layer.

V. 2126a. Pl. VIIL. Figs. 4 and 8. Frond 28 cm. long,; 11
pinne on one side, Ilollow round mould of rachis, about 4—5 mm.
in diameter. Short and broad overlapping pinne, 4'8 x 2+5 cm,,
and very like those of V. 2740, V. 2740, ete. The upper and
smaller pinnm, as shown in the figure, are narrower and longer
and not overlapping; these agree exactly with the segments in
V. 2745a (PL. 1. Fig. 4). Uppermost pinn about 3 cm. X 18 cm.;
a segment separated from this by 11 em. and attached to about the
middle of the specimen, measures 45 X 25 em. The two larger
pinng (Pl VII. Fig. 8) agree very closely with those of V. 2170
(Pl. VIL. Tig. 9); they have a strongly convex upper surface,
and show a sharp bending down of the lamina near the point
of insertion to the rachis. This bending of the pinna base is
exactly similar to the appearance frequently presented by the
stiff leathery pinne of recent species of Enesphalarfos, to which
allusion has been made in the introductory remarks on fossil
Cycadacea.

V. 2126. 32cm. long. Rachis about 4 mm. broad, in the form
of a round hollow mould. Compare the largest pinna of this
specimen with the smallest of V. 2122.
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V. 2740. P1. VIIL. Fig. 7. Specimen 37 cm. long; 13 pinn®
o0 one side. The marked variation in length of pinnw at the
Upper and lower end of the rachis is well seen. Several segments
show the manner of insertion on the frond axis; venation fairly
distinet. The pinnge present a strongly convex surface, and are
sﬁghﬂy inclined to the horizontal plane of the rachis, az in
Weichselin Mantelli (Brong.), (Vol.i. p. 116). At the upper end
of the axis the pinne bases are 2-7 em. apart, towards the lower
end 2-9:5 em. apart. The upper pinne are practically identical
With those of V. 2170 (PL. VIL Fig. 9), but the shorter, broader,
and cloger pinnm of V. 2170 are somewhat broader and closer than

any in V. 2740.

V. 27404. 30 cm. long. The venation exceedingly well marked,
I{achis 5 mm. broad, flattened. Pinn® vary considerably in size
4t the two ends of the frond, 4:8 X 2°5 to 35 X 2'1em. The
Bricnlate base of many of the segments clearly shown. For the
Most part the segments overlap one another, oblique to the rachis,
%0d apparently of a thick and leathery nature. Of. 0. Beanii.

celeshonrne. Ruflord Coll.

V. 2012q. Pl. VIL Fig. 3. Rachis 33 cm. in length. Lowest
Pinng 5.7 % 9-7 em.; uppermost 6:5 X 3. Venation in excellent
PTeservation, Apices bluntly rounded ; the lower edge of the base
u]_jpﬂﬁf‘s to be more distinetly lobed than the upper. Smaller
Pnng like the larger ones in V. 2740, and the larger like those
of V. 2012, ete.

V. 2912. This specimen shows six pinnw attached to the rachis,
_hTEB on each side; pinnm 7 X 2:7em. broad, do mnot overlap,
elingd to the horizontal plane of the rock surface. Rachis
Btriated longitudinally, and shows cross lines at intervals, but
:‘he latter are no doubt simply minute fransversely running cracks
M a mineral substance. Cf. V. 2090, V. 2122, etc. Ecclesbourne.

Rufford Coll.

.V. 2745. Pl. VII. Fig. 5. Rachis 12 em. long, with six pinn.

ine short and broad. Compare this specimen with V. 2336
(PL. I. Tig. 8) and V. 2745a (Pl T. Fig. 4). Largest pinne
8% 16 em., lowest and smallest 1'8 X 1-4 em. Venation distinct.
¢r. upper end of V. 27404.
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V. 2745h. 12'5 ¢m. long. Seven pinn® on one side: largest
42% 16 em., smallest 3'8 X 12 em. Rachis appears to be 2'5 mm.
Venation good, upper pinnwe slightly auriculate, in the lower seg-
ments the ariculate base is move distinet. CE Plevophyllum
oblongifolium, Kurr. Eecleshourne. Rufford Coll.

V. 2000. Part of a rachis and four pinnw. Pinne long, not
overlapping, about 8 em. apart, of similar form to those of V. 2912.
lieeleshourne. Prosented by P. Rufford, Esq., 1B89.

V. 2364«. Tortion of a single pinna; compare with some of the
lower pinng in V. 2740a; broad and short, 5 x 3'8 em. Very
different in appearance from V. 2364, but probably the same
species; in V. 2122 we have the same kind of divergence in the
form of the sogments as between the two specimens V. 2864
and V. 2364a. Eccloshourne. Rufford Coll.

0. Klipsteinii var. longifolia, mihi.

V. 2122. Pl. VIL Figs. 1 and 6. Rachis 43 em. long; 15
pinn® on one side. The pinnse in this specimen are of the
longer and narrower form. The smallest and lowest segment
medsures 7'5 X 2°5 em. 5 the uppermost and longest 8-4 % 2 em.
The lowest pinna connects such an example as this with V. 2912,
V. 2090, V. 2740, ete. Pinne separate, bases in the lower part
of the frond 8:5em. upart, the two uppermost separated by
2°5cm. Venation mot quite so distinetly scen as in some other
specimens; the lower pinne show very clearly the auriculate
form of base.

V. 21226, This specimen, 20 em. in length, is very imperfectly
preserved.  The pinnm ave of the longer and narrower type,
and agree fairly well with those of Zumedes temuinervis, Yont.,
but the distinetly auriculate form of the base and the manner
of inserfion on the rachis seem to sufficiently distinguish the
specimen from the Potomac species, and to connect it with the
other forms of Oloxamites Klipsteinii var. superba. Possibly it
would be better to designate such forms as V. 2122, V. 21225,
V. 2123a, ete., O. Klipsieinii var. longifolia. Between this
specimen and V. 2122 there is the closest similarity. Eeccles-
hourne. Lufford Coll.
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V. 2123s. Here again we have a specimen, imperfectly
Preserved, which it is diffieult to assign to a perfectly satisfactory
Dosition, The pinnse are long and narrow, and agree with those
of V. 2122}, ete.; but on the other hand this form is nearer to
that of Zunites tenuineoryis, Font. The bases of the pinne are
lesg distinetly anriculate, and in some there is a wrinkling of the
leat substance near the point of attachment to the frond axis.
Ct. Eneephalarios Lekmanni. Beelesbourne, Luflord Coll.

Other specimens referved to this species: V. 1069, V. 2126,
V. 2864, V. 29125, V. 3160 (a good example of 0. Aliwsteinii
Var, longifolia).

Otozamites sp. C¢f. O. Klipsteinii (Dunk.).

V. 2734. Pl 11. Fig. 4.

In Pl II. Fig. 4 is represented one of two specimens, of which
Ule iy the counterpart of the other. The rachis has a length of
125 cm,, and bears at its upper end six imbricate and obliguely
attached pinne. The base of the rachis is swollen, and. shows
& clean cut surface by which it was attached to the parent stem ;
JU86 ahgve the base there are traces of filiform appendages, possibly
Stale or hair structures, such as occur on the lower portions of many
Tecent eyeadean fronds. The hases of the alternately placed pinne
fit in between one another, and are attached to the upper surface
Of the rachis. Saporta! has figured a very similar specimen as
Dozamites §p., in which the base of the petiole shows two fairly
large Jeaflike or stipular (?) stroctures. The French Jurassic
SPecimen closely resembles 0. Beanii (L. and H.), bub it is no
doubt better to follow Saporta, and retain it as a fragment too
fmall to be aceurately determined. Another somewhat analogous
?0”11 is figured by the same author as Ofezamites marginatus®; hut
" dealing with portions of such partially developed fronds, any
abtempt ¢o assign them to specific forms founded on nature fronds
Must be attended with no little difficulty and risk. Possibly this

——

1 (A. 2), Pal. Franc. vol. ii. pl. vi. figs. 3 and 4.
2 Ibid. pl. cix. fig, 1.
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specimen (V. 2784) may be the basal portion of a young partially
expanded frond of the same species (0. K lipsteiniz), of which
V. 2336 (Pl L. Fig. 3) is the apical termination of a young frond,
but it would hardly be wise to do more than offer the suggestion.
In V. 2336 the vachis appears to be very slender ; here, on the other
hand, it is distinctly strong and broad : how far this constitutes an
important difference, and how far it is due fo one specimen
being the terminal portion and the other the basal portion, or to
differences in the manner of preservation, is difficult to decide.
The individual pinnz are very similar to, and possibly identical
with, the isolated segment figured by Dunker! and Schenk® and
now classed with V. 2336. Heclesbourne. Rufford Coll.

Otozamites sp. ¢/ 0. Reibeiroanus, Heer.

V. 2026. This small specimen shows ?pinnm attached to the
upper surface of a rachis. It may belong to the same species
as V. 2734 (PL II. Fig. 4), but of this there is n6 obvious
proof. It agrees very closely with Heer's Portuguese species
0. Rethetroanus®  The upper lobes of the pinuge are more
prominent than the lower. Eeclesbourne. Rufford Coll.

Otozamites Goppertianus (Dunk.),
[PL L Figs. 1 and 2; Fig. 4.]

1846. Plevophyllum Gopperéianum, Dunker, Wealdenbildung, p. 14, pl. 1.
fig. .

1848, Pleraphylluom Goppertianum, Bronn, Index pal, nomenel. p. 1055,

L8489, Zamites Goppertianus, Brongniart, Tableau, p. 107.

1850, Prerophylium Gippertianum, Unger, Gen. spec. plant. foss. p- 290.

1851, Disonates Gappertionus, Miquel, Tijdsch. Wis. Nat. Wet. iv, p: 7.

18563, Plorophylliem Géppertinnwmn, Eftingshausen, Abh. k.-k. geol. Reicls.
vol. 1. Abth. i1, No. 2, p. 21.

1866. Diconifes Gippertianus, Bornemann, Organ. Rest. Lettenkohl, p. 56.

1870, Dieowites Gippertianus, Schimper, Traib. pal. véz. vol, ii. p- 151.

1871. Diconites Gippertimius, Schenk, Paleontographica, vol. xix. p. 23a,
pl. xxxiv. figs. 3 and 4.

! Wealdenbildung, pl. ix. figs. 6 and 7.
2 Palwontographica, vol. xix. pl. xxxi. fig. 6.
% Heer (A. 6), Sece. Trab. Geol. Portugal, 1881, pl ix. figs. 1-9.
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Type. Specimen of frond. Berlin Museum.

Dunker thus defined the species in 1846 : *° Pterophyllum
fronde impari-pinnata, pinnis oppositis subrectis elongatis lineari-
bus acuminatis subremotis, mque distantibus angulo acuto adnatis,
Bervis ohsoletis quinis vel senis, rhachi crassa subtereti levi.”

EE[E speaks of each pinna having five or six equal and thin
Velns, and shows this venation in the slightly magnified portion
Tepresented in fig. 5a, pl. il. Dunker’s figures ecertainly appear
% justify his choice of the genus Pterophyllum as regards the
Manner of attachment and distal terminations of the segments.
Reference has already hbeen made, in speaking of the various
S0urces of error conneeted with fossil eycads, to the very different
4Dpearance presented by a frond when viewed from the upper
and lower surface. In the present instance it i3 quite possible,
and, indeed, considering all the facts before us, I helieve very
Probable, that we have in Dunker’s fig. 5§ 2 view of the under
Swface of the frond. The rachis is seen to project comsiderably
aboye the level of the pinnz, and the latter are either attached
by broad bases to its margin, or pass underneath and are united
% the face of the rachis which is pressed against the roclk
Surface, The venation, as Dunker describes and figures it, does
R0t aecurately corvespond with that of the English specimens
Which T have ventured to refer to this species,  If, however,

Unker’s drawing represents an imperfect fragment seen from
below, it is very likely that we should find & somewhat different
ppearance presented by the veins to that which is seen in the
More perfect pinnm of the English fronds. IE specimen V. 2360
(PL 1. Fig. 2) be compared with Dunker’s pl. ii. fig. 5, the
Btl‘ikiug resemblance between them in the form and arrangement
of the pinn® cannot fail to be noticed. The English specimen
Seen from the under side would present an appearance very similar
to that of Dunker’s frond. Turning to Schenk’s account of the
fme species, we find he follows Miquel in adopting the generie
Rame Digonites in preference to Plerophyllim. Schenk includes
M this species the specimen figured by Dunker as Pecopteris
lincaris, which the former regards as a badly preserved frngment
of Divonites Gippertianus ; this does not seem probable, so far as
the figures enable us to form an opinion. This author extends
the original dingnosis of the species, and points out that the pinna
4re attached to the upper surface of the frond axis; his figure
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shows a median groove in the upper surface of the rachis between
the two rows of segments. The veins, apparently not very distinetly
shown, are described as parallel, uniform, and delicate. Schenk’s
fig. 3, pl. xxxiv. probably represents, as in Dunker’s fig. 5,
the under surface of a frond, but in fig. 4 of Schenk’s plate we
have a small piece of leaf seen from above, and here the median
groove and manner of insertion of the segments are indistinetly
seen. A comparison of V. 2123 (PL I. Fig. 1) with Schenk’s
figs. 4 and 4a reveals a fairly close resemblance ; the eorre-
spondence in the general form of the fronds and pinne suggests
the same species. In the German specimens we have only small
and imperfect fragments, but in the Sussex examples the pre-
servation is particularly good, and the details well marked. The
pinne of the English specimens do uot in every case show
a distinetly auriculate base; it is only here and there that this
feature can he seen. Considering the difference in the manner
of preservation in the two sets of specimens, it is not much to
be wondered at if no trace of the lobed base can be detected in
the more imperfect specimens.  Another important point is the
probability, that Schenk’s fig. 4 is the only specimen from the
German Wealden in which we have a view of the upper surface
of the rachis,

A plant from the Lower Crefaceous rocks of Portugal, originally
figured by Morris' as Zumites gramiveus var. munde, and after-
wards by Heer® as Ofozamiles angustifolius, shows a certain amount
of resemblance to the present forms; compare especially Heer,
pl. ix. fig. 10 and fig. 35, It must be admitted that the
English specimens have a broader rachis than is apparent in
Dunker’s figures, but this may easily be due to the different
manner of fossilization, and eannot be relied upon as an essential
difference, considering the mature of the material. Some of
Baporta’s figures of Ofosamiles latior, Sap., resemble in general
characters the Wenlden species, but differ in some points of detail
which sufficiently separate the two forms* A comparison of
Saporta’s pl. xcvii. figs. 1 and 3 with the present specimens
shows very clearly the different appearance presented by an upper

1 (3), pl. xxvi, fig, 7.
* Heer, loe. cit. pl. ix.
# Baporta, pls. xevii. and xeviii.
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and lower view of the same plant. I am inclined to regard some
of the examples referred by Saporta to 0. latior as identical with
Heer's 0, angustifolius, Heer; ¢f. Saporta, pl. xevii. fiz. 2, and
Heer, pl. ix. fig. 12, ete. The plant figured by Bartholni,' as
Otozamites latior, closely rescmbles the present species. A some-
What similar habit is also seen in Leckenby’s Otapteris lanceolata :
the type specimen of this species appears to be identical with
Some other examples which have been assigned to Cfenaphyllum
Pectinata ; the base of the pinne may be very slightly auriculate,
but the specimens do not afford satisfactory evidence of this.

It will he seen from the two specimens (V. 2128 and V. 2360)
fignred in Pl L. Figs. 1 and 2, that the frond presents a very
different appearance in the lower and upper portions. The graceful
and tapering pinne, with their slightly but distinetly auriculate
base (Fig, 4), and the grooved broad rachis are perhaps the most
_Etril{iug specific characteristics. The inelusion of these specimens
i Dunker’s species may, perhaps, be an error of judgment, but
I have endeavoured to show on what grounds this course has been
taken. The institution of a new specics would have been in some
Tespects more satisfactory than defining afresh an old species
founded on specimens much less perfect than those now before us,
but, having recognized the strong probability that the apparent
differences between Dunker's type and the English examples is
due to accidents of fossilization, the original name has been
Tetained. We may thus define Ofozamites Géppertianus:—
| Frond pinnate, deciduons; rachis broad, with a surface marked by
Uregular longitudinal lines; pinnm alternate, articulate, attached
by a glightly auriculate base to the middle of the upper surface
of the rachis; towards the base of the frond the pinum are very
Darrow and short, and farther apart than those attached to the
Widdle and upper portion of the frond axis; in certain parts of
8 frond the pinnew are approximate and almost imbrieate. Tower
Pinngs very obliquely attached to the rachis, the upper gradually
becoming inclined at a greater angle to the axis in passing towards
the apox of the frond. Pinne linear-lanceolate, very gradually
taP@ring from the base to the apex, occasionally somewhat faleate,
pices acute and slightly symmetrical, the lower margin of a
Segment being sometimes decidedly eurved in an upward direction,

L Bartholni, pl. iii. fig. 1.
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the mpper edge in some cases almost straight. Narrow elliptical
scars left on the surface of the rachis where the pinne have
fallen off. Veins numerous, radiating outwards from the centre
of the base, but parallel in the greater part of the length of
each pinnze.

V. 2360. PL I. Fig. 2. Rachis 35'5cm. long; exceedingly
well preserved at the base, which shows by its clearly cut outline
the deciduous habit of the frond. Surface wrinklings or irregular
striations very distinctly marked on the rachis. The figure
represents only a portion of the specimen; the upper part, not
shown in the drawing, is practically identical with the portion of
V. 2123 figured in PL L. Fig. 1. The specimen as a whole shows
very clearly the great contrast between the looscly arranged, very
narrow, and short basal pinne; the somewhat more approximate
and much longer, gradually tapering, and elightly faleate pinnae
i the middle of the frond; and the stiffer, more approximate,
and broader pinnw towards the apex. The lowest pinna is about
1 mm, broad, the broadest about 5mm, Some of the pinne have
a distinetly auriculate base. Cf. Dunker, pl. ii. fig. 5. Keeles-
bourne. Lofford Coll.

Fio. &.—Otozamites Goppertianus (Dunk.), (V. 2741). Enlarged.

V. 2741. Fig. 4. Rachis 18 em. in length. Part of the lower
portion of a frond corresponding to V. 2360 (Pl. I. Fig. 2). The
gradual increase in the breadth of the pinnw in passing from the
lower to the upper part of the frond is well marked, Auriculate
bases very distinet, and venation fairly clear. Eecclesbourne.

Lufford Coll.
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V. 2123. Pl. I. Fig. 1. Rachis 10 cm. long; the pinne more
closely arranged, and resemble on a rather larger scale Bchenk’s
figures of this species. The aurieulate character of the bases of
the segments distinetly indicated, alse the median groove in the
axis of the frond. Numerous fine veins distinet. Cf. the upper
Rofigured portion of V. 2360.

There is an imperfect specimen of this species in the Museum
of Practical Geology, Jermyn Street, in which the auriculate
base and venation characters are fairly well shown.

Genus ZAMITES, Brongniart.
[ Prodrome, 1828, p. 94.]

In deseribing some Japanese cxamples of the Wealden cyea-
dean frond named by Ettingshausen' Plerophyllum Buchionwm,
Nathorst® draws attention to certain characters in the pinnge
Which, he considers, exclude the species from Plerophylium or
Da'uomftes, in which it has generally been placed by other writers.
He finds that the segments are somewhat narrower towards the
Point of insertion, and apparently laterally attached to the frond
axis, thus differing in essential features from the above-named
genera, The splendid series of specimens in the Rufford Collection
tonfirms Nathorst’s remarks with regard to the narrowing of the
Pinng towards the point of attachment to the rachis, but on the
other hand, the English examples show a manner of attachment
of the pinng more in accordance with the genus Zwmifes, the
Dinnge heing inserted on the upper surface of the rachis, and
Apparently along two more or less distinet lines. The new genus
Zr:miop)‘ayﬂum, proposed by Nathorst for this species as a substitute
for Pterophyllum or Dioonites, on the ground that the characters
do nof conform in all essential respects with any existing genera,
Cannot well be retained in the light of the more recent facts
ﬂﬁbrﬁed by the large series of HEnglish speeimens. The genera
Divonites and Plerophyllum arve quite unsuitable for this species,

——

1 {A. 4), Abh. k.=k, geol. Reichs. vol. i, 1852, p. 21, pl. i. fig. 1.
® (A. 3), Denkschr. k. Ak. Wiss. vol. lvii. p. 46.
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and it would scem that Brongniart’s genns Zamifes corresponds
most closely in general characters with these large Wealden fronds,

A brief review of some of the numerous definitions proposed
for Zamites may suffice to emphasize the generally accepted
charactors, justifying at the same time Saporta’s pertinent
remarks as to the vague sense in which the name has frequently
been applied. In 1828 Brongniart® proposed Zamites for a few
fossil fronds showing some points of difference from his other
genus Zumie; he mentions Z Bechii, Brong., as an example
of the former, and deseribes the pinnge as: ““Be recouvrant
mutuellement et passant sur le pétiole commun; nervures
divergentes arquées, souvent bifurquées.”

The name Zumia is afterwards given up as likely to prove
misleading as regards the relationship of fossil and recent
leaves, and Zamites is described as characterized by the possession
of entire pinne, not truncate at the apex, and not deeurrent,
but slightly constricted at the base. Brongniart ineludes Braun’s
two genera Podozamites and Plerozamites as two subscetions
of Zumites. Goppert? uses Zamites in a wide sense, and notes
the resemblance of some species to the genus Encephalartos
among recenf eycads. The similarity between various fossil
fronds and species of this living genus has not been sufliciently
recognized by most paleobotanical authors. Gippert’s definition
does mot vestrict Zomifes to fronds with basally constricted
pinnz, but includes those with a swollen and auriculate
hase. Pomel,* true to his unfortunate habit of founding new
genera, proposes Crossozamie for certain species of Zwmifes, but
the name has not come into general use. Bornemann® describes
Zumites a3 comprising specics with a greater or less resemblance
to the recent Zamias, and defines the genus as follows: * Frond
pinnate, leathery, pinns approximate or distant, from ovate to
slender and linear in form, contracted at the base, entire or toothed
on the upper margin, blunt at the top. Veins of uniform size,
clearly seen on both sides of the pinnwe, dichotomous. Epidermal
cells having the same structure as in recent Zamias? Schenk

1 Prodrome, p. 94.

(1Y, pi 122,

3 Pomel, p. 342,

4 Bornemann, p. 54,

& (A, 1), T'1. foss. Grenz. Kenp. Lins, p. 158.
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gives a diagnosis of Zamites in which the veins in the pinne are
described as equal and parallel, and dichotomously econverging
towards the apex. He thus ineludes such forms as correspond
to Braun’s genus Podozamites. In Zittel’s Handbuch' we find a
closer approximation to the definition of Zamites as generally
accepted : the pinne are described as attached to the upper surface
of the rachis, and possessing a basal eallosity, rounded or some-
What contracted at the base; the median veins parallel, and the
oufer veins diverging towards the apex of the pinna.

Solms-Laubach * notes the oecurrence in the Fanate of pinnm
Which articulate with and separate from the frond axis, pointed
af the apex, abruptly rounded at the base, and attached obliquely
to the rachis, which they overlap and cover. Solms pertinently
Temarks that isolated segments of species of Zamifes may essily
be mistaleen for portions of other fossil genera. Before attempting
to modify in any way the definitions of Zamites, it may be well
%0 consider some of those special features which have been
Teferred to by several writers; and to see how far such details
of frond structure are likely to serve as trustworthy guides. As
Tegards the basal callosity usually ineluded in definitions of this
gemus, we must acknowledge the great diffieulty to be experi-
enced in deciding definitely as to its existence in many fossil
leaves. In the process of fossilization the pinnm of a cycadean
frond are often flattened down against the rock, and closely
adpressed to the surface of the rachis, and thus there may be
Iroduced transverse wrinklings just above the poinf of attachment
of the segments; such wrinklings may easily suggest in a fossil
8pecimen the original existence of a basal callosity. The venation
may prove useful in determining certain species, but it is not
very often that fossil specimens are sufficiently well preserved to
admit of a completo diagnosis of the venation character. If, for
example, we had neither the basal mor the apical portion of a
Pinng, it would be practically impossible to discriminate between
Some of the long narrow Ofozemites pinnm, and those of Zumites
and other genera.

Nathorst’s recently proposed genus Zamiophyllum, to which
reference has already been made, was founded partly to include

1 Zittel (A.), p. 218.
® Fossil Botany, p. 88.
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fronds of which the obliquely inclined pinne have a somewhat
narrowed base. This decrease in breadth fowards the point of
attachment of a pinna is characteristic of numerous species of
Zamia, Ceratozamia, and Mucrosamia, and might well be included
in a more extended definition of Zumifes. The basal contraction
of the segments is, as Nuathorst points out, directly opposed to
the accepted definitions of Divonifes and Plerophyllum ; but there
seems no good reason to regard such a feature as at variance
with the gemus Zamifes. This name Zumites was proposed by
Brongniart at a time when only two genera of living cycads
had been recognized, Cyeas and Zaumia; and the present definition
of the genus stamps it rather as a comprehensive and provisional
designation for certain frond characters which are now shared
by various members of the recent Zamice. If we retain Zamites
as usually defined, or in a slightly modified form, it must be
regarded merely as a convenient term to be applied to certain
fossil fronds in which some of the characteristics of Zwmiay
Macrozamia, Ceratozamia, or even Encephalartos may be repre-
sented. In the recent Zumiz the pinum are articulated to the
rachis, and in many forms are readily detached, leaving a distinet
cirenlar or elliptical scar; this same character is also met with
in other genera, such as Cerafozamia, Eneephalartos, ete. The
basal callosity offen referred to as one of the important charac-
teristics of Zemites is best seen in some forms of the genus
Mucrovamia, and the manner of insertion and position of the
pinnz on the rachis in species of Zumifes find a parallel living
in species of Bncephalartos, Ceratozamia, Macrozamia, and Zamia,

The following general definition of Zumifes may serve to
indicate those characters which are most readily recognized in
fossil fronds:—

Frond pinnate, pinne more or less obliquely inclined to
the rachis und attached to the upper surface, apiees acuminate
and tapering, or obtusely rounded, the base may be abruptly
rounded and marked with a eallosity mear the point of attach-
ment, or the pinne may be slightly and gradually marrowed
towards the base, margins entire; veins parallel, but slightly
divergent in the apical portion of each pinna.

Such a definition is perhaps suggestive of a genus with
characters expressed in too general terms, and not sufficiently
limited, but a more complete examination of the different types
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of fossil leaves may possibly lead to the institution of other genera
With more narrowly defined characters.

Zamites Buchianus' (Ett.).
[Pl III. Figs. 1-6: PL IV.; PL VIIL A.]

1847, Pterophyltum sawonicim, Goppert, Nova Acta Ae. Cwms. Leop.-Car.
vol. xxii. p. 3682, pl. xxxviii. fig. 13.
1852, Lterophylluin Buckhinnum, Ettingshansen, Abh. k.—k. geol. Reichs. vol. i.
Abth. iii. Ne. 2, p. 21, pl. i. fir. 1.
1836. ¢ Divonites Buclianus, Bornemann, Organ, Rest. Lettonkohl, p. 57,
1867, Plerophyllum savonicum, Ettingshausen, Bitz. k. Ak. Wiss. Wien.
vol. Iv. Abth, i, p. 11, pl. i. figs. 11 and 12,
1870,  Diconites Bushiunus, Schimper, Trait. pal. vég. vol. ii. p. 149,
Divonites saxonicus, Schimper, ibid. p. 211.
1871, Zamites Gipperti, Schenk, Pulwontographiea, vol. xix. p. 11, pl. i
fig. 6.
1879-80. % Divonites abictinus, Hosing and von Marck, Palwontographiea,
vol. xxvi. p. 218, pl. xliv. fig. 199.
1889, Disonites Buchiunus, Fontaine, Potomae Flora, p. 182, pls. lxviii.—Ixxiy,
Dioonites Buchianus var. angustifolius, Fontaine, ibid. p. 185, pls.
Ixvii., Ixviii., and lxxi.
Divonites Buchionus var. obtusifolins, Fontaine, ibid. p. 184, pl. clxviii.
fig. 3.
1590, Zamiophyllum Buchienum, Nathorst, Denkschr. k. Ak, Wiss. Wien.
vol. Ivii. pp. 46 and 49, pl. ii. fizs. 1 and 2 ; pl. §ii. ; pl. v. fig. 2.
Zamiophyllon Newwomanni, Nathorst, ibid. p. 47, pl. v. fig. 1.
1894, Zamiophyllum Buchianwm, Yokoyama, Journ, Coll. Sci. Jupan, vol, vii.
pt. dii. p. 223, pl. xx. fig. 1; pl. xxiii. fig. 6; pl. xxvii. fig. ba, b;
pL xxviii. figs. 1 and 2.
Zamiophyllum Buclicnwm var, angustifolic, Yokoyama, loc. eit. p. 224,
pl. xxii. fig. 4; pl. xxv. fig, 5; pl. xxviii. figs. 8 and 9.

o

Zamiophyllum Newnmarni, isid. p. 225, pl, xxii, fig. 8; pl, xxvi,

Type. Portion of frond. Collection of Herr Hohenegger, Teschen.?

ttmgshauscn defined the species as follows : P, fronde pinnata,
Pinuis cirea 1-2 dm. longis, 4-7 mm. latis, alternis, linearibus,
f‘“bltmoms, subangulo acuto adnatis, nervis creberrimis, tenuissimis
nstructis; shachide crassinscula.”

The type speeimen is described as the middle portion of a frond

1R ossihly Zamites Milleri, Zigno, may prove to be identical with this species

Zigno, Flor, foss. Oolit. vol. ii. p- 40, pl. xxx. fig. 6; Hugh Miller, Testimony
of the Rocks, p. 434, fig. 136).
Ettmdah.msen (A. 4), p. 32.
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at least 3-4ft. in length, and compared with Plerophyllum
Humboldti, Dunk. ; the latter species, however, appears to be a
typical Plorophyllum species, and quite distinet generieally from
Bttingshausen’s type. Schenk reproduces the figure given by
Ettingshausen, and points out the fact that none of the pinna
apices are shown in the specimens.  Very probably we may regard
Zumites Gopperti, Schenk, as Z. Duchianus (Ett.), seen from the
lower surface ; Schenk himself compared the former species with
Pleroplylium sazoniown, Reich.,! from Niederschinen, and there
seems good reason to follow Fontaine in including P. sazonicum,
as figured by Ettingshausen, as synonymous with Z. Buchianum.
Hosius and von Marck * have figured a small fragment of a frond,
which they refer to P. sawomioum, but the specimen is too im-
perfect to admit of accurate identification, The same authors
refer another specimen of cycadean frond to Divonites abietinus,
which shows a distinet resemblance to the smaller forms of Zumites
HBuchianus (¢f. Hosius and Marck, pl. xliv. fig. 199, and Pl 111
Fig. 1 of the present volume), but perhaps the similarity is hardly
sufficiently well marked to warrant the inclusion of the fossil in
the synonym list of the present species, without the addition of
a query. Some writers have preferred Diconites to Plerophyllum
for Ettingshausen’s species; Schimper and Fontaine both adopt
the former mame. The Potomac flora has yielded numerous
examples of fronds which Fontaine veiers to 2, Bushianus; he
speaks of the species as ““one of the most widely diffused and
eharacteristic fossils of the Potomae flora.””® This author institutes
two varieties of Ettingshausen’s species—D. Buehionus, var.
obtustfolius and vav. angustifolins. 1t might perhaps be advisable to
adopt Fontaine’s terms, and apply them to eertain forms of the
species represented in the numerous examples from the Wealden
of Eeclesbourne, but there is the usual difficulty to be faced in
drawing lines between one form and another. In looking at some
specimens we find the pinna apices are very distinctly acutely
tapered, and closely correspond with Fontaine's D. Buchianus var.
angustifolivs 3 but in such a frond as V. 21787, although on the
whole the pinnm are tapered, yet some of the segments terminate

! Tttingshausen (A. 8), Sitz. k. Ak. Wiss, Wien. vol. Iv. Abth. i. pl. i
figs. 11 and 12.

* (A. 1), Palmontographicu, vol. xxvi. p. 213, pl. sliv. fiz. 198,

3 Potomae Flora, p. 182,
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more obtusely, and lead us to specimens, such as V. 2227, in
Which we have no longer the form characterized by gradually
‘tﬂl)ered and pointed pinng. A similar variation in the apices and
18 the breadth of the pinne is pointed out by Yokoyama! in the
Japanese examples. The frond figured by Gippert as Plerophyllum
Carnallianum?® shows a certain resemblance to some of the forms
of the present species. Heer?® has compared the present species
With Zzmig globuliferus, Heer, from the Kome beds of Greenland.
Referonce has already heen made to Nathorst’s substitution of the
NeW genus Zamiophyllum for Miguel’s name Disonites. He points
Ut that the species is from Urgonian strata, and not of Wealden
48e ag Fttingshausen erroneously states. In referring to the basally
Rarrowed pinne in the Japanese examples, Nathorst notes that
the character is not apparent in the Furopean specimens; we still
fing, however, in the examples described from the Rufford Collection
“}"ﬂndant proof of this narrowing of the segments. The largest
Pnng mentioned by this author has a length of 260 mm. and
A breadth of 4-6mm.; in a pinna which is 3°5 mm. broad there
6 12 veins, in one with a breadth of 6mm. 17 veins, and 22
Veins in pinne 8 mm. broad. Nathorst compares 2. Buckianus
With the recent eycad Zwmiw media, Jacq. In describing a second
Apanese form, which he refers to another species, Z. Naumanni,
€ expresses the opinion that it may possibly represent the lower
Part of g frond of Z. Buehianus; it is compared with Zumites
Scimz!sii, Schimp. (=Z. Gopperti, Schenk), from the Wernsdorf
eds, Yokoyama also figures under Nathorst’s species Z. Nawmanni
(L. xxi, fig. 3, and pl. xxvi.) a portion of a frond with pinna
4Ving a breadth up to 20mm., but suggests that it may be
SPC‘Ciﬁeully identical with Z. Buchiunus,

The Lnglish examples clearly demonstrate that the pinnm are
Wached to the surface of the rachis, and not laterally as Nathorst
"ferred from his less perfect material. 2 Nuwmanni, Nath.,
8 in ) probubility identical with Z. Buchiznus; the specimens
of the former fignred by Nathorst seem in some cases, eg. pl. iii,
ind p], fig. 1, to show a surfuce attachment of the pinne.

s

! Yokoyama, p. 223.

2 (1), pl. i. fig. .

® (A. 3), FL. foss. Arct. vol. vi. pt. 1. p. 12, pl. i.
* (A. 8), Denkschr. k., Ak, Wiss. vol. Ivii. p. 47.
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In the specimen represented in pl. v. fig. 1 of Nathorst, there
appear to be two elliptical scars about the middle of the frond
fragment ; these agree very closely with similar scars in several
of the Rufford examples, and represent the points of detachment
of pinnm. The abundant examples in the National Collection
enable us to extend and modify the existing definition of the
species. Among recent species Cerafozamia mexicana, Brong.,
Zuamia eycadifolin, Jucq., Macrezamia Macloayi, Mig., and Encepha-
lartos Lehmannd, Lehm., may be mentioned as possessing fronds
very similar in form to those of Z. Buehianus (Ett.).

We may define the species as follows :—

Frond large, pinmate; rachis longitudinally striated, with a
fairly broad median groove on the upper surface. Pinne
alternate, opposite or subopposite, varying in length from 8-4 cm.
to 20 em., and in breadth from 1-5 to 2mm., attached obliquely to
the rachis, and slightly thickened and somewhat broadened at the
actual point of insertion; separated from the rachiz by a distinet
absciss line, leaving an elliptical scar; generally narrowed towards
the hase, but in the narrower pinn@ this reduction in breadth
deereases and is not nearly so evident; usually inelined at about
45° to the rachis, they may be almost at right angles to the frond
axis, and in the case of young fronds and the apical portions
of larger ones, the pinnm are attached at a much more acute angle.
The distance between the pinnee varies considerably in different
parts of the same leaf, and in leaves of different ages; apices
generally tapering to a point, or more or less obtuscly rounded.
Veins numerous, parallel, and as a rule not very prominent.

V. 2120. Pl. VLIIL! Fig. 1 and PL TII. Fig. 5. This splendid
specimen has a length of 77-5cm.; broken at one point, and
somewhat displaced laterally. Dreadth of pinnse varies from 2 to
9 mm. Attachment of the pinnm not shown in this example.
The broader and lower pinnm appear to taper towards the rachis
more than in many specimens. Tips of some of the pinns clearly
seen, as in PL TIT. Fig. 5; these agree very closcly with the
apices of pinne in V. 2123 (P1. IIL. Fig. 3). Certain parts of
this frond agree exactly with V. 2825, ete. The apical portion
appears to be identical with Diconiles Buchianus var. angustifolia,
as figured by Fontaine in his pl. lxx. fig. 2* The lower portion

1 Represented in PL. VIII. } nat. size.
2 Potomac Flora.
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rresponds to that of V. 2123a, cte. Veins numerous, but not
“’elﬂ marked. Towards the upper end of the rachis there are
“lhiptical scars marking the original places of insertion of detached
SCBments. It V. 2120 and V. 2898 be compared, the most striking

Eﬂ!erﬂﬂce seems o he the less tapered and narrowed bases of the
Pong in the latter specimen. Eecleshourne, Rufford Coll.

V. 2297, PL IIL Fig. 4. Large specimen, with unusnally
m_“d pinnz; length of rachis 88cm., width 1'2cm. The
Oblique attachment of the segments distinctly shown, also the
Nature of the base and the position of the pinnm on the axis,
Wiace of the rachis marked with longitudinal strie; about
m‘m, from each margin of the rachis there is a distinet longi-
udmﬂﬂy ranning line, Pinne long, narrow, and slightly curved ;
e row attached obliquely by tapering bases to the upper surface
of the frong axis, alternate in position. In the lower part of the
fronq the pinnw have a length of ahout 19 cm., and a breadth
?F I'Sem.; their distal ends are bluntly acuminate, as shown
™ Pl III. Fig. 4. Very little, if any, indication of a basal
efluosit,y on the segments. There is only a slight difference in
S1Z¢ between the upper and lower pinne. €f. V. 2820. Eccles-
bourne, Rufford Coll.

t

V. 2820. A very similar speeimen. Rachis 29 em. long; the
Dgest pinna between 17 and 18 em. in length and 1 em. broad.
“Wards the upper end of the frond the pinnw are about 10 or
lem, long ; the apices are not shown, and therefore the actual

Iejngth can only be approximately measured; breadth of these
Pline ahout §mm. Ecelesbourne. Rufford Coll.

V. 21254, Rachis 21 cm. long. The upper portion closely
Tosembles Digonites abietinus s figured by Hosius and von Marck.
El‘:eleshourne. Rufford Coll.

V. 2198, Portion of a rachis of a large frond; the bases of
df*.taehe;l pinnge well preserved, also traces of scars on the rachis.

Eeclesbourne, Rufford Coll.
. V. 2863, PL 1L Fig. 2. The chief feature in this specimen
18 the very distinetly and gradually tapering terminations of the
“W pinne which are preserved. Compare the apex of one of
®8¢ pinnwe, with those of the two shown in PL 1II. Fig. &
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(V. 2120), and the less pointed form of V. 2123¢ (P1. TIT. Fig. 3).
Eeelesbourne. Rufford Coll.

V. 2123c. Pl III. Tig. 3. At the upper end of the specimen
there is part of a rachis with five pinna attached; the rest of the
slab shows several imperfect pinnw with gradnally tapered tips;
the tips seem to be intermediate in form between those of
V. 2227 (Pl ILL Fig. 4) and V. 2363 (PL 1LII. Fig. 2),
V. 2123, ete. Icelesbourne. Lufford Coll.

V. 21250, Pl. IV. Fig. 1. A young frond, 25cm. long;
of. V. 21235, ete. Pinnm approximate, very graduully tapering
distally. The pinng are broadest in the middle of the specimen,
and narrower towards either end; at the lower end the pinnae
are narrower and less closely arranged, agreeing with those of
V. 2262 (Pl 1II. Fig. 1). Compure also V. 2898 and Fontaine's
pl. Ixxi. fig. 2. Eeclesbourne. Rufford Coll.

V. 2125.. Pl 1IV. Fig. 2. Rachiz 33 cm. long. Pinnwm
alternate and opposite, rachis depressed, the points of atfachment
of segments elearly shown, apical portions not preserved ; broadest
pinna 7 mm., narrowest 5 mm. Venation distinet. Cf. V. 21234,
V. 21234, cte. Leclesbourne. Rufford Coll.

V. 21234. Pl. IV. Figs. 4 and 5. 85 em. long. Rachis well
shown, the longitndinal irregular striations distinet; these pro-
bably indicute strands of hypodermal sclerenchymatous tissue.
Tips of pinnw not seem, but bases very distinet ; in Figs. 4 and 5
the surface and oblique inserfion is easily recognized, also in some
pinnes the very slightly broadened base. In the lower part of
the frond the pinnw are nearly at right angles to the rachis, but
more oblique towards the upper end. Veins numerous and fine,
and in many pinnw clearly shown. Keclesbourne.  Rufford Coll.

V. 2925. Pl. 1V. Fig. 3. Bpecimen very similar to V. 21254 ;
but pinnam farther apart, and in this respect identical with the
lower portion of V. 21284. In addition to the larger example,
there is a very small fragment on one side of the slab, which is
evidently the tip of a frond (PL 1V. Fig. 3); in this the segments
are closer together and more oblique to the rachis than in
V. 21255, and more like V. 21236 and V. 21256, Lcelesbourne.

Lufford Coll.
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V. 2262. (PL TIT. Fig. 1.) This agrees fairly closely with
Divonites abietinus (Gopp.) as figured by Hosius and von Marek?*;
Probably their specimen is not a true example of Goppert’s
Species.  Small picee of rachis with long and narrow pinne; mode
of insertion well seen. Cf. 2125b; breadth of pinnm about the
Same, but in the present specimen the segments are farther apart
and more spreading; this difference, however, only applics to the
Upper three-fourths of 21254; in the lower fourth it is practically
dentical with V. 2262. This and some other specimens appear to
be identical with D. Buchianus var. angustifolia as figured in the
Potomac Ilora, and with some of Yokoyama's specimens, e.g.
Pl xxii. fig, 4, pl. xxv. fig. 5, and pl. xxviil. figs. 8 and 9.
Cf. V. 2898, V. 1069, and the upper part of 21254. Longest

Pinna 7-5 cm., and 3 mm. broad. Ecclesbourne. Rufford Coll.

V. 720. Two specimens. Fragments of a young frond; pinne
very obliquely set and approximate. Hastings. Dawson Coll.

V. 1069. Small specimen, probahly the lower part of a frond,
the pinnw being much narrower in the lower than in the upper
Portion ; manner of attachment of segments distinet. Cf. V. 2262,
V. 21254, V. 21235, ete. Ecclesbourne. Rufford Coll.

V. 2123. Very imperfect oxample. Bases of several pinnm
show clearly the manner of attachment to the rachis; at the base
of some of the pinne a wrinkled appearance suggests the existence
of a callosity. There is not quite the same gradual narrowing of
the pinne towards the frond axis as in V. 2227 and many other
Specimens, Pinnge long, and tapered to an acuminate tip, as in
V. 2363 (PI. IIL. Fig. 2), etc.

V.21235. Rachis about 27 em. long; pinne 4 mm. broad, alternate
and approximate. Cf. V. 2898, The lower part of this specimen
appears to be identical with the upper portion of V. 2125, also with
V. %20. Evidently a young frond.

V. 21234. Part of a single pinne, showing sharply pointed apex ;
Venation not distinet. Eeclesbourne, Rujford Coll,

! (A. 1), Palmontographica, vol. xxvi. pl. xliv. fig. 199,
* Yokoyamu, foo. et
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V. 2125. Rachis 19em. in length. Tongest pinna 12em.,
gradually tapering towards the tip, which is not present. The
long, narrow, and tapering segments of this specimen arc exactly
the same as those in the smaller examples, V. 2262 and V. 1069.
Cf. ¥ontaine,' pl. Ixxiv. figs. 1-8, ete. Ecclesbourne.

Rufford Coll.

V. 23730. Broad rachis, 1'2 mm. at the lowest end, but obviously
flattened. Groove in the middle, and on each side of the groove
there are two elliptical scars marking the places to which segments
were attached; some of the segments appear to have a basal
callosity ; pinne opposite or suboppesite. €f Nathorst’s figure
(PL V. Tig. 1a)* of the rachis of what he calls Z. Naumanni.
Eceleshourne. Rufford Coll.

V. 2698. Very large specimen, but the details not well
preserved.  Rachis 43 cm. long ; pinne of the gradually tapered
form, as in V. 2863, ete. The upper portion the same as V. 2898,
V. 21256, ete. Breadth of uppermost pinna 1'5-2mm.; that of
the lowest 1 em. This appears to be a frond seen from the lower
surface, the pinnee heing, therefore, apparently laterally attached
to the rachis. Eccleshourne. Rufford Coll.

V. 2898. A fine example of what is probably a partially
expanded frond. Rachis about 20 cm. long. Some pinne about
14 em. in length and 3—4mm. broad; towards the tip the pinns
are crowded and imbricate, with a width of about 8 mm.; towards
the hase 6 mm. broad. Sussex. Beclles Coll.

Cf. the tip of this and V. 2120, V. 21256, cte. V. 3158,
V. 3154, V. 3156, and V. 3167. Other specimens of this species.
Eccleshourne. Rufford Coll.

Zamites Carruthersi, sp. nov.
[PL VI. Figs, 2-4.]
Type. Tortions of fronds. British Muoseum.
Frond pinnate; rachis longitudinally striate; pinmae alternate,

attached by an oblique base to the outer part of the upper surface
of the axis, almost at right angles to the rachis in a fully

! Fontaine, Potomae Flora.
? Denkschr. k. Ak, Wiss. vol, lvii.
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developed frond, linear or linear-elliptical, somewhat abruptly
Narrowed towards the base, but slightly broadened at the actual
base of atfachment, separate from the rachis by 2 well-marked
articulation. Veins divergent from the base, but for the most
Part parallel, and diverging at the tip of the segments, which is
bhll:ltly rounded. '

In the examination of the fossil fronds in the National
Collection, and the comparison of them with the leaves of
existing species, I have often been struck with the close corre-
spondence hotween certain forms of Wealden fronds and species
of the genus Encephalarfos. An inspection of a thoroughly
Tepresentative collection of the differcut forms of Encephalarios
fronds, sueh as are to be found in the exceptionally good
collection of living and herbarium specimens at the Royal
Gardens, Kew, tends to very considerably widen one’s coneeption
88 to the characters of this recent genus of eycads. The
8pecics gemerally met with in collections are those in which
?hﬂ pinnge are broad and more or less spiny; but the genus
ineludes various other forms with pinne of quite a different
form, which often hear a striking resemblance to various fossil
fronds, As examples of the diversity of leaf form to be met
With in this genus, the few following species may be cited as
Tepresentatives of some of the forms assumed: E. Caffer, Miq.,
With its stout oval pinum, with or without marginal teeth,
£. pungens, Tehm., with long, narrow, and acuminately terminated
Segments, E. oycadifolins, Lehwm., and B, Ghellinckir, Lew. (PL
XIIL. Tgs. 38-5), characterized hy the long and narrow pinns,
Which form a striking contrast to the broader and better known
Segments of &, horridus, Lehm., and other species. Some of the
Species, e.g. F. Lehmanni, Lehm., K. eyeadifolius, Lehw., and others
have a close resemblance to some species of Cerafozamia and Zumia.

In the introdactory remarks mention was made of the institution
by Foutaine of a new genus, Eacephalartopsis, for certain isolated
Pinnz from the Potomae beds of North America; and such a genus
might serve a useful purpose if founded on more satisfactory
Material, but as at present defined it cau have but little value.
POSsihly the institution of such a genus, with a wide and modified
definition, might prove a valuable addition to our list of fossil
genera, but for the present it will perhaps be better to fall back
on the old and comprehensive Zamiles. 1 have ventured to
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connect the name of Mr. Carruthers with the present species of
cycadean frond, as a slight recognition of his valuable contributions
to our knowledge of the fossil Cyeadacee.

Some of the large detached pinne figured by Fontaine as
examples of his new species Zumites tenwinervis, agroe fairly closely
with those of the present form, but in the Potomac plant the
venation appears to be coarser, and the bases of the segments
usually “abruptly subcordate ”; in the pinna shown in Fontaine's
pl. Ixxvi. fig. 7 the base seems much more like that in the English
specimen. The paucity and imperfect character of the Potomae
material, and the differences already alluded to, hardly warrant
the adoption of Fontaine’s name for the English forms. There is a
close resemblance between the present specimens and some of those
referred to Z. Buchiunus, e.g. V. 2123, but in the latter species
the longer and more gradually tapering pinnm are sufficiently
charactoristic to distinguish the two forms. Among recent eycads,
Encephalarios longifolius, Lehm., is one of those which resemble
very closely in habit the fronds of Z Carruthersi. As examples
of other fossil fronds to be compared with this species, Zumites
affinis, Schenk,! and Paleszamia rectn, Tate,? may be mentioned.

V. 21234. Pl VI. Fig. 4.

In this specimen the manner of attachment of the pinnge is
clearly shown; the line of separation being particularly distinet
at the base of the middle pinna of the portion of frond represented
in Fig. 4, 1. VI. Rachis at least 1em., broad, and marked with
fine longitudinal lines. Venation very distinet, as in V. 2123..
Only a portion of the specimen shown in the figure ; rachis
21 em. long. Feclesbourne. Rufford Coll.

V. 2123c. PL VI. Figs. 2 and 3,

The pinne are very like those with blunt apices which have
been included in Z. Buchianus (e.g. V. 2227), but in the present
specimen the base and manner of attachment of the pinnge con-
stitute the special features. The form of baso clearly seen in
Fig. 8, and the blunt apex with the slightly divergent veins in
Fig. 2. Rachis in this specimen 13 cm. in length, with portions
of nine pinnee on one side. Eeeleshourne. Ruffird Coll.

! Palwontographica, vol. xix. pl. iii. fig. 6.
* Tate (A.), Quart, Journ. Gool. Soc. vol. xxifi, pl. v.
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The spocimens referved to as Ofozamifes Klipsteinii var. longi-
Holia should be compared with Zumites Carruthersis e.g. V. 21234,
V. 2192, and V. 21226; but in those and similar specimens the
Pinne have a more or less distinctly auriculate base. V. 21234
Single pinna. €f. V. 21234. Ecclesbourne. Rufford Coll.

Specimens of Doubtful Position.

V. 2742. Pl. VL. Tig. 1. This may perhaps be the terminal
Portion of a frond of Z Curruthersi, or possibly ol Ofezamiles
K lipstainii var. longifolia, but it is very difficult to feel any great
tonfidence in placing it in such a position. Ecclesbourne.

Rufford Coll.

Yig, 5.—F Zamites sp. (V. 2744). 3§ nal. size.

V. 2744. Fig. 5. This specimen and V. 27434 suggest portions
f’f a frond very similar to Ctendis faleats, L. and H., but no
digation of anastomosing veins has been detected in the pinns
of these Wealden examples. The portion of frond shown has
a length of 13'5em.; one of the broadest pinmee is 7mm. in
breadth, and is traversed by about ten veins (Fig. 5a). To some
extent the specimen reminds one, as regards gemeral habit, of
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Zumites Buchianus, but the venation and decurrent pinn® are
distinctive features in the former, and the pinnz are more
oblique than in Eitingshausen’s species. Eccleshourne.
Rufford Coll.
V. 2275. Another terminal piece of frond, agreeing closely
with V. 2743, and very possibly the same species, but the
specimen shows no details, being merely a brown stain on the
surface of a coarse grit. It is possible that these two specimens
may helong to the terminal portion of a frond of which the
older and larger segments are shown in PL VIL Figs. 1, 4, and 6

(V. 2122, V. 21264). Rceleshourne. Rufford Coll.

V. 27480. In some respects not unlike Nathorst's figure of
Zamiophylion Nawmanni, a species of Japanese frond now referred
to Zumites Buchianus. The present specimen is in all probability
part of a frond seen from the under side. Cf. Ctenophyilum lati-
Jolium, Font., a plant which Fontaine! refers for no very obvious
reason to Schimper's genus Clenophyllum. V. 8188. Fragment of
the same form. Ecelesbourne. Rufford Coll.

Genus ANOMOZAMITES, Schimper.
[Trait. pal. vég. vol. ii. 1870, p. 140.]

In discussing the genus Nifssonis mention was made of
Schimper's genus dnomozamites, which he instituted for certain
Pteraphyllum-like leaves possessing the following characteristies :
“Iolia speciosa, mediocria, vel parva, eclongata-oblonga vel
elongato-lineulia, pinnatisecta, hic illic (juniora) integra, mervis
rhachi perpendicularibus, parallelis, simplicibus vel e basi dicho-
tomis; pinnis inequalibus, rectangulis, membranaceis vel tenui-
coriageis.”

No mention is made in this definition of the place of insertion
of the segments, whether lateral or on the upper surface of the
leaf axis. Nathorst has since given special prominence to the
manner of attachment of the segments as the chief distinguishing
character between the present genus and Nilssonia;® the same
author has also instituted & new genus for the receplion of

! Potomac Flora, p. 175, pl. lxviil. figs. 2 and 8.
2 Bee ante, p. 52.
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Anomozamites-like leaves with dichotomizing veins. We must,
then, somewhat modify Schimper’s original diagnosis, and the
following may be adopted as a rough definition of this pravisional
genus _Anomozamites; it is a slightly altered version of that in
Zittel's Hundbuch.!

Frond comparatively small, linear or tongue-shaped, and usunally
divided into segments which present a more or less obvious
difference in size, separnte or confluent at the base, attached
Iﬂtel'u.lly to the rachis, and never entirely covering the upper
face of the frond axis; the segments bluntly rounded or fruncate
distally; veins simple and parallel, generally at right angles to
the rachis.

The examples of this genus possess, as & rule, a characteristic
habit which marks them off from the pinnate fronds of Piero-
Phyllwm with their equal and longer segments. It is difficult in
Some cases to distinguish between the genera Anomozamites and
Nilssonia. In the former the segments are sometimes attached
to the rachis in such a manner as to suggest the surface insertion
of Nilssondu, but there is always some part of the frond axis
exposed to view, whereas in Nilssonia the lamina appears to be
continuons from one side to the other. It is mot easy in the
Present instance to decide whether the genus Plerophyllum or
Anomozamites is the more suitable; both are purely provisional
genera, and it is mot a matter of very great importance which
term is adopted.

Anomozamites Lyellianus (Dunk.).
[Fig. 6.]
1846,  Preovopliylium Lysllienum, Dunker, Wealdenbildung, p. 14, pl. vi. figs.
1 and 2.
1848,  Ptorophylinm Lyellianmem, Bronn, Index. pal. nomenel. p. 1056.
1849, Zumites Lyellianus, Brongninrt, Tableau, p. 107.
1850,  Provophylium Tyellianwm, Unger, Gen. epee. plant. foss. p. 250.
1851,  Diovnites Tyellianus, Miguel, Tijdsch. Wis, nat. Wet. iv. p. 205.
1862, Propophytion  Lyellianwm, Etingshuusen, Abh. k.=k. geol. Reichs.
vol. i. Abth. iii. No. 2, p. 22.
1856. Diconites Lyellianes, Bornemann, Organ. Rest. Letlenkohl. p. 56.
870, Prepophylium Tyellianwn, Schimper, Trait. pal. vég. vol. ii. p. 137,
1871, Plerophylium Lysllianum, Schenk, Pulwontographica, vol. xix. p. 230,
pl. xxxiv. figs. 1 and 2.

1. 224,
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Type. Large specimens of frond. Berlin Musenm.

Dunker thus defines the species in his Wealdenbildung :—

“Pterophyllum fronde pinnata, pectiniformi, pinnis oppositis
Hnearibus wque distantibus, approximatis basi fere confluentibus,
apice obtusis, angulo recto adnatis, nervis iv. vel v. tenerrimis,
thachi plana subsuleata.”

The figure of Dunker’s type speeimen is very much more sug-
gestive of the genus Pleraphyllum, than arve the drawings given by
Schenk, or that of the solitary specimen in the Rufford Collection.
Probably the original specimen is part of a frond seen from the
under surface, thus showing a particularly prominent rachis. Tt
may be that the English fossil should be placed in a new species,
but the apparent differences which distingnish it from Dunker’s
specimen may be merely such as are the result of a more fully
developed condition of frond in the latter case. Possibly Zamites
@qualis, Dunk.,' should be included in this species. Schenk’s
figure agrees more closely with the English specimen : this author
speaks of the segment as being attached to the upper surface of
the rachis, and not laterally insceted ; if this were really the case,
the genus Pforophyllum as usually defined would be inapplicable.
Sehenlds example does not show the rachis sufficiently clearly
to definitely settle this point, but in all prohability, as in our
specimen, there is a narrow line of axis separating the two rows
of segments. A close inspection of Schenk's figure enables us
to detect certain slight differences in the breadth of the pinnz,
similar to those in the Ecclesbourne specimen. It must be
remarked, however, that there is very little difference in the
breadth of the several segments. There is a striking agreement
as regards general appearance and arrangement of the segments,
between the Wealden specimen and the Jurassic species 4namo-
samites Nilssoni. Tindley and Huatton® figared this plant as
Pleroplylium Nilssoni (Phill.): from their figure it iz not easy to
decide between Nilssonia ov Anomozamites as the most suitable
genus, but an examination of several specimens of this species
from the Yorkshire coust, shows very elearly the characteristics
of the latter genus, There are several examples of this form in

} Wealdenbildung, pl. vi. fig. 3.
# Lindley and Hutton (A.), Fossil Flora, vol. i. pl. Lxvii, fig. 2.
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the Leckenby Collection, which have heen examined by Nathorst
and referred by him to Aromoznmites.

In addition to the single specimen of dnomozamites Lyellianus
in the British Miuseum, there is a somewhat larger example in the
luseum of Practical Geology, Jermyn Street. In this latter
Specimen the pinne are broader and have a more open arrange-
ment. The lateral attachment is very elearly shown, and the four
Or five veing in each segment are distinetly marked. Here and
there may be noticed slight differences in the breadth of the
Sezments, which are arranged alternately towards the upper and
lower ends of the specimen, but in a few cases the pinne are
OPposite. The Jermyn Street specimen is from the Wealden of
Ore near Hustings.

1. 6.—Anoimosamitss Lyelfianys (V. 3261). Naf. size.

V. 3251, Fig. 6.

Probably a young leaf, showing clearly a gradual diminution
in the length of the segments towards either end of the rachis.

anner of attachment and venations of the pinnie clearly pre-
Served ; each segment appears to have four or five simple,
Parallel, and distinctly marked veins as shown in Fig. 6a. The
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segments appear to be much thicker than in the similar Jurassie
form A. Nilssoni, and their breadth is much more uniform than in
the latter species,

A species of a somewhat analogous habit has recently been
described by Fontaine under the name of Zumites Montanensis from
the Montana Coal-field.! Eeclesbourne. Rufford Coll.

Genus CYCADOLEPIS, Saporta.
[Pal. Frang. sér. if. végétanx, vol. i, 1875, p. 200.]

In 1875 Saporta proposed the term Cycadolepis as a convenient
generie designation for detached bud scales of eycadean fronds.
He “defined it as follows : “Bauamee coriace basi dilatate loco
insertionis crasse facie interiori plus minusve concayve nudsque,
facie autem dorsali convexiuscule, sursum elongate lanceolato-
acuminate, extus ad utrumque latus tomento piloso donate.”

A small number of fronds have been recorded in which larger
or smaller basal scaly structures are preserved ; as a foew examples
of such, we have Zamites gigas, Morr.,, as figured by Saporta,?
Podosamites distans, Presl,® Olozamites 8p.,* Padozamites lanceolutus
minor, Behenk,® ete. Among recent eyecads we have, in addition
to the ordinary pinnate fronds, various forms of smaller scale
leaves; the latter are particularly well seen in Cyeas, where an
old stem shows a clearly marked alternation of the persistent
basal portions of fronds alternating with the bases of scale leaves,
These scale leaves are true leal structures, in which the green
assimilating portion of the phyllopodium has not heen developed.

! (A. 8), Proc. U.8. Nat. Mus. vol, xv. p. 494, pl, lxsxiv. fig. 4. Fontaine
omits to mention that Dawson has deseribed a fragment of cycadean frond
from the Kootanie series of the Rocky Mountains as a new species, Zamites
Montana, v nume dangerously near to 2. Montanensis (see Duawson, Trans, Roy.
Soe. Canada, 1885, section iv. p, 7, pl. i. fig. 6).

2 Loe, cit. pl. Isxxi. fig. 1.

3 Ihid. pl. lxxvi. fig, 2.

# Zid. pl. lxxvi. figs. 8 and 4 [see also Zigno (A.), Flor. foss. Oolit. vol. ii.

pls. xxxv. and xxxvi.].
# Nathorst (A, I), Flor. Bjul, i. pl. xvi, fig. 10.
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In the genus Cerafozemic the expanded base of a frond shows
two lateral stipule-like appendages, and these are also found in
the same position on the margin of the smaller scale leaves.! In
Some forms of Macrozamin, the surface of an old stem is entirely
enclosed in a thick armour of large persistent petiole hases without
any gecompanying scales. Many recent cycadean stems appear
1_30 be covered by numerous seale-like structures of identical form;
1 s by no means an easy task in many cases fo distinguish
bétween the bases of true fronds and those of scale leaves, even
Where hoth forms of leat are present. The variation in form
and size exhibited by the seale leaves of recent species, sufliciently
demonstrates the futility of attempling any exact generie or
8pecific diserimination in the case of the isoluted fossil examples.
1t is true we have in Dioon and Cyeas fairly characteristic lanceo-
?"ite scales, often clothed in a dense woolly covering; but a close
nspection of a tall stem of the lafter genus reveals a marked
difference in the scale leaves towards the apex of the stem, and
those in the older portions, where there are only the persistent
broad bases adhering to the plant stem. In dealing with fossil
8tale leaves it will probably be wise to extend the definitions of
Saporta's genus and to inelude in it not merely the  elongate
linceolate-acuminate” forms of bud seales, but also other forms
of true scale leaves, as well as those structures which may be
Yegarded as the persistont bases of petioles. This genus, used
in 4 much more comprehensive sense, should afford a convenient
Means of grouping together those detached leaf struetures, which
fl‘equently cannot be definitely referred to any particular genus
Or species. Such isolated plant members, in themselves, perhaps,
of little value, are worthy of reecord as contributions to the
Waterig] from which to build up a more complete history of
fossil cycadean plants. Bome of the numerous sgcales in the
Rufford Qollection may, indeed, be referred to cerfain forms of
Stems, and no doubt as our material is increased others may
be recognized as portions of some well-defined genus or species
of cycad.

In the male and female flowers of some vecent species the
detached scales bear a close resemblance to the sterile leaf
$tructures of the stem; it will be well, therefore, to include

! Engler and Prantl, Cyeudacee, p. 7.
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in the genus Cyeadolepis such seale leaves as afford no clear proof
of their carpellary or antheriferous nature. As an example of such
a resemblunce, it may be noted that some of the smuller examples
of the Ecclesbourne seales present a distinet agreement in shape
and size with the detached carpellary seales of such a form as
Macrosamin Dyeri. Similarly the isolated leaves of the “bulhils” !
of Cyeas and other genera, erroneously compared by some with
the inflorescences known as Benneffiles and Woilliwmsonia, should
be included under this comprehensive genus; also the narrow
lanceolate-ucuminate and short broad leaves of the two latter
generd.

The only forms included by Saporta in Cycadolepis, e.g. C.
vitlosa and €. Rirta,® ave narrow leaf-like structures similar to the
scales of Dioon or Cyeas. Fliche and Bleicher® have adopted
Saporta’s name for a very imperfect fragment which seems to
be practically indeterminable. We may, perhaps, as a matter of
convenience, and to avoid the obvious danger and inexpediency
of instituting several more or less meaningless specific names,
arrange the various detached seales under two main heads,
basing the distinction of the two sections on the general form
of the scales.

Cycadolepis.

Scale-like leaf structures of cycadesn plants, varying consider-
ably in form and including detached petiolar bases, bud scales,
ete., also isolated carpellary or antheriferous seales which exhibit
no trace of ovules or pollen-sacs.

L.— Cyeadolepis (Dory*- Cyeadolepis). Sealez of a more or
less linear-lanceolate form, hroadest at the base and
tapering gradually towards the apex.

2.—C. (Bury®- Cyeadolepis). Broadly oval or orbicular scales,
with the broadest portion frequently mearer the distal
than proximal end; thick and fibrous structures,

—

Miquel (1), p. 7, pl ii. figa. T and J.

Saporta, fe. eit. pp. 201, 202, pl. exiv. figs, 4-6,

(A.); Bull. Soe. Sei. Nanoy [2], val. v. figs. 9-11, p. 76.
Bdpy =spear.

L T T

elpls = broad.
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1.—Dory-Cycadolepis.

The forms included in this section of Cycadolepis arve practically
Such as Saporta describes in his diagnosis of the genus. Saporta’s
“Xamples are regarded as distinet species, but it is surely un-
Necessary to institute elaborate specific definitions for such isolated
Structures, and especially as the so-called species bear a distinet
refﬂmblance to one another. Both forms are from the Lower

Mimmerjdgian of the provinee Ain. €. villssa is compared with
the scales of Stangeria, and €. hirts with those of Cleas and
toon., Tt is by no means unlikely that both may belong to

Wliamsonia ; similar scales figured by Fontaine in a specimen
f Williamsonia virginiensis, Font.,' from the Potomac beds, and
Some of the Wealden Williamsonia scales both present a strong

€uess fo the French specimens, and suggest the possibility
of oenerio identity. A specimen in the Rufferd Collection
(V. 2830), consisting of a collection of marrow acuminate hairy
Scales, which is probably part of a cycadean stem, shows some
Stales very similar to €. hirfa, Sap. Feistmantel has figired a
SPecimen of what he calls €. pilosa® from the Gondwana flora
of Indig which agrees very closely with Saporta’s examples,
so with the leaves of . wirginiensis, Font. The same author

Bures another form as Cycadolepis,* which may perhaps be
Tegarded as a cycadean seale, The specimen fignred by Nathorst
as‘ Cycadospadiz infeger angustior, Nath.,* sugeests a form which
Wight be included in the present section of Dory- Cycadplepis.

V. 2802. Single leaf; linear-lanceolate in form; 7:5 em. long,
S Tm, bropd, delicate hairs on each margin, Appears to be
Wentica] with Saporta’s ““species” O. willosa. Compare V. 2129,
M which there arve several similar scales aggregated together.
ry likely this specimen may be a detached leaf of Williamsondn.
Utther reference will be made to this form of scale in the
l]em"iptions, of cycadean stems and some of the specimens of
“ncttites ( Williamsonda). Eccleshonrne. Ruffard Coll.

! Potomae Flora, pl. exxxiii. figs, 6 and 7.
3 Foss. Fl, Gond. vol. ii. pl. vii. fig, 5.

® Ihid. vol. i. pt. iv. pl. xiv. figs. 10-12.
4 Nathorst, loe. ¢it. pl. xviil. fig, 6.
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V. 2129%. A scale or possibly petiole base with numerous
hair-like appendages; similar to V. 2802. Cf. also Cyeadalepis
hirta, Sap., and the Ofozamifes petiole of PL. IL. Fig. 4 of the
present volume. V. 2927. Part of another woolly or hairy seale.
Eccleshourne. Rufford Coll.

%.—Eury-Cycadolepis.

In this section are included several detached scales varying in
shape from an almost orbicular or somewhat pentagonal form, such
as V. 2699, represented in Pl. VL. Fig. 6, to the larger and longer
type as shown in PL. V. Fig. 2. 8o far as I have been able to
discover, these forms have not been previously figured; there
cannot be much doubt as to their original connection with some
form of eyeadean stem, and indeed some of the specimens are
identical with the stout curved seales on such stems as those of
Fittonie. In some cases the scales occur in very close associa-
tion with stems, but in mone are they found actnally in place.
For the present, at any rate, it is better to deseribe some of
the more characteristic forms, and to include them all under
Cycadolepis, suggesting at the same time the very probable
and indeed almost certain identity of some with the scales of
Fittonie and other forms of stems. Hosius and von Marck have
deseribed a specimen from the Gault of Ahaus (Westphalia), which
they regard as probably made up of a few large petiole bases
helonging to some form of cycadean stem. One of these
“petiole bases’ has a length of 11em. a breadth of 4:7cm,
and is 4cm. in thickness. The generic name Megalozamia i3
proposed for thizs doubtful fossil, and the following definition
is given by these authors: ¢ Rhachidum basibus inecrassatis
carnosis faleiformibus, costis quatuor longitudinalibus preeditis;
costis marginalibus  acutioribus, costa et dorsali et ventrali
obtusiori.” * Structures such as this diagnosis deseribes would
be legitimately included in the genus Cyeadoleprs, used in the
more comprehensive sense as suggested above.

1 (A. 1), Palwontographica, vol. xxvi, p. 203, pl, xliii. figs. 181-183.
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V. 2929. Pl V. Fig. 2.

The figure of this large example shows very well the gencral
dppearance of the longer forms; the surface shown in the drawing
I8 strongly convex, and at the distal end somewhat suddenly
}ncurved_ Some of the dark eurved lines seen in the figure are
lrl‘e"ularly placed grooves suggesting the tracks of some small
fimal, which has slightly eaten into the hard fibrous substance
of the scale. Very similar markings or grooves have been noticed
bY Grand’Eury ! on a leaf of Cordaites, and described by him as

“galeries dinsecte.” Other lines and striations on the convex
Surface of the seale are probably due to a wrinkling of the leaf
fubstance. The large petiole bases on an old stem of Macrosamia
D"f‘ﬂylrzsr', Hill, in the Botanical Department of the British Museum,

Gar g striking resemblance to this form of Cyeadolopis. In the
Teeent seales there is the same tendeney to ferminate in the
Pointed angular fashion as seen in the figured specimen, and
W both there is a distinet narrowing towards the base of attach-
ent. The convex under surface of the recent secales is covered
With a thick down of hairs, and there is a similar wrinkled
“Ppearance to that of many of the fossil examples. TBeeleshourne.

Rufford Coll.

V. 2699. Pl VI. Figs. 6 and 6a.

This speeimen is a good example of the stouter and more
Pentagonal form of scale, the distal edge is strongly recurved as
Sétn in Fig. 64, and tho narrower basal end shows the surface
of attachment. A comparison of this form of scale with those
U the stems of Fittonia squamata, Carr.,* Bucklandia sp., Fittonia

lgauzs, Sap.,* ete., shows a very close agreement in size and
shape, Eeelesbourne. Rufford Coll.

V. 2799. Another very large specimen, similar fo V. 2929 (PL V.
g, 2), 13-5em. in length, 7-5cem. wide at the broadest part.
& convex surface is marked in places by reticulated lines and
mml\llngs, towards the distal end the surface is eurved gradually

——

]J 388, pl. xxii. fig. 7.

Lamzthem (1), pl. Ivi. fig. 1. (The original specimen is in the Museum
taetical Geology, Jermyn Street.)

Baporta, loc. eit, pl. exxyii.

of 1!
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inwards. At the base there is a well-defined semicircular area
bounded by a distinet line; this is probably an attachment scar.
Very similar to Maerczamia Douglasi, Hill. Another specimen
with the same registered number has a similar form, and shows
surface wrinklings. Eeclesbourne. Rufford Coll.

V. 2131. Several specimens: in gome the eurvature of the
distal end is very pronounced.

V. 2181¢. Smaller scales, about 5em. by 4em., closely
resembling those of Fittonia and Bucklandia; ¢f., e.g., Carruthers,
pl. Ivi. fig. 1, and Saporta,® pl. Ivii. fig. 1.

V. 21315. Scale of medinm size; shows similarly convex
surface and recurved apical portion, also distinet basal scar.
Ecclesbourne. Rufford Coll.

V. 2699s. Part of a very large scale; reticulately marked
surface.

V. 2699%. 65 cm. long, and about 5:5 ¢m. broad; here the
narrower hasal end is bent sharply back, the opposite end shows
a well-defined angular margin.

V. 2699:. 7-5cm. in length; similar in form to the large
scale.

V. 9799. Shows the same kind of attachment surface at the
base; the surface is marked by numerous dots and irregular lines
suggestive of insect ravages. Eeclesbourne. RBufford Coll.

V. 2749. Small scale showing distinet rectulate markings on
the surface. On the same piece of rock there is an impression
of a cycadean stem showing what appear to be the outlines of
petiole bases; possibly this may be a badly prescrved piece of
a stem, to which the smaller scales were originally attached.
Eecelesbourne. Rufford Coll.

1 (1), Carruthers.
2 (A. 2), Pal, Frang. vol. ii.
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V. 2132. Similar specimen, but larger, and the stem impression
More distinct. Eeclesbourne, Rufford Coll.

V. 2013. Part of a well-preserved scale; shows very clearly
the sharp angular contour; the general appearance is very similar
% that of a large recent cycadean seale. Cf. Macrozamia, sp.
Eccleshourne. Lufford Coll.

Other specimens of similar Eury- Cycadolepis species: V. 2134,
Diee of Sphenopteris Fontainet, Sew., on the same rock; V. 2236,
V. 2301, V. 26994, V. 2828, V. 2929. Ecclesbourne.

Rufford Coll.

V. 2800 and V. 2733. These spccimens present rather a
different appearance to that of most of the larger scales; this
May, however, be due to folding over of the edges, of which
there is distinet evidence. Some of the specimens of Cyeadolepis
ar¢ by ng means unlike certain monocotyledous spathes, but there
¢an be little doubt as to their cycadeun nature. Eeclesbourne.

Rufford Coll.

Genus CARPOLITHES, Sternberg.
[Flor. Vorwelt, Fase. iy. p. x1. 1823.]

Fossil seeds are abundant in rocks of various ages, and in some
Cases their excellent preservation enables us to study in detail the
Structure of both festa and nucellus, and to refer them, with
& considerable degree of certainty, to a particular elass, family,
O genus of plants. The superb illustrations in Brongniart’s
Posthumous work Recherches sur les graines fossiles silicifides*
flemonstrw[;e in a striking manner, the excellent preservation of
solateq gymnospermous seeds under certain favourable con-
fﬁtions; but in spite of the perfection of the mineralized fissues,
1t iy scarcely ever possible to assign the detached seeds te their
*espective plants. In Mesozoic rocks sceds are by no means

L Puris, 1881,
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uncommeon, hut their preservation is usually imperfeet, and mot
such as to throw any appreciable light on their exact hotanieal
position. The Wealden strata of England have as yet been
searched in vain, for any satisfactory indications of the existenee
of angiospermous plants in the flora of that period, and this fact
leads us to the assumption that most probably the Wealden seeds
are either conmiferous or cycadaceous. There are, however, the
detached tubers of Eguiselites Burchardti, Dunk., and E. Yokoyame,
Sew., which may easily be mistaken for sceds. In the first part
of this Catalogue® doubt was expressed as to the nature of the
oval hodies described as seeds by Stokes and Webb, and Mantell,
and by some authors referred to Byuisetites.

The name Carpalithes was proposed by Sternberg as a convenient
and comprehensive genus for ““ Fruetus seminavi mono- vel dieoty-
ledonea, solitaria, structura interna plane obliterata.” This term
has been adopted by many authors as a designation for isolated
seeds of doubtful position; and its use is in most cases more
appropriate than any term indicative of some special elass or group
of plants. In 1849 Pomel proposed Dlospermum,* a8 a generic name
for fossil ““fruits”’ resembling those of the recent Cyeaduces, but
this term, like many others suggested by the same writer, has
not been generally accepted. Schimper instituted the genus
Cycadinoearpus,® for “Semina subglobosa, ovata vel oblonga,
quoad magnitudinem valde variantia, nune parvula, nune majora
volumenque Castanem attingentia; epidermide plus minus crassa
mstructa, lmvia, haud rare compressione mutua angulosa, epi-
dermide desfituta solida, lignea, sublevia, striata, costata vel
reticulata, basi inserfiomis cicatrice lata mnotata, apice minute
apiculata.””  Tn 1875 Saporta substituted Cycadospermum, as a
more fitling name for detached cycadean seeds than Schimper’s
genus Chyeadinocarpus, on the grounds of an implied misconception
of the exact morphological nature of the seeds of cycads. The
genus is thus defined: ¢ Semina e carpophyllis distracta post
maturationem in strata pervagata nune majora nune plus minusve
parvula, plerumque ovata ovatoque-oblonga haud raro compressione

b Vol. i. pp. 27, 28.
2 Pomel, p. 16.
3 Trait. pal. vég. vol. ii. p. 208.
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mutug angulosa extus levia vel longitudinaliter striata costataque,
ba'ﬂi semper rotundiore insertionis cicatrice notata apice autem plus
Minusve attenuata.'’?

As regards the difference between fossil specimens of cycadean
and coniferous seeds, it would seem that we cannot frust to any
tonvenient method of distinguishing, in all ecases, between the
two groups of plants. The large oval, or almost spherical seeds
of certain cycads may generally be distinguished from the typical
furms of coniferous sceds, but in the latter group we have such
forms as @inkgo, Cophalotazus, and others, in which the size
Aproaches more closely to that of the cycadean ovule, than to
the smaller seeds of such conifers as Lariz, Pinus, aud many
Ut_hErE. In many Conifere the presence of a membranous wing
affords g ready means of identification, at least as regards their
Separation from Cyeedacee, but the seeds of many conifers are
Without any winged appendage, and even in the case of winged
steds, the thin membrane might readily become detached before
the seed had been permanently enclosed in a mass of sediment.
Another obvious source of diffieulty, worth referring to in this
COnngction, is the very great difference in size exhibited by the
Seeds of the same plant at different stages of growth. The ripe
Beds of such a gonus as Cyess, preserved with the wrinkled
Yeddish - hrown outer coat intact, present a very different
ahpearance from those in which this coat has become detached,
thus exposing the perfectly smooth inner coat; and a still greater
Confragt is afforded by the more spherical kernel (nugellus), with
s surface traversed by branching grooves marking the position
of vgsoular bundles? On the whole, it would seem advisable to
follow the example of Schenk in his Flora der Grenzschichlen,®
and make use of the old term Carpolithes for gymmospermous
Mesozoic seeds. In certain cases the character of the seeds, or
theiy frequent juxtaposition with eycadean fronds, may enable
U3 to speak of them as cycadean with reasonable certainty ;
When such is the case it will be well to give expression to our
more geeurate knowledge, either by adopting Saporta’s genus,

—_—

L Baporta (A. 2), Pal. Frang, vol. ii. p. 235.
2 This is well shown in the seeds of Cyeas eireinalis.
8 Pl xxxiii. figs. 5-9.
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or, possibly the better plan, by adding the word cyecadean or
Cyeadace as a descriptive epithet to Carpolithes. Tf some such
course as this were generally followed, there would be less eause
for the not altogether unwarranted criticisms, which students of
recent plants are in the habit of passing on the misplaced
dogmatism of palwobotanists. Our records of fossil plants ought
surely to be sufficiently frustworthy, to be made use of by
botanists in eompiling statistics of the geological history of
any class or family of plants. It must be admitted that to
attempt a history of plant development or distribution in the
various epochs of the earth’s history, by simply accepting as
reliable data the examples of fossil plants, or fragments of
plants, described under the names of existing gemera, or desig-
nated by terms plainly suggestive of botanical affinity, would
lead the too trustful student into hopeless error. Occasionally
a fossil seed may exhibit some definite and characteristic form,
for which some special specific term might be added, but in
the majority of eases where the individual differences are merely
those of size or slight variation in shape the use of specific
terms is to be deprecated. In Fontaine's Pofomac Flora several
seeds are Tecorded as species of Carpolithes, the genus being
used in this instance for the “nut-like seeds of conifers.””
Under the genus Cycadinoearpus the same author places * various
horny seeds which rescmble those of cyeadean plants more than
those of conifers.”* Tt is admitted by Fontaine that the correct
placing of these sceds is impossible; his species are founded in
some cases on very slight differences in size and shape, and can
have but little taxonomic value. Saporta® has instituted various
species for the French Jurassic seeds referred to gymnosperms;
some of these show fairly well-marked characteristic features,
but in others it would be difficult to justify the adoption of
specific designations. In a reecent paper by Dawson, several
gymnospermons seeds are wisely grouped together as examples
of Carpolithes.®

1p. 964,

4 p. 270.

S Lac. cit, pp. 238-245.
4 Dawson (2), p. 90.
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. Under certain ecircumstances, as suggested by Solms-Laubach
. speaking of Cyeadites (Cyeas) Steenstrupli, Heer,! it may
€ legitimate to refer seeds and fruits to certain species of plants,
Even in the absence of any actual proof of organic commection;
but it ean only be in exceptional cases where the association
of fronds and sceds renders such a course admissible. As an
Example of what appears to be an instance of a supposed con-
Bection, not sufficiently supported by facts, we may cite Heur's

Zamites globuliferus,® where a frond occurs in association with
seeds,

Carpolithes.
Seeds of doubtful botanical position.

Carpolithes (Cycadacez).

Fre. 7.—(V. 2130%) Carpolithes (Cyondacee).
@, and & Nab. size. e. Portion of & slightly magnified.

V. 2130%. Tig. 7.

This ig g particularly well-preserved example of what must be
Tegarded as a cycadean seed. It is impossible to refer it to any
Particular genus, but in all probability it belongs to some other

——

1 Fossil Botany, p. 86.
3 Fl. foss. Arct. vol. vi. pt. i, pL. iv. figs. 1-7, ete.
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form than Cycadites, if we assume that genus to have possessed
seeds similar to those of the recent Cyras. Speeies of Wacrosamie
possess ovules closely resembling the present specimen. The
seed has a length of 1'8 em., and is 1'1 cm. broad. The mounld
from which the kernel (Fig. 7h) is readily removed, is lined with
a thin structure probably representing the integumentary portion
of the testa (Fig. Va); between this and the matrix there is
a layer of coaly substance. The kernel may probably be regarded
as a cast of the nucellus, with the impressions of the branched
vascular bundles clearly seen on its surface. The fossil figured
by Stokes and Webb as Cwrpolithus Mantelli,' shows in the
enlarged drawing similar branched markings on the surface,
suggestive of vascular strands. It may be that Mantell's speci-
men should be retained wunder its original genus and nob
transferred to Hyguisetites, but it is difficult to speak with any
certainty, at all events in the absence of the type specimen.
Yeeleshourne. LRufford Coll.

V. 2129, V. 2131, V. 2699. Targe flattened and more or
less spherical bodics showing coaly substance on the exposed
surface; in V. 2131 the seed (?) is 4 em. in breadth. It is
possible that some of them may be seales and not tmme sceds,
but their general appearance is not unlike that of some recent
eycadean ovules, e.g. species of Oyeas.  Eecleshourne.

Rufford Coll.

Cf. V. 2130%, V. 2236. BSmall specimen of a badly preserved

seel.

V. 28274. Seed with pointed apex, not unlike Cycadenspermum
obovatum, Font.? V. 2256, Cast of nucellus with remains of
testa, similar to V. 2827T¢. V. 2700% Cast and mould of
imperfect specimen. Ieclesbourne. Rufford Coll.

V. 8312. Trobably a seed of some cycadean plant; it appears
to have split partially open along the longest diumeter. Eecles-
bourne. Ruffurd Coll.

1 (AL), pls. xlvi. and xlvii.
2 Potomac Flora, pl. cxxxv. fig. 13.
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Carpolithes.

) V. 2184. Part of a seed-like body. There are several small
frcular holes on the surface of this and a few other specimens,
filleq up with a fine brown dusty material, suggesting the
horings of some small animal. BSimilar examples are afforded by
V. 2739, V. 2918. Ecclesbourne. Ruffird Coll.

f The following specimens may also be included under Carpo-
lithes . V. 2130, V. 21304, V. 21305, V. 2165, V. 2700,
V. 2739%, V. 2826, and V. 28270.

38369. Possibly an imperfect seed, but indeterminable.

Seed-like Bodies of Doubtful Position.
Ci. OOLITHES, sp., CARRUTIIERS.?

PL IX, Fig. 5 (V. 2796a). An oval body partially covered
With g chitinous-like coat ; the dark brown and brittle
Substance which occurs over part of the specimen, suggests some
Tesemblance to the dried reddish coat of a COyeas seed. The
Central part does not show any signs of a nucellus or seed
Bthucture ; it consists of an irregularly indented projecting portion
of tho rock. The external skin exhibits no eellular structure
Under the microscope.

Compare Oulithes spherious, Carr.; the figures given by
Carruthers of this species, present o striking resemblance to
the present specimen and other similar forms in the Rufford
Collection. Buckman had previously identified these Stonesfield
slate hodies as repliliun egas, and Carrnthers’ examination of
Phe same material leads him to wuceept this determination. I
18 prohable that whatever position be assigned to the Jurassic
fossils, it may with equal force be accepted for many of the
Wealden seed-like bodies.

V. 2796. In this specimen the outer brown skin has been
Temoved.,

V. 2818. Smooth brown skin present.  Eccleshourne.
Lufford Coll.

1 (2), p. 447, pl. xix.
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V. 2825. Flattened and subspherical body, with a hard shiny
and dark brown skin more or less decply indented. Cf.
Carruther’s figures of Oolithes, sp.

V. 2828. Specimens showing a similar brown skin, enclosing
a smooth central kernel.

V. 2817. Bmall specimen with smooth surface, showing at
the two opposite ends of a diameter a number of very small
rounded prominences; these are just visible, as small dots, to
the naked eye.

V. 28174. Small body, 5 mm. long, with smooth brown coat,
similar to V. 27964, ctc. V. 2165, fragment. Eecleshourne,
Rufford Coll.

FLORES.

In Solms-Laubach’s Fossil Bofany,) we have a concise and
eritical resumé of the various male and female cycadean flowers
described in palmobotanical literature prior to 1887. Tt will
be seen from this account, that our lknowledge of the floral
structures of fossil eycadean plants is extremely meagre. In
the carpophylls of the recent Cyews, we have a well-marked
and peculiar form of female flower which is readily distinguished
from the cone-like collection of carpophylls met with in other
genera; occasionally these Cyeas forms of flowers have been
found in close association with the sterile fronds of Cyeadites,
and justify the conclusion that both structurcs formed parts of
the same plant. In other cases, however, we are less fortunate
in the records of steminal or carpellary leaves, and there must
be considerable hesitation in accepting several of the examples
which have been described as true cycadean flowers.

It will be convenient to adopt Schimper's genus dndrostrobus
in speaking of a few Wealden specimens, of what appear to be
male flowers of some genus of eycadean plant.

1 Solms-Laubach (A.), p. 89.
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Genus ANDROSTROBUS, Schimper.
[Trait. pul. vég. vol. ii. p. 199, 1870.]

Schimper has thus defined the genus: “ Amenta cycadeacea
intherifera, cylindrica, e squamis imbricatis, latere postico
Untheras sessiles ferentibus efformata.”

A sufficient definition of dndresfrobus, would be to speak of
the genus as a convenient term to apply to such fossils as
Tesemble more or less closely the male flowers of recent cycads,
and which appear to belong to the Cycadaces.

The genus was founded on a specimen originally deseribed by
Saporta from the Upper Bathoniun of Btrochey as A. zamivides,
but afterwards renamed A. Bulduini® after the discoverer of the
Specimen, the latter specific term being considered more suitable
88 not sugoesting such a definite resemblance to a particular form
of cycad. Saporta’s figures show the outline of several pollen-
5208 between the spirally arranged staminal leaves, attached
dpparently in the same manner as in recent speeies. This
author describes another and more imperfect specimen of a male
Cone, under the name Androstrobus (Zumiostrobus) Guerangeri;?®
the same specimen having been previously referred to by
Brongniart® as an undoubted example of a male eycadean
flower., Saporta compares this fossil with the genus Diven, but,
a8 Bolms-Taubach * has suggested, there seems to be but slender
&rounds for such a comparison. The speecimens described by
Nathorst 5 and Heer ® respectively as _dndrostrobus borealis and
4. Sibirieus, ave far from satisfactory, and cannot be accepted
45 enfively trustworthy records of this gemus. In addition to

! Pal. Feang. vol. ii. p. 209, pl. cxv, figs. 1 and 2.

* Ibid, p. 87, pl. Lxxviii. figs. 1-3.

¥ Tablean, p. 61

* Zoe, eit. p. 90.

® (A. 1), Plor. Hoganis, p. 49, pl. ii. figs. 12 and 13, and pl. ii. (Helsingborg)
fizs. 15 and 16.

® FL foss. Arct. vol. iv. pt. ii. p. 47, pl. iv. figs. 14 and 15.
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the genus Frigiz of Velenovsky,! reference may also be made
to Zumites familiaris (Cord.)* from the Lower Quader of Bohemia,
which Corda and Carruthers® regard as an example of a male
cone; the figures of this form lend support to sueh an opinion.
The specimen described by Carruthers in his monograph on
cycadean stems as the “ antheriferous cone of Bueklandin’* does
not seem to me to afford any distinet evidence in favour of such
a determination.

Androstrobus Nathorsti, sp. nov.

Pl, IX. Figs. 1-4.

Type. Specimens of imperfeet flowers and detached staminal
leaves. British Museum.

It is difficult to give a definition of this species which shall
be in any sense complete. The following may serve to indicate
the most obvious features of this somewhat unusual form of
eycadean cone.

Axis fairly stout, bearing spirally disposed and more or
less triangunlar staminal scules; in section the seales have a
hexagonal outling, in side view they show a broad hase in close
contact with the axis of the flower, and measure ahout 1-1-5 cm.
in length, graduully tapered towards the apex, which is pointed
or slightly rounded. On some of the staminal leaves there are
rows of regularly placed angular depressions, probably repre-
senting the impressions of pollen-saes, borne towards the basal
or proximal end of each scale.

V. 2701. Pl IX. Figs. 3 and 4.

This specimen shows several fairly well-preserved seales of
a male flower, length about 6'5em., breadth 4em. The central
axis is not very clearly seen, but there are indications here and
there of the points of attachment of the sporophylls. The axis

1 (A. 1), Gym. Bohm. Kreid. p. 8, pl. iii.

2 Cordu in Reuss (A.), Verstein. hohm, Kreid, p, 86, pl. xlix. figs. 10 and 11.
4 (3), p- 6.

4 (1), pl. liv. fig. 6.
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Appears to have been about 1cm. in breadth, but it is difficulf
to estimate the dimensions with any aceuraey. The surface of
the scales is of a brown colour; the longest measures 15 em. in
& direction at right angles to the floral axis; the surface is con-
Biderably wrinkled and bears obvious traces of having been folded
and crughed. Towards one end of the specimen the basal part
of a geale is seen in surface view, and on it arve clearly preserved
What are taken to be the outlines of pollen-saes (IMigs. 3 and 4).
These are in the form of small depressed areas radiating from
the proximal portion of the scale surface; each depression is
bounded by a straight basal wall, and two slightly diverging
lateral wulls, with two apical walls inclined to ene another at
an angle of ahout 85°%; from the apex there is a slight median
Tidge passing to the basal wall. In the upper row there are
about 14 of these pollen-sac impressions, and below these there
are the remaing of a lower set of similar sfructures. Traces of
the pollen-sacs oeeur on some of the other seales, but less clearly
Preserved. The striking regularity with which these impressions
are arranged, is much more marked than in the pollen-sacs of
Tecent cycads. On the lower surface of a staminal leaf of Dison
Or Eneephalarfos, we find on the removal of the pollen-sacs a
fairly distinct reticulate marking, but of much less regularity than
In the fossil. The angular outline of the saes in the present
Specimens may be due, to some extent, to the mutual pressure
of more or less oval structures, such as we have in the pollen-
sics of recent male flowers.

The tapered free ends of the scales are somewhat similar to
the narrowed apices of the staminal leaves of species of Lnece-
Phalartos; eyg. the male flower of E. Allensteinii, Lehm , Z.
Pungens, Lehm., ete. Cf. Androstrobus Daldwini, Sap., pl. exv.
figs. 24 and 25! Eeelesbourne. Rujford Coll.

V. 2810. PL IX. Fig. 1.

Tem. in length. This specimen shows several fairly well-
Presorved scales somewhat closely set on a central axis which
18 narrower than that in V. 2701. Bach staminal leaf presents
4 triangular outline, with a more or less distinct median ridge

1 Lae. eit.
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extending across the middle; if this be elearly seen in the scales
on the right-hand side of the axis in PL IX. Fig. 1, towards
the upper margin of some of the scales there are clear indica-
tions of another projecting angle, e.g. the third from the hottom
on the right of the axis in Fig. 1. There is a close similarity
in form between the detached scale figured by Carruthers as
Araucarites Phillipsii, Carr.,' and those of the present specimens.
The median line, as seen in the scules of Fig. 1, should be com-
pared with the prominent lateral angles seen in the end view
of the scales in Pl. IX. Fig. 2. TIn one place on the surface
of the argillaceous matrix, there were some fairly distinet
impressions of pollen-saes. Hocleshonrne. Lufford Coll.

V. 2811. Pl IX. Fig. 2.

This shows several staminal leaves in end view, some heing
apparently in place and retaining the spiral arrangement.  There
can be little doubt as to the identity of these with V. 2810 and
V. 2701, the different appearance in the present example being
due to the fact that here we have a view of the end, and in the
previous specimen, a view of the flattened sides of the scales.
The exposed ends show a central depression, and a distinet
hexagonal outline. The shape and general appearance of the
scales remind one of the staminal leaves in Zamia, sp.; but in
the present specimen we are presumably looking at the basal, and
not the distal ends of the scales; the specimens V. 2810 and
V. 2701 show the maoch greater width of the base than the
apex. It may be, however, that in Fig. 2 (V. 2811) the
apices have been depressed, and we have a view of the apical
rather than the basal parts of the scales.

Ctf. Androstrobus Guerangers, Brong* Eecclesbourne.

Lufford Coll.

V. 2236. A smaller specimen than V. 2701 and V. 2810;
the remains of a central axis with a few well-preserved scales
attached. No trace of pollen-sacs. Ecclesbourne. Ryffird Coll.

L Carruthers (5), pl. ii. fig. 8.
# Loe. eit. pl. Ixxviii, fig, 1.
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Genus CONITES, Sternberg.
[Fiof. Vorwelf, fase. iii. p. 36, 1823.]

Several writers have called attention to the close resemblance
‘.’f“r‘een the cones of certain Conifire and those of some species
of eyeads. Tn attempting to determine the true nature of a fossil
conf%, of which the internal structure is either very imperfeet or
mllt“f*l}‘ wanting, we are met by the great difficulty of clearly
d'sm'lminuting between the foemale flowers of these two groups of
Plints. aryuthers! has mentioned certein. distinciive characters
u? 'Cj'nztdean cones which, he cousiders, should enable us fto
Stinguish them from the carresponding structurves of conifers,
Ut the main differences which he mates are such as can only
“e Tecognized by the help of internal structure; he writes:
Any difficulty in determining the affinity of a cone hy its
Ext?m&] characters ean eusily be solved, as to whether it is
con}femur‘i, eyeadean, or proteaceous, by a fransverse section,
Which would show, if the structure is even a little preserved,
€ form of the scale and the position of the seed.”* Unless
1€ structure iy fairly well preserved there is often no little
O;fﬁ?%]t}’ m deeiding: in favour of one eor other of the two
8 of plants, Conifere and Cyeaducec.

I view of the generally recognized difficulty of eclearly
BBl—“u'ﬁ'[-fmg the cones of these plants, and of distingnishing some
2;’“}2‘51 ‘fm:?a small eyeadean stems, there must be a certain amount
.. “esllafion in choosing the most suitable generie term for econe-
1k91 fossils of doubtful affinity.

' Endlichers proposed the name Zuwmiostrobus for a cone originally
Bured by Lindley and Mutton as Zamia macrocephala®; but
'“l‘ll‘uthers has since shown that the original reference of this
9581l fo the Cyeadacess cannot be accepted, and it is now known

1 Curruthers (4), p- 530.
2 Thid. p. 536.

3 p. 72 (No. 707).

4 Fossil Flora, pl. exxxyi.
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as Pinites maerocephala (L. aud H.).! Owing to the erroneous
inclusion of this specimen in the genus Zwmiostrobus, and the
unwarranted application of the name to cones which are clearly
not cyecadean, Carruthers proposed the generic name Cyeadeostrobus
as a more suitable designation for what are “supposed to be fruits
of Oyeadew.” In speaking of the cones figured by Carvuthers
under this genus, Solms-Laubach® reasonably suggests that possibly
several of the fossils may be either small stems or true cones. The
only certain cone he considers to be that figured as Cyeadeostrobus
DBrunowis, Carr,, but this, he adds, “looks more like a cone of
Araucarie than of Cyeadew” Haying had an opportunity of
examining Carruthers’ type specimens, T must confess to a con-
siderable amount of seepticism in accepting them as well-authenti-
cated examples of cycadean flowers.

Tn cases where it secms impossible to express oneself with any
degree of certainty as to whether a specimen is a small stem or
cone, the better plan is probably to give expression to the doubtful
affinity by leaving the fossil unnamed, or by prefixing a query to
any name which it may have already received. The practice of
replacing some of the older and more indefinite names of the older
palzobaotanists by newer terms more expressive of definite botanical
affinity, has not always marked an advance in aceurate knowledge.
Such a name as Conifes does nof, indeed, convey any particular
information to the mind of botanists as to the nature of the
fossils so designated, but, on the other hand, Zumiesirabus or
Cyeadeostrobus both definitely suggest either the male or female
flowers of some form of eyead.

In the first volume of this Catalogue the term Alyites® was
proposed as a useful generic designation for doubtful forms of
fossil Alyw, in preference to the more committal and frequently
misleading names often made use of. Although such a course
as this is, in one sense, rather retrogressive than progressive,
yet it would at all events minimise the chances of possible error
if we adopted the old name Condfes for several of the cones
previously referred to the Cyeadaces on what appears to be too

1 Carrathers (4), p. 538.
2 Loe. eit. p. 92.
3 Beward (2), p. 2.
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often insufficient evidence. If we have distinct eycadean cones
before us, the name Cyeadeostrobus would seem a suitable term
to apply to them. As in the case of the genus Carpolithvs, we
may ulways give expression to any bias towards one or other
group of plants, by adding the word Cyeadew ov Conifere as
Qualifying epithets to the more comprehensive generie name.

I would suggest, then, the revival of the old genus Conifes
88 4 convenient generic name for comes of doubtful botanieal

B.ﬁinity.

Conites elegans (Carr.).

1867,  Qyoadeostrobus elegans, Carruthers, Journ. Bot. vol. v. p. 7, pl. lvii.
fig. 9.

1867,  Oyeadeostrobus ovatus, Carruthers, loe. eit. p. 6, pl. Ivii. fiz. 1.

1870, Zumiosivobus elsgans, Schimper, Trait. pal. vég. val. ii. p. 208,
Zamiostrobus ovatus, Sehimper, foc. cit. p. 203,

1871,  Zumiostrobus elogans, Schenk, Palwontographica, vol. xix. p. 228.
Zumiostradus ovatus, Schenk, foe. oif. p. 228,

1889,  (yeadsostrabus elogans, Bristow, Geol. I. Wight, p. 258.
Cycadeastrabus ovatus, Bristow, loe. eit. p. 238.

Type. Pyritized specimens, British Museum.

After an examination of the type specimens of Chyeadiostrobus
élegans and C. ovafus which Carruthers has deseribed, I have
Ventured to include both examples under one specific name. The
Dyritized speeimens do mot appear to present any distinctive
haracters which can be regarded as of specific value. Unfor-
tuﬂntﬂely the preservation is not such as to enable us to prove
either cycadean or coniferous relationship. Carruthers speaks of
Cycadoostrobus elegans as an “ovoid cone, truncate below ; scales
Bearly ag deep as they are wide,” * and of €. ovafus as an “ ovate
Cone ; seales somewhat broader than deep.””? In the absence of
Strugtural characters it is impossible to give any more complete
diﬂgm)sis.

—_

' Phe genug Strokifites was suggested in 1840 by Schimper and Mougeot for
fertain cones from the Triassic beds of the Vosges.

L @), p. T

¥ Ibid. p. 6.
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- .40962. Journ, Bot. vol. v. 1867, pl. Ivii. fig. 9. Omne of the
two specimens is the type of Carvuthers’ species, Cyecadeostrobus
elegans.  In the befter specimen, as shown in the figure,
the pyritized cone has been more or less compressed ; at
the base there is a central depression or scar of attachment of
a peduncle. The surface view of the scales suggests a wearing
down of their distal ends, The sccond example is less perfect
than the type specimen. Brook Point. Lady HHasiings Coll.

V. 25643. Two specimens, very friable. €f. Carrnthers’ figure
of Clyeadreostrobus ovatus, Carr. Possibly Cyeadeostrobus truncatus,
Carr.,! might also be ineluded as a synonym of the present
species.  Brook. Prasented by A. Dendy, Exg., 1888,

V. 63. Imperfect pyritized specimens. These and V. 2543 are
somewhat larger than the cone represented by Curruthers in Journ.
Bot. vol. v. pl. lvii. fig, 9; but they are probably examples of the
same gpecies.  Brook. Lurchased 1882.

V. 2853. Portion of a flattened cone; apparently the same as
40062. Sussex. Beekles Coll.

V. 885. Very imperfect pyritized specimens. DBrook.
Lresented by C. Westendarp, Esg., 1884.

TRUNCL

In the introductory remarks® on cycadean fronds it was
suggested that the use of some more general term than that of
Cyeadacse, might prove advantageous in dealing with the remains
of extinet eycad-like leaves. The chief reason for sueh a proposal
is to be found in the character of the floral structures of the
genus, for which Carruthers instituted the name of Bepnettites.
This plant, as we have already shown, cannot well be included
in the class Cycadacew as at present defined for recent species;

' (3), p. 6, pl. Ivii. fig. 3.
2P, 7.
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the same necessity for a more comprehensive class designation is
?‘l‘lully apparent in the case of cycad-like stems. ~ Tt would be
Hpossible to so far extend the present limits of the Cyeadocew, us
to incorpnratc under that term all the fossil stem stroetures in
Which characteristic features of eycadean anatomical structure
have heen recognized; but we must in any case clearly under-
Stand that such stems ns Benneltifes and others, although very
“‘105015' related to recent eyeads in histologieal details, ave,
%“Ochnr, separated from living forms by certain peculiarities
M the morphology of their reproductive organs. The above
hmding, therefore, of Zrunci does not exclude sueh stems as
e known to he associnted with a benuettitean form of floral
structure; it must be taken in a more comprehensive sense than
Merely including stem structures which agree in all essentiul
features with living members of the Cyeadew or Zumiee.

. The study of eycadean stems has been raised to considerable
Wportance by the fact of the preservation, in several instances,
of more or less perfect internal structure in fossil specimens,
As with fronds, so here again we are debarred from any complete
diagnoses of many fossil stems by the isolated occurrence of the
Yaves and their supporting axes. We must for the present
Tostrict ourselves to an investigation of facts as regards the
"Matomy of stom structures; and, as in Pewnettites, of the
4ccompanying floral shoots.

The early records of so-called cycadean stems in Palwozoic
Tocks have already been referred to. It is often a matter of
fome gonsiderable difficulty to confidently identify a structureless
tast op impression of a eyeadean trunk ; the imperfectly preserved
Stems of some forms of Sigiliaria, Lepidadendron, ov Lepidofloyos
may  simulate fairly closely the characteristic appearance of
C¥eadean stems. In Grand’Eury’s recent monograph on the
Conl fielq of Gard there is a figure of ZLepidofloyes laricinus,
S‘curnb.,I which may be reasonably compared to a stem of
& cyeadean plant, hearing lateral appendages suggestive of a
J“Inettitean inflorescence. The tree fern genus Prafopterds, with
18 Jeaf-trace bundle sears imperfectly shown or apparently
abs@nt, may be mistaken for a cyeadean axis with its prominent

! Grand’Eunry (1), pl. vi. fig. 17.
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petiole bases. An example of such resemhlance is afforded by
a specimen figured by Hosius and von Marck as probably Profo-
plerls punetata, Sternb. ; the plant represented in their plate xliii.
fiz. 186 might well be deseribed as an imperfect cycadean stem.
Again, it is almost impossible in some cases to decide with
certainty between an imperfect cone and a small eycadean stem.
T'he fossil deseribed by Lesquersux from Colorado as Zamiostrobus
mirabilis,® is obviously a badly preserved stem with basal portions
of peficles. An examination of such a stem as that of the living
species of Cyeas, is sufficient to demonstrate the difficulties
attending our attempts to separate into specific forms fragments
of imperfect stems. The upper part of an old Cysas stem with
its bud scales still in place, presents a very different appearance to
the Jower partion of the same axis, from which the scale leaves and
petiole bases have beeome detached, leaving clean-cut rhomboidal
scars.  As a general rule we have a fairly easy task in identifying
fossils as cycadean stems. The frond scars and seale leaves which
clothe the woody axis afford a convenient distinguishing feature ;
but, on the other hand, it is important to keep in view the existence
of other forms of stems among recent cycads, in which the well-
known covering of leaf bases is absent. In such plants as Zumia
Loddigesid, Miq., and Z. Skinnert, Warsz., the peculiar branched
stem, with its transversely elongated wrinklings and small knob-
like protuberances, presents a totally different aspect to the trunlks
of Cyeas, Encephalartos, Dioon, and others. It may be noted
in this connection that the Lower Greensand fossil which Kinig
named Diracena Benstedia,® and of which the National Collection
_contains several examples from the Kentish Rag of Maidstone,
and a few recently added by Mr. Rufford from the Eeelesbourne
Wealden Beds, shows a striking resemblunce to the stems of the
shove-named forms of Zamio. The fossils have at all events no
claim to a generic name implying a monocotyledonous affinity.

We cannot here undertake a descriplive account of the
morphology of recent eycadean stems; but for information on
this head, reference may be made to the treatment of these

(A. 1), Palmontographica, vol. xxvi.
Lesquereux (1), p. 70, pl. Ixiii. fig. 1.
Morris (A), Brit. Foss. p. 8.

i
2
3
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Plants in Engler and Prantl's Die natirlichen pflanzsenfamilien.'
Saporta? and Renanlt® have also given some account of the
living eycads, and further details may be found in the writings
of Brongniart,* Miquel,® Richard,® Karsten,” Carruthers,® Solms-
Lal'lbach, and others,

By far the greater number of known fossil stems have been
found in Lower Cretaceous and Jurassic strata, and it is with
these Mesozoie examples that we are at present concerned. In
Bl‘ungniart’s Prodrome® there is recorded but one example of
& cycadean stem ; this is the plant deseribed by Buckland from
the Portland dirt-bed, and for which the French author suggested
the name of Mantellia. The common Clathraria Lyelli, Mant.,
18 included by Brongniart among the Menocotyledons. In the
TLibleau™ we find several additions to the list of cycadean stems,
and among them is the interesting genus Medullosw of Cotta ;
this Palwozoic plant has been subjected to a detailed investigation
by Gioppert and Stenzel,™ Schenk,™ and others, and we may
Probably regard it as an extinet {ype of eycadean structure,
Using the term cycadean in a wide sense. In 1828 Buckland**
figured and described some large specimens of silicified stems
from the Isle of Portland, and, with the concurrence of Robert
Brown, instituted a new family, Cyeadesidee, for their reception.
Buckland fully recognized the close resemblance between these
“petrified birds’ nests® and the stems of certain cycads; but
& new family name was proposed on account of some peculiarity
88 regards the position and size of the rings of wood. In a

! Teil, ii. Abth. i. p. 6. % Pal. Frang. vol. ii.
¥ (A, 4), Cours bot. foss, vol. i. p. 85,

s (3, 5 (1 and (3).

¢ Richard. " Karsten.

¥ Carruthers (1). See also Solms-Laubach (3).
? p. 92, W 59,

W Gappert and Stenzel.—In speaking ol the Medullosee, Solms-Laubach
Pernarks (Fossil Botany, p. 100) that ** that in their anatomical structure they
show many paints of resemhlance to the Oyeadec, though they depart trom them,
weording to the most recent investigations, in some importent particulars.”

2 Schenk., 13 Buckland (1).
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later work,! this author has given some further deseription of
the Portland fossils, and discusses the question of terminology;
the genus Cyeadites being regarded by Brown as preferable to
Cyeadesidea, and the name of Mantellia, proposed by Brongniart,
13 thought to be unsuitable, having been already used by Parkinson
for a genus of fossil Zoophytes. At the present day? it is un-
fortunately not always held that the use of a particular name
by paleozoologists, is a fatal objection to the adoption of the same
for a fossil plant. Among the new figures added by Buckland to
those given in his earlier paper, we find some drawings of longi-
tudinal sections of petioles and axillary buds; the lutter have since
been fully deseribed by Carruthers as the inflorescence of
Bennettites. In 1870 an important monograph appeared by the
lutter author on Fossil oycadean stems from the Secondary rocks
of Britwin;® the memoir contains full veference to earlier records
of cycadean stems, and includes figures and descriptions of the
following new genera — Yafesia, Flitfonie, Willimmsonia, and
Bennettites. Five years later, several additions were made by
Saporta! to our knowledge of the stems of fossil eyeads; he
founded the genera Bolbopodium, Cylindropodivm, Platylepis,
Clathropodivm, and Cycadeomyelon. The numerous terms added or
substituted for those previously propesed by Carruthers have
involved the terminology of cyeadean stem structures in some
confusion. In more recent years we have a valuable contribution
from Solms-Laubach and Capellini® on the examples of bennettitesn
stems preserved in ITtalian museums. These authors limit the use
of the term Zennettifes to a single species, B. Gibsonianus, Carr.,
and in a still later preliminary paper by Lester Ward,® Carruthers’
genus 1s absorbed into the more comprehensive Cyeadeoidea. We
may look for an important monograph at an early date by Lester
Ward and Knowlton on the exceedingly fine series of American
cycadean stems. In Dana’s Manwal of Geology” mention is

1 (2), p. 463.

* Bee Quart. Journ, Geol. Soc. vol. 1. 1894, p. 435,
# Carruthers (1).

4 Pal. Frang. vol. ii. p. 245.

5 Capellini.

¢ Ward (1), p. 78.

T ps 472,
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’]331;11(:9 of some large stumps of cyeads having been found near
Pm}-llgnm, Maryland, and their age is spoken of by Tyson as
L f;ﬂ Iy Upper Jurassic. Fontaine’s Pofomae Flora' contains
Epeci‘:] photographs of these .Marylaud stems, ‘and a splendid
o 1, E;; .hf).s lately been 1'ec:e1\"ed by the Botanical Department

ntish Museum, The few facts we so far possess as to
Olese Al‘ila.n'ican stems lead us to expect a deseriptive monograph

,EXUBPtIUDal interest.?

-I'etl‘u? material so far cullet:tecl'['mm Upper Jur.assie ﬂ'ﬂ_fi Lovr:'er
Tega,::]‘_mus strata has ﬂll‘(?kld}" yielded .vulunblo .mformnt}on with
ol 11 to the i‘lll.:tt()m_‘;' of the ve:getauve,. and in some instances
furthe Teproductive, structures .Ot Mesozcjw c_yezu‘ir:an p_lﬂnts. To
iﬂtin_:rA extend our lmowle..df.:e of these various fossil speeies, a more
L ate aequaintance with the several types of recent cyeads
B much to he desired; and, as Solms-Laubach? points out, we
POSsess 1o detailed and modern uccount of the large tuberous

Stems long ago deseribed by Buckland from the dirt-beds of
Ortland,

Genus BUCKLANDIA, Presl
[Sternberg, Flor. Vorwelt, fase. iv. p. xxxiii. 1825.]

This genus was instituted by Presl for a plant discovered by
“ntell in the Wealden of Tilgate; the same fossil had been
PTEViously referred by Stokes and Webb to Clafiraris,* a term
Proposeq by Brongniart® in 1822 for certain forms of sigillarian
Stems. Mantell® was the first to give a description of these Tilgate
P]ﬂnts, but he proposed no name for them, merely pointing out
& Probahle affinity with the Huphorbiacse, or possibly with the
af'bOTEHceut ferns. Carrothers pays a tribute to the * remarkable
Srimination” 7 with which Presl recognized the cycadean nature

! Fontuine (A. 2), pls. clxxiv.-clxxx.

* MucBride.

% Fossil Botany, p. 99.

* Btokes and Webb (A.), Trans, Geol. Soc. [2] vol. i. p. 421.
5 (3), p. 209,

 Mantell (A. 8, Tllust. Geol. Sussex, p. 42.

T Loe. ¢it, p. 682.
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of the English fossils. In the Ziblean® Brongniart includes Mantell's
plant in the Ziliacew, noting at the same time its resemblance to
the stem of a cycad. Schimper® retains Clathrariz for plants of
the type of Clathraria anomals, Stokes and Webb (. Lyelli,
Mant.); and Saporta,® who follows Carrathers in preferring the
name Bucklandia to Clathraris, speaks of the plant fizured by
Schenk as €. Zyelli as probably a species of Carruthers’ genus
Liitbonia. Nathorst, in his Floran vid Bjuf,* on the other hand,
includes under Clathraria two new species, but in the latter part
of the same work he substitutes Bucklondia® for Stokes and
Wobb’s genus. Nathorst’s specimens are imperfect fragments
of stems with alternating series of nmarrower and crowded leaf-
scars, and broader and more openly arranged leaf hases; he
compares them with the stem of Cyeas.

The sepavation of such conventional genera as Bucklandia and
those proposed by Saporta, is often a matter of great difficulty,
and so long as we have only imperfect external or internal casts
to deal with, there must always be a certain amount of doubt
as to the cxistence of true generic and speecific differences.
Carruthers thus defines the genus Bucklundia:—

“Trunk eylindrical, sometimes bifurcating, reticulate, with the
scars of the bases of the leaves, which are arranged in alternating
series of large and small scars, the large being placed on swellings
and the small on constrictions of the stems. Andreecinm a cone (?),
gyneecium a terminal erown of leaves bearing seeds on their some-
what altered margins.”’®

The so-called male cone referred to in this definition was
discovered in the same series of strata as those in which
Bucklandia oceurs; it is assigned to this genus on the strength
of its vccurrence in the same beds, and on account of a resemblance
which its scales present to the sporophylls of a male flower of
the recent species of Cyeas. In the absence of more satisfactory
evidence than is afforded by this single imperfect specimen, the
nature of which does not appear to be by any means established,
we are not in a position to include the male flower in a definition
of Presl’s genus. The alternating swellings and constrictions

! Brongniarl (A, 4), p. 81. 4 Nathorst (A. 1), p. 77.
2 Trait. pal. vég. vol. ii. p. 182. 8 Thid. p. 124.

4 Loe. cit. p. 307. 6 Loe. eit. p. 682,
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of the stem, and the slight difference in the form and size of
the leaf-sears, led Carruthers to draw a close parallel between
Bucklandia and Cyeas, and to infer the nature of the female
flowers! He writes: “If the interpretation T have given of
the stem of Bucklondia be correct, and if there be good reason,
from 5 morphological point of view, for connecting with it the
Seeds and male cone found in the same heds, we have a plant
Which, in these known particulars, eannot be separated generically
from Cyeas.”* TIn addition to the original species, Bucklandia
omalg (8. and W.), Carruthers proposes a second specific name
for cortain Wealden stems which he considers to be distinet from
Stokes and Webb's type. An examination of the British Museum
Material does not appear to favour this separation into two
distinet, forms, and T have ventured to incorporate both of the
Species into B. anomale. We cannot hope to separate such
Imperfect and structureless specimens into specific forms of any
eal value, seeing what marked variations in surface features we
nust expect to find in examples of cycadean stems clothed with
& number of more or less decayed leaf bases. It may be noted
that the upper portion of the specimen of Buecklondia anomale
:‘ﬁE{UTed by Carruthers in pl. liv. fig. 1, shows a close approximation
In form to that of some forms of the genus Fittonia.

Bucklandia anomala (Stokes and Webh).

1824,  rathvaria anomala, Stokes and Webb, Trans. Geol. Soc. [2] vol. i
p- 422, pls. xlv., xlvi. fig. 8; pl. xlvii. fig. iv.

1827, Clathraria Lyetli, Mantell, Illust, Geol. Sussex, p. 82, pl. i, fig. 2;
pl. ii. figs. 4 and 2.

1325- Clathrarie Lyelli, Brongniart, Prodrome, p. 200.

1883, elathraria Lyelli, Mantell, Geol. 8.E. England, p. 233, pl. i. figs. 1., ii.,
and vi.

IE_H‘L Clathravie Lyelli, Mantell, Medals, vol. i. p. 182, fig. 44,

847,  Clathraria Lyeili,® Mantell, Geol. Bxcurs, I. Wight, p. 292.

1848, Grathraria Lyeli, Bronn, Index pal. nomenel,

! Thig surcested resemblunce to Cyees does not appear to me very elose;
a"‘-'Ump"\risnn of the fossil stem and its pith east with the stem and pith cast
Y Macrozwmia, sp., reveals a striking similarity.

* Carruthers, foc. cit. p. 683.

® The specimen figured by Mantell (p. 293), Abth. i. p. 305, as Clathraric

Yelli is a waterworn fragment of Lennetfites.
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1860. Clathraria Lyelli, Unger, Gen, spee. pluant. foss, p. 314.
1851.  Cluthvaria Lyelli, Etfingshausen, Abh. k.—k. geol, Reichs, vol. i. Abth.
iii, No. 2, p. 25,
18561-52. Clathraria Lyelfi, Bronm, Leth. geog. vol. ii. p. 63, pl. xxviii. fig. 7.
1854, Clathraria Tyelli, Morris, Brit. Foss. p. 6.
1870, Ducklandic anvmaela, Carrathers, Trans. Linn. Soe. vol. xxvi. p. 686,
pl. liv. figs. 1-3.
Buckiandic Mantelii, Carrathers, idid. p. 686, pl, Liv. fig. iv.
Clathraria Lyelli, Sehimper, Trait. pal. vég. vol. ii. p. 182,
Clathraria Lyelli, Schenk, Palwontographica, vol. xix. p. 227, pl. sxx.
fig. 7.
1874. Clathrarie Lyelli, Schimper, Trait. pal. vég. vol. iii, p. 553.
Clothrarie Manteifi, Schimper, ibid. p. 538,
1875. Clathravia Lyelii, Topley, Weald, p. 409,
1889. Clathrarie Iyelli, Bristow, Geol. I. Wight, p. 258,

Type. Pith casts and structureless easts of the cortical surface
of stems. British Museum.

In 1822 Mantell gave a brief description of some fossil stems
from Tilgate Forest for which he proposed no name, but snggested
that they might be allied to the Buplardiacee, or possibly to certain
arborescent ferns. Two years later Stokes and Webb proposed
to inelude these fossils in the genus Clathraria, and gave them
the name of C. anomala ; the surface-markings suggested to them
a resemblance to the recent Zwmie and Cyeas. In the Geolugy
of the South-East of England Mantell claims priority for his
name of Clathraria Lyelli; he notes the oceurrence of imperfect
leaf fragments in association with the stems, and speaks of them
as linear-lanceolate in shape. Having mentioned such plants as
he considers most closely allied to the Tilgate fossils, Mantell
adds: “the impressions of the petioles on the bark bear a great
resemblance to those om the stems of Cyeas revolufe and
C. circinalis.” In a later work® the same writer speaks of the
axis, roots, leaves, and probably fruit of Clathrarie as having heen
discovered in close association or connection with one another.
He gives a woodeut showing some of the long linear-lanceolate
leaves attached to the stem, and remarks that impressions of sueh
yucea-like leaves have often come under his notice. It is
unfortunate that none of the specimens of Clathrarie afford any
evidence whatever as to the form of the leaves as described by

! Mantell, Medals, vol. 1. p. 182.
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Mantell, Tn the younger stems Mantell notes that the internal
axis (pith cast) connot be distinguished from the outer cortieal
Dortion,

Carruthers? gives the following detailed definition of Bucklandia
omala ; “ Sears of the leaves subrhomboidal, the lateral angles
More or less truncate, inferior angle acute, the superior obtuse or
Somewhat rounded. The surface of the sear in some specimens
Marked with o triradiste ridge. The smaller sears oblong, with
blunt 1ateral angles, obtuse inferior, and slightly rounded, almost
Straight superior angle ; the scars equal in breadth to the larger
?“‘3-‘5, but not nearly so deep; the cieatrix on the upper margin.
The bases of the leaves are set somewhat obliquely on the stem,
their upper margin following the direction of the right-hand
Spiral, Each series of leaves oceupies a considerable length of the
Stem. |, The phyllotaxy is represented by the fraction -%."

The new species, Bucklundia Mantelli, is thus described :
f‘ Scars of the leaves rhombeidal, the lateral angles acute, the
Miferior and superior angles obtuse, the latter somewhat rounded,
F[‘]ll"- small sears equal in breadth to the large ones, and incrensing
M depth from the bottom of the constriction upwards. Hach
SWelling of the stem bearing three or four series of leaves, the
Snstricted portion much longer, and crowded with the smaller
Stars, forming twelve or fourteen vertical series. The base of the
Faves set horizontally on the stem. The phyllotaxy is represented

¥ the fraction +%.7% It will be noticed that the more acute
hlteral angles of {he leaf-scars and eertain other slicht differences,
Constitute the chief distinetive featurves of Buekiundia Mantell,
ar. The close agreement between these two forms will be
Pointed out in the following deseriptive notes on the British
Museum specimens —

In the original fignres of Bueklundia anomaly a specimen is
Shown with the cortical portion of the stem separated Ly some
Coaly substance—no doubt the carbonized remains of the wood—
from 4 central sandstone cast; the latter, with its ¢ interrupted
“Ngitudinal ridges,” being a cast of the pith eavity, and the ridges
"¢ impressions of spaces in the xylem cylinder which were

—

1 Loe. cit. p. 686.
= Ibid. p. 686.
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originally occupied by the cells of the primary medullary rays.
In speaking of the numerous specimens of these pith casts,
Carvathers admits the impossibility of veferring them with any
certainty to their respective species of bucklandian stems, and
suggests that probably they may belong to three or four distinet
forms of the genus. Saporta' has instituted a comprehensive
genus, Cycadeomyelon, with the following definition: ¢ Medulla
cenfralis primum substantize cellnlaris disperditione evanida, dein
seldimento eylindrum lignosum intus vacunm cumulorite substitula
et tune post ligni circumfusi abolitionem cylindrum plenum plus
minusve compressum fasciculornm meatuumque impressionibus
superficialiter notatum efformans.”

In cases where we cannot be certain as to the relation hetween
casts of the pith cavity and those of the cortieal surface of a stem,
it will be convenient to make use of Saporta’s genus as a useful
designation to express the absence of sufficient data for any
more accurate identification. In some specimens we have the
clathrarian pith cast enclosed in a bucklandian cortex, but in
most cases the internal and external casts have been separated.
Although wery probably, as Carruthers suggests, the detached
pith casts belong to more than one species of Bueklandia, yeb
the very striking resemblance between those internal casts, which
are still surrounded by the eortical surface, and the isolated
specimens is sufficient reason for the inclusion of such forms
under the present genus. Hoszius and von der Marek?® have
deseribed an Aptien fossil stem as Cluthrarie (?) galtiona, and
compare it with Clathraria Lyelli as figured by Schenk®; it is,
however, probably not identical with the English type, and
should perhaps be referred to the genus Fiflonia.

8262. Figured by Stokes and Webb, Trans. Geol. Soc. [2]
vol. 1. pL. xlv. fig. 1. Mantell, Tlust. Geol. Sussex, pl. ii. fig. 1.°
Carrathers, Trans, Linn. Soe. vol. xxvi. pl. liv. fig. 3.

From one end of the specimen the cast of the hollow pith
projects beyond the encasing wood and cortex; it shows the

Y Toe. eif. p. 331.

2 (A. 1), Palmontographica, vol. xxvi. pl. xlii. fig. 180.

3 (A, 2), Palwontographien, vol. xix. pl. sxx. fig, 7.

4 Mantell explaing the repetition of Stokes and Webb's plates in his ¢ Illus-
trations of the Geology of Sussex' in a note on page 52 of that work.
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charactoristic ridges of Clathrarie. The pefiole sears have
Tounded or truncate lateral angles, but those towards the lower
bart of the specimen have their lateral angles more acute; this
% indicated in Carrathers' figure on the left of the pith cast.
Pl‘Ob:bey specifically identical with specimen V. 3309, figured
by Carrathers as Bueklandia Manfelli. Tilgate Forest.

8358. Figured by Stokes and Webb, /. eif. pl. xlv. fig. 2.
Mantell, lgo. eit. pl. ii. fig. 2.

The fisure of this specimen does not do full justice to the
details shown on the stem surface. If some of the secars be
“Ompared with the lower petiole bases of V. 3308 it will be found

be a matter of some difficulty, not to say impossible, to point
to any distinet difference between the two forms, the former of
Which Carruthers speaks of as Bucklandia Mantslly, and the latter
4 B, anomula.

A second smaller specimen in the form of a slightly com-
Pressed hollow cast of the bark with weathered petiole bases, and
U the upper portion bearing scars of scale leaves. Very similar
Yo Mantell’s pl. iii. fig. 4a. As shown in Mantell’s figure, there
15 a distinot projecting ridge above the peticle sear, and separated
by & depression from the main part of the petiole; this is pro-
bably due to the irregular or unequal weathering of scleren-
thymatous and parenchymatous tissue. Cf. a stem of Clyoas.
Tilgate,

V. 3308. Figured by Mantell, Geol. S.E. England, pl. i. fig. 2
and by the same author in Tllust. Geol. Bussex, pl. 1. fig. 2.

Here again the figures do not do justice to the specimen, In
this stem the petiole sears ave elearly preserved and larger than
In the other examples of the same species; they are not so much
Ohseured, ag in many specimens, by the irregular surface ridge
Mnd projections which Carruthers regards as the remains of a
Simmy exudation on the original plant stem. Some of the more
Prominent scales resemble the form which oceurs in close associa-
tion with V. 2749, and the lower portions of some of the larger
Stales suggest a reticulate marking like that in V. 2749 and in
Several of the isolated scales. The lateral angles of the scars are
for the most part rounded or obtuse, but in some the angles

b
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are much more acute. The form of many of the leaf base scars
points to a partially decayed petiole rather than a clean-cub
surface of a persistent corky base. Cf. Carruthers, loe. eif.
pl. liv. fig. 14 ef. also Littonda. Tilgate Forest.

V. 3309. Figured by Carruthers, pl. liv. fig. 4, as Bueklandic
Mantelli.

In this spceimen the two kinds of scars are clearly shown,
also the increased diameter of the axis where the large scars
occur. The lateral angles of the scale sears are more obviously

trunecate than those of the petiole bases, Cf. 46644. Cuckfield.

V. 3310. Figured by Carruthers, pl. liv. fig. 2.

In describing this specimen Carruthers speaks of a ¢ triradiate
ridge’” on the surface of the scars, but T am unable to recognize
any such character; the markings ave probably the result of
some secondary changes and cannot be regarded as an originul
character.

V. 713. This specimen shows the clathrarien pith cast, as in
8262, but much more clearly. The flattened internal east has
a length of 45cm., and exhibits the usual swface features
chavacteristic of Clethrarie Lyelli, Part of it projects beyond
the surrounding cortical east, but it is enclosed o some extent
by the remuins of leat bases, and between the eortical shell and
the pith there is a space about 5 mm. in width, here and there
filled with coal; this no doubt represents the portion of the stem
originally occupied by woody tissue. The pith case is flattened
and shows alternstions of broader and narrower portions; the
surface markings, in the form of narrower and tapered ridges,
do not appear to be disposed with any regularity. The large
leaf bases are approximately 3 cm. in depth and 4:3 cm. in breadth.
Some of the leaf bases have projecting upper surfaces, as io
V. 3308, suggesting partially decayed petioles, but in other parts
of the stem the scars are much flatter and more like the clean-
cut hases of detached fronds.

V. 718z. 23cm. in length. In the broader and lower patb
of the specimen the petiole bases are fairly large, and have much
the same form as in V. 713.
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' V 7185, Poor gpecimen. On one side an irregularly marked
éuﬁﬁﬁe is exposed, which probably represents the impression of
the externg) portion of the wood. Hastings. Doeson Coll.

V. 213925, Imperfect impression of a stem. Shows some resem-

lange o V. 2132, but differs in having two well-marked forms
Of Scazs, and in the absemce of ramenta. Part of a scale in
close Connection with the stem, identical with V. 2699, ete.
M. Rufford informs me that he has frequently found large
Seales, such as V. 2799, in association with this form of stem;
the base of V. 2799 might well have been in attachment with
*ears like thoso of the present specimen.

EN91995, A amall specimen showing petiole scars: this may
8 an example of Buckiandia, but it also closely resembles the
SE0US Wittonia, and its precise nature must be a matter of un-
eMainty,  Weclesbourne. Rufford Coll.

V. 2749, Small piece of a stem with two or three fairly distinet
Petiole scars, and some mnarrow and longer scars to which scales
We.re Probably attached. A single detached seale, with the
Teticulate surfuce markings, occurs in close association with the
e, Cf. Carrathers, los. eit. pl. liv. fig. 4 (Bucklandia Mantelli).

V. 2749, In the lower part of the stem the petiole scars are
SHown with flat surface, and higher up there appear to be
Chsty of the lower portions of the petioles; the Ilstter bear a
EE"?HS resemblance to some of the smaller examples of scules.

§, like many other specimens, shows a general resemblance
fo Littonia, Fecleshourne, Lufford Coll.

8372, Small specimen showing petiole sears. Tilgate Forest.
« A portion of a small stem with the scars characteristic
% Bucklondia, Tilgate Forest. Bowerbank Call,

7 cv‘ ,3311. Species showing narrow seale scars, Cf Carruthers,
< ot pl. liv. fig, 4.

K
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Cycadeomyelon (Bucklandia), sp.

V. 2332. Probably a portion of a pith cast; but the larger
medullary ray impressions suggest some other stem than that
with which the ordinary Clathiraria Lyelli is occasionally found.

V. 2804. Considerably flattened sandstone cast. The form of
the medullary ray impression and of the leaf-trace bundle is more
distinetly shown than in most specimens. Schenk’s figure also
shows this feature clearly. The form of the medullary ray casts
in Weiss’ genus Tylodendron is very similar to that of the cor-
responding structures in the present specimen. Good figures of
Tylodendron will be found in a paper on that genus hy Potonié
Cf. also similar casts in Folfzia.

V. 28044, Similar specimen, but less flattened. Part of a scale
at one end of the cast. Eecleshourne. Rufford Coll.

8268, 12333. Portions of pith casts; probably of the lower
portion of the stem axis, Tilgate Forest.

8264. Tigured by Mantell, Illust. Geol. Sussex, pl. i.: 93 cm.
in lemgth; at broadest part the diameter is 13em. The details
of surface characters not very clearly preserved. Tilgate Forest.

Muntell Coll.

8269. 79 cm. long, diameter 13 em. A large hranched specimen,
showing af the summit an apparently dichotomons bifurcation. In
addition to the large branches, there are the scars of six or seven
smaller lateral branches, about 2em. in length; the smaller
gears are all on one side of the specimen and arranged in &
fairly regular line. Cf. Goppert’s figure of Cyeas revoluta with
the numerous large and small branches.® Tilgate Forest,

Mantell Coll.

8274, 78 cm. long, 7-5cm. in diameter. The breadth varies
but there is mno regular alternation of narrower and thicker
portions. Tilgate Forest. Mantell Coll-

1 Potonié (2).
* Gippert (3), pl. ix. fig. 3.
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V. 3307, A long specimen with distinet constrictions at fairly
’_'"‘98111&1‘ intervals; the snrface projections are rather broader than
I many examples, and resemble those in V. 2382 ; they show
A considerable variation in size, some being identical with the
Usual clathrarian form of medullary ray cast, and others larger
d morg Prominent.

V. 3306. Here again there is a marked variation in the size of
he ray impressions. A well-defined branch scar.

V. 713. Hastings. Dawson Coil.
V. 1880. Near Haslings. Dawson Coll.
V. 2249, Feclesbourne. Lufford Coll.

8272. Large specimen.

Genus FITTONIA, Carruthers.

[Trans. Linn. Soe. vol. xxvi. 1870, p. 680.]

This generie name was proposed by Carruthers for an unusually
Perfoet specimen of a structureless eycadean stem, which was
p!:?h{lbly obtained from the Wealden of Brook, in the Isle of
nght. Mantell first figured and described this specimen as
Claﬂnm'iw Lyelli in his Geological Ereursions vound lhe Isle of
Wz‘.’/ﬁt‘; a larger and more complete figure appears in Carruthers’
M‘Jnﬁgmph. The genus is thus defined :—

“Trunk short, obovate ; woody axis slender, enlarging upwards ;
Cortics] layer large. Seales and bases of the petioles large,
1Hﬂn~icater], at first reflexed, then ascending.”

Carrathers notes the absemce of any fruit or foliage which
“an he peferred to this form of stem, but he comsiders the
res?mlllﬂnae to Eneephalartos sufficiently distinet to justify him
A8iening Fittonia to a position near to the living genus. Saporta
adopts the name, and points out the resemblance hetween Fitfonia
and Bmﬁ:lmzdz’a; he calls attention, however, to certain points

1 p. 297.
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of difference, and considers that Mantell's specimen has heen
correctly made the type of a mew genus. In Bucklandic the
stem appears to have been frequently branched, but no such
habit is indicated in the specimens of Fiffonia; in the latter
genus the increase in size both of the petiole and scale-leaf
bases, and of the lower portion of the petioles as well as. the
scale leaves, with the subsequent disarticulation of the upper
part of the frond axis, comstitute constant and characteristie
features. The pith is large and surrounded by a narrow zone
of wood. The scale leaves, associated here and there with the
bases of fronds, are distinguished from the latter by their
thinner distal margins, and the absence of any distinet surface
of articulation. As Saporta remarks, there is a striking re-
semblance between some forms of Fitfonia and Bucklandia; this
similavity has already been mnoted in the deseriptions of someé
of the Museum examples of tlie latter genus, and it is ulso
clearly seen in Carrathers’ type speeimen in the Jermyn Street
Museum of Practical Geology. It may be that the two genera
are not really distinct, but merely represent different forms of
preservation of very similar, if not identical, plants. In describing
the single Bnglish specimen of JFhffonia, Mantcll quotes the
opinion of Bromgniart,! to whom a drawing of the fossil was
sent, that it is probably the upper portion of a ¢lathrarian
stem with persistent petioles. Tt may be more convenient, with
the evidence at present available, to retain both generic names,
and to make use of Fitfonia as a uselul designation for a certain
form of cycadean trunk.

Fittonia Ruffordi, sp. nov.
[PL IX. Fig. 6.]

Type. Large impressions of stems. British Museum,

The lower portion of the pefioles persistent, showing a well-
marked surface from which the upper part of the frond has
heen detached. The persistent and swollen bases are regularly
disposed in the stem surface, and apparently without any
alternation of petiole sears and scale-leaf scars.

1 Mantell (A. 7), Geol. Excurs. I. Wight, p. 298,
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V. 2238. Pl IX. Fig. 6.

18 em, in length, 10 em. broad. An impression of part of the
laterq) surfaco of a eycadean stem, covered with a carbonaceons
A¥er. The petiole bases ave shown with unusual definition, and
the form of the surface of articulation is particularly elearly
Marked, The swollen portion or cushion below the petiolé sear
Dresents g fairly close resemblance to some forms of Sigillaria

"ardiy, Brong., with its similarly situated leaf-scar, which
8recy closely in shape with that of Fiifonia. The petiole base
9 oushion hpg g length of 1:7em. The form of the leaf-scar
18 Practically identical with that of the clennly-cut cnd of the

°od of Ofosamites Goppertianus as fignred in PL I Fig. 2.
(ff Fittonin squamata, Carr.,® and F. insignis, Sap.?; the present
Sbocies diffors from these in the smaller size of the leaf base and
0 thejr much more regular and uniform arrangement on the
S8, Feolashourne. Ruford Coll.

V. 2191, %% om, long, 8-9 cm. broad. Here again the surfuce
o the stem has been carbonized, and the petiole bases present
& similay appearance to those in V. 2238, but are rather less
Perfoet]y preserved. The comparatively long and narrow form of
the leys base is clearly shown. Ecclesbourne. Lufford Coll.

_v- R244. 85cm. long. Probably this may be referred to
titoniq Luffordi, but the petiole bases are much less clemly
Preserved. Tn all the specimens the characteristic feature is the
Breat length as compared with the breadth of the petiole bases.
celeshoyrne, Loyfford Coll.

?V. 3181. Possibly a specimen of this species. Eccleshourne.
Bufford Coll,

* Carrufhers (1), pl. Ivi.
2 Baporta, Pal. Frang. vol. ii. pl. exxv. figs, 1-3.
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Genus BENNETTITES, Carruthers,
[Trans. Linn, Soe. vol. xxvi, 1870, p. 681.]

In 1855 the President of the Linnman Society of that year,
Robert Brown, exhibited a new form of eycadean stem which
had been found by Saxby at Bonchurch, in the Isle of Wight.'
The name Cyeadifes Sexbyanus was suggested by Brown for this
new fossil, of which the two most striking features were the
elliptical outline of the stem as seen in tramsverse section, and
the presence of a bud in the axil of each leaf. Fifteen years
after the discovery of this stem, Carruthers? published a full and
scientific description of several examples of the same species.
As a result of careful investigation of the morphology of these
specimens, Carruthers instituted the generic name Bennetfites
for the new form of stem, which he found could not be classed
under any of the recognized subdivisions of the Order Cyeadacee.
After speaking of the elliptical form of the axis and the presence
of buds in the axils of many of the leaves, Carruthers proceeds
to describe the anatomical structure of the stem, and ecalls gpecial
attention to the leaf-traces as affording another characteristic
feature of the genus. “In all the known members of the Order
(Cyeadacer),”® says Carruthers, “the leaf-traces arise in the
interior of the cylinder of wood, as bundles of small size, and,
passing through the meshes of the ligneous cylinder, and then
through the cortical parenchyma, as small distinet bundles, after
running for a short distance, at least in some genera, in a
horizontal direction parallel to the periphery of the stem, they
pass in the petiole of the leaf.” In Bemnetlites, however, the
vaseular fissue for each leaf springs from the woedy cylinder in
a single large compact bundle, which as it passes outwards breaks
up into the different bundles required for the service of the leaf.”
This peculiar behaviour of the leaf-traces is also referred to
by Solms-Laubach® ss an important distinctive character of

! Brown, p. 130.
a1

3 Ihed.

(2, p- 422
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Carruthery genus,  The structure of the petiole hases and the
Tamenta-like scales has been fully described by Carruthers and
others, Tn the axils of some of the petiole bases which surround
the‘ woody axis of the stem, there oceur the lateral branches
Which constitute the most important and interesting feature of
the genus,  ©These organs,” writes Carruthers, “are not
Properly buds, for although they do mot appear to have pushed
themselyes beyond the surfaces of the permanent bases of the
leaves, they are fully developed organs, and differ from the
Secondary axes of Manfelliv, which are generally broken off
beyond the surfaces of the permanent bases of the petioles, and
Sh‘_’W there a woody cylinder agreeing in structure with the
Principal axis of the plant. The secondary axis consists of 2
Very short and slender stem, bearing a number of simple linear
dcuminate leaves. These are the only foliar orgaus hitherto
found connected with these fossils.”?! Bach of the axillary
bréﬂches terminates in a subpyriform enlargement, bearing seeds;
fhm terminal portion with its seeds are fully deseribed and
Ulustrated by Carruthers and Solms-Laubach.  The former
Suthor, in summing up the affinities of the genus, expresses
the opinion that “it must be considered to hold the same
Yelation to the other Cycadew, that Tuzus, with its succulent,
Cup-shaped pericarp does to the cone-bearing Conifere.”*

In his Hinleitung in die  Paldophytologie Grat  Solms
Sonfirms many of the characteristics of Bennetivies as described
by Carruthers, and by a caveful exumination of the English
material he ie able to settle certain doubtful points, and to carry
4 stage further our knowledge of this interesting type.” A
more detailed account was afterwards published by Solms in
‘f.he Botanische Zeitung,* and the article subsequently appeared
I English in the fifth volume of the Annals of Bolany.’
Without entering at length inte a histological description of
Bennettites, we may call attention to some of the mare striking
and characteristic featuves. The structure and course of the

c=—— I e el W W ST

1 (Jarrathers, foe. eit. p. 697,
2 Jhid. p. 698.

3 Solms-Laubach (A.); p. 94.
4 Ibid. (1)

5 Thid. (2).
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leaf-trace as deseribed by Carruthers, and the analogy which
he noted between the trellis-work form of the vascular cylinder
and the bundle system of a fern stem are confirmed by Solms;
he adds, however, that a ‘“closer examination will doubtless
disclose @ greater affinity with the course of the vascular
bundles in many Condfere.’’* The pith and cortex are traversed
by numerous and large gum-canals, and the stems are enclosed
in the armour of leaf hases characteristic of recent cycads.
Between the petioles of Bennmeftites and those of living eycads
there is the eclosest agreement; the bases of the leaves are
separated from one another by a felt of ramenta-like ontgrowths
from the petiole surface. Oceasionally the substance of the petiole
has rotted away, leaving deep cavities occupying the meshes in
a network of interveming projecting ridges. In Bennellites
Gibsonignus the structure of the lateral branches bearing the
remarkable form of fructification is very perfectly preserved,
and it is evident that we have to deal with a plant differing
in many important respects from the present types of cycads.
Referring to the cycadean character of the stem and leaf-stalle
of Dennettifes, Solms remarks: “ We arrive ab the surprising
result that all the Jurassic and Neocomian stems which are
termed Cyeas-stems, so far as anything is known of their
structure, helong to Bennettitew, and that not a single one of
them has been proved to be a genuine stem of Cyeadee. This
further shows how preearious is the identification of fossil remains
when it rests on superficial characters only.”* The form of the
Jateral fructification branches may be summarized as follows:
They occasionally arise exactly over a leaf base, but in some
cases have heen pushed somewhat to the side; as a rule if
appears impossible to ¢determine the precise relative position
of the two kinds of organs”® The fower-bearing shoots are,
at all events, not terminal structures, as in recent cycads. Hach
fertile branch is made up of several short internodes, and bears
spirally-arranged lanceolate acuminate bracts; in structure the
bracts agree for the most part with the larger leaf hases of the

1 Solms-Laubach (2), p. 422.
2 Thid. p. 424,
# p. 431.
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main stom, The apex of the fertile shoofs has the form of a
]mmiﬂpherical parenchymatous cushion, from which are given off
& number of closely crowded stalks united into a elub-shaped
sroup; between these stalks or seed-bearing cords there occur
Smaller struetures, the so-called interstitial organs. External to
these iy a comparatively broad parenchymatons band of tissue,
Which arises from a lower level on the cushion than the
tords and interstitial organs. Surrounding this homogeneous
Peripheral tissue we have several lanceolate bracts encircling
the entive fructification. Towards the upper surface of the
Spadix, and near its periphery, there are numerous seeds situated
Just internal to the homogencous tissue, which becomes rather
Mare strongly developed towards the apex of the fructification.
Euch sced lies in a flask-shaped pit, and is borne on a long
§tulk or cord; in some seeds the structure of the embryo with
Us radicle, plumule, and two cotyledons, may be eclearly
fecognized. Solms suggests that the homogeneous tissue which
Overtops the spadix and contains the sceds, hus been formed
¥ the union of interstitial organs. A swrface view of the
terming] portion of the fruetification would present a number
of arcole, probably raised to the form of pyramidal projections,
nd between these areolm or distal ends of interstitial organs,
thore would be seen the marrow openings leading to the flask-
shaped seed cavities.

: In his description of Bennettites, Solms comparves its fructifica-
tion with that deseribed by Saporta and Mavion as Williwmsonia
Uorierei from the Oxfordian of Vaches-Noires. This French
SPecimen, with its histological details preserved in unusual
Perfection, has recently been thoroughly examined and deseribed
by Prof, Lignier, of Caen. His deseription clearly shows that
4porta’s and Marion's species must be referred to Bennstiites,
afld is closely allied to the Iinglish species of that genus! In
the majn Lignier's description agrees with those of Carruthers
dng Solms; there are, hawever, one or two points in which
the French author's account iz slightly at varianee with that
of the former writers,  Bemnettites Morierei has the form of
% detached ovoid fossil, with a length of 55mm. and a breadth

—

! Lignier. See also Seward (8) for a short abstract of Lignier’s paper.
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of 35mm, At the base a fractured surface reveals the existence
of a slightly convex receptacle, from which is given off a compact
cluster of long peduncles, each of which bears at its apex an
oval seed. The seed-bearing peduncles are surrounded by several
involueral braets closely applied to the surface of the fruit.
Numerous thin lamellee oceur in association with the seminiferons
peduncles; to these Lignier applies the term interseminal seales.
The seeds arve arranged side by side close to the upper surface
of the mass of peduncles and interseminal scales; the latter
passing between and beyond the seeds, and their swollen distal
ends forming a protective covering to the blunt hemispherical apex
of the fruit. Tn surface view, the upper part of the specimen
appears to be made up of a large number of small projecting
areas with pelygonal bases and rounded summits. Here and
there the projections arrange themselves in the form of rosettes
round a small central cavity, marking the position of a seed.

As in Bennettites Gibsonianus the fruit is covered by involueral
bracts, but we have the interesting suggestion of Lignier that
these were not simply linear acuminate in form, buf that the
portion of the bracts preserved is merely the petiolar part of a
leaf structure of which the pinnate or flabellate lumina has heen
detached. This inference is drawn from a detailed examination
of the vascular strands traversing each bract, After comparing
and contrasting Bennsttifew with the Cyeadacse and Conifere,
Lignier concludes that they represent “a family which has heen
derived with the eycads from common aneestors, but not from the
cycads themselyes. Of these common ancestors the two families
have preserved the form of the trunk, the structure of certain
tissues, the foliar origin of the ovule, ete. But whilst the cycads
have retained a grouping of carpophylls on a single axis, and
have acquired special characters, such as the complication of the
leaf-trace and the lateral position of the ovules, the Bennettites
have refuined the simple leaf-trace and have acquired a terminal
position of the ovules, the reduction of the fertile axes to single
carpophylls, the grouping of these fertile reduced axes, and the
modification of the neighbouring leaves.” !

In a recent paper on fossil cycadean trunks from North

1 Lignier, loc. eit. p. T3.
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America, Tester Ward! transfers Carruthers’ species of Bennellites
to Buckland’s genus Cyeadesiden; he considers the fact of the
fruit being known in a single species, B. Gibsonianus, is not a
sufficient reason for the retention of the gemus. Solms-Laubach®
had previously restricted Carruthers’ term to the species in
Which the characters of the fructification are Lnown, viz.
Bonnettites Gibsonianus; this use of the term is probably the
most convenient, and it would seem much better to retain
Carruthers’ name for stems bearing the bennettitean inflorescence
than to include these under such a comprehensive and purely
Provisional genus as Cyeadeoidea.

Bennettites (Cycadeoidea) Saxbyanus (Brown).

1851,  Qyeadites Suzlyanys, Brown, Proe. Linn, Soc. vol. ii. p. 130.

1854,  Cyoadeoidea Sashyana, Morris, Brit, Toss. Rl

1870,  Bennettites Savbyanus, Carrnthers, Trans, Linn, Soe. yol. xxvi. p. 698,
1874, Bennettites Swabywins, Schimper, Trait. pal, vég. vol. iii, p. 538.
1878, Beunettites Suxbyanus, Carruthers, in Dixon’s Geol. Sussex, p. 281,
1894,  Cyeadecidea Sazbyana, Ward, Biol. SBoc. Washington, vol. ix. p. 80.

Type. Btems showing internal structure. British and Oxford
Museams,

The specific name of this plant was proposed by Robert Brown
I honour of Mr. Baxby, who found the first specimen near
Bonchurch, in the Isle of Wight. The following definition of
the species was given by Carrathers :—

“Trunk elliptical, with large medulla, and thin, much inter-
tupted woody cylinder, vascular bundles passing upwards and
Outbwards and breaking up into two rows of small bundles, which
are parallel to the superior and inferior surfaces of the petiole;
Section of petiole subtriangular.”

In aceordance with the marrower use of the genus Beanettites,
43 suggested by Solms and others, the present species ought to be
transferred to Buckland’s Cycadesides, but for the present it may

1 Ward (1), p. 78.
* Capellini and Solms-Laubach, p. 29.
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be better to retain Carruthers’ generic name, and by the addition
of Cyeadeoides to indicate our incomplete knowledge of the
fructification.  Clyeadeoiden is employed, therefore, in the wider
senge of the term, including stems with a eireular as well as an
elliptical transverse section,

46628 (V. 3233%). TFigured by Carruthers, Trans. Linn. Soe.
vol. xxvi. 1870, pl. Ivii. fig. 3, as Bennetiites Sazbyanus.

Length 21 em. ; at one end the specimen shows the transverse
and polished section as represented in Carruthers’ figure; at the
opposite end the stem has been considerably worn. The varying
degrees of wearing in this specimen show remarlkably well the
striking differences in appearance presented by the several surfaces
of cortical or woody tissue exposed to view. Carruthers calls
attention to the striking similarity ‘‘between these fossil stems
and the caudex of a tree fern??; the U-shaped petiolar bundles
shown in section on part of the specimen present a distinet
resemblance to the corresponding leaf-traces in fern stems. Brook
Point, Isle of Wight. Sazby Coll.

V. 3234. TFigured by Carruthers, loc. eif. pl. Ivii. fig, 4.

The surface of the specimen shows fairly good sections of
petioles with numerons vascular bundles; the portion represented
in Carruthers’ figure shows the inner face of the wood, and a
radial section through the cortex in which the course of the
leaf-trace bundles is clearly seen. I am unable to detect any
difference between the present specimen and that bearving the
number 88360, which has been labelled by Carruthers Beuieffites
Gibsonianus. In his definition of B. Suabyanus, Carruthers speaks
of the petioles ag subtriangular in section, whilst those of
B. Gibsonionus ave described as subguadrangular. Each of the
ahove specimens shows both forms of petioles, and in other respects
there appear to be no real differences.

V. 8235. Figured (in part) by Carruthers, loc. eif. pl. Ivii. fig. 7.
The figure shows very clearly the form of the petiole bundles
as seen in & tangential seetion of the cortex. The resemblance

1 A second number recently added (1895).
# Carruthers, los. cif. p. 696.
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between these bundles and the leaf-traces of Profopleris punctata,
Sternb., is fairly close. Other portions of this specimen demon-
strate very clearly the mode of origin and course of the petiole
bundles. The tangential section of the wood, close to the inner
(pith) face, presents the same appearance as figured by Carruthers
(pL. Ivii. fig. 6).

V. 3286. TFignred by Carruthers, Joe. eif. pl. Ivii. figs. 1 and 2.

The figured portion is the smaller half of a fine specimen in the
Museum Collection. The surface is made up of triangular cavities
which constitute the meshes in a network of projecting ridges of
iﬂtet'patiular ramenta. A few inflorescences, or rather the cavifies
originally occupied by inflovescences, are seen in surface view,
and also in the longitudinally eut face represented in Carruthers’
figure, The wooll v ot finely fibrous ramenta appear to be identical
with the corresponding interpetiolar structures in some specimens
in the Rufford Collection from Ecelesbourne (¢f. V. 8177, V. 2349,
and V., 2132). There is a distinet similarity between the slightly
Taised base forming the floor of ome of the infloreseence cavities,
and the rounded receptacle seen in some of the FEecleshourne
examples of isolated inflovescences (Benmetlites [ Williamsonia]
Carruthersi), e.g. V. 21285, ete. Brook Point.

38383, A waterworn specimen showing petiole base projecting
somewhat beyond the ramentel network. Cf. V. 8234 (pl. lvii.
fig. 4) and 88860. Solms? refers to this and some other specimens
as no doubt examples of Benneftitew, but without traces of fructifi-
cation. Amn old label on the specimen gives Tilgate as the locality ;
this has been altered to Brook. Brook, Mantell Coll.

¢f. Bennettites Saxbyanus.

V. 2182. Part of a large stem, resembling the specimen of
Bennettites Sawbyanus figured by Carruthers in pl. Ivii. fig. 3.
The external surface shows mumerous imperfectly preserved leaf

1 Bolms-Laubach (2), p. 426.
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hases. Between the petioles there appears to have been a fairly
wide space occupied by ramenta. A side view of the specimen
shows the inward prolongation of some of the petioles, and
demonstrates that the so-called bases as seen on the surface
gimply represent the level in the leaf armour to which dis-
organization has extended. The inner face of the block is probahly
the outer surface of the wood. No fructification seen. Kecles-
bourne. Rufford Coll.

Bennettites Gibsonianus, Car.

1851, Claihvaria Lyellii, Mantell, Petrifactions, p. 46.

1854, Ciatlravie Tyellii, Mantell, Medals, vol. i. {edit. 2}, p. 163,

1854, Ciathrwria Lyellii, Mantell, Geol. Excurs. 1. Wight, p. 214.

1870. Bennettites Gibsonianus, Carrnthers, Trans. Linn. Soe. vol. xxvi. p. 700.

1874, Bennettiles Gibsonianus, Schimper, Trait. pal. vér. vol. iii. p. 6550,

1878, Benmeftites Gibsonianus, Carruthers, in Dixon's Geol, Sussex, p. 281,

1800, Bennettites Gibsomianus, Solms-Laubach, Bot. Zeit. 1890, p. 789, pls.
ix. and x.

1891. Bennettites Gibsonianus, Solms-Laubach, Annals Bot. vol, v, p. 419,
pls. xxv. and xxvi.

1804. Bennettites Gibsonianws, Lignier, Mém. Soe. Linm. Normandie, vel.
xviil. p. 76.

1894.  Cyeadevidea Gibsoni, Ward, Biol. Soc. Washington, vol. ix. p. 80.

Type. Porlions of a large block showing internal structures.
British Museum and Kew.

The specimens on which Carruthers founded this species are
recorded by him as of Lower Greensand age, and Solms-Laubach
has since confirmed this determination.® The examples of B.
Saxbyonus ave regarded as Wealden, and were obtained from Brook
Point, in the Isle of Wight; B. Gibsonianus was found in Luceomb
Chine, Isle of Wight, by Mr. Gibson. Some of the specimens
which Carruthers has referred to the present species are apparently
from Brook, and from the same beds as B. Saxbyanus.

Carruthers defines the species as follows :—

“Trank compressed, elliptical, with small medulla, and a thick
subcontinuons woody eylinder; vascular bundles passing almost

1 Solms-Laubach (2), p. 429.
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dircetly outwards and breaking up into a double series of small
bundles, which are parallel to the superior and inferior surfaces of
the petiole, except that a loop is sent down from the upper series
into the centre of the petiole. The section of the petiole is sub-
uadrangular.”

Lignier has recently eoxtended this definition to inelude the
characteristic features of the infloreseence ; he makes the following
addition to the above diagnosis ! :—

“ Frudt haut de 8 centim. 1. Bractdes tnvolucrales lancéol es,
Acuminées, dépourvues de limbe.  Poils leaillons pou larges,
*ouvent ventrus, a4 cellules allongfes perpendiculairement aux
fhces,  Graines longues de 3 & 4 millim., larges de 1°2 & 2+5, non
anguleuses (ou & peine anguleuses), dépourvues d’épiderme
tayonnant. Assise 1éticulée scléreuse et formée de collules qui
ont 60« de longeur sur 50« de large.”

The following specimens are included here as somewhat doubttal
examples of Bennettites Gibsondunus :—

38360. Figured by Mantell as Clathraria Iyellii, Medals of
Creation, vol. i, 1854 (edit. 2), p. 163; Petrifactions and their
Teaehings, 1851, p. 46; Geological Excursions round the Isle of
Wight, 1854, p. 214,

The old label on this specimen gives Tilgate Forest as the
locality, but Carrathers has substituted Brook Point. The pre-
Servation of this waterworn example is very different from that
of the larger blocks of Hennetfites. The surface, as figured by
Mantell, shows the characteristic ramental network with the
Meshes ocenpied by petiole bases. Towards the right-hand upper
torner of the specimen there appears to be an inflorescence shown
M the waterworn surface. In the absence of any well-defined
inﬁm‘escencn, and in view of the striking similarity to, if not
i"]@ntity with, V. 3234 (labelled by Carruthers 5. Sawhyanus), it
Will ba hetter to regard the exact position of this specimen as
Somewhat doubtful. Solms? quotes Mantell’s description of this
fossil, and says he believes he recognizes the specimen in the
British Museum (Geological Department) Collection as one on which
the word “Brook ” is written in ink on the upper surface. There

! Lagnier (1), p. 76.
£ Loe. cit, p. 420,
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can be mo doubt as to the original of Mantell's figure; the fact
of ity being figured is vecorded on the label, but there is no word
“Brook” written on it. No doubt Solms is referring to some
other specimen; in another place the same author speaks of
Mantell’s figure as a very good representation of a specimen in
the Geological Department.

38361 and 38362. Solms! refers to this specimen (eut into two
picces, bearing the above registered numbers) as being without
fructification. On the smaller piece there appears to be intlores-
cences shown in transverse and longitudinal section. The lahel on
one piece hears the name Clathraria Lyellii. Tossibly this specimen
should be referred to Bennsttites Sawbyanus.

V. 3232. Another waterworn specimen cut into three pieces,
one transverse slice and two larger portions. It would seem
impossible to definitely rvefer this imperfect example to ome or
other species of Bennetlites.

Bennettites (Cycadeoidea), sp.
[PL XV.]

V. 8177. The chief interest of this specimen is in the numerous
easts of inflorescences which oceur on the stem. The surface
features eannof be accurately made out; the portions shown in
P1. XV. Fig. 1 exhibit the conical cavities originally occupied
by the fertile axes, and the impressions of petioles and ramental
tissne. The whole surface presents a somewhat waterworn
appearance, and instead of showing a surface view of the petiole
bases in the form of rhomboidal sections, it has the form of
a worn-down surface with an oblique view of petiole casts and
ramental tissue.

In longitudinal section the fertile axes have the form of cavities
narrowed towards the distal end; these cavitics were no doubf
originally oceupied by the fleshy terminations of inflorescences.
The wall of such a cavity (P1. XV. Fig. 8) shows clearly preserved

v Loc. ¢it, p. 426.
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€asts of the bases of crowded involueral bracts. The bracts them-
Selves are represented partly by cavities and partly by earbonaceous
Matter; between the bracts the woolly or hair-like ramenta
are distinetly shown, and these, as frequently happens in such
tissue in cycadean stems, have been permeated by a mineralizing
8olution, and so preserved. The bracts appear to be somewhat
“Xpanded distally (Pl. XV. Fig. 2), as described by Lignier
In Bonnottites Moricrei (Sap. and Mar.)." In Pl. XV. Fig 3 an
Inflorescence cast is shown, of which the surface is covered by
2 fine and well-marked reticulation ; in the upper portion of the
tavity this reticulum has the form represented in Fig, 5, a fairly
Tegular network formed by thin plates projecting from the surface,
ad gome of the meshes are partially filled by round or oval
bodies suggesting very small seeds; the meshes thus filled are
less angular fhan those without sced-like bodies. Tn Fig, 4 is
Shown o wax cast of the inflorescence cavity of Fig. 3, and in
Fig. 6 the emall dot-like depressions on the surface of the
“ast correspond to the small bodies in the meshes of Fig. 5.
Towards the base of Tig. 4, the reticulum is rather larger, and
there are no dots in the more basal portion, owing to the absence
o any < seeds” in this part of the inflorescence (Fig. 7). 1In the
niddle of one side of this reticulately marked cavity there is a
Barrow longitudinal ridge, probably representing a median groove
M the inflovescence. The portion of infloreseence figured in P1, X.
ig. 4, should be compared with the present specimen. Further
Teference is made to this stem in the description of the detached
*Pecimens referred to a new specics, Bennetlites Oarruthersi, (Y.
L X, Figs. 1 and 4, and Saporta’s figures of Williamsonia gigas,
MT, in the Pal. Frang., vol. iv. pl. xiii. fig. 2, and pl. xiy.
figs, 1 and o. Eeclesbourne. Lufford Coll.

V. 2896. Imperfectly preserved stem, 26 om. in length, and
“Oem. in broadest part; leaf-stalks and ramenta shown, but no
Wflorescence. Beckles Coll,

V. 2816, Smaller specimen ; no actual stem surface visible.
¢ woolly ramenta suggest a conmection with V. 2182 and
8. Sazbyanus (Brown). Heclesbourne. Rufford Coll,

.

! Lignier (1), p. 25.
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Bennettites (Williamsonia).
FLORES.

Tn the Rufford collection of Wealden plants from the neighbour-
hood of Hastings, there are several specimens which must be
assigned to the same position as the well-known Jurassic William-
sonia. Tor reasons which are stated more fully below, I have
reforred these Wealden fossils to the genus Bennetfifes, and am
led to regard them as portions of the inflovescence of that plant.
Hitherto typical Williamsonias have not been recorded from any
Wealden or Lower Cretaceous rocks in England ; the importance
of the discovery is considerably inereased by the fact that the
specimens appear to throw some new light upon the nature and
affinity of this anomalous form of inflorescence. Before describing
the individual fossils in detail, it may be comvenient to give 4
short swmmary of our present position with regard to the opinions
of palmobotanists on the nature of Williamsonia.

In A Geological Survey of the Yorkshire Coast, by Young and
Bird, published in 1822, there is a figure of a specimen from
the ironstone of Saltwick, which is spoken of as resembling the
head of an artichoke (Cynara éntegrifolia), with the ¢ covering
or calyx consisting of numerous lanceolate and striated leaves.”*
Another figure in this work represents ““a petrified nut of &
singular kind*; these two fossils are examples of what was
subsequently named Williamsonia®

Part of a eycadean frond from the ““Oolitie rocks of Searborough "
is figured by Lindley and Hufton, and named by them Zwmia gigas’s
a few years later Williamson motes the occurrence with this form
of frond of ““a remarkable fossil, apparently connected with the
fructification of a Cyeas.”* In 1849 Yates® draws attention
to the identity of Zamia gigas, L. and L., Zamia Mantelli, Brong.
and Cyeadites lanceolutus, Phill. e recognizes the difMculty of
connecting the leaves and stem with the peeuliar form of in-
florescenee associated with them, and while favouring the view

1 Young and Bird, pl. ii. fig. 6, p. 183.
2 Jhid. pl. iii. fig. 7, p. 186,

& Tossil Flora, vol. iii. pl. clxv.

¢ Williamson (1), p. 230.

5 Yates.
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that Zamia giges and the fructification are parts of the same
Plant, admits the absence of any actual proof. In the same yeur
Mante]] * figures a specimen of Williamsonia in his Medals of
Creation, as the fruit of Zamites lanceolats, and deseribes the
lanceolate involueral bracts as concealing the seeds of the in-
Horescence. In a shor communication to the Yorkshire Philo-
Sophical Soeiety, Williamson gives a vertieal section of a restored
inflorescence, and represents the ovoid body of the fructification
48 terminating in a cone.? Brongniart calls attention in his
Tiableau,’ to the similarity between the Searhorough fossils and
& Specimen described by Bucklund* from the Inferior Qolite of
Gharmouth, Dorset, under the name of Podocarya.  This eom-
Parison is one which has, I believe, been justified by recent
in"estigations, and it is highly probable that Buckland’s specimen
Iy g particularly well-preserved bennettiteun inflorescence. It is
to be hoped that this valuable specimen may be rediscovered,®
ad subjected to a careful examination.

The name Podocarya was chosen by Buckland for this Oolitie
fossil, on the suggestion of Robert Brown. It is described as
Ghieﬂy resembling the inflorescence of the recent genus Pandanus,
and by most subsequent writers it is ineluded in the Pandanace.
Sapot'ta,ﬁ i his volume on Zypes proanglosperiigues, Teproduces
Bucklang’s figuves, and substitutes Williamsonia for Podocarya
4 the generic name; Unger”™ had previously named the species
after Buekland.

In o specimen figured by Leckenby in 1864° we have leaves
f Paleosamia pecten (Lind.) in close association with a small
Orm  of Williamsonia, which Nathorst afterwards referred to

€ new species Williamsonia Leekenbyi.  Carruthers,® writing

! Mantall (1), p. 161.

* Williumson (2), p. 47.

p. 88,

Buekland (2), vol. i. p. 466, pl. Lxxxiv,

It i suid to be in the 0 tlord Geological Musenm, hut eannot be found.

Pal, Frang, vol. iv. p. 127, pL. cexxxviil. figs. 1-3, and pl, cexxxix, fiw. 1,
ger (A. 2), Gen. spee. plant. foss. p. 827,

Levkenby (A.), Quart. Journ. Geol. Soe. vol. xx, p. 7, pl. ix. fig. 4a.
I8 8pecimen is in the Woodwardian (Gealagieal) Musour, Cambridge. T

Mireey closely with Williamson’s “earpellary disk™ of Williwmsonia gigas,
ATL., exeept in its smaller size.

Currathiers (8). This paper was also prinfed in the Geol, Mag. vol. iv. 1867.

® A s B s s
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in 1867, refers to the opinions of Yates and Williameon, and
adds: “T have examined numerous specimens of this fossil
( Williomsonia gigas) in the British Muscum, but have been
unable to determine anything satisfactorily in regard to the
precise structure of this anomalous fruit. It presents so many
peculiarities unknown in the fruit of any modern eyead, that
for the present at least, and notwithstanding its Zwmiu-like leaves,
T must consider it a doubtful eycad.”

Tn the volume of the Linnean Society’s Transactions for 1870
we have the first exhaustive treatment of this Oolitic fossil.!
From his intimate knowledge, both of the fossils and their
manner of oeccurrence in the Tocks of the Yorkshire coast,
Williamson was peculiarly fitted to attack this difficult prohlem.
Williamson describes and figures what he regards as the stem of
Zamites gigas, L. and H.; the surface is made up of broad
Tozenge-shaped areas, and is compured with the trunk of a recent
Cyeas. One example is referred to as ““ obviously the apex
of o stem with portions of seven or eight diverging fronds.™
The fronds ave next described, also cerfain structures spoken
of as the “squamous peduncles” of the fructification. The
greater part of the paper is, however, devoted to a detailed
examination of the ¢ organs of fructification.” Smrrounding the
ovoid inflorescence we have a number of linear bracts constituting
an involuernm ; usually these involueral leaves have been broken
off towards the base, and immediately below the broken ends
there is exposed an annular area of “radiating cells,”” In
pl. Lii. fig. 7, Williamson represents a specimen in which the
bracts have been complotely preserved and arve continued to the
base of the fructification. The central part of the whole struetura
is occupied by a pyriform cavity which eontracts apically, and
then expands into a funnel-shaped appendage. In ome of the
figured specimens the form of this central cavity is clearly seenm,
and from its being filled with earbonaceous matter, it is assumed
that the axis was originally a solid structure. A very similar
appearance is presented by one of Rufford’s recenfly discovered
specimens.®  The ring of radiating cells seen at the base of most
of the examples is considered to be the lowest margin of a layer

1 Williamson (3).
2 Fig. 8, p. 16.
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of cells which “formed a cortical layer, arranged vertically upon
and extending over the entire surface of the pyriform axis.”
In another type of specimen figured by Williamson, we have
4 disk-shaped structure with a central dopression, and split up
DPeripherally into several short and narrow segments; this is
Ramed the *carpellary disk,” and towards the apex of each of
these rays there are said to be two small pits on the lower
surface, These pits are rogarded as the places of attachment
of ovules; but it is now genorally agreed that there is no good
evidence for the existence of well-dofined depressions which
tould be described as marking the position of seeds. The general
conelusion arvived at, and exprossed by a restoration of the whole
Plant, is that the two forms of fructification are probably the
male and female organs of Zumitss gigas ; the commoner ovoid
Tossi] being the male flower, with a pyriform axis originally
Invested by a deciduons antheriferous tissue, and the female
flower being represented by the much less abundant “ carpellary
disk,” with the ovules inserted in pits towards the tips of the
Btar-like rays.

As a convenient provisional name for these anomalous structures
Carruthers instituted the genus  Williamsonds, and placed it in
& new tribe— Willimmsonsee. The genus is thus defined:? “Stem
ey¥lindrical, elongated, marked with the equal-sized, tumid,
Thomboidal scars of the fallen leaves. Leaves ovate-lanceolate
Or linear acuminate, segments numerous, attached to the rachis
by the central portion, with small free margins; veins numerous,
Parallel, at the base slightly diverging into the free margins.
Eloweps terminal, stamens surrounding a fleshy axis, ovules horne
ou the upper surface of an orbicular laciniate spadix.”

Carruthers thus expresses himself with reference to Williamson’s
Work: ¢ He has introduced a eleaver apprehension of the different
forms of fhe supposed organs of reproduction, by the suggestion
that the two Linds represent the different sexes, and by the
discovery of a seed-bearing spadix.”? In the second volume
of his Plantss Jurassiyues, Saporta considers the problem of

Wliamsonia,® and denies the existence of any satisfactory srounds

! Carruthers (1), p, 691.
2 Thid. p. 692.
? Buporta, Pal. Frang. vol. ii. p, 53.
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for the supposed connection between the fronds of Zamifes gigs,
the cycadean stem, and the floral structures; the last-mentioned he
prefers to regard as some primitive form of a monocotyledonous
inflorescence, probably a pandanaccous type, analogous to Fucrifes
Podocarya, Eolirion, ote.

In the Palwontolsgica Indica there have been described by
Oldham and Morris,! and afterwards by Feistmantel,® various
specimens of  Williumsonia, The latter author figures certain
eycad-like stems found in association with the Williamsonia
fossils as belonging to the plant which bore the Williamsonia
inflorescence. Further additions to our knowledge of the
distribution of this fructification were made by Nathorst in 1880,°
and he put forward the opinion that Williamsonia should be
placed with the Balanophoree. This idea he afterwards abandoned,
and in a later paper® upholds the view that Williamsonia was
the inflorescence of a plant bearing cycadean fronds. e gives
a testoration of Anomozamites minor (Brong.) bearing in the
forks of a branched stem large fowers of the type Willimmsonia
angustifolia, Nath. The restored species presents an appearance
certainly more suggestive of some extinet form of plant than of
anything at present in existence.” Nathorst associates his other
species, W. Leckenbyi, with dnomozamiles Lindleyanus, Schimp.,
and connects W. gigas, Carr., with Zumites giges, L. and H.,
adding that possibly Braun’s Weltrichie may be regarded as the
inflorescence of Ofosamites. In another place® the same writer
refers to the likelihood of a connection or identity of Benmetiites
and Williamsonia.

In Zigno’s second volume of the Flora jfossilis formationis
Oolithiew,” certain specimens from Ttalian rocks ave deseribed
under the new generic name of Bluslolepis; the figures of the
two species of this genus, B. ofozamitis end B. falcatw, Zig., are
strikingly suggestive of Carruther’s genus. There can be little
doubt that these specimens should be assigned to the genus
Williamsonia.

1 (Oldham and Morris (A), p. 32, pl. xxxii. fig. 12.

* Feistmantel (2). 3 Nuthorst (3). § Thid. (4).

5 Since this was written, T have had an opportunity of examining Nathorst’s
specimens, and can bear testimony o the aceuracy of his description.

6 Thid. (1), p. 97.

7 Zigno (1), p. 173, pl. xlii. figs. 9-11.
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In a recent volume of the Plantes Jurassiguss, Saporta® gives
& full account of the Williamsonia question, and diseusses at
length such views as have heen advanced as to the nature of the
genus.  Several of the Yates® specimens, now in the Paris
Museum (Jardin des Plantes), and many others are figured in
Saporta’s monograph.  Some of these figures were originally
drawn for Brongniart,? whose intention it was to publish &
Mmemoir on the subject. In addition to this very important
contribution by Saporta, reference should be made to a paper
by him in conjunction with Marion in the Comptes Rer}dus for
1881,* and also to the account by the same wuthors in 2’ Evelution
du pégne végdlul.t  The genus Willimmsonia, with Yuceites,
Gondoling, Weltrichia, and others, is included in the speeial class
of ¢ Types Proangiospermiques.” ¢ Ces types sont appelés par
1ous des Proangiospermes, parce, qu'ayant en réalité précéds dans
Vordre des temps les Angiospermes véritables et ne pouvant étre
classés méthodiquement parmi ces derniéres, ils se distingnent
Pourtant tréds nettement de tous les végblaux passés en revue
Jnsquici, et qu'ils gécartent & la fois of des Cryptogames ef
des Gymnospermes, n’ayant dailleurs de points de contact
appréciables ni avee les Cycadées, ni avee les Salisburides, encors
1oins avee les Coniféres.””®  As an introduction to the examination
of the genus, Saporta writes:® Avee les Williamsonia nous
dbordons un des problémes les plus difficiles, un des sujets les
Plus controversés, mais aussi les plus curieux, peut-étre méme
le plus remarquable de tous ceux gque nous offre l'enzemble des
Plantes jurassiques.” He agrees with Brongniart that Willigmsoniu
1 Probably generically identical with Buckland’s LPodoearya,
Nome of Williamson’s conclusions he does not accept; the
i Carpellary disk * of that author, Saporta regards as a terminal
Expansion of the male spadix. One important point to note
I reference to Saporta’s conclusions is his interpretation of two
forms of specimens; that figured by Williamson in his pl. Iii

! Pal. Frang. vol. iv. 1891.

% Ibid. p. 90 (footnote).

& Baporta and Marion (1).

* Thid. (2), Les Phanérogames, vol, i, p- 235,
® Saportu, Pal. Frang. vol, iv. p. 63.

& Ibid. p. 89.
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figs. 3-61 ig described as the.male inflorescence, and another form,
of which several ficures are given in the Paléontologie Frangaise
is regarded as the female inflorescence: Like Williamson, Saporta
sees in the fibrous layer at the base of the common form of
Willigmsonia sn antheriferous tissue; the pyriform central axis
he deseribes as expunding distally into a large structure like thab
figured by the BEnglish writer as the carpellary disk; this
terminal expansion appears to have been readily separated by
a natural surface of disarticulation from the rest of the axis.
In the whole inflorescence, according to Saporta and Marion,
we have a male involucre surrounding a conical axis with its
base enclosed in a cireular zone marked by radiating striee; the
external edge of this zonme being ceenpied by a number of small
compartments of an irregular hexagonal form, which seem to
correspond to pollen-sacs. The basal zone represents the sterile
and persistent portion of an androphore, which, when eomplete,
covered the whole of the conieal receptacle with a layer of
staminal appendages. In the female inflorescence the bracts are
gomewhat shorter; the centre was ocoupied by a more or less
globular axis, having its surface marked out into a number
of compartments arranged in the form of facebtes grouped in
rosettes; the general appearance of the whole structure being
very similar to that presented by Bucklund's Podesarys. The
ovules were situated in subcortical eavities, which communieated
with the surface by small openings; the latter appearing as the
central points of groups of comparatively small meshes of the
superficial reticulum. Tn 1869 Moriére deseribed a petrified
fruit from the Oxfordian beds of Vaches-Noires (Culvador),® and
this specimen is regarded by Saporta and Marion as throwing
considerable light on the nature of Williamsoniw. Tho recent
examination of this specimen by Tignier® has already been
alluded to; his work has afforded us very important data with
regard to the conmection between Bemnellilos and Williamsonia.
Saporta draws attention to a close resemblance between the
terminal infundibuliform expunsion of Williamsonia and the fossil

1 Williamson (3).
# Morigre, pl. ii. fig. 4.
¥ Lignier (1).
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dealt with many years ago by Braun.! Braun's genus Weltrichia
was instituted for a specimen discovered in the neighbourhood
of Baireuth, and referred to as a new genus of the Rhizanthec.
Schenk * expresses himself as very sceptical as o the correetness
of Braun’s deseription of this fossil, and does not consider it of
any scientific value.

In discussing the systematic position of Filliamsonds and
otlier gencra, Schenk very reasonably calls attention to the
absence of any satisfactory evidence in favour of a pandanaceous
alliance ; he suggests that possibly Bennettites and Williamsonis
should be classed together, but refers to the absence of histological
characters as a scrious obstacle to any decided eonelusion. In
Zittel's Handbuch, Schenk ® refers to Willigmsonia as the female
inflorezcence of Benneltites,” and refers to Nathorst's and Solms’
work in support of this opinion, Solms-Laubach* agrees with
Nathorst and Saporta & Marion as to the absence of trustworthy
evidence of the connection between Zamis gigas and Williamsonie.
After referring to Moridre’s important specimen, he concludes =
“I have mo doubt, thevefore, that this specimen belongs to
Bennettites, bub in saying this T have no intention of prejudging
the question of its relation to Williamsonia ; for it is still possible
that further discoveries may show the fructifications of Bennettites
and Williamsonia both belong to similar stems resembling the
stems of Cyeadaeee, and confirm the opinion of Williamson and
Carruthers. But until the truth of these conjoctures is ascertained,
We must be content to leave the relationship of Williwmsonia
undetermined.” TIn another place, Solms® draws attention to the
Probability that we have long been familiar with the male
inflorescence of Benmettites in the fossil known as Williamsonia.

In his account of Bennetiiles etrusea, Cap. and Solms,” Solms
figures and describes certain boat-shaped sacs which he regards
as pollen grains. He goes on to say that, if his interpretation
of these structures be corvect, the inflorescence of Benmettites

1 Braun (1).

2 Behenk (A. 8), p. 190.

3 Zittel (A.), Handbuch, p. 805.

4 Fossil Botany, p. 370.

5 Ibid. p. 372

% Note on Bennettites in Saporta’s Pal. Frane. vol. iv. p. 303.
? Capellini and Solms, p, 202, pl. v. figs. 7 and 8,
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apparenily bore anthers and pollen grains in its early stage of
development, and afterwards assumed the female condition. The
figures of isolated “pollen grains” are not thoroughly convineing ;
but if Solms’ opinion be correet, we have a most important
addition to our knowledge of this interesting genus.

My examination of the Wealden examples of Williamsonia
leads me to support the view that this problematical fossil is
generically identical with Bennettites, and so far as our evidence
goes, we are, L believe, justified in xegarding the former genus
as a form of inflorescence of the same type as that which has
been found in organic union with bennettitean stems. This
opinion is ehiefly based on the Wealden forms, but if the suggested
relationship or identity of these with Bennetfites be admitted, we
have a very strong case for including the Jurassic species in the
same category. A critieal discussion of the Oclite specimens must
be deferred until the French material has been studied; such a
guestion will be best dealt with in a later volume devoted to
the Jurassic flora.

As regards the question of meale and female inflovescences, I
am unable to recognize any sexual difference in the warious
examples from the Wealden beds, and there does not seem to
be any good reason for regarding the so-called male Williamsonias
among the Jurassic specimens, as in any way proved to be of
that nature. In comparving Wlliamsonia with Bennettites we have
to rely entively on the female inflorescence of the latter plant,
and it would seem that so far as our present evidence goes, we
have more reason for speaking of Williamsonia as the female
infloreseence.  As to the nature of the male inflorescence we
are still without any very satisfactory evidence.

The following records have been made of Willizmsonia, showing
a fairly wide distribution; but probably some of these species
cannob well be retained as trustworthy examples of the genus.
ExcraNp.  Willlamsonia gigas, Care. Inférior Qolite.

W, Lechkendyi, Nath.
W, Bucklandi (Ung.).

t2 ] 3

1y 13

Frawce, W, Pougneti, Sap. Lower Lias.
W. Murévei, Sap. Oxfordian.
W. pictaviensis, Sap. ¥
W. Zeilleri, Sap. Kimmeridgian,
W. Gagnierei, Sap, Portlandian and Purbeckian.

Porrvean. . minima, Sap. Lower Cretaceous.
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Swepes (Soaxta). . angustifolia, Nath. Rhamtic.
Bogzmorm. 71, Forelliainmneri, Noth. Jurassic.
Cruesrann, . erétacea, Heer, Clenpmanian,
Irazy. V. (Blastolepis) ofozamitis, Zig. Inferior Oolite.

W (Blastalopis) foleata, Zig. 2 0

. (Blastalepis) acuminate, Zig. a5 =
Caxapa, W, recentior, Duws. Middle Crefuceous.

Williemsonia ? Neocomian.
Astrrica. . virginiensis, Font. Potomae.

W, elocwta, Lesq. Dalkota.

.7 Riesii, Hollick Cretaceons.
Ixpiat W, Blanfordi, Feist. Kaeh (Umia beds; Up. Oolite).

W, of. gigas, Cacr. Rajmahal (Lias).

W. mierops, Feist. ) T

The second English species, . Leckenbyi, is founded on a small
tayed disk like the large * carpellary disk’ of Williamson, and
is regarded by Saporta as a lobed terminal expansion and mot an
involucre as suggested by Nathorst. Saporta considers it possible
that the forms referred to this species may be simply a  morpho-
logical variation 2 of W, gigas.

Buckland’s Podocarya is transferred by Saporta to Williamsonia,?
and it is highly probable that this plant is a bennettitean in-
florescence.

The French species W. Pougneti, Sap.,* is founded on an
imperfect specimen which does not admit of any exact determina-
tion, and hardly justifies the instifution of a new species. W,
Zeiller, Sap.,® is also founded on a very poor specimen, and cannot
be diagnosed with any exactness. . minima, Sap.,® recently
described from Portugal, is represented by an imperfect cluster
of small bracts, and cannot be accepted as a satistactory record
of the genus.

Suporta has pointed out that Heer's species, V. eretacea, from
Greenland, shows many points of divergence from the typical

——

YA fossil figured by Sharpe as Asterophyllites ¥ from South Africa resembles
m involuere of W illiamsonia ; hut Haooker's description of the specimen is more
Suggestive of such o genus as Sehizenewra (Sharpe, Trans. Geol. Soc. vol. vii.
(2], p. 237). I am indebted to Prof. Rupert Jones for calling my attention to
Shu.rpe’s figure.

i Baporta, Pal. Frang. vol. iv. p. 167. 3 Thid. p. 127.

* Tbid. p. 124, pl. cexxxvii. ; see also Saporta and Marion (2), vol. i. p. 234.

® Thid. p. 181, pl. cexxxiv. fig. 3.

® Saporta (1), p. 105, pl. xix. fig. 9.
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form ;' it may possibly be an inflorescence of some cyead-like
stem, but is far from satisfactory.* One of the forms figured by
Zigno® (Blastolepis aouminate) is named by Saportat W. Halica.
Dawson’s W. recentior is an exceedingly poor specimen and
hardly worthy of any name.

It is difficult in the case of some of the above fossils to
precisely define their geological horizen. The Bornholm species,
W. Forchhammeri, Nath.,® is from beds which have rceently been
ghown by Bartholin to contain 46 species of plants, of which
25 are regarded as Rhetic, and about 15 as indieating a Lower
Qolitic age.

The fragment described by Dawson® as . recentior is from
the Canadian Middle Creek series, which is compared with the
Patoot series of Gtreenland and the Dakota group of the Western
United States.

The unnamed Willismsonia is from the Kootanie formation,
which is correlated with the Neocomian of Europe.?

Fontaine’s Potomac serics ineludes rocks differing somewhat
widely in age, Jurassic and Cretaceous strate being incorporated
in one formation.

Willigmsonia? Riesi¢ is probably a true Willinmsonin with
numerous and unusually narrow bracts ; the author of the species
compares it with some composite flower.

As regards the Indian beds, it has long been a difficult problem
to determine their exact geological position; the Rajmahal beds
are spoken of by Oldham,® in the recent edition of the Munwal
of Indian Geplogy, as Liassie, the Kach (Cuteh) or Umia beds
being correlated with the Upper Oolite, but the precise horizon
can only be approximately stated.

1 Baporta, Pal. Frang. vol. iv. p. 118.

2 Heer, Flor. foss. Aret. vol. vi. p. 89, pl. xii. fig. 1; pl. xiii. fig. 9.
[Sinee writing the ahove I have examined Heer's fype epecimen of 77, eretasen
in the Geological Museum in Copenhagen, and find fhe impression is very
indistinet and unsatistactory.]

3 Zigno, foe. eit. p. 178, pl, xlii. fig. 10.

4 Baporta, loe. eit. p, 150, pl. celi. fig. 3; and pl. eclii. fig. 4.

% Nathorst (4), See also Bartholin, p. 112.

¢ Dawson (A. 8), p. 12, pl. iy. fig. 1.

? Dawson (2), p. 87.

8 Medlicott and Blanford, p. 207.
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Bennettites (Williamsonia) Carruthersi, sp. nov.
[Pl. X,, and P1. XTI, Fig. 8.]

Type. Specimens in the British Museum from the Fairlight
clays, Fairlight, near Hastings.

As a matter of convenience, a new specific name is adopted for
several specimens in the Rufford Collection. Without a fuller
knowledge of their anatomical structure it is impossible to give
an exact specific definition, but the general characters may be
briefly expressed as follows :—

Inflorescence ovoid, surrounded by numerous linear hbracts,
enclosing a central axis (from which seed-bearing peduncles and
interseminal structures were given off); hetween the involueral
bracts and the periphery of the spadix there was a regular
retionlum of projecting ingrowths marking out the surface of
the inflorescence into small areolations.

In dealing with detached inflorescences or portions of such
structures, it is impossible to clearly diseriminate between different
Specific forms, as distinet from portions of the same species or
the same inflorescence in different stages of development. The
most important features in the following specimens are those
Which -serve to connect them, on the one hand with the typical
Bennettites, and on the other with the Jurassic Williamsonia.
Some of the examples of these Wealden forms differ from the
majority in having short and broad bracts at the base of the
inflorescence ; these we may speak of as B. (Williamsonia)
Capruthersi var. latifolius. 1 have ventured to associate the name
of Mr. Carruthers with the present species; it is fo his work
that we are primarily indebted for our knowledge of Benneftites.

V. 8177. Pl X. Figs. 1, 1a, and 18.

This specimen is one of the most important of those to be
described. In general form and appearance it is very similar to
Bennettites Moridrer as figured by Lignier,! except that in the
Present specimen the linear bracts are distinetly shown, about

1 Lignier (1), pl. v. figs. 55 and 56.
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twelve in number, and, as occurs so commonly in the Jurassic
Williamsonias, they are broken off basally, leaving an annular
area immediately surrounding the base. This annular area shows
very distinetly numerous parallel longitudinal striations; these T
regard as corresponding fo the so-called *“ antheriferous tissue’ of
some writers in Williamsonia gigas, Carr. At the base we have
a well-defined rim surrounding a eentral short and conical cavity
(Fig. 18); a similar form of axis ocenpied by earbonaceous matter
oceurs in the speeimen represented in Fig. 8. Compare also Saporta,
pl. xxvi. fig. 8. Length of V. 3177 6 em., breadth 3:5cm. In
Fig. 1a the truncated base of one of the braets is represented as seen
from below ; this shows a number of regularly placed projections
from the face of a bract, extending from the latter to the internal
fibrous structures. In some of the figures of the inflorescence
of Benpettites Gibsonianus, Carr,, given by Solms-Laubach,! there
are similar internal projections represented in the inner face of
the ““outer layer” of the fructification, TIn describing the
structure of the inflorescence, Solms writes: *Not unfrequently
sharp and tolerably deep indentations penetrate from without into
this homogeneous external layer; these indentations are covered
with the epidermis, and probably answer to the ecross-seetions of
a superficial areolation of the entire fructification ; they are par-
ticulmrly well and clearly seen near the base of the spadix in
fig. xii. of pl. xxv.” The same indentations are seen in Solms’
pl. xxv. fig. 8 fig. 10, and fig, 11. These ingrowths are, L
believe, the structures seen in our Fig. 1, Pl. X. In the longi-
tudinal section of Cyeadesidea etrusca, Cap. and Bolms,* figured
by Capellini and Solms, pl. iv. fig. 1, we have the structures
clearly represented, and again, on a larger scale, by Carruthers?
in B. Gibsonianus (pl. 1x. fig. 3). In his description of the latter
species, Solms speaks of the interstitial organs as becoming much
more numerous towards the periphery of the spadix (pl. xxv.
figs. 8 and 11); Lignier also refers to this character, and in a
figure of the peripheral region of the fructification (p. 31, fig. 2),
shows the superficial bracts on the outside, and internal to these
much smaller interseminal bracts and atrophied seed-bearing

1 Solms-Laubach (2), pl. xxv, ligs. § and 10-12.
? Capellini,
¢ Carruthers (1).



BENNETTITES, 159

peduncles. The fine longitudinal lines scen on the surface of
the specimen figured by Lignier on pl. v. figs. 55 and 56, and
described by him as the peduncles, bear a very close resemhlance
to the fine lines traversing the basal annular area in our figure
(Pl. X. Fig. 1), and to the so-called antheriferous tissue of
Williamsonia gigas. 1t is, 1 believe, the intersominal struetures
or possibly atrophied peduncles that are seen in such specimens of
Bennettites Carruthersi as are represented in P1L X. Rrg: 1, PRI E%
Fig. 2, P1. X. Fig. 8, and Pl. XI. Fig. 4. The central conieal
cavity was originally occupied by a fleshy axis, on which were
borne the seed-bearing peduncles. Eeeleshourne. Rufford Coll.

V. 8201. PIL X. Fig. 4.

In this specimen we have the outer part of the basal portion of
a larger form, or older inflorescence. In the centre there is a
somewhat oval area with an uneven surface 2-3 ¢m. in diameter,
surrounded by a series of slightly raised structures; external to
this is a concave rim, with its surface marked by a well-defined
reticulum of projecting ridges. The appearance of this saucer-like
Tim supgests that there were originally numerous narrow bracts in
close contact with it; the outline of these being indicated by the
shallow depressions and intervening ridges as shown in the figure.
This specimen approximately corresponds to the basal portion of
V. 3177 (Pl. X. Fig. 1), the external margin of the reticulately
marked rim coineiding with the truncated bases of the involueral
bracts of such examples as V. 8177 (Pl. X. Fig. 1) and V. 2129
(Pl. X. Fig. 2). The network is probably formed by the same
Tégular indentations which are seen in Fig. 1w, and described by
Solms! as forming a regular areolation over the surface of the
gpadix. Between the reticulately marked rim and the central
boss there would be the continnous external layer of the peripheral

Zone, Of. Solms, pl. xxv. figs. 4 and 7-12. Becleshourne,
Lufford Coll.

V. 8202. Tl X. Fig. 2.

Here again we have the characteristic Willimmsonia gigas base,
Somewhat larger than in V. 3177 (P1. X. Fig 1). The linear bracts
areé unevenly broken, exposing the numerous fine, interseminal,

1 Loe. ¢il. p. 437.
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fibre-like structures. Probably in this specimen the whole in-
florescence is partially expanded, and is not so conical in form
as the more completely closed example shown in PL X. Fig. 1.
Ct. W. gigas as figured by Williamson (pl. lil. fig. 8), W. Gagnieres
as figured by Saporta’ (pl. xxvi. figs. 1-3), ete. Eeelesbourne.

Leufford Coll.

V. 2129;. Pl X. Fig. 3.

The remains of a fructification similar to but rather smaller
than V. 8177 (PL. X. Fig. 1). Ocecupying the centre is a well-
defined hemispherical boss, 8 mm. in diameter, differing from that
in P1. X. Fig. 16 in its more spherical form ; ifs surface is covered
with small punetations. At the base of this boss there appears to
be a small projecting rim, and external to this an almost vertieal
involuere of narrow bracts. Resting on the inner face of these
bracts is a fibrous material, consisting probably of the .same
slender structures as those seen in V. 3202 (PL. X. Fig. 2), and
like them being the small interseminal scales, or peduncles,
which make up the peripheral portion of the spadix. Compare
B. Gibsoniqnus, Carr.: in that species the central boss is more
cnghion-like in form. At a distance of about two-thirds from
the base the bracts are bent outwards, as shown in the figure.
Eecleshourne. Rufford Coll.

V. 2129:. Pl X. Fig. 5.

A star-like cluster of broader bracts, closely resembling such
a form as Willinmsonda (Blastolepis) wewminate, Zig. (= W. Italics,
Sap.)? The bracts are arranged in a close spiral, and do mnot
form a true whorl. In some there are a number of fine hairs
obliguely attached to the margin; these are shown on the
lower margin of the middle left-hand bract in the figure. The
hairy margin eorresponds with that in Cycadslepis villosa, Sap.,*
and our V. 2802,* ete. This specimen probably represents a series
of bracts which surrounded the base of an inflorescence. Eeeles-
bourne. Lufford Coll.

1 Pal. Frang. vol. iv.

2 Saporta, Pal. Frane, vol. iv. pl. ecli. fig. 3.
3 Ibid. vol. ii. pl. cxiv. fig. 4.

5 p. 97,
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V. 2793. Pl XL Fig. 1.

The bracts in this specimen are of large size, and less complete.
In the centre we have the remains of the base of the axis to
Which seed-bearing peduncles were originally attached: of. V. 3201
(PL X. ¥ig. 4). On one side of the central boss a portion of the
fibrous annular ring is preserved, showing the impressions of some
of the peripheral structures of the spadix; external to this we
have traces of a reticulate structure resembling that of V. 8201
(Pl X. Fig. 4). Ecclesbourne, Lufford Coll,

V. 21294. Pl XI. Fig. 2.

Portions of large and spreading bracts surrounding a slightly
irregular conical cavity ; on the inmer face of this there are
Humerous fine retieulations, Probably of the same type as
V. 3177 (PL. X. F ig. 1), but much less complete. Eecleshourne.

Leuffard Coll.

Fra, 8 —Bennottites (Williamsoniz) Carruthersi, gp. nov. (nut. size).
Specimen in the possession of Mr. Rufford.

This specimen (Fig. 8) shows the clearly outlined central
structure, of conical form, similar to the smaller conical cavity
b8
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in V. 8177 (Pl. X. Fig. 1). The impression immediately below
the inflorescence is probably mot in organic connection with if.
Preservation imperfect. Fairlight.

V. 9913. TInvolucral bracts, surrounding a central boss.
Towards the base of one of the bracts, and on the surface of the
rock, there are some traces of the reticulate structure usually
mel with in this position. Ecelesbourne. Rufford Coll.

V. 8172. Fairly broad involueral leaves surrounding a small
central cavity. ¢f. V. 8177 (PL. X. Fig. 1). Eeclesbourne.
Rufford Coll.

V. 29184. Small specimen showing a portion of the annular
zone,! with narrow irregular projecting ridges towards its inner
margin, passing towards the outer edge mto distinct reticulations:
of. V. 3201 (PL X. Fig. 4), ete. In the centre is a slightly
raised boss, separated by a circular groove from the annular
zone ; in the cirenlar groove was probably situated the * con-
tinwous oxternal layer of the peripheral zome,” as figured and
deseribed by Solms.? Eeclesbourne. Rufford Coll.

V. 97934 and V. 27985, Very similar to V. 2129¢ (P X.
Fig. 5).

V. 2801. This specimen shows a central portion like that
in V. 8201 (Pl. X. Fig. 4); surrounding this there are irregular
radiating lines gradually passing towards the periphery into
a regular reticulation. ILceclesbourne. Ruftord Coll.

V. 29135. A circle of marrow bracts surrounding a central
area. Cf. PL. XI. Fig. 1 (V. 2793).

I There is a specimen very similar to this in the Leckenby Coll. {Cambridge).
2 Solms {(2), pl. zxv.
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V. 2129y, Two specimens with an involucre of broader
bracts surrounding a central boss. It is difficult to decide how
far the breadth of the bracts may constitute a specific difference.
These examples are somewhat intermediate between the specimens
referred to the variety latifolivs, and the narrow leaved forms.
Cf. V. 27935 and V. 2129/, ete.

V. 2254, Small portion of the annular zone. Heclesbourne,
Rufford Coll.

V. 2129. Small specimens showing a central cavity bordered
by an annular zone of fibrous structures.

Bennettites (Williamsonia) Carruthersi, sp. nov.,
var. latifoling mihi.

V. 2129.. PL XT. Fig. 4.

Compare with a figure of Williamsonia gigas given by Oldham
and Morris. TIn the centre is a depressed hoss, as in V. 2703
(PL XI. Fig. 1), V. 8201 (Pl. X. Fig. 4), surrounded by a narrow
Ting, and external to this a rim of fibrous structures, about 1-3 em.
broad. At a lower level than the fine Tadiating fibrous structures
(Peﬁpheml interseminal seales or abortive peduncles), we find here
and there an impression of a reticulately marked surface; this
Tetienlum s probably identical with that in V. 3201 (Pl. X.
Fig. 4), and in V. 3177 (PL X. Fig. 1). External to the annular
Tng are the blunt and rounded tips of a few broad bracts. The
SPecimen consists of the detached basal portion of an inflorescence
Seen from the inside. Eoelesbourne. Rufford Coil.

V.21297 Pl XI. Fig. 5.

Vory similar to V. 2129 (PL XL Fig. 4); an involucre of short
80d broad bracts like those of the preceding specimen, but in this
-38¢ seen from the outside. In places where portions of the bracts

Ave been removed, a fine reticnlate structure is seen on the rock-
Surface. Tn the centre of many of the polygonal meshes a slight
Magnification reveals the Presence of a small black dot of coaly
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substance. A mesh with such a central dot presents some resem-

blance to the section of a peduncle as figured by Lignier,' the

dot representing the central vascular bundle. Eccleshourne.
Rufford Coll.

V.2129z. Very similar to V. 2129/

? Bennettites.

V. 2304, V. 3174, V. 3176. Indistinct remains of carbonized
hairy bracts; may possibly belong to Bennettites. Also V. 2830
and V. 2816. Eceleshourne. Rufford Coll.

V. 3163 and V. 3164. A short axis, about 4cem. in breadth,
terminating in partially expanded bracts. The bracts and hairy
ramenta closely resemble those of V. 3177 (p. 144), and suggest
the same plant. May possibly be an axis which bore a
Williamsonia inflorescence. Ecclesbourne. Rufford Coll.

V. 2305, V. 2306. May be portions of similar stems, but cannob
be accurately determined. Eceleshourne. Rufford Coli.

V. 2349. A mass of hairy or woolly structures evidently
arranged round some axis; pressed together as so many thin
laming. Very similar to the hairy scale leaves, ete., in the stem
previously deseribed (V. 3177, p. 144). Hecleshourne.

Rufford Coll.

V. 2930. Woolly scales or masses of ramental structures.
Eceleshourne. Rufford Coll.

! Lignier (1), pL v-
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Genus YATESIA, Carruthers.
[Trans. Linn. Soc. vol. xxvi, 1870, p. 687.]

This gencric name was proposed by Carrufhers for a form of
Cycadean stem originally described as Cyeadeoidea Yatesid, Corr?
The genus is thus defined :—

“Trunk cylindrical, of uniform thickness, and covered with
the short persistent bases of the petioles; scars of the aborted
leaves scattered among those of the true leaves. Andreecium
unknown; gyneeium forming a cone, each carpophyll of which
bears two reflexed ovules.”

The characters of the floral structures are based on ecertain
tones of somewhat doubtful affinity, which have not been found
in actual connection with Yafesia stems, and cannot, thercfore,
be regarded as of much value. In some of the specimens referred
to this genus, the general arrangement of the tissues, and fo
Some extent the histalogical structure, have been preserved, but
the latter are but very imperfectly known. If we examine the
figures of stems included in Yatesia, we shall find it a difficult
task to distinguish some of the examples figured hy Carruthers
from stems referred to the genus Bucllondie. The form of the
leaf-scars in Bucklandia Millgriana, Carr.,® agrees closcly with
that in the Yutesin stems; and in ¥, Joussiana, Carr.,® there
ippear to be distinet indications of the transverse constrictions
In the stem, as in many bucklandian stems: the form of the
leag hases is also very similar in the two genera. Questions as to
differences in age, stages of growth, and the manner of preservation
of the stems, render the discrimination and exact limitation of
8eneric types exceedingly difficult, or even impossible : my im-
Pression is, that at all events in some of Carruthers’ species there
are no satisfactory grounds for the application of two generie
Hames. It does mot seem possible to draw any distinet line of

1 Carruthers (6).
# Carruthers (1), pl. ly. fig. 1.
8 1hid. pl. v, fig. 8.
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separation between some of the smaller stems of Bueklandia and
the yatesian form of trunk. Schimper includes Yafesin Joassiana,
Carr.,! in the genus Clothraria, and expresses surprise that it
haz been referred by Carruthers to another genus.

The specimens of Yatesia Morrisiz, Carr., described by the
author of the species, were obtained from the Lower Greensand
beds of Potton and Leighton Buzzard, One of the examples in
the National Colleetion is deseribed as being from the ¢ Wealden™
beds of Leighton Buzzard. The exact age of fossils from these
beds must be a matter of some uncertainty, owing to the fact
of many of them being clearly derived forms; it may be noted,
however, that some of the plant fossils from Potton appear to be
gpeeifically identieal with Wealden types.

Among the genera instituted by Saporta, that of Cylindropadium
includes some forms of stems which bear a striking resemblance
to Carrnthers’ species of Yafesin.

Yatesia Morrisii, Carr.

1867. Oyeadzoiden Movrisii, Carruthers, Geol. Mag. vol. iv. p. 199,

1870. Yatesin Morrisii, Cavruthers, Trans. Linn. Soe. vel. zxvi. p. 68§,
pl. Iv. figs. 3-6.

1874. Yatesie Moriisii, Schimper, Trait. pal. vég. vol. iil. p, 555.

Zype. Stem with internal stroeture imperfectly preserved.
Royal Agricultural College, Cirencester.

The following is Carruthers’ definition of this species :—

s Stem cylindrical, covered with the bases of the petioles, which
are rhomboidal in form, and terminate in a tumid boss, the apex
of which is directed upwards. , The cellular axis is very large.
The pith has disappeared, except in one specimen, where suflicient
of it remains to show that it was permeated with vascular
bundles. The woody eylinder swrrounding the pith, in the
specimen figured, consists of two rings (figs. 5 and 6); it is
everywhere pierced by medullary rays, which are often so large
as to break the continuity of the wood (fig. 6). The sides of the
wood-cells parallel to the medullary rays are covered with disks

1 Schimper, Trait. pul. vég. vol. iii. p. 554,
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in two or three rows (pl. Ix. fig. 18). The inner surface of the
woody ecylinder exhibits numerous narrow grooves, heing the
meshes for the passage outwards of the vascular bundles to
the leaves. These meshes are larger and more regular on the
outer surface of the wood. A very thin layer of cortical tissue
separates the wood from the base of the peticles. The bases
of the petioles spring from this layer, at right angles to the stem.
Externally they present a rhomboid form, the horizontal diameter
of which is but little more than the perpendicular,”

Although the Potton and Leighton Buzzard sands, in which
the examples of this species huve been found, are of Lower
Greensand age, the plant may be reasonably included in the
Present lish as possibly a member of the Wealden flora,

47029. Portion of a stem preserved in oxide of iron. The
inner faco of the wood is shown, with the elongated medullary
tay cavities; an impression of this face would present a similar
appearance to the medullary cast of Bucklundie. Pith large,
surrounded by a zone of wood 1-4em. in width, and consisting
of two concentric rings. The transverse section docs not show
dny well-marked medullary rays traversing the wood. The
Petiole bases fairly distinet; some of them terminate apically
in a manner suggestive of a clean surface from which the frond
has heen detached. Leighton Buzzard. Morris Coll.

V. 221. Two smaller specimens. A distinet variation in the
size of the leaf bases: ¢f. V. 2610. Leighton Buzzard.
Horris Coll.

Cf. Yatesia Morrisii, Curr.
[Fig. 9.]

The following specimens in the Beckles Collection, from the
Wealden rocks of Sussex, while agreeing fahly closely with
Fatesiq Morrisit, possess certain points of resemblance to the
genus Buellondia. The external characters correspond to some
extent with those in Saporta’s genus Cylindropedium,* but the

! Baporta, Pal. Frang, vol. ii. p. 265, pl. xlix.
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specimens from the French beds are in a hetter state of
preservation, and admit of a more complete diagnosis, than the
English examples,

Fig. 9.—Cl. Yetesia Morrvisii (nat. size). (V. 26105.)

V. 2610b. Tig. 9.

Teaf hases very prominent and considerably waterworn
(Fig. 9, @ and 8). At the upper end of the specimen, as seen
in PFig. 9a, the outer snrface of the wood is exposed; in a view
of the transverse section (Fig. 9¢) there is seen to be a single
ring of wood, with the bundles separated by broad primary
medullary rays, the spaces in the structureless cast representing
the xylem bundles. The small development of wood points to
a young stem, in which no sccond cambium had been formed.
Of. Carruthers’ figures of ¥. Morrisid (pl. lv. figs. 3, 5, and 6).!
Sussex. Beclles Coll.

' Qarruthers (1)
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V. 2607. Two specimens. The leaf bases present for the most
Part a different appearance to those in the other specimens; they
are closer together and not separated by the deep grooves shown
in Pig. 9 (V. 26105). Some of the bases, however, project exactly
a3 in the preceding example, and there can be little doubt as to
their specific identity. There is a distinet disparity in the size
of the petiole bases. Sussex. Beckles Coll,

V. 2610. Waterworn stem with leaf bases as in V. 26105.
There is only one ring of wood, but this is no doubt merely
a matfer of age, and shows that the stem was younger than that
of 47029 ( Yatesia Morrisii).

V. 2610a. Smaller example.

V. 2810c. Two impressions of the worn surface of a stem, or
Possibly a large cone. Cf. V. 26106 (Fig. 9). Sussex.
Beclles Coll.

V. 2612. An impression of the outer surface of a stem, or less
Probably of a cone. Cf. V. 2607, also V. 2749¢ (Buchlandia
anomala, Stokes and Webb).! Sussex. Beckles Coll.

Trunci (Cycadacese).
Cf. «“ Dracana Benstedtii,” Konig,
[Pl. XII. Figs. 4 and 5.]

In a paper on Mesozoic Angiosperms, contributed to the
Geological Mugazine in 1886 by Starkie Gardner, we find the
fﬂllnwi_ng stafement: ““The stems of Lhdogenites erosa, so common
In the Wealden and Neocomian, are now known to be eycadeous,
and it is probable that the Dracena-like stems from Tilgate Forest
and elsewhere, so often referred to by Mantell, are referable to
the same group.”? Endogenites erosa is now recognized ag a forn
(Vol. 1. p. 148); but the Dracena-like stems are in all probability,
38 Gardner suggests, cycadean. Unfortunately mo reasons are
glven for this opinion. In the Second Report of the Committes
on British Tertinry and Secondary Beds, Gardner writes:® “ We

1 p. 120,
* Gardner (A. 1), p. 201.
3 Garduer (A. 2), p. 243.
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are not able to speak with ecertainty regarding the supposed
lilinceous or Dracena-like stems from the Wealden, so frequently
mentioned by Mantell, since it is not easy now to identify the
particular specimens referred to by him.” Mantell® refers to the
fossil stems discovered by Bensted at Maidstone, as nearly related
to Fueea or Dracena. On examining the large specimens of stems
in the British Musenm, from the Iguanodon quarry* af Maidstone,
I was struck by their resemblance in external characters to the
stem of such recent eycads as Zamia Loddigesii, Miq., Z. Skinnert,
Warsz., and Z. punvile, L.

In 1868 Carruthers referred to the Muidstone fossils under the
name Draceny Benstedtii of Kinig,® and expressed his opinion that
they exhibit a closer resemblance to the stem of a Pandanus than
to that of a Dracena; but he refers to cortain specimens in the
British Museum which appear to show the remains of internal
woody tissue, and thinks it possible that a closer examination
might not lend support to the comparison with either mono-
cotyledonous genus. In one or twe of the Maidstone Kentish
Rag stems, there are portions of what closely resembles woody
tissue showing well-marked rings of growth, but a section cut
from this wood-like material proves it to be simply a deposit of
carbonate of lime formed in such a way as to closely simulate the
gtructure of wood. Omne of these so-called Jracena stems was
figured and briefly deseribed in the Geologist for 1862,' but the
drawing does not give a very accurate idea of the specimen.
In a footnote to a paper by DBensted, Mackie® poinfs out
the absence of any figure or description of Dracwig Denstedidi
by Konig.® Morris™ gives this name as Konig’s, but adds after
the author’'s name ““British Museum,” and gives no reference to
any published aceount. In attempting to trace the geological
history of Monocotyledons, we are confronted on every hand with

1 Mantell (1), vol. i. p. 186.

2 Bensted.

8 Carruthers (7), p- 154 (footnote).

1 Mackie, Geologist, vol. v, p. 401, pl. xxii,

& Bensted, Geologist, loe. eif, p. 336.

& Kimig was sometime Keeper in the Mineralogical Department of the British
Museum.

7 Morris (A.), Brib. Foss. p. 8.
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exceedingly doubtful fossils which cannot be relied upon as
satisfactory records; many of the supposed oldest monocotyledonous
plants have been shown to be either inorganic fossils, or to belong
to some other class of plants. These Maidstone Tower Greensand
stems, and the smaller Wealden examples of what appear to be
the same form of plant, do not afford any trustworthy evidence :
of the existence of angiospermous plants at this horizon. The
resemblance to Dracena or Pandanuws does not hear the test of
any eareful eomparison with the recent genera; in the fossils we
have none of the regular transversely elongated leaf-scars so
characteristic of these living monocotyledons. The method of
branching and the general surface characters are much more in
harmony with certain species of the genus Zamia. Tt may perhaps
be advisable to institute a new generic name for this form of
fossil stem, but for the present we are chiefly concerned with the
small Wealden examples, and need not introduce any new term.

V. 3162. PL XII. Fig. 5.

This specimen is probably the impression of a stem at a point
where branching is taking place; the surface is deeply and
irregularly wrinkled, and studded with round or oval pro-
minences showing no regularity of disposition. On the surfacc
of the specimen there is a small amount of carbonaceous matter,
Which prob'lbh‘ represents altered cortical tissue. A comparison
of this specimen with Droeena, and with Zemic Loddigesit or
Z. Skinneri, shows a much more striking resemblance to the latter:
genus, In these forms of Zuwmia, as in the fossil stems, there
is not the characteristic armour of petiole bases, hut a surface
marked by transverse and irregular wrinklings, with here and
there small knob-like protuberances. Thero is some slight
Yesemblance to Saporta’s Changarniera inguirends'; but this is
deseribed us a leaf, and not a stem structure. \fel‘} similar to
Some of the Maidstone specimens. Kcclesbourne.  Rufford Coll.

V. 2350. Pl XII. Fig. 4

A portion of the specimen shown in the figure. The surface
15 slightly conves, suggesting a small segment of a large stem.
The surtace markings resemble those of W. 8182, but in this

! Baporta, Pal, Frang. vol. iv. p. 246, pl. cclxx, fig. 2, ote.
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case they assume the somewhat more definite form of transversely
clongated elliptical areas. Were it not for the convexity of the
specimen, one might, perhaps, be inclined fo regard it as a pith
cast showing impressions of medullary rays. It closely resembles
the stems referred to as Dracens Benstedtis. A very thin layer of
a mineral substance occurs on the surface of the stem. Kceles-
bourne. Rufford Coll.

V. 2322. Part of a smaller stem than V. 3162; at one end
it shows the same form of branching as in the figured specimen
(Pl. XII. Fig. 5). Just below the place of origin of the large
branch there is a smaller branch or lateral appendage. Inter-
rupted transversely rumning ridges and numerous cireular and
elliptical scars constitute the surface features. Eccleshourne.

Rufford Coll.

V. 2170. An impression of what seems to be the surface of
a stem like V. 2322, ete. Eccleshourne. Rufford Coli.

Trunci, ete. (incertee sedis).

V. 2807. Small specimen of some cylindrical structure; surface
marked with irregular longitudinal ridges; apparently crushed.
Mr. Rufford suggests that this may be the axis on which a
williamsonian fructifieation was borne. Ecclesbourne.

Bufford Coll.

V. 2259. Similar specimen, but more like some pith east.
Cf. Fittonia insignis, Sap. (Pal. Frang. vol. ii. pl. Ivi.). Eceles-
bourne. ufford Coll.

V. 2183. This specimen shows several more or less Thomboidal
gealy structures, which may be the petiole bases of a cycadean
stem. IBecleshourne. Rufford Coll.

V. 3237. DPossibly the impression of a petiole base, showing
what appear to be the impressions of vascular bundles, and other
smaller black spots, which may be gum canals. Eeclesbourne.

Rufford Coll-

V. 2182 V. 3187. Ecelesbourne. Rufford Coll.
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Specimens of Doubtful Position.

Genus WITHAMIA, gen. nov,

In the second volume of the Plantes Jurassigues, Saporta fignres
two specimens under the generic name Cyeadorachis,! €. armata,*
Sap., from the Lower Kimmeridgian, and €. abseissa,® Sap., from
the same horizon. The former species is represented by a fairly
stout axis bearing four spinous recurved appendages, having the
appearance of rose thorns. This is not unmaturally compared
with the rachis of a eycadean petiole, in which, as in recent
species of COyeas and Digon, the lower pinng are reduced to
Spiny processes.

The genus is thus defined :—

““ Rachides frondium foliolis destitutee vel etiam frondium partes
inferm, petioli dicte, sive nude sint, sive aculeis armate, aut
ad basin insertionis causa paullo dilatatam squamatis e tomento
piloso constantibus ad utrumque latus praedite videantur,”

Such a provisional genus like that of Rachiopteris among ferns,
is a useful institution, and the species Clycadorackis abseissa may
well be included in it; but the discovery by Mr. Rufford of
Several specimens very similar to Saporta’s €. armats, negatives
the suggested relationship to a cycadean frond.

In the EHeclesbourne (Hastings) specimens there are large leaf-
like structures attached to the axis in the axils of the spines,
and, without attempting to speak definitely as to the Precise
Dature of these two kinds of appendages, it would seem unwise
to retain a generic designation indicating a cyeadean alliance.
Although it is held by some a wrong course to adopt, T propose to
Substitute, in the case of Cyeadorachis armata, Sap., and the almost
identical fossils from the English Wealden, 2 new generic name in
Dlace of that instituted by Saporta. To retain SBaporta’s genus, with

! Pal. Frang. vol. ii. p. 193,
# Ihid. p. 196, pl. exvii. fig. 1,
3 Ihid. p. 198, pl. cxiv. fig. 3,
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the recently discoversd specimens before us, would he practically
equivalent to assigning the plant to a position which appears to
be entirely at variance with the facts. I propose, therefore, to
institute the new genus Withamia for these spiny axes with
leaf-like appendages, and in doing so to place on record some
glight recognition of the immensely imporfant service which
Witham of Lartington rendered to palmobotanical science. The
Tnternal Structure of Fossil Vegetables® is widely known as a
classic work marking the beginning of a new method of in-
vestigation; but so far as T am able to discover, the name of
the anthor of this epoch-making book has not been made use
of as a genus of plants. We may define Withamin as follows:—

A woody axis bearing two rows of spiny appendages, in the
axils of which are borne flat leaf-like appendages.

Withamia Saportee, gen. ef spec. nov.
[PL IL Figs. 1 and 2; DL V. Fig. 1.2]

Dype. Specimens in the British Musenm.

There is a very strong likeness between Suporta’s species,
C. @rmate, and the English specimens as regards the axis and
recurved spines, but the absence of any leaf-like appendages in
the former, and the difference in geological age, render it advisable
to adopt a new specific name for the present examples of the
genus. 1 have chosen as a specifie designation the name of the
author who first described this form of fossil plant. The species
may be defined as follows :—

Axis having a breadth of about 1em., striated lomgitndinally,
bearing stout recurved spines arranged laterally in two rows,
and at slightly irregular intervals,” In the axils of the spinous
processes there are atfached more or less orbicular or obcuneate
leaf-like structures, haying o distinet flabellate ( Cyclopleris type)
venation.

1 BEdinburgh, 1833.

2 For Saportaia on Pl II, substitute Withamic ; the former name being f00
nearly identieal with Sweportes (Fontaine and White, The Permian or Upper
Carboniferous Flora. Harrisburg, 1880).
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A purely provisional genus like Withamiz seems decidedly
DPreferable for the present species, to ome which in any way
implies a definite botanical position. It is by no means clear
how such a plant can well be included in the Cycadacew; and
we have no evidence of sufficient value to enable us to assign
the species to any other partieular group. In the English Wealden
rocks there has mnot so far heen found any trustworthy record
of an angiospermous plant. The Conifers and Terns may be
mentioned as possible groups in which to include this species,
but as yet we have not sufficient evidence to warrant the selection
of & generic name, which would imply a connection with one or
other of these sub-eclasses.

In a letter written ahout a fortnight before his death, the
Marquis of Saporta wrote to me at some length in answer to
in expression of doubt on my part as to the cycadean nature
of his Cyeadorachis armata, and our more perfect English species.
The following sentences are taken from his letter, written on
January 10th, 1895'; his words may be quoted in full ; they
are yaluable, not mercly as giving the opinion of one so well
qualified to speak on such a question, but as some of the last
from the ready pen of this indefatigable and accomplished student.

“Je suis en effet ravi lapprendre que vous avez remcontré
dans votre Wealdien une portion de fronde, encore munie de
Pinnules en place de mon Cyeadorachis wrmate (Pal. frang.
Cycadées, p. 195, pl. exvii. fig. 1). Point de doute relativement
4 Pétroite conformité de votre échantillon avee le mien les épines
sont égales des doux parts et distribuées de la méme fagon sur
le rachis. Du Kimmeridgien au Wealdien la distance verticale
West pas telle que la méme espéee de Cycadées n'ait pu se
mamtenir ¢t réparaitre suns changement appréeiable. Te type
et assurément curieux, ef mérite d’obtenir une dénomination
8onérique. A votre place je donnerais & ce type de Cycadées le
nom ' Aeanthozamites. Remarquez d’abord, cher Monsicur, gu’il
'y a dans la présence de ces épines acéréos disposées le long du
Tachis de la fronde rien d’insolite et ponr en étre persuadé vous
Wavez qu'a consulter la figure 1, pl. xi. du volume des Cyecadées
de mes plantes Jurassiques. Cette figure represente la base d'une

! The Marquis of Saporta died at Aix-en-Provence on January 2Gth, 1895,
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fronde de Cyeas avee les épines, qui sauf la dimension plus petite
sont pareilles & celles du type fossile Wealdien et Kimmeridgien.
Seulement au licu d'un Cycas ou d’un Dicon, comme je le
présumais, nous avons ici un type eteint dont les frondes portaient.
Bn méme temps des épines et 4 lour aisselle vers milieu du rachis
des folioles, sans doute cadugques dont le ressemblance avee ecelles
du Sphenozamites latifolius, Brong. (Pal. frang. Cycadées, pl. exvil. et
pls. exii. and exiil. pour les folioles de Sphenozamites), doit étre prise
en considération. Il I'agit seulement de décider si lu présence de
ces épines constitue un caractére générique ou seulement spécifique,
puisque nous savons par I’échantillon de ma planche cxii., que le
rachis du Sphenozemites lotifolivs n'était pas armé d’appendices
épineux. Je crois que dans I'incertitude on est fondé & reconnaitre
au moins dans cette particulité 'indice d'un sous-genre ou seetion
& part quil est naturel de désigner par un dénomination & part,
comme serait celle de Aeanthozamites que je proposais plus haut ou
toute autre 4 votre convenance.

Mon sentiment est done ici que le rapprochement avee les
Phyllocladus w'aurait aucune vraisemblance tandis que celui avee
les Cycadées eb les Sphenozamites en particulier dont &tre adopté
comme le plus naturel.”

My reason for not adopting the genus Adeanthozamites, as
suggested by Saporta, is that it suggests a cycadean aflinity
which is hardly supported by the nature of the specimens. As
regards the spines, these in themselves are by no means opposed
to a eycadean rachis, buf the structures in their axils seem to
me quite inconsistent with the morphological character of any
recent cyeadean frond. Mr. Carruthers suggested to me that the
specimens show some resemblance to certain ferns, and expressed
an opinion in favour of the Filicine as the most likely plants
swith which to compare the fossil species. We have various recent
fern fronds which are more or less spinous?; but the general habit
of the fossil form, the nature of the spines, their disposition on
the axis, and their definite relation to the leaf-like structures
constitute important points of divergence from any living Filigine.

1 An interesting form of fossil fern, Gleichenia Hantonensis, is figured by
Starkie Gardner from the Eocene plant-beds of Bournemouth, in which strongly
reeurved climbing organs ave preserved.  [Gardner (2), p. 60.]
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In answer to my question as to the probability of such a fern-
affinity, Mr. Baker, of the Kew Herbarium, wrote as follows:
“1 should not think this very curious fossil is likely to be a
forn, LPhyllocladus seems far more likely. But, of course, without
flower and fruit there can be mno certainty. The elimbing stem
and hooked prickles recall Calumus.”” 1 had suggested the
Dossibility of the Wealden plant being compared with the New
Zealand conifer, Phyllocladus,® in the recent gpecies of which we
have small scaly leaves subtending flattened cuneiform branches
(phylloclades). If the leaves were madified into elimbing-haoks,
Wwe should have a fairly close approximation to Withamia, but
the evidence at hand does not allow of any great weight being
attached to such a comparison. In a palm such as Celomus or
Desmoreus we find somewhat analogous spines, but in these
monocotyledonous plants, there is not the same relation as regards
Position on the axis hetween hooks and leaf segments as in
Withamia. For the present, then, T propose to leave the position
of Withwmin an open question, in view of the difficulty of deciding
the morphological value of the stout recurved spines and leaf-like
dppendages, and the insufficient evidence afforded by incomplete
Vegetative structurcs,

V.2134. PLIL Fig. 2.

Length of axis 12'2 em., about 1 om. broad, striated longi-
tudinally. In the axil of each stout recurved hook there oceurs
& portion of a leaf-like appendage; these leaves or phylloclades
are imperfectly preserved, but enough is seen to demonstrate the
flabellute venation, and to suggest a form similar to that of
the detached “leat” represented in Pl IT. Fig. 1 (V. 2195).
The markings shown on the surface of the uppermost left-hand
Spine are merely cracks, and not the remains of any original
structure; the two highest spines are attuched to the axis in
4 manner indicative of an alternate arrangement, the middle pair
Are opposite, and the lowest subopposite. Ecclesbourne,

Lufford Cull.

V.2015. Pl IL Fig. 1.
This well-preserved Cyclopteris-like leaf appears to have been

! Bpecies ocour in New Zealond, Tasmania, and Bornco.
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sessile; the veins are numerous and clearly shown. The irre-
gularity of the margin is probably an original character; in some
other examples of these “leaves™ the margin is much more indented,
and the form of the *“leaf” longer and narrower: ¢f. V. 21347
V. 2798, ete. There is a distinet similarity between this speci-
men and an unusually entire Gimkgo leaf. Saporta’s figure of a
Sphenozamites latifolivs* leaf agrees very closely with the Wealden
specimen ; if this form of leaf were attached to Withamia ( Cycado-
rachis) armala it would make the resemblance between the French

and English species still more striking. Eecleshourne.
' Rufford Coll.

V. 2134+. PL V. Fig. 1.

Axis 18 em. in length, and 9mm. broad. The longitudinal
striations very clearly shown, also the stout nmature of the haoks.
Very incomplete fragments of the flat appendages in the spine
axils, The spines are less regularly placed than in V. 2134
(PL. II. Fig. 2) and farther apart. Cf. Cyeadorachis armata, Sap-
Eeelesbourne. Rufford Coll.

V. 2805. A short piece of an axis with two well-preserved
recurved spines. No leaves shown.

V. 2805z, 20cm. long, showing seven spines. Traces of
flattened appendages in the axils of some of the spines. Eccles-
bourne. Ryfford Coll.

V. 21345, Portion of a large lenf, apparently about 78 emi.
in length. A good specimen of Sphenopteris Fomtainei, Sew.
on the same piece of rock.

V. 2184, V. 21344, V. 2134¢, and V. 2134/, Tortions of

¢ 1paves,” showing venation. FEceleshourne. Rufford Coll.
=

V. 2182, V. 2732, and V. 2798. Specimens of “leaves ” Some
have a more cunciform shape than the example figured (V. 2915,
PlL. II. Fig. 1). Ecelesbourne. Rufford Coll-

1 Lee, eid. pl. exiii.
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V. 2923, Axis 43 cm. long, 1-1'3 em. broad. Portions of four
hooks scen on one side, smaller than those of 21344 (PL V. Fig. 1).
The appearance of this speeimen is suggestive of a hollow axis,
but this is probably due to the preservation of the cortesx apart
from the internal woody tissue. Ecelesbouzne, Rufford Coll,

Genus BECKLESIA, gen. nov.

The specimens included under this genus are difficult to describe
Wwith any completeness, on account of the fragmentary and
imperfect nature of the material. So far as I have been able
to discover, it is impossible to include these fossils in any known
sénus; the above name is therefore proposed as a convenient
generic term, and ome which does not imply any exact botanical
Position, The National Museum owes some of its wvaluable
“xamples of Mesozoic plants to the enthusiasm of the Ilate
My, Beckles; I have therefore made use of his NAme 48 a generic
designation. As a specific name for the fow examples referred to
the genus Becklssia, the term anomala may be adopted.

Becklesia anomala, gon. et spec. nov.
[PL XIV. Figs. 2 and 3.]

Lype. Fragments, British Museum ; from Eeclesbourne, mear
Hastings.

The type species of the gonus may be defined as follows :—

Axis comparatively broad, giving off (on one side ?) stout ang
stiff branches, attached to the axis of higher order in different
PUSitinns, either laterally or on the surface, and at irvegular
Wlervals, On one surface the branches show a number of
Paralle]l longitudinal striations, and on the other surface brosd
Wedian b with a small groove on either side.

The specimens are, however, too imperfect to admit of any
Sitisfactory generic or specific diagnosis,

In his monograph on fossil cycadean stems, Carruthers makes
& brief reference to o specimen found at Maidstone, which js
Spoken of ae possibly o bennettitean frond. This fossil bears
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in some vespeets a distinet resemblance fo the present species.
Carruthers thus deseribes the Mpidstone specimen: ‘It is a very
large leaf, with numerous long linear segments, attached very
obliquely to the rachis, The segments are simple on the upper
part of the frond, but the lower ones give off, at regular distances,
several long and slender ultimate segments.””* Mr, Carruthers
afforded me an opportunity of examining these Lower Greensand
specimens, and suggested that the Wealden examples figured in
Pl. XTIV. Figs. 2 and 3, represent the lateral segments of the
Maidstone * frond? with their lateral long and slender segments.
Although there undoubtedly exists a distinet resemblance, yeb
one cannot speak at all positively as to the identity of the two
sets of fossils. In the Wernsdorf flora of the northern Carpathians,
an abundant and characteristic species is that described by
Bttingshausen as Thudtes Hoheneggeri, Eit.* and afterwards by
Schenk as Frenelopsis Holeneggeri (Ett.).* Of the specimens so
named, some of those figured by the latter anthor present a more
or less close resemblance to Beeklesia anomaln; this is especially
the case with those represented in Schenk’s pl. v. figs. 1 and 2.
Frenelapsis was proposed by Schenk as a generie name for plants
having a similar habit to the recent genus Frenela, and possessing
among other characters cylindrical articulated branches bearing
small sealy leaves. The majority of the Wernsdorf examples of this
genus show these characters very clearly, but those in pl. v. figs. 1
and 2 are apparently without them, and in some degree conform
to the present species. Without examining Schenk’s materialy
it is impossible to speak definitely as to the exaet nature of these
particular examples; it may be that a difference in age or manner
of preservation, is sufficient to account for the apparent absence
of the articulations and small leaves. Schenk ! speaks of these tw0
specimens (pl. v. figs. 1 and 2) as older examples, in which the
leaves are only partially preserved. The chief point of contach
between the Wealden fossils and those from the Wernsdorf beds,
deseribed as older portions of Frenelopsis Holeneggeri, lics in the

——

1 (arruthers (1), p. 697 (fontnote).

* Fittingshausen (A. 4), Abh. k.-k. geol. Reichs. vol. i. Abth. iii. No. 2
p. 26, pl. i. figs. 6 and 7.

3 Behenk (A. 8), Palmontographica, vol. xix. p. 18, pls, iv.—vil,

& Toe, cit. p. 14
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long and stiff lateral branches. In the English specimens there
are mo signs of any articulations or of leaf structures; so thut
they cannot well be ineluded in the genus Frenelopsis. The
typical form of the genus is well illustrated by Ettingshausen’s
figures, as also by those of Heer! and Saporta.? In Fontaine’s
Potomac Flora,® several specimens are referred to Schenk’s genus,
but these have recently been transterred by Nathorst to a new
genus, Pseudofrenclopsis,* on the ground that the American forms
have been incorrect] y interpreted by Fontaine. As regards habit,
there is some slight resemblance between Beeklesia and Camptopteris
Spiralis, Nath.,® from Bjuf. On the whole, however, Carruthers
Specimens offer the greatest similarity to the following fragments,
the nature of which must be left entirely unsettled,

V. 2361la. Pl XIV. Fig. 2.

In the portion of the specimen represented in the figure the
characters of the lateral segments are fairly clearly shown. A small
Piece of the branch at the right-hand upper corner of the drawing,
shows the parallel striation and apparently woody nature of the
Segments; a little below, this branch is erossed by another in
which the broad median ridge may be seen. Most of the lateral
Segments are fluftened, and do not present such distinet surface
Teatures,

V. 2361c. Pl XIV. Fig. 3.

The flattened main axis fairly distinet, with the irregularly
Dlaced lateral branches. The third branch from the top does not
Appear fo arise laterally, but rather from the exposed face of the
broader axis.

V. 23615. Smaller fragment. Ecclesbourne. Bufford Call.

' Hoer (A. 6), Secc. Trab. Gool. Porbugal, p. 21, pl. sii. fies. 3-7. (The
Specimens figured by Ieer in his Flor. foss, Aret., and referred to Frenelopsis,
48 prohably not true examples of this genus.)

* Baporta (1), pp- 113 and 139, pl. xxi. figs. 9-11, and pl. xxvi. fig. 16,

Fontaine (A. 2), p. 213, pls. xev.—xeix,, ¢xi., exii., and elxviii.

* Nathorst (5).

¥ 1bid. (A. 1), p. 33, pl. i,
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¢f. Becklesia amomala, sp. nov.
[Pl XIV. Fig. 1.]

V. 2608. Pl. XIV. Fig. 1. (% nat. size.)

The nature of this specimen is very doubtful, and its imperfect
preservation does not allow of any accurate description. Length
46 ¢m., breadth about 1em. From the central flattened axis a
number of comparatively straight lateral branches arve given off
at irregular intervals; many of these appendages are separated
from one another by about 1°5com., and have a breadth of 3em.;
they are linear in form and of a uniform breadth; ome branch, in
which the tip is not shown, measures 18 em. There appear to be
a small number of parallel veins in ecach segment. In some cases
the branches appear to bifurcate close to the point of attachment
to the ventral axis. Possibly we have here a larger specimen of
Bueklesia, but the oceurrence of branches on both sides of the axis
males it difficult to he at all certain as to specific or even generic
identity with the previous specimens. Among recent plants there
18 a form of Macrozamin heferomera, M. heteromera var. glaowed,
Moore,! in which the bifurcate pinnge bear a certain resemblance
to the Wealden fossil, but in the former the more regular dis-
position of the segments affords an important point of divergence.
Cf. Schenk’s Frenelopsis Holeneggert (Bth.),* as shown in pl. v.
figs. 1 and 2; also Camplopleris spiralis, Nath.® DBeckles Coll.

V. 2359. Two detached forked segments, probably the same a8
V. 2608.

1 Moore, p. 5.
2 Schenk, lee. oif.
8 Nathorst, Zoe. eit.
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Genus DICHOPTERIS, Zigno.
[Mem. Tnstit. Veneto, vol. xii. p. 217, 1864.]

This genus is defined by Zigno as follows:—

“X¥rons bipartita, bipinnata, rachide primaria, crassa, striafa.
Pinnge liberw, pinnatifides, alternw, vel suboppositee. Pinnulwe
corlacem integerrime, swpe basi angustabe, in rachides alatas
decurrentes. Nervi mquales pauci, simplices, interdum furcati,
@ rachide seriatim orti, ad apicem marginemve pinnularum
flabellatim exeurrentes. Sori rotundi, prominuli, sparsi. Capsule
(Sporangia) ovato-globosse, sessiles, vel subsessiles, annulo completo
cincte, Filices elasticee, rachide crassa bipartita, facie Gleichenia-
ceuram.’’

Zigno's genus is elassed by Solms-Laubach?® with Nilssonia,
ZLhinnfeldia, and others, which *have been shifted backwards
and forwards by different anthors from eycads to ferns, and from
ferns to cycads.” In looking over the references to Dichopleres
by various writers, we find a considerable difference of opinion,
both as regards the necessity for such a generie designation, in
distinction to the much older genus Pachypteris of Brongniart,
and as to the affinity of the plants deseribed under this name.
Schimper, in the first volume of the Zrait. pel. vég.,* includes
Dichopteris under Pachyplerds, and remarks that it is “impossible
to doubt the identity of the two gemera”; in the third volume*
of the same work, he includes the former among the ferns as an
independent genus. Saporta includes some specics of Dichopteris
in his genus Seleropleris*; e.g. the two plants originally described
by Phillips from the Lower Sandstove and Shale of the Yorkshire
Coust as Sphenapteris lanceolata,® Phill., and Newropteris levigata,”
Phill,, but the nature of these species has been a matter of

Fossil Botany, p. 87.

p. 492,

& p. 490,

4 Baporta, Pal. Frang, vol. i. p. 364,
5 Phillips (A. 2], p. 200, pl. x. fig. 6.
& Ikid. p. 201, pl. x. fig. 9.
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much discussion and need not be considered here. Feistmantel *
deseribes certain plant remains from the Gondwana flora of
India, which closely resemble Zigno's species; he prefers to go
back to Brongniart’s Puchypteris, and extends the original definition
80 as to make it embrace, not only plants with the ultimate
segments ‘“enerviis vel uninerviis”* but those in which the veins
are more numerons. In Schenk’s monograph on Die fossile Flora
der Grenssohichten . . . . a specimen is figured as Dichopterds
inetsw, Schenk,® but, as Feistmantel suggests,® the characters do
not seem to agree with Zigno’s genus, The larger and more
perfect specimens of Dichopterds figured by Zigno® would seem to
favour the inelusion of such plants among the Filicine; but, as
Schenk points out,® the fructification is too indistinet to he of
any taxomomic value. It is safer, therefore, while expressing
a bias towards the pteridophytic nature of the genus, fo speak
of it as oeccupying a somewhat doubtful position,

Dichopteris, sp. €f. D. leavigata (Phill.)
[PL XII. Fig. 6.]

V. 8145. TPart of a single pinna, showing the coriaceous
ultimate segments without any distinet venation.

Cf. Dichopteris Vistaniew, Zig., D. leyigata (Phill.), and
Seleropteris Pomelit, Sap.® Eeelesbourne. Rufford Coll.

I Foss, Tl Gond. vol. ii. p. 29.

# Brongniart (A, 8), Hist. vég. foss, p. 166.

3 Schenk (A. 1), p. 121, pl. xxviii. figs, 5-8.

4 Loe. eit. p. 30.

5 (1), pls. xii. and xiii.

¢ (A, 8), Bchenk’s Handbuch, p. 41.

T = Newropteris levigata, Phill., Pachypteris levigate (Phill.), Scleropteris
levigata (Phill.).

¢ Saporta, foe. eit. pl. xlvii.
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Order CONIFER.E.

Stem much branched, leaves usually small and simple. Flowers
unisexual and without a perianth, plants moncecions or dimeious.

The past history of the Conifere is but imperfeetly known, and,
owing to peculiar difficulties connected with the determination of
fossil forms, the evidence of palwobotany as to the development;
and geological distribution of these plants, must be accepted with
the greatest caution. It would take us far beyond the limits of
the present work to discuss at length the distribution in time of
coniferous types. In the Palmozoie rocks there are various repre-
sentatives of this Class, and we have an example, in such an
extinet genus as Cordaites, of a synthetie type in which coniferous
characteristics are combined with certain struetural features met
with in other Orders of gymmnosperms. As a general rule, fossil
conifers are perhaps the most unsatistactory plants with which the
pal®obotanist has to deal : structureless and imperfectly preserved
fragments of broken twigs, isolated cones, leaves or seeds, have
usually to be determined separately, and it is only in comparatively
rare instances that we are in 4 position to connect cones and vege-
tative branches. Coniferous wood, with its mineralized tissues more
or less well defined, is met with in rocks of nearly every age,
but here, again, the stems or thick branches must be determined as
far ag possible from histological structure alone, and without any
leafy twigs or reproductive organs. Gippert,® Kraus,’ Kleeberg,!
Felix,! Schenk,? Knowlton,* and others have attempted to devise
convenient methods of clussifying and identifying fossil Conifore by
means of the peculiarities of structure presented by the secondary
wood and the distribution of resin duets. For the most part,
however, fossil conifers are represented by structureless casts or
impressions of leafy branches, occasionally bearing characteristic
Gones or other forms of reproductive organs,

In treating of the Cycadaces, some general account was attempted
of the difficulties and possible sources of error which ought to be

! For references see Solms-Laubach’s Fossil Botany.

* Zittel (A.), Handbuch, p, 848.

® Kuowlton (A. 2), Bull. U.8. Geol, Sury. No. 56, 1889. (See also Goppert
and Menge, Die Florn des Bernsteins, vol. i, and Conwentz.)
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kept in mind in the identification of fossil specimens. It may be
useful to draw attention to similar difficulties in the case of
Conifere, which have not always been observed by paleobotanical
writers.

If we examine the external characters of older branches of recenf
conifers from which the leaves have been detached, it will be found
impossible to institute on such a basis any useful classification. 16
happens, mnot infrequently, that the leaves and cortical tissues
become readily detached from the surface of the wood, leaving
a smooth axis in place of the corticated branch or stem. A good
example of this is afforded by such specimens as those represented
in Pl XVII. Figs. 4-6. Occusionally we have to deal with pith
casts having the surface covered with lozenge-shaped prominences,
simulating elongated leaf bases. A good example of such a
medullary east is afforded by Weiss' genus Tlyladendron, of which
the troe nature was pointed out by Potonié! in 1887. Again, in
some specimens of the Triassic Folfzis® we have smaller pith casts
of similar form. In his Introduction to the Study of Pal@entslogical
Botany, Balfour® calls attention to the unnecessary multiplication of
fossil species, and illustrates the need for careful observation of the
characters of recent stems, by reference to the striking differences
presented by a branch of Arauearis imbrieata, Pav., when the bark
is viewed intact, and after it has been more or less completely
stripped off the surface of the woold. In Arauceria Cunninghami,
Ait., we find equally striking confrasts between fhe younger
branches, with their stiff falcate leaves, the slightly older stems, on
which only the thomboidal leaf bases are left, the smooth surface of
the wood, from which overlying tissues are readily detached, and
finally, the surface features presented by a pith cast.

In the long needles of Pinus and the broad flabellately veined
leaves of Ginkgo, we have sufficiently well-marked characters to
enable us in most cases to arrive at a generic determination, In
many instances, hiowever, it is a hopeless task to attempt to found
any aceurate determination on leaves alone. Among recent genera
we have a deciduous habit in such plants as Lariz, Ginkgo, Tazodium

1 Potonié (2).
2 Seward (4).
8 Balfour, p. 4
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distichum, Rich. ; also, to a certain extent, in Sequoia semporvirens,
Endl., Thuja oceidentalis, 1., Libocedrus deeuryens, Torr., ete.'; but
in most species the leaves remain on the tree for more than one
year. Occasionally, the manner of occurrence of detached leaves or
leafy shoots in a fossil state may afford evidence of the existence of
deciduous species. A careful examination of branches of recent
conifers bearing vegetative leaves, enables us to rcalize the im-
possibility of relying for aceurate determination or eomparison on
such uncertain characters as leaf form or arrangement. The uni-
veined leaves of Podocarpus in some forms of the genus, may be
confused with the foliage of araucarian species, in which the veins
are imperfectly preserved; in such a plant as Lodocarpus andina,
Pipp., the long narrow leaves agree closely with those of some
forms of Cephalofurus, and the detached leaves of either bear a strong
resemblance to single pinne of Cyews. A specimen of an unnamed
species of Cephalotazus in the British Museum possesses leaves
measuring 11 cm. in length and 4 mm. broad, a close approach to
the pinnge of Cyous species. The genus Agathis, e.g. A. Adustralis,
Sulish., cannot be readily distinguished from some forms of Asuu-
caria, if we have only the leaves to guide us. The large leaves of
Aguthis Dammara, Rich., and the broad pinne of Podozamites
cannot always be separated with certainty, at least in such
specimens s do not show distinet venation. If we have not the
general habit of the tree, or characteristic differences of colour to
help us, it is practically impossible to discriminate with ACCUTacy
between the leafy twigs of many rvecent genera, Without entering
into any detailed comparison of living forms from this point of
view, we may note the elose agreement between Zazodium distichum,
Rich., Sequoia sempervivens, Endl,, and Zazus baceata, L. ; between
Cryptomeria, sp., and Arauncaria, sp.; between different genera of
the Cupressing, ete, Similar examples might be readily multiplied ;
but an examination of the recent species will at once demonstrato
the futility of attempting generic distinction on such data, and will
¢mphasize the unfortunate habit of some writers of applying to
fossil fragments the unaltered names of recent genera. Amnother
pitfall as regards leaf form, is the fairly common occurrence of
heterophylly among coniferous plants. ‘Writing in 1808, Lambert

1 Stark.
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says:! “T must here observe a remarkable peculiarity helonging to
the Conifere of the Southern Hemisphere, which is, that while the
trees are young their leaves are long and divaricating, but when
they beecome old enough to bear fruif, those leaves fall off, and are
succeeded by short scales, closely imbricated on the branches, so
that, seeing them in their different states, one could hardly suppose
it possible that they could belong to the same species.” This
young form of leaf may be retained for some few years before the
adult foliage is developed, and thus present a possible souree of
ervor in the determination of fossil branches. In such a species as
Pinus pinea, L., we have the young leaves retained for some eon-
siderable time previous to the development of the needles and short
shoots. An interesting case of this difference hetween the leaves
of young and adult plants was pointed out to me at the Royal
Gardens, Kew : the young plants of the new species of Widdring-
tonia, W. Whytet, Rend.,* from Nyassa-Land, hear comparatively
long needles, in marked contrast to the small scale leaves of the
older tree. A striking instance of a similar kind is afforded by
some specimens of Araucaria excelsy, R. Br., in the Herbarium of
the British Muscum : there is a seedling with its long and spreading
leaves, an older specimen with narrow and spreading leaves, and
another with the stiff leaves of the adult plant. In Dacrydium
Kirkii, B. Muell.,® from New Zealand, we find a marked difference
between the small and closely adpressed leaves, and the much
larger and more spreading leaves of other branches; also, in
D. elatum, Wall., D. Westlandioum, Kirk.,* and other forms, there
is a striking disparity in the leaf form. TIn Podocarpus eupiessing,’
R. Br., there is a decided difference between the young and old
forms of leaves. In Aihwotazis selaginoides, Don.," we haye various
forms of leaf, from the longer and more openly disposed to the
smaller and closer leaves. Among other species exhibiting similar
differences in the shape and size of the leaves, we may note the
well-known Juniperus Chinensis, L., Biota orienfalis, Endl.,, Juni-
perus  Bermudiana, L., Glyplostrobus heterophyllus, Endl., ete.

I Lambert, p. 89.

2 Rendle, p. 60.

3 Hooker (1), pl. Mecxix.

& Thid. pl. meexviii.

% Brown and Bennetf, pl. x.
% Don, pl. xiv.
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Examples of heterophylly have been recorded among fossil forms—
e.g., Folizin helerophylle, Brong.,! from the Bunter heds; and the
specimens of Sequoia Tournalii (Brong.), figured by Gardner? from
the Bagshot beds of Bournemouth, show a considerable difference
in the form of the leaves. The microseopical examination of the
epidermal cell-ontlines of fossil coniferous leaves has been success-
fully adopted in some instances, e.g. by Zeiller® in the case of
Lrenelopsis Hoheneggeri (Btt.), and by Schenk * in several instances.

In addition to the similarity of leaf form in different species and
genera, and the heterophylly in the same species, it is important
to note the common ocenrrence of more than one method of leaf
arrangement in the same tree. Masters,® in his useful paper in
the Journal of the Linnean Society for 1891, has drawn attention to
this variation in leaf arrangement among recent species of conifers,

In describing eyeadean flowers, it was pointed ont how diffienlt
it is in some cases to distinguish between the cones of cycads and
those of cerfain genera of conifers, when we have only external
form to guide us, The seeds of Cephalotazus, Ginkgo, Torreya, and
other genera may be ensily mistaken for those of Cyeas and ofher
cycads. There is in many instances, the same difficulty in identifying
the detached cones of recent conifers as in determining detached
leafy twigs. Schimper and Mougent, recognizing the diffienlty of
discriminating between fossil cones, suggested the general generic
term Strobilites,” which they used in a somewhat similar sense to
that in which I have used the more comprehensive genus Conites.

Hitherto the number of Conifsre recorded from English Wealden
strata has been extremely small. In addition to isolated cones
described by Carruthers, Gardner, and others, we have only one
species represented by a leaf-bearing branch— Sphenolepidium Kur-
rianum (Dunk.). The Rufford Collection has enabled us to recognize
as British plants several of the species previously deseribed from
Germany and elsewhere, and to make several additions to the list
of Wealden Conifore.

! Bronguinrt (5), p. 451. See also Schimper and Mougeat, p. 22, pls. vi.—xiv,

* Gardner (2), pl. v.

3 Zeiller (3), p. 231, pl. xi.

& Sehenk (A, 1), FL. foss. Greus. Keup. Lias, and (A. 2) Palzontographica,
vol, xix,

S Masters, p. 244,

® Behimper and Mougeot, p. 31.
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Prxomorm — Avrerines — Awau- . Araucarites of. Conites elegans (Carr.),
CARTNE. ete.

Avravearites, gp.
PivorneE—Apierivem—Avreriva . Pinites Dunkeri, Carr.

Pinites Carruthersi, Gard.

Pinites Solnsi, sp. nov.

Pinites Rugffordi, sp. nov,

Pinites, sp.
Prvoroem—Anrorvem—Taxopuss  Sphenolepidium Kurviauwem (Dunk.).

Sphenolepidium Sternbergianwn (Dunk.).

Sphenolegidiwn f. 8. subulatum (Heer).

Pryvornem—CuprmssiNe® . . . . Thuites, sp.
Taxonrem—TPovocarerm . . . . Nageiopsis, sp., of. N, hetesophylla, Font.
GENERA BI' SPROTES INCERTH SEDIS . Pagiophylhon erassifolium, Schenk,

Pagiophyliem, sp.
Brachypliylluvm obesum, Heer,
Braghyplyllon spivostn, sp. 0ov.

In the above list of Conifere deseribed in this volume, T have
suggested the probable position of various species in the classifica-
tion adopted in Engler and Prantl’'s recent work. Tt must,
however, be admitted that at present we eannot feel great con-
fidence in the attempts to determine, even the approximate affinities
of such provisional genera as Sphenolepidium, Pogiophyllum, and
Brachyphyllum.

Genus ARAUCARITES, Presl.
[Flor. Vorwelt, Fase. vii. p. 203, 1838.]

In the present instance this genus iz used as a convenient
designation for certain female cones which resemble, in their
form and structurve, those of the recent genus Arawcaria.

Arauncarites (Conites), sp. C/. Conites elegansg (Carr.)
und Kaidocarpon minor, Carr.

[Pl XTI. Figs. 1 and 2.]

It has already been pointed out that the specimen figured by
Carruthers as probably a male cone of Buellandia has little or no
claim to be regarded as eycadean; it very closely resembles the
specimens figured in Pl. X1I. Figs. 1 and 2, and like them shounld
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probably be referred to the genus Arauwcarites. Another fossil
which is probably identieal with these Wealden cones is that
described by Carrathers as Huidocarpon minor from the Potton
beds of Bedfordshire; the type specimen® of this species in the
Woodwardian Musenm shows the general characters of a somewhat
waterworn female araucarian cone. The same form of cone, but
one helonging to another species, is illustrated by a beautiful
specimen in the York Museum, which has been deseribed and
figured by Carruthers from the Coralline Oolite of Malton, in York-
shire, under the name of draucarites Hudlestoni2 Mr. Carruthers
tells me he is disposed to regard some of the fossils described
by him as monocotyledonous inflovescences, as more prohably
araucarian cones. It is proposed to diseuss elsewhere, at greater
length, the value of several of the published records of supposed
monocotyledonous plants from Jurassic and Wealden strata.

V. 2180. PL XII. Tig. 2.

In this specimen we have a view of the proximal ends of the
scales, their broad and flattened form is clearly seen, also the
lozenge-shaped cavity in which the seeds were originally situated.
The form of the scales and the more or less globose form of the
cone, present a strong resemblance to the female strobili of species
of Araucaria; eg.. of. the fignre given by Martius in pl. ex. of
his Flora Brasiliensis, with the specimens in our Pl XII. Figs.
1 and 2.

V. 2180s. Pl XII, Fig. 1.

The stout central axis is clearly shown, with the spirally
disposed points of insertion of the broad scales, Breadth of axis
about 4em.; the scales probably wider towards the distal end,
showing prominent lateral angles or wings with a slightly convex
and wrinkled upper and lower surface. Tn omne part of the
specimen the impressions of the scale apices show a prominent
distal end with a central dot, as in V. 2148. Some of the scales
show a clearly defined cavity, originally occupied by the small
seeds which were narrowed towards the cone axis. There are
three small seeds which seem to have fallen out from this come,
Eeeleshourne. Rufford Coll.

! The specimen has not been figured.
* Carruthers (8).
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V. 2331. Two speeimens, in the form of oblique sections, of
a cone, probably belonging to the same species as V. 2180. Cf.
Carruthers,’ pl. vi. figs. 1 and 9. Ecclesbourne. Rufford Coll.

V. 21805. Two specimens, showing an impression of the cone
surface. In size, and as regards the form of the scales, very
gimilar to Carruthers’ supposed huecklandian male cone, pl. liv.
fig. 6.2 Of. V. 2148. Tossibly this speeimen should be referred
to smother species; it is smaller than V. 2180 (P1. XTI. Fig. 2).
Ecelesbourne. Rufford Coll.

V. 2148. The impressions of the distal ends of the seales show
a small central depression, corresponding to an umbo on the
geale apex. This and other examples should be compared with
Araucarites Pippingfordensis (Ung.), the original of which is in
the Museum Colleetion. Eeclesbourne. Ruyjford Coll.

V. 2265¢. Seales clearly preserved, showing in side view
a longitudinal depression, suggesting a shrinking of the seed
cavity. V. 2285. A well-preserved, but smaller specimen.
Becleshourne. Rufford Coll.

V.2277. Cf.V.2148. V.3185. The thick central axis elearly
shown, also impressions of scales in side view. Eecleshourne.

Rufford Coll.

V. 3178. Cone in cross section; scales with seeds clearly pre-
served. Other speeimens referred to this form of Areucarites:

V. 2245, V. 2263, V. 2263¢, V. 2264, V. 2279.

Araucarites, =p.

V. 9266 and V. 2280. Two specimens of small subspherieal
cones imperfeetly preserved ; of the same form as the preceding
examples, but considerably smaller. Eceleshourne. Rufford Coll.

1 Carruthers (8).
2 Ibid. (1).
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Genus PINITES, Endlicher.

[Synopsis Coniferarum, 1847, p. 283.]

In dealing with detached and imperfect cones, in which the
scales have a flattened form like those of fhiss and certain
species of Pinus, it is difficult, or indeed impogsible, to arrive at
& very accurate generie determination, The use of Endlicher’s
genns in a wide sense is, therefore, a matter of convenience, and
in most cases preferable to the application of the generic name of
Pinus to detached cones which cannot be referred with absolute
tonfidence to a narrowly defined recent genus.

Endlicher defines this genus as follows :—

“Folin, amenta staminigera et strobili, diversis Pinunm speciebus
similes.” The term is a convenient one to adopt, if we do not
confine its use within the limits of the genus Pinvus as defined in
modern systematic works.

Beveral detached cones have been deseribed by Carruthers,
Gardner, and others from the Wealden rocks of England, under
the generic name Pinifes. Their general character justifies the
choice of this genus, but an examination of several of the type
specimens lends no support to the existence of so many distinet
Species as have been deseribed. In the second report of the
Committee appointed for the purpose of reporting on the fossil
Plants of the Tertiary and Secondary beds of the United Kingdom,
Starkie Gardner figures and describes the following new species :
Piniles valdensis, P. Carruthersi, P. eylindroddes, and P. Poltoni-
ensts, from the Wealden rocks of the Isle of Wisht and the
Lower Greensand of Potton. The Potton specliiens are pro-
bably of Wealden age. TIn the case of Pinites aylindroides, from
Potton, Gardner deseribes the solitary specimen as being ¢ in
e€xcellent condition, certainly not derived from any older bed.”
An inspection of the type specimen in the Woodwardiun
Museum, Cambridge, leads me to unhesitutingly deseribe it as
distinctly worn and rolled, and imperfectly preserved. The figure
does not convey a very acourate idea of the actual fossil; the scales
are very imperfect, and their half-moon form spoken of by the
author of the species, is almost ecrtainly due to wearing, and
vaunot, 1 believe, be accepted as an original charucter.

0
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Pinites eylindroides may possibly be identieal with P. Dunkert,
Carr., and even with 2. Carruthersi, P. Pottoniensis, and L. valdensts-
The type specimen on which the species P. Potfandensis is founded
is too small to admit of any specific diagnosis, and does not appear
to me to have any claim to be regarded as specifically distinet from
P. eyhindroides. It must be admitted, however, that there is
considerable 1isk in attempting to discriminate between these
imperfect and detached cones; hbut it is surely a mistake to
multiply the number of species without stranger evidence for the
existence of any real specifie differences.

A careful revision of the comes of Megozole Abiefinee is very
desirable ; the number of species would no doubt be considerably
reduced.

In the Rufford Collection there ave some specimens of fairly
well-preserved cones attached to their branches, and in addition
to these, several isolated specimens in other Wealden ecollections,
which differ in their greater length from those preserved in the
position of growth. The larger detached cones T have referred
to Carvuthers’ specles Pindtes Dumkert; the others, with their
branches and leaves, ave placed in a new specics, 2. Solmsi.

Pinites Dunkeri, Carruthers.

1853. _ABictites Dunkeri, Mantell, Geol. T, Wight, p. 452,

1866. Pinites Dunieri, Carruthers, Geol. Mag. vol. ifi. p. 542, pl. xxi. figs. 1
and 2.

1867. Pinites Dunkeri, Carruthers, Journ. Bot, vol. v. p. 14, pl. lix. figs. 1
and 2.

1870. _Abistites Dunkeri, Schimper, Trait. pal. vég. vol. ii. p. 307.

1878, Pinites Dunkeri, Dixon’s Geol. Sussex, p. 279.

1886. Pinites Dunkeri, Gurdner, Rep. Brit. Assoc. p. 5.

1889. Pinites Dunleri, Bristow, Geal. I. Wight, p. 258.

Type. Tsolated cones. British Musenm.

The following definition is given by Carruthers for this species :—

“(one elongated eylindrical; scales broad, with a rounded and
thin apex ; axis slender; seeds oval compressed i

The largest cone referred to this species has a length of over
33 ¢m. and is 3cm, broad. Conmes of a similar form have been
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deseribed by Velenovsky! under the name of Pinus longissima,
having a length of 81cm. and 3 em. broad. Tt is difficult to
decide in many instances between P. Dunkers and P. Curruthersi
as the most suitable species to which to refer the specimens,

46654. Portion of a long cone, with the seales partially ex-
panded, showing some clearly preserved cavities from which the
emall oval seeds have fallen. Very similar to Pinites Carruthersi,
Gard. Beveral specimens with this registered number containing
iron pyrites, and very friable. Brook, 1. Wight. Bowsrbani: Coll.

Pinites Carruthersi, Garduer.
[Pl XX. Tig. 5.]
1886.  Pinites Carruthersi, Garduer, Brit. Assoe. Rep. 1886, p. 4, fig. 6.

Zype. Imperfect cone. Woodwardian Musenm, Cambridge.

Gardner speaks of the type specimen as a long eylindrical cone
With numerous persistent, leathery, imbricated secales, tapering
towards the base, with scales thicker than those of Pinites valdensis,
Gard., but thin at the edges, smooth, without a keel, and with
eutire rounded margins.

This form of cone is very similar to that represented by the
more perfect specimens which 1 have ineluded under a new species,
Pinites Solmsi. In P. Andrei, Coem.,* P. Cosmansi, Heer,® and
other Mesozoic forms, the same type oceurs; as a rule, however,
it is impossible to determine the precise affinities of these detached
examples,

V. 2611. PL XX. Fig. 5. V. 9852.

Cones in a crumbling condition, partly preserved in ivon
Pyrites. TLarger than those of V. 2146 (PL. XIX. Fig. 1), but
i is possible that they both belong to the same species. Fecles-
bourne, ' Rufford Coll.

V. 22686. Two smaller specimens, probebly belonging to this
8pecies.  Eeclesbourne. Ruftord Coll.

! Velenovsky (A, 1), p. 26, pl. 1. figs, 14-17,
* Coemans (A).
? Buporta, Pal. Frang. vol. i, p- 474, pl. exci. figs, 6 and 7.
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Pinites Solmsi, sp. nov.
[Pl XVIILL. Pigs. 2 and 3. PL XIX.]

Type. Cones attached to leat-bearing branches. British Museum.

Some of the speeimens referved to this species, closely resemble
Pinites Carrutherst, Gard., but in view of the much more perfect
nature of the Rufford material, and the doubtful identity of
Gardner's type, 1 have ventured to found & new species. The
specific name Solmer has been adopted as a slight record of
Grat 7zu Bolms-Laubach’s services to Mesozoic palmobotany. The
species may be thus defined :—

Short lateral branches covered with well-marked elongated bases
of the scale leaves, in the axil of which are borne the short shoots
with long needle-like leaves. Cones oblong in form, with broad
seales similar to those of the Strebus seetion of the recent genus
Pinus, or those of Picea and Abies.

In Pinites Carruthersi the scales have a similar form, but
slightly larger, and with a more flattened thin upper border. In
u fow specimens of this species the mneedles are in place, but do
not show the manner of attachment of the leaves with sufficient
clearness, to enable us to determine how many needles are borne
on each short shoot. It is possible, indeed, that the leaves arise
direct from the large branches, as in Aldes and Pieea, but the
form and size of the needles are much more in accordance with
the characters of the genus Punus.

V. 2148. Pl XIX. Fig. 1.

Portions of four unripe cones, apparently in place; possibly the
three uppermost cones are in their natural position, and the lower
one displaced. The clearly marked impressions of the bracts show
their rounded outline very distinetly: cf. P. Cwrputhersi, Gard.,
and P. Andred, Coem., as fisured by Gardner.! Similar to dbfetites
elliptious, Font.* but smaller. The surface of the cones is
marked by a number of fine longitudinally running striations.
The branches are covered with well-preserved decurrent leaf
gushions. There are mo leaves in their position of growth, bub
several fragments of meedles oceur on the rock smface. Recles-
bourne. . Rufford Coll.

V Gardner, foe. ¢if, fig, 1.
# Potomac Flora, pl. exxxiii, figs. 2-4,
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V. 2169. Pl XVIIL Fig. 2.

Here again the leaf cushions are clearly preserved ; at the ends
of the short lateral branches there are borne clusters of long
needles, but it is impossible to make out with certainty the actual
leaf arrangement, or manner of attachment to the leat-bearing axes.
A few of the leaves show an acuminate apex. The general habit
of the specimen is similar to that of Cedrus or Larir, but the
greater length of the branches and the form of the leaves offer
a still stronger resemblance to Pinms. Tf we compare young
branches of some species of Pinws with this and other specimens
we find a very close agreement. The portion of a cone helow the
main branch probably belongs to this species. There is some
resemblance to Leptostrobus longifolins, Font.! Keclesbourne.

Lufford Coll.

V. 214%q. Pl. XIX. Fig. 4.

With some of the scales in this specimen there appear to he
associated narrow and pointed structures, similar to the semin-
iferous scales, and shorter and broader bract secales of such a
form as Tsugo Douglasti, Sab, This appearance is, however,
probably decepfive, and is the result of our seeing some of
the bracts edgewise. There can be very little doubt as fo the
Identity of this cone with those in V. 2146 (Pl. XIX. Fig. 1).
Eeclesbourne. dtyfford Coll.

V. 21464. PL XIX. Fig. 3.

In this specimen we have two female cones which appear to he
in place, and a branch continued above them, on the upper portion
of which there appear to be the remains of imperfectly preserved
structures, which may possibly be male cones. There is not,
howerver, sufficient evidence on which to found any very definite
statement. Heelesbonrne, Rufford Coll.

V. 2855. Pl XVIILI. Fig. 3.

Part of a somewhat smaller cone, and a clustor of needles horne
on a short lateral branch. Probably the same specios as the larger
specimens, Heclesbourne, Rufford Coll.

b Loe. it pl. cii. figs, 1 and 2.
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V. 2147. Pl XIX. Fig. 2.

Part of a cone like that of V. 2147s (Pl. XIX. Fig. 4),
attached to a branch bearing the characteristic leaf eushions.
The difference between this specimen and V. 2146 (Pl. XIX.
Fig. 1) is due fo the scales being open in the present example.

V. 21475, Open cone, and portions of branches with well-
preserved leaf cushioms. (¢f. Pl. XIX. Fig. 1. Eccleshowrne.
Rufford Coll.

V. 1069. Branches with leaf cushions fairly distinet; cones
imperfectly preserved. Somewhat similar to the specimens de-
seribed in Volume 1. as rhizomes of Onyokiopsis Manielli (Brong.).!
Eeeleshourne. Lffard Coll.

V. 3167. In this specimen the leaf cushions are elearly shown,
and the limits of annual growth are suggested by the closer
arrangement of the cushions in certain parts of the branch,
leelesbourne. Ryjford Coll.

V. 3165. Very small needles, like those of V. 2255 (P1. X VIIL.
Pig. 3). A fairly long branch with short leaf-bearing lateral
branches.

V. 2270. A cone in longitudinal section.

V. 2201. Possibly a different plant, but too imperfect to deter-
mine with any certainty. Eeelesbonrne. Loufford Coll.

Other specimens of cones and branches referred to this species:
V. 1069, V. 10696, V. 1069, V. 10694, V. 2291, V. 3165,
V. 3168.

Pinites, sp.

V. 2922. A single winged seed. Numerous fragments of
Onyehiopsis Mantelli (Brong.) on the same piece of rock. Iecles-
hourne. Leuflord Coll.

1 Yol. L. p. 62.
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Pinites Ruffordi, sp. nov.

V. 2304. A specimen of coniferons wood with the minute
structure clearly preserved, and showing the characters of the
genus Pindles. It is proposed to publish elsewhere a detailed
deseription of the anatomy of this specimen of Pindtes, under
the name of Pinides Ruffordi. The annual rings are very clearly
marked; resin ducts fairly numerous; the tracheids in radial
section show either a single row of bordered pits, or a double
Tow having the arrangement characteristic of the genus Pinifes.
Ecelesbourne. Rufford Coll.

Genns SPHENOLEPIDIUM, Heer.
[Sece. Trab. Geol. Portugal, 1881, p. 19.]

The generic name Sphenolepis, proposed by Schenk in 1871,! was
changod by Heer to Sphenolepidium, on account of the previous use
of the former name by Agassiz as a genug of fishes. Heer's new
term is adopted by Schenk in his account of fossil Conifere con-
tributed to Zittel's Handbuch® The species of this genus have becn
ncluded by Schenk and others in the family Zuwodiew, but Solms-
Laubach® considers that the botanical nature of these fossils is too
imperfectly known to admit of any precise localization among
existing subdivisions of the Group Conifere. Previous writers have
drawn attention to the resemblance of the Wealden species, Spheno-
lepidivm  Kurrianum, to Athrotazis, and Sequoia has also been
Teferred to as the mearvest living genus. There is nothing in the
Nature of the fossil cones of this genus, so far as T am able to judge
from the published figures, and an examination of fairly well-pre-
served English specimens, to stand in the way of a comparison with
these two living genera. As regards the leaf form and arrangement,
and the general habit of the fossil species, there is a very closs

! Palmontographiea, vol. xix. p. 243,
% Zittel (A.), p. 504,
® Fossil Botany, p. 71.
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resemblance hetween Sphenolepidium Kurrianum (Dunk.) and
species of Athrotawis, e.g. A. lazifolia, Hook, and A. cupressoides,
Don.  Both dthrelazis and Sequoia ave placed by Eichler? in the
section Pinoides-Abietinee-Tazodiine, and it would seem highly
probable that the Wealden form hears a elose relationship to these
recent genera, especially to Don’s genus Afhrofaais.

We may define Sphenolepidium as follows: Branches alternate,
with spirally disposed and decurrent leaves, cones small, oblong
and spherical, borne on short lateral branches.

Sphenolepidium Eurrianum (Dunk.).
[PL XVII. Figs. 7 and 8; PL XVIIIL. Fig. 1.]

1829, P Muscites imbricatus, Romer, Verstein, Ool. Geh. p. 9, pl. xvil. fig. le.
1846. Lhuites (CupressitesF) Iwrrianus, Dunker, Wealdenbildung, p. 20,
pl. ¥ii. fig. 8.
? Lycopodites, Dunker, loe. ¢i¢. p. 20, pl. viii. fig: 8.
Thiites Germari, Dunker, le. eit, p. 19, pl. ix. fig. 10.
1847, Widdvinglonites Kurrianys, Endlicher, Synopsis, p. 272.
1848.  Thuites Kwrrianus, Bronn, Index nomencl. p. 1271.
1849, Byochyphyllum Kuwrrianwm, Brongniart, Tablean, p- 107.
1849, Brachyplyllem Germari, Brongniart, los. cit. p. 107,
1850.  Widdvingtonites Kuwrrianus, Goppert, F'oss. Conif, p- 176,
1850.  Widdringtonites Kurrienus, Unger, Gen. spec. plant. foss. p. 342,
Thatites Germarvi, Unger, foc. ¢it. p. 348,
1851.  Widdringtonites Kurrignus, Eftingshausen, Abh. k.—k. geol. Reichs.
vol. i. Abth. iii. No. 2, p. 25.
Widdvingtonites Haidingers, Bttingshausen, Zag. eid, p. 26.
Aravcorites Dunleri, Ettingshausen, foe. eit. pl. ii. fig. 10; pl. ii. fig. 1.
1854,  Thuites Krrianus; Morris, Brit. foss, p, 24,
1861.  Widdringionites Kurrianus, Hildebrand, Verbreit, Conif, p. 296.
Widdringtonites Haidingeri, Hildebrand, Toc. cit, p. 296.
1870,  Widdringtonites Kurrianus, Schimper, Trait. pal. vég. vol. if. p. 329.
1870. ¢ drarcarites hamatus, Trautschold, Nouv. Mém. Soc. Nat. Moscon,
vol. xifi. p. 37, pl. =xi. fig. 8.
1871. Sphenolepis Kuwrrigne, Schenk, Palmontographica, vol. xix. p- 243,
Pl xxxvil figs. 5-8; pl. xaxviil, fig. 1.

1 Don.

* Engler and Prantl (Conifire), p. 84.



SPHENOLEPIDITUM, 201

1875. Thuites (Cupressites) Kurrianus, Topley, Weald, p. 409,
1881, Sphenclepidivm Kurvionum, Heer, Sece. Trab. Geol. Portugal, p. 19,
Dl xii. fig. 165 pl. xiil, figs. 15 and 86 pl. xviii. figs. 1-8,
1881, P Thuites Choffieti, Heer, lac. it p- 11, pl. x. fig, 8.
1884,  Sphenolopidiin Trervimum, Schenk in Zittel’s Handbuch, p. 304, f 2. 210.
1883, P Splenclepis Lurviang, Mosius and Von der Marck, Palwontographica,
vol. xxvi. p. 216, pl, xliv. fig. 209.
1889, Splenolepidtivm Kurvianum, Foutaine, Potomae Flora, p. 260, £ pl. exxvi,
figa. 1-6; pl. exxviil. figs. 1 and 75 pl. exxix. figs. 1, 2, 4, 6, and 8 ;
£ pl. exxx. fig, 115 pl. exxxi. flg. 43 pl. elxvii, fig. 2.
? Sphenclepidinm Fivginicwm, Fontaine, loc. cif, Dp- 259, pl. exxy. fig. 4,
and pl. clxyi. fig. 6.
? dihwotaropsis expansa, Fontaine, foe. cit. p. 241, pl. exxxy. figs. 15,
18, and 22,
1804, Sphenolopidivn Kurricnum, Saporta, Flor, fuss, Tort, p. 115, pl. xxii.
figs, 8-4.
1895. P Sphenolepidiim Lurrianim, Kerner, Jahrh, k -k, geol. Reichs.
vol. xlv. Heft i, p. 51, pl. iv, fig. 2.

Type. Vegetative branch. ? Berlin Muscum,

Dunker thus defines the species :—

“Thuites ramulis erectis irregulariter pinnatis, eompressinsculis
utrimque subecarinatis, foliolis crassinseulis imbricatis irregulariter
dispositis elongatis subflexuosis apice acutis dorso carinatis sub-
distantibus.”

The small fragment figured by Rimer as Miseites imbricatus,
Rom., is probably identical with Sphenolepidium  Kurriznuwn
(Dunk.); Schenk calls attention to this resemblance, but, not having
seen the type specimen, hesitates to express any decided opinion,
Although there is a strong probability of Rémer’s specimen being
a leafy twig of the present species, it would hardly be wise to
enforce the rule of priority as regards the specifie designation
without more trustworthy data. The other fragment figured by
Rémor! as Museites faleifolive, Rom., and compared by Dunker
With Sphenalepidium Kuprianawm, is too small to identify with
certainty, and does not bear such a strong resemblance to Dunker’s
species as does M ombricatus.

Ettinghausen’s species Widdringtonites Haidingeri is no doubt
correctly included by Schenk in the present species,  The specimens
figured by Ettingshansen as Araucarites curvi olius agree so closcly

! Romer, I'. A. (A.), Verstein. Qol. Geb, pl. xvii. fig. le.
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with 8. Kurrdenum that there cannot be mueh doubt as to their
specific identity. Tt has alveady been pointed out,! that one of the
specimens referred by Schenk to this species is no doubt a fertile
frond of Onyehiopsis Muntelli (Brong.). Some of the numerous
fragments figured by Fontaine from the Potomae beds, as examples
of 8. Kurrianum, suggest a plant with a habit somewhat different
to that of Dunker’s species. Without attempting to diseuss the
exact nature df all Fontaine’s fragments, it is prohubly safe to
assert that the present species is represented in the Polomae
Ilora.  Fontaine’s specimens are all withont cones, but the
small cones figured by him as Athrofaropsis exzpansa, Font., may
in all probability be referred to 8. Kwrrianuwm. The specimen
figured by this anthor as Sequoie gracilis, Heer,® bears a decided
resemblance to the present species. The fragments of cone-bearing
twigs figured by Fontaine as a new species, S. Firginicum, are
compared by him with 8. Hwritanum. 1 have ineluded these
specimens in the synonomy as probably identical with the present
species. Baporta’s Portuguese examples of the species are for
the most part small fragments of twigs; but there can be little
or no doubt as fo their specific identity with the English plant.
The numerous specimens figured by Heer from the Lower
Cretaceous rocks of Greenland as Cyparassidium gracie, Heer?
agree so closely with 8. Hwrrianum, that one feels tempted to
rogard the two as identical. Ieer mnotes the resemblance . as
regards leaf form and disposition between Cyparissidium, TWid-
dringtonites, Glyptostrobus, Athrotazis, and Sequoia; but adds that
the form of the cones in Cyparissidium is quite distinet from
that in the other genera, and morve allied to Cunninghania.
Although there are some slight differences between the cones
figured by Heer and those of' Sphenalepidiwm. the points of
difterence do not appear to be very wide. Hitingshansen figures
gome specimens from Niederschoena under the name of Frenelifes
Reiohti, Ett.;* these bear a strong resemblance to the present
gpecies, and it is difficult to determine on what grounds the

1'¥ol, 1. p. 44,

2 Fontaine, Potomae Flora, pl. exxvi.

3 Hoer (A, 3), FL foss. Aret. vol. vi. pl i., and FL foss, Avet. vol. iii. (2)
pl. xix. ete.

¢ Eitingshausen (A. 8), p. 246, pl. i, fig. 10.
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comparison with Frenels is made. Possibly Yokoyama’s Japanese
Species, Cyparissidium (2) Japonicum,! may be closely allied to
8. Furriawum, but the preservation of the specimens is too
Imperfect to allow of any salistactory comparison. We may
define the species as follows :—

Branching alternate; leaves ovate, acuminate, or friangnlar;
keeled dorsally; cones small, borne on clusters of short slender
branches, globose or oblong ; scales broad and short, thick, with
an elongated lozenge-shaped depression at the apex.

V. 2313. Pl XVIIL Figs. 8 and 8a.

This specimen appears to be practically identical with that
figured by Schenk in his pl. xxxviil. figs. 10 and 112 The
ublong cone and the broad scales with the elliptical transversely
olongated scars are well shown. The leaves of the fertile
Lranches have an clongated oval form, with acute tips, and are
closely adpressed to the stem. The cone is similar to that figured
by Heer in pl. xiv,* but in his specimen the leaves are less
adpressed to the branch. Compare also Fontaine'’s 8. Virginiewm ;
this species may, however, be identical with S. Sternbergianum,
Bcelesbourne. Rufford Coll,

V. 23184. Pl XVIIL Fig. 1.

This specimen shows very clearly the connestion between the
thicker and more slender branches. Compare the thicker portion
with V. 28165. Eccleshourne. Lgfird Coll.

V. 2316. PL XVII, Tig. 7.

The clustered fertile branches and small cones represent g
characteristic feature of the species, and may be compared with
those of such a rccent plant as dthrotaris lavifolin. ¢,
V. 23134, ete.

V. 23135, V. 23164, V. 23165. Cones; some with fairly well-

Preserved scales.

V. 2316c. Part of a thicker unbranched stem with clearly
Preserved leaves. 'This specimen, if examined without reference

! Yokoyama, p. 229, pl. xx. figs. 3, 6, and 13, and pl. xxiv. fig. 4.
* Palwontographica, vol. xix. ’
® Beee. Trab. Geol, Port. 1881,
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to the more slender branches of §. Kuwrvianum, would probably
be rveferred to Brachyphyiium, and it serves to illustrate the great
diffienlty in attempting to discriminate between the vuarious
provisional genera of fossil conifers.

V. 2316e. Fragment of a thick axis. CE. Brachyphyllum abesum,
Heer. Ecelesbourne, Rufford Coll.

V. 2303. The adpressed leaves very elearly defined. The
smaller branches appear to be identical with the fertile branch of
V. 2818 (P1. XVIIL. Fig. 8). The long unbranched axis of this
and other specimens suggests an open habit of branching.

V. 2308¢. Probably the same species, but the leaves are rather
less closely adpressed to the stem. Cf. Schenk, pl. xxxvii. fig. 5.1

V. 23035. A much branched specimen. Towards the lower
part of the thickest branch the leaves are seen to be shorter
and more crowded. CF also V. 2303, and Widdringtoniles
Haidingeri, Btt., which Schenk has referred to S. Kurrianum.

V. 2303c. Long branches with the leaves less clearly preserved.
Ecclesbourne. Bufford Coil.

V. 2253. Portions of branches. The leaves showing longi-
tudinal stiiations, as in V., 2750 (Pl XVIIL. Fig. 5). Eceles-
bourne. Tufford Coll.

V.2285. Probably 8. Kurrianum. Eeclesbourne. Rufford Coll.

V. 2288. Cones with open scales, probably belonging to this
species. V. 718. IFragments of branches. Hceleshourne.
Ruflord Coll.

V. 2303« Slender branches with leaves rather less adpressed
to the stem than in some examples of the species. This form
sugpests a passage to the more open leaves of S. Sternbergianusi.

¢f. V. 2139« (P1. XVL. Fig. 5). Eccleshonrne. Rufford Coll.

? Sphenolepidivm Kurrianwmn.
V. 3343. Two large specimens. Slender branches given off
from an axis 3 cm. in diameter.

—

1 Schenk, loc. cit.
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Sphenolepidium Sternbergianum (Dunk.).
[Pl XVI. Figs. 4-6.]

1846, Museites Sternbergianus, Dunker, Wealdenbildung, p. 20, pl. vii. fig. 10,
1848, Muscites Sternbergianus, Broon, Index nomenel. p. 759,
L849.  Juudperites Sterndorgianus, Brongniart, Tahlenu, p. 108.
1880, Muscites Sternbergianus, Unger, Gen. spee. plant, foss, p- 420
1851,  Araucarites Dunkeri, Eitingshausen, Abh. k.-k. geol. Reichs. vol. i.
Abth. iii. No. 2, p. 27, pl. ii. figs, 2, 8, 7, and 8.
Arauearites eurvifolius, Bitingshausen, foc. eit. p- 28, pl. ii. figs. 11,
13,14, 1791
1861,  Araucarites Dunferi, Hildobrand, Verbreit. Conif. p. 276.
Avwsearites curvifolivs, Hildebrand, ibid. p. 276.
1870.  Widdringtonites Dunkeri, Sclumper, Trait. pal. vég. vol. ii. p. 529,
Widdvingtonites ourvifolins, Schimper, ibid. p- 320,
1871, Sphenolepis Stevnberginna, Schenk, Palwontographien, vol. xix. p- 243,
pl. xxxvii. figs. 3 and 4 ; pl. xxxvii, figs, 5-13.
1881, Sphenolegidium Sternbergiawwm, Heer, Sece. Trab, Geol. Porbugal, p. 19,
pl. xiii. fig. la; pl. xiv. figs. 2-8,
1884, Sphenolepidinm Sternbergionen, Schenk in Zittel's Handbuch, p. 804,
fig, 210a, 4, and e.
1885. Sphenolopis Sternbergiane, Iosins and Von der Marck, Palontographica
vol. xxvi. p. 215, pl. xliv, figs. 206-208.1
1889,  Sphenolipidium Sternberginnum, Fontaine, Potomac Flora, p. 261,
£ pl. exxi. figs. 8, 10, and 11; pl. exxx. fig. 9.
1804,  Sphenilepidium Sternbergianum, Saporta, Flor. [oss. Port. p- 114,
plo xxii. figs. 1 and 2; p. 139, pl. xxvii. fig. 14; p. 198, pl. xxxiii.
fig. 13.

2

Zype. Fragments of small fwigs.

Dunker gives the following definition of the species :—

“ Musecites caule virgato subflexuoso, foliis bifariis imbricatis
Patentibus ovato-lanceolatis subfaleatis.”

Brongniart substituted Juniperites as a more appropriate generic
name than Museites; and Ettingshausen renamed Dunker's plant
Araucarites Dunleri. The specimen figured in Ettingshausen’s

! These fragments, from the Neocomiun of Tonsherg, are very small and

Imperfect ; fig. 206 is prohably fragment of . Sterndergiwnum, bub it would
be wnwise o muke any definite statements on such slender evidence,
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pl. ii. fig. x. seems to be identical with what he called Widdring-
tonites Hurdinger?, and which we have ineluded, following Sehenk’s
example, as a synonym of 8. Sternbergianum. Most of the speci-
mens figured by Ettingshausen as Aroucarites ewrvifolius (Dunk.),
must no doubt be included in the present species, and are nof
identical with Dunker's ZLycopodites eurvifolius. Some of the
species, on the oflier hand, are the same as Dunker's type,
and do not appear to belong to Sphenolepidivm Sternbergianwm.
Fontaine’s small specimens agres with this species, but it is
impossible to discriminate with any degree of certainty between
the numerous and very similar fwigs, which he figures from the
Potomae beds under different specific names.

I we compare the figures of Sequeie ambigua, Heer,' with
Sphenolepidium  Sternbergianum (Dunk.), we find a striking re-
semblance ; e.g., Heer, pl. xxi. fig. 3, and Schenk, pl. xvi.
figs, 3 and 4. Tt is exceedingly difficult fo come to any satis-
factory conclusion as to the specific identity of these various
coniferons twigs; and the striking resemblance between the
branches of certain recent forms, should sufficiently demonstrate
the futility of attempting to carry our comparisons too far in
the case of fosgil fragments. 1t woulld seem, however, that if
Heer’s Greenland plaut is not identical with the present species,
it is closely allied to it. 8. Sternbergianuwm differs from the
preceding species chiefly in the more open and linear leaves.
As regards the cones of the two species, it is not quite elear how
far Schenk’s deseription of a speeific difference holds good; the
material from the Knglish beds is hardly sufficiently well preserved
to enable us to give any satisfactory detailed diagnosis.

V.2311. Pl XVI. Fig. 4.

An imperfectly preserved specimen showing two cones attached
to short branches. The difference in the leaf form from that of
S. Kurrianum is clearly shown. Eeclesbonrne. Lufford Coll.

V.2144. Pl XVI Tig. 6.
Well-preserved branches with spreading and faleate leaves.
Eceleshourne. Rufford Coll.

1 Heer, Fl. foss. Arvet. vol. iii. (2) pl. xxi. ebe.
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V. 2189 Pl XVI. Fig. 5.

Smaller specimen, with more erowded leaves, leaf form dis-
tinctly preserved. Compare with the upper part of V. 2139, in
which the leaves are less closely arranged. Very similar to the
specimens figured by Schenk ! in pl. xxxvii. figs. 3 and 4,

V. 2139. 20cm. in length. No doubt the same form as
Muscitss Sternbergionus, Dunk. The thicker branch well pre-
served, showing clearly defined leaves, with the distal end free,
and the broader basal portion adpressed to the axis. Several
delicate Dbranches shown at the upper end. €f. Schenk,! pl.
xxxviil. fig. 3. Eeelesbourne. Lfford Coll.

V. 2141. Probably the same species.  Cf. V. 2144, also
Ettingshansen’s figures of Arawearites curvifolivs,® some of which
Schenl refers to 8. Sternbergianum. Eocleshourne, Lyfford Coll.

V. 2289, V. 22895. Targer examples with imperfect fragments
of cones.

V. 2289c. Imperfectly preserved, probably specifically identical
with the above specimens. Compare the finer branches with
Dunker’s Zycopodites, pl. viii. fig. 8.7

V. 22894. TImperfect fragment showing the leaves in side and
surfuce view. Feeclesbourne. Lofford Coll.

V. 2200, V. 2815. Small curved and closely erowded leaves,
Probably identieal with the form represented in Ettingshausen’s
figures of Araucarites Dunkeri. ¢f. also V. 21394, ete. Possibly
this form should he regarded as a distinct species, but the evidence
1s hardly sufficient to justify a separation from & Sternbergianum.
Eceleshourne. Frfford Coll,

V. 28114. Cone; fairly well preserved,

V. 2019, The leaves show very eclearly the single median vein.
Feeleshourne. Lufford Coll.

Y Toe. eit.
* Eftingshausen (A. 4).
* Dunker, Wealdenbildung.
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¢f. Sphenolepidium (Sequoia) subulatum (Heer).
[Pl XVI. Fig. 3.]

There are a few specimens in the Rufford Collection which
differ from the typical S. Sternbergianum (Dunk.), in having more
closely arranged, longer and narrower leaves; fhey agree very
well with Heer's Greenland species Sequoia subufafa,' and are
probably identical with this form, and with the specimens deseribed
by Saporta from Portugal as Sequods subulata var. Lusitanica.’
Saporta’s variety appears to be hardly justified by the very small
differcnces which he notes between the Porfuguese and Aretic
forms. There would seem to be no safisfactory evidence to
warrant the use of the generic name of Sequoia,

Ettingshausen’s fig. 18, pl. ii.> [ draucariles ewrvifolius (Dunk.)]
hears a strong likeness to the specimen represented in our P X VI
Tig. 3 (V. 2140). It is not improbable that some of the specimens
fipured by Fontaine as Sequoia Relchenbaokii, Heer,* ave identical
with the present species. Possibly the following specimens might
reasonably be referred fo as constituting a variety of Sphens-
lepidium Sternbergianun.

V. 2140. Pl XVI. Fig. 8.

Branches fairly closely set. Leaves narrow, linear and keeled,
slightly curved or almost straight. At first sight the hranches
appear to have a bilaferal form as regards the leaf arrangement,
but this may be simply due to manner of preservation. Hecles-
hourne. Rugtord Coll.

V. 2093. Broken fragments. Leaves fairly distinct. Cf S.
Sternbergianwm and Ettingshausen’s pl. ii. fig. 18, Ecclesbourne.
Rufford Coll.

V. 1069. Smaller specimen. Ecelesbourne. Rufford Coll.

Sphenolepidium, sp.

V. 2281, V. 2283. Specimens of cones which eannot be referred
with any eertainty to a particular species of the genus.

1 Tleer, Fl, foss. Aret. vol. iii. (2) p. 102, pls. xxvii.-xxix.
2 Haporta (1), p. 177, pl. xxxiii, figs. 7-12.

¥ Tttingshausen, loe. eit.

4 Fonfaine, Potomac Flora, pl. cxviii. efe.
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Genus THUITES, Brongniart.

[Tublean, 1849, p. 71.]

Thuites valdensis, sp. nov.
[Pl. XX. Fig. 6.]

DLype. Single specimen of a leaty twig. British Museum,

Althongh it is impossible to give a complete or entively satis-
factory definition of this species from the single specimen in the
Rufford Collection, it may be convenient to adopt a new specific
term, as there seems to be little doubt that we have to do
With fragments of a conifer different from any known species.
The characters may be summarized as follows :—

Branching opposite, leaves in whorls, adpressed to the stem,
two in each whorl, keeled dorsally and with comparatively
blunt apices. -

Some of the specimens referved by Ettingshansen to Frenalopsis
H?Jﬁeneyysra? (Ett.), and, in a less degree, o few of those figured
by Schenk under Ettingshausen’s specific name, show g distinet
tesemblance to the present specimen. '

V. 2138. Pl XX. Fig. 6.

Preservation good. The leaves and opposite branching are
clearly seen. OCf Lienelopsis ramosissima, Font., Potomar Filora,
Pl. xev.! ete., also F. Loheneggere (Ett.).2 Tn deseribing the
Specimens subsequently referred by Schenk to the genus Frene-
lopsis, Tttingshausen adopts the gencric name Zhuifes in the
Wide sense, as inclnding' varions forms of Cupressines ; it would
Probably be wiser to retain Zhuites for such examples as those
figured by Ettingshausen. In instituting the species 7% Hohen-
fhgere, Bttingshausen speaks of the branching as alternate, and
the leaves as “ quadrifariam imbricatis ' ; but {he specimen
shown in his pl. i. fig. 7 las clemly only two leaves in some
of the verticils; indeed, there is a striking similarity between
this German speeimen and the single example from the English

! Fonfaing (A, 2), Potomae Flora.
_* Bttingshausen (4. 43, Abh. k—k. geol. Reichs. vol, i. Abth. iii. 1852, pl. i
figs. 6 und 7,

P
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beds. Turning to Schenk’s description, we find that he notes
the presence of rows of small tubercles on the branches as an
additional character, and describes the leaves as decussate and
opposite, and not four in each whorl as stated by Ettingshansen.
It may be that wnder Frenslopsis Ioheneggeri (Ett.) we have
more than one species; the younger fragments, such as those
figured by Ettingshausen, and a few of those described by Schenk,
agree very closely with the English specimen of Thuites, but
the larger branches of Schenk may perhaps belong to another
plant. Beeleshourne. Rufford Csll.

Genus NAGEIOPSIS, Fontaine.

[Potomac Flora, 1888, p. 194.]

Fontaine proposes this generie title for one of the most largely
developed and characteristic Potomac plants. He compares the
leaves with those of Pedozamites, but is enabled by the large and
numerous specimens at his disposal to recognize distinct coniferous
features. He defines the genus as follows :—

“Trees or shrubs with leaves and branches spreading in one
plane ; leaves varying much in size and shape, those towards
the base of the twigs sometimes smaller than those higher up,
distichous mostly, or rarely subdistichous, opposite and persistent,
attached by a short, slightly twisted foot-stalk, usually to the
side of the twig, more rarely slightly within the margin on
the upper or under surface of the stem, either attenuated towards
the base or abruptly rounded off there, at their ends acute or
sub-ucute; nerves several, coaleseing at base to form a foot-stall,
forking immediately at the base or a short distance above, then
approximately parallel to near the tips of the leaves, where
they ave somewhat crowded together, but do not converge to @
union, ending in or near the extremity.”

The gerius Podosarpus is divided by Eichler® into four sections,
of which section i. is Nugeia, formerly regarded as a distinet
genus® In this form of Podocarpus the leaves have numerons
veins, and not a single midrib as in other species of the same
genus.

! Engler and Prantl, p. 104.
2 T, (. Gordon, The Pinctum, p. 135 (1858).
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Nageiopsis ¢/ N. heterophylla, Font.
[P1 XII. Fig. 3.]

The few small fragments from the English beds bear a strong
Tesemblance to the specimen figured by Fontaine as Nagetopsis
heterophylla, and most probably belong to this species.

V.38190. PL XII Fig. 3.

Compare Fontaine, pl. lxxxvi. figs. 6 and 7, etc. There are
Several equal veins in each leaf which converge somewhat towards
the apex; the leaves are gradually tapered distally, and towards
the point of attachment, The actual manner of attachment to
the branch is not clearly shown. Near Hastings.  Rugford Coll.

V. 2123, V. 2362.
Probably the same specics, but much more imperfect. TFeeles-
bourne, Rufford Coll.

Coniferse incertse sedis,

Genus PAGIOPHYLLUM, Heer.
[Bece. Trab. Geol. Porlugal, 1881, p. 11.]

Saporta® includes in the tribe diaucarines two genera, Pachy-
Phyllum and Araucaria; the former representing the extinet types,
the latter the living species. Lachyphyllum was first instituted
by Pomel ® as a seetion of his genus Moreania, including I bpevy-
Jolia, Pom., as the typical species.

Saporta figures some examples of the genus in which portions
of cones are preserved, and is thus able to give a fairly detailed
diagnosis, He places Packyphyllum close to A ravcaria ( Butaeta),
‘4.9&),‘]&?'5', and  Cunninghamia. The general appearance of the

! Potomuc Florg, p. 201, Pls. Ixxxiv.—Txxxvi,
* Pal. Frane. vol. iii, P 372,
¥ Pomel, p. 21.
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branches referred to this genus suggests an araucarian habit,
and there is a decided probability that we may consider the fossil
forms as closely allied to the recent gemus. As regards the
Tnglish specimens, in the absence of fossil cones we have no
very satisfactory evidence as to the relationship to modern forms.
Heer substituted Pagioplylium for Pachyphyllvm, on the ground
that the latter mame had already been assigned to a genus of
orchids. The following concise definition is given in Zittel’s
Handbueh: * Leaves spirally arranged, leathery, thick, triangular,
lanceolate; spreading or closely imbricate ; decurrent at the base.”
Solms-Laubach ® justly considers Pagiophyllvm a purely artificial
and provisional genus.

Pagiophyllum crassifolium (Schenk).
[Pl XVI. Figs. 1 and 2.]

1871, Pachyphyllum crassifolinn, Schenk, Palmontographicn, vol. xix. p. 240;
pl. xL fig. 8.

1874, Packyphiltum crassifolivm, Schimper, Trait. pal. vég. vol. iii. p. 470.

1884. P Pachyphylivin erassifoliwm, Saporta, Pal. Franc. vol. iil. p. 655,
pl. coxxvi. fig. 1.

1884,  Pagiophyllun eressifolivon, Schenk in Zittel's Handbuch, p. 276.

Type. Small and imperfect fragment of a branch. Gottingen
Musenm.

Sehenk defines the species as follows :—

«“Folin in tamulo spiraliter disposita, trigona crassa conica
faleata basi sessilia decurrentia.’’

The specimens referred by Saporta to Schenk’s species were
obtained from some limestone rocks of Upper Jurassic age, in the
neighbourhood of Grenoble; it is by no means certain that they
are specifically identieal with the Wealden type.

We may slightly extend Schenld’s diagnosis:i—

Leaves spirally arranged ; sessile, with broad base, triangulat,
somowhat falcate, keeled on the dorsal surface; the leaf lamind
marked by fine parallel lines. Branching alternate.

L. 276,
? Fossil Botany, p. 77.
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V. 2803. Tl XVI. Fig. 1.

Well-preserved specimen ; the thick, falcate, and keeled leaves
are closely arranged on the branches, reminding one of Criyptomeric
Juponies. This form is very similar o the smaller specimens,
compared with Lyeopodites curvifolius, Dunk., and referred to
Sphenolepidium Sternbergianum. Beelesbourne. Rufford Coll.

V. 2142+. Pl XVI. Fig. 2.

The left-hand fragment agrees closely with Sphenolepidivm
Sternbergianum ; the leaves seen edgewise appear to be narrow,
and show traces of a median keel. €F V. 2289,

Towards the upper end of the large branch the tips of the
falcate leaves ave distinetly preserved; in the lower part they ave
seen in side view, and present a broader triangular appearance.

V. 2142 and V. 21425. Here the leaves appear to be narrower,
but this is largely due to the fact that they are seen cdgewise,
and not so directly as in V. 2747. Beclesbourne. Buffard Coll.

V. 2747, Cf. V. 2142q (Pl. XVI. Fig. 2). The flattened leaves
seen in this view do not show the faleate form so distinetly in
other specimens. Ecclesbourne. Lufford Coll.

Pagiophyllum, sp.
[Pl XX. Fig. 3.]

V. 2288. Pl XX. Fig. 3.

In this specimen the leaves are fairly well presorved; they
appear to be broader than those of the speeimens referred to
P, crassifoliwm. The fragment is, however, too small and im-
Perfeet to admit of more exact determination. Eeclesbourne,

Lufford Coll.

V. 2143, V. 2317, V. 2931.

These fragments may possibly be portions of branches of the

Preceding species, but they are too fragmentary to determine with
any aceuracy.
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Genus BRACHYPHYLLUM, Brongniart.
[Tableau, 1849, p. 69.]

Brongniart proposed this name for conifers with alternate leaves
disposed in a spiral, short, fleshy, and inserted by a broad and
rhomboidal base. Schimper! extends this definition, and speaks
of the genus as differing in its characters from all living forms;
he peints out the striking resemblance hetween old branches of
Brachyphylium, with the leaves in the form of hexagonal or
pentagonal cushions, and certain strobili of cycads and conifers.
The surface features of a branch from which the leaves have
tallen resemble those of Lepidodendron. Saporta® further extends
Brongniart’s definition ; and remarks that probably no genus of
conifers has given rise to more confusion and uncertainty than
the present genus. It has been compared with several recent
genera, but we cannot regard Brachyphyllwm, with its numerous
species from various geological horizons, as more than a purely
provisional genus, the actual botanical position of which is very
uncertain; probably more than one family of Conifere being
represented by the forms referred to under this generic name.
Sehenk® has drawn attention to the too comprehensive nature of
the genus as used by Saporta, Heer, and others, hut does nob
suggest any more precise definition of the generie characters.

As Fontaine remarks, there is a striking resemblance hetween
some forms of ZEihinostrobus, Brachyplyilum, and Paleocyparis.
Saporta, in deseribing the characteristics of Evhinostrobus, points
out that it differs from Brashyphyilwn in having the leaves less
thick, more pointed, and less completely adnate to the stem., We
may compare both of these fossil genera with certuin species of
the recent gemus Athrofawis. The thick fleshy leaves, with their
broad rhomhoidal hases and spiral arrangement, constitute the
leading foatures of this artificial genus of fossil conifers.

1 Trait. pal. vég. vol. ii. p. 334.
# Tal. Frang. vol. iii. p. 310,
& Zittel's Handbuch, p. 301.
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Brachyphyllum spinosum, sp. nov.
[Pl XVII. Figs. 1-6.]

Type. Large specimens from Feclesbourne, mear Hastings,
British Museum.

This specific term is proposed as a eonvenient designation for
whit is probably a new species of Brachyphyllum. 1t is possible
that some of the Wealden specimens previously recorded from
other localities, and referred to this genus, may be fragments of
the present species; but of this there is no proof. Sceing that
no fossils have been, so far, deseribed in which the characters of
the large branches in the Rufford Collection are represented, we
must institute a new term. The species may be defined as
follows :—

Leaves fleshy, with a median keel on the convex surface; the
swiace may be finely striated; leaf-sears rhomboidal, contiguous,
and spirally arranged. Some of the short lateral branches have
4 pointed thorn-like form, and are clothed with the characteristic
fleshy leaves with pointed apices. Two or three of the spiny
branches arise approximately at the same level from the parent
axis,

The short, stiff, leaf-bearing thorns or pointed branches constitute
the most prominent feature of the species. Omne may compare the
thicker branches, with their large rhomboidal leaf bases, with small
eycadean stems or twigs of Zepidodendron. 1In the absence of uny
reproductive organs, it is impossible to assign the species to any
definite position among the Conifere. It is no ecasy task to
determine the connection, if any, between such large specimens
48 that represented in Pl. XVIL Fig. 1, and the numerous
smaller portions of branches, The specimen shown in Pl XVII.
Fig. 6 (V. 2135) " is regarded as specifically identical with PL
XVII. Fig. 1 (V. 2746), the striking difference being probably
due to the destruction of the cortical tissues in the former case.
The small piece of branch represented in Fig, 5 (V. 2750), shows
very clearly the woody axis detached in the lower part of the
8pecimen from the cortical tissues and leaves,

! Represented in the figure one-thivd natural size.
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This form of Brachyphyllum does not appear to have been
hitherto recorded from rocks of Upper Jurassic or Lower Cretaceous
age, unless we may refer to this species some of the small twigs
deseribed by Saporta, Heer, Fontaine, and others from Wealden
strata. The spinous branches and general habit of B. spinesum
distingnish it from previously figured examples with similar leaves
and leaf cushions. Velenovsky! fizures some specimens from
the Perncer heds of Bohemia under the name of Eehinostrobus
squamosus, Vel.: these have similar leaves to those of B. spinosum ;
but coniferous branches with this form of leaf are too abundant in
Jurassic and Crefaceous rocks to admit of any striet comperison.
Lrachyphyllum erassicauls, Font.,* B. obssum, Heer,® and others
may be referred to as similar in leaf form to the present speecies.
Among the numerous conifers figured by SBaporta from Jurassie
strata, we have such species as B. nepos, Sap.,' and B. Desnoyersii®
(Brong.), and other forms which resemble the Wealden species in
a greater or less degree. We may compare also Pugiophyllum
eiriniewm,® Sap. Possibly the latter genus might be a suitable
designation for the English specimens, but the distinetion between
Brachyphyllum and Pagiophyllum is in many cases by no means
well marked, and neither term is more than a convenienl generic
name which does not imply any precise botanical affinity.

V. 2746. Pl. XVII. Fia. 1.

The main axis of this large specimen has a breadth of 2em.,
and is eovered with polygonal areas representing the impressions
of large scale leaves, very similar to those in thicker branches of
species of Athrofazis, Thujopsis, ete., among recent genera. These
are the remains of shorf and broad leaves preserved in the form
of carbonaceous impressions on the matrix, immediately in contact
with the thick axis. The two lowest branches are 4 em. apart;
their surface markings are identical with those on the main branch;
from each of the luteral branches there are given off short tapered
still branches covered with similar leaf impressions. Each of

! (A, 1) Gym, bshm, Kreid. p. 16, pl. vi. figs. 3, 6, 7, 8.

* Potomac Flora, p. 221, pl. 100, fir. 4, pl. cx, cte.

% Heer (A. 6), Sece. Trab, Geol. Portugal, 1881, p. 20, pl. xvii. figs. 1-4.
Tal. Frang. vol, iii. p. 856, pl. clxviii. etc.

Lhid. p. 831, pl. clxiii. ete.

Ihid. p. 402, pl. clxxx. etc.

4
a
6
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these small branches ends in a distinet spinous apex, and in the
axils of some of them are seen the indistinet impressions of smaller
leafy twigs. A still larger specimen, very similar to the above,
is in the possession of Mr. Rufford; it shows two branches, the
longest of which has a length of 42 em., and gives off numerous
stiff, pointed branches like those shown in V. 2746. These
spinous branches appear to be given off approximately at the
same level, and probably there were three in cach pseudo-whorl.
Some of the lurge leaves in these gpecimens show fine longitudinal
striations. Eeclesbourne. Bufford Coll.

V.2135. Pl XVIL Fig. 6. (3 nat. size.)

This long and narrow branched axis I have referred to Brachy-
Phyllum spinosum, on the grounds that it represents a decorticated
specimen of the same plant which is more perfectly preserved in
V. 2746 (Pl XVIL Tig. 1). The breadth is fairly uniform, about
9-6 mm, ; the numerous short spinous branches are clearly marked,
and appear to have been given off in groups of twos or threes ; one
sees in some eases two branches lying lengthwise in the sandstone,
and the base of a third in the form of a round scar in the sub-
stance of the main branch. There are no signs of any leaf bases
or leaves in this example, the exposed surface of which probably
Tepresents the face of the woody axis. In specimen V. 2750
(PL. XVIIL. Fig. 5) we have a good example of the marked
difference in breadth and surface characters between the leaty
branch and the decorticated woody axis. The thorn-like processes
in this specimen are regarded as the decorticated spinous branches
of V. 2746 (PL XVIL Fig. 1). Eeclesbourne. Lufford Coll,

V. 2240. PL XVIL. Tig. 4. (A portion of the specimen
shown in the figure.)

At the upper end of the speeimen we have what appears to he
4 pith cast, surrounded by a woody cylinder, in the form of &
dusty substance, representing the remaing of wood tissue. The
figured portion shows two spinous branches and the base of a
third ; probably there may have been four such branches in each
Pseudo-whorl. Tt may be noted that the spinous appendages in
this specimen and in V. 2185 (Pl XVIL Fig. 6), are more nearly
at right angles to the larger axis than in V. 2746 (Pl XV,
Fig. 1),  Eecleshourne, Rufford Coil.
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V. 3180. Pl XVIIL. Fig. 3.

This thicker branch resembles a small eycadean axis with well-
marked hases of petioles. Probably it is a portion of B. spinosum.
At the edges of the cast there are here and there the impressions
of the narrow distal ends of scale leaves; also at one place there
is shown the point of attachment of a lateral branch. Tength
15 em. ; diameter 1'5cm. Ecelesbourne. Rufford Coll.

V. 2750. Pl XVII. Figs. 5 and 5a.

A small piece of a branch, showing clearly preserved leaves
with longitudinal striations (54). At each end there projects the
mmpression of the woody axis, or possibly of a large pith-cavity,
such as one finds in the genus drauesria. 1t is difficult, not to
say impossible, to distinguish between fragments of this spevies
and those of B. obeswm.

V. 2746e. Axis 13cm. long, showing the clearly defined out-
lines of short and broad leaves. Immediately above and below
the point of attachment of a spinous branch, there are impressians
of much more slender leafy twigs. Eeclesbourne.  Ruffird Cull.

? Brachyphyllum spinosum.

V. 2296. Pl XVIL. Fig. 2.

The broad leaves of this specimen show very clearly the fine
striations similar to those already noted, and identieal with the
surface characters represented by SBaporta in species of Pagio-
Pphyllwm and Brachyphylivm.

V. 2750a, V. 2751. TFragments. Ecclesbourne. Rufford Coll.

Brachyphyllum obesum, Heer.

1881.  Brachyplyllum obesum, Heer, Sece. Trab. Geol. Portugal, p- 20, pl. xvii.
figs. 1-4.
1889, P Brachyphyllum crassicaule, Fontaine, Potomac Flora, p. 221, pl. 108,
fig. 4; pl. cix. figs. 1-7.
1894, Brachyphyllum obesum, Saporta, Flor. foss. Port. pp. 112, 138, pl. xsi.
figs. 1-7; pl. xxvii. figs, 7 and 8.
Byachyphyllum obesiforine, Saporta, . eif, p. 176, pl. xxxi. figs. 12
and 13.
LBrachyphylivm obesiforme var. elongutum, Suporta, loe. cié. p. 176,
pl. xxxi. fig, 14,



BRACHYPHYLLUM, 219

Type. Portions of vegetative branches.

Heer instituted this species from some fragments of coniferons
branches from the Lower Cretaccous rocks of Almargem, Portugal ;
and defined it as follows :—

“Br. ramis alternis, ramulis numerosis, agoregatis, erassis,
brevibus, apice obtusis, foliis rhombeis, dense imbricatis, dorso
leviter striatis.”

In his recent monograph on the Portuguese flora, Saporta
proposes a new specific name, obesiforme, for some examples of
Brackyphyllum, which he considers may be distinguished from
Heer's species by their more slender branches, which are less thick-
set, more elongated, and subdivided. He speaks of the difference
between the two forms as slight, and admits that one may be
merely a variety of the other. If we compare Saporta’s figures with
those of B. ebesum given by Heer, it must be admitted that the
grounds for a specific distinction are extremely slight, and we may
not unreasonably regard the two sets of specimens as specifically
identical. Another specimen figured by Saporta is spoken of as
B. obesiforme var. elongatum ; this, again, appears to be too closely
allied to such examples of B. obesifurme as are figured on pl. xxxi.
figs. 12 and 13 to be entitled to a separate designation. The new
specific term instituted by Fontaine for some Potomac specimens 18
perhaps a somewhat unnecessary addition to specifie nomenclature ;
the author of the species does not, apparently, draw attention to
the very close resemblance between the fossils he describes as
L. erassicaule and those already figured by Heer and Saporta as
L. obesum. The figures in Fontaine’s pl. cix. may include more
than one specific form, but the evidence is too meagre to admit
of exact determination; figs. 4 and 5 resemble the form named
by Saporta B. confusum," but the difference between this species
and B. obesum is very small. The agreement between Fontaine's
pl. cix. fig. 1 (B. erassicaule) and Heer's pl. xvii. fig. 2, is very
striking: compare also Fontaine, pl. cix. fig. 2, Heer, pl. =vii.
fig. 3, and Saporta, pl. xxxi. fig. 12. Fontaine's species, B. par-
¢eramosum,” comes very near to the specimen figured by Saporta as
B. obesiforme var. elongatum.

! Flor. foss, Portugal, p. 112, pl. xxi. fig. 8.
* Potomac Flova, pl. cx, fig. 4.
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I believe we cannot sufficiently diseriminate between the several
specimens figured by the above authors, and the similar fragments
from the English Wealden strata, to arrive at any trostworthy
specific distinctions or diagnoses of well-marked specific types.
To group together all these forms may be unwise, and it has
alveady been pointed out that we find certain points of ditference
between some of the specimens, which suggest either specific
distinctions or varieties of the same type. I venture, therefore,
to make use of Heer's speeific name B. obesym in a somewhat
more comprehensive sense than has been adopted by Saporta.

Among recent conifers, e.g. Cupressus Lawsoniana, Parl, ete.,
we find a considerable difference in the appearance of the branches
depending on the development of numerons or few lateral branches
in the axils of the leaves; we have the closely set lateral branches
as in some forms of B. erussicauls, as figured by Fontaine, and
the more elongated branches without the closely set lateral shoots,
ag in B. ebesiforme var. elongatun, Sap. To unite such forms under
one name, especially in the absence of cone-bearing branches, can
hardly be regarded as an unwarranted extension of the limits of
a fossil species of which our aceurate knowledge is extremely
gmall. The Jurassic species Brachyphyllwmn gracile, Brong., appears
almost identical with seme forms of . ebeswm; such comparisons
might, however, be considerably inereased, but without leading
to any satisfactory conclusions.

Many of the specimens referred to B. ebesum agree very closely
with B. spinosum, sp. nov., and it is, I believe, almost impossible
to feel much confidence in wur attempts to distinguish between
small specimens of plants of this particular form. Pogsibly it
would have been better to make use of Fontaine's speeific ferm
¢rassicaule for some of the following examples, and to have
included others under B. obesum ; but if we examine such a series
as is represented by the following specimens, the difficulty of
accurate determination becomes appavent: V. 8348 (Pl XVIL
Fig. 9), V. 21387 (PL. XX. Fig. 1), V. 2187« (1. XX. Fig. 2),
V. 2337 (P1. XX. Fig. 4).

V. 2187. Pl XX. Fig. 1.
CE. Brachyphyllum obesiforme var. elongatum, Suporta, pl. xxxi.

L Saporta, Pal. Frang, vol. iv, p. 865, pl. elxviii., ¢lxx., and clxxi.
porta, ¢ P P
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fig. 14 ; also Fontaine’s Athrotazopsis expansa, pl. cxiil, figs. 5 and 6,
and A. grandis, Font., pl. exvi. figs. 1-4. This specimen does not
show the leaf form very clearly, but the manner of branching is
well illustrated ; similar to the smaller example (V. 8348) figured
in Pl. XVII. Fig. 9. Ecclesbourne. LRufford Coll.

V. 2137«. Pl1. XX. Fig. 2.

Leaves distinet ; the habit agrees with that of the smaller speei-
men (V. 3348) shown in PL. XVII. Fig, 9. Cf. Saporta, pl. xxxi.
fig. 14, and Fontaine, pl. exi. fig. 7.

V. 8348. Pl XVII. Fig. 9.

Leaves very indistinet.  Cf. Brackyphylhon  obeswm, Heer,
pl. xvii. fig. 2, and Saporta, pl. xxxiv. fiz. 8; also B, erassicauls,
Font., pl. exii. fig. 6. Beclesbourne. Rufford Coll.

V. 2337. PTl. XX. Fig. 4.
Leaves well shown, with faint indications of longitudinal
striations. Similar to V. 28164, ete. Eeclesbourne. Rufford Coll.

V. 2316«. Leaves agree closely with those of Sphenolepidivm
Iurpignwm (Dunk.), but the branching is apparvently different.
Cf. V. 2316¢ (8. Hurrianum). Foclesbourne. Lufford Coll.

V. 2137« Cf. Saporta, pl. xxxi. fig. 14, and Fontaine’s A.
erassicaule, pl. cxi. fig, 7. Ecelesbourne. Lufford Coll.

V. 2292:. Cf Baporta, pl. xxxiv. fiz. 8. Branches in this
speeimen closer together and thicker. Similar habit to V. 2292,
Eeelesbourne. Loufford Coll.

V. 2307. Similar to V. 23164, ete. TBranch 18cm. long;
imperfectly preserved.

V. 3312. Broad axis with two small branches; similar habit to
that of V. 2292« (. Fontaine, pl. exi. fig. 7. Eceleshourne.
Rufford Coll.

Other specimens of branches or leaves referred to this
species : V. 2287, V. 2303, V. 2308+, V. 2310, V. 2883,
V. 3188, V. 3192. Ecclesbourne. Rufford Coll.
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Genus CONITES, Sternberg.

On page 113 of the present volume I have suggested the revival
of Sternberg’s genus Cunmifes for cones of doubtful position, and
have included under this genmeric name two species previously
deseribed by Carruthers as examples of cycadean strobili. From
an examination of additional specimens in the Ruffurd Collection,
it would scem that the species Conites elegans should be
referred to the genns Araucarites, as being, in all probability,
a female araucarian cone. Owing to the different manner of
preservation of the Rufford specimens, it would, perhaps, be
somewhat rash to speak of them as specifically identical with
Carruthers’ cones from the Tsle of Wight, but there is a strong
likelihood of their close relationship, if not specific identity.
Possibly the institution of a new speeics of Araucarites would
be the most convenient course to adopt in dealing with these
new Wealden specimens; but the various strohili hitherto described
as species of Cycadeostrobus, Arawcarites, and Kaidocarpon require
careful revision, and I prefer, therefore, to refrain from adding
a new specific name until the several forms have been more
thoroughly examined.

Conites armatus, sp. nov.
[Pl IX. Fig. 7.]

Type.  Imperfectly preserved impression of flattenod cone.
British Museum.

The single specimen to which T have assigned the above specific
name is too imperfect to admit of any complete diagnosis, but
the very distinetly marked and characteristic spinous processes
render it convenient to have some deseriptive designation, even
in the absence of those more important characters on which a
satisfactory specifie definition eould be founded.

V. 2338. Details very obscure; the long recurved spines are
in all probability the apical prolongation of the cone scales,
similar to those in the cones of such recent species as Araucaria
Bidwilli, Hook., 4. Cooki, Brown, Pinus Coulteri, Don, P.
Sabiniana, Dougl.,, ete. Eccleshourne, Luflord Coll.
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CONIFEROUS WOOD.

The oceurrence of coniferous wood of Wealden age has long
been known in the case of the so-called Pine-raft of Brook Point,
in the Isle of Wight. This seems to have been first observed by
Webster in 1811, and was afterwards described by Mantell in
18467; the latter wrifer compares the numerous coniferous trunks
and associated fossils, with the rafts of drifted frees carried
down by the waters of the Mississippi. In addition to the
fossil wood, with its tissues more or less perfectly preserved in
carbonate of lime, there are numerous deposits of lignite at various
hiorizons in the Wealden strata, in which the lignitic material
obviously consists of the wood of coniferous trees. In the Medals
of Creation, Mantell writes: * **In the Wealden deposits of Sussex,
Kent, and Swrey, I have not observed a single fragment of
coniferous wood.”” More recently, in Dixon's Geology of Sussex,
we find that the oecurrence of wood similar o that of the recent
genus Pinus is recorded, both in the form of hrittle jet and as
mineralized fossil wood.t

In the British Museum Collection, there are several good
specimens of lignite in which the characters of coniferous wood
are clearly seen, and numerous examples of wood with the tissucs
for the most part imperfecily preserved.

By far the most perfectly preserved specimen of coniferous wood
is that previously mentioned as Pimites Ruffordi, sp. nov., and
which I hope to describe in detail elsewhere. In addition to
this, the following specimens may be mentioned :—

V.%701. Specimens of lignite, or perhaps more accurately de-
stribed as jet; the annual rings clearly seen at one end of the
large block., Hastings. Dawson Coll.

V. 704 Lignite. Hastings. Dowson Coll,

! Bristow (A), Geol. I. Wight, pp. 6 and 252,
* Mantell (2), p. 92.

# Thid. (1), vol. i. p. 164.

4 Dixon (A.), p.279.
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V. 708. A fairly large piece of wood with patches of resinous
material or amber traversing the mass longitudinally ; some of
these suggest the presence in the wood of large groups of
parenchymatous tissue, such as Conwentz has described as
“abnormes Holz-parenchym” in the case of Pinus succinifera
(Gipp.)! from the North German amber beds. The mieroscopic
strueture is very imperfectly preserved. Teeleshourne.

Rufford Coll.

V. 707. 'Wood partially converted into lignite. Ecclesbourne.

Dawson Coll,

V. 718 (Dawson Coll.), V. 2233, V. 2237.

Specimens of wood showing little or mo infernal structure.
Eeeleshourne. Lufford Coll.

V. 2247 and V. 22474. In the latter specimen the structure
is fairly well preserved; annual rings are distinet, but less so than

in V. 2304 (Penites Ruffordsi).

V. 2326. A specimen of wood which has undergone com-
paratively little alteration. Eeeleshourne. Rufford Coll.

38374. Small picee of lignite. Fairlight. Mantell Coll.

[Spirangium Jugleri (Ett.). In the Rufford Collection
there are several exceedingly well-preserved gpecimens of this
fossil which merit caveful examination; but if we accept the view
that they are the eggs of fishes and not plant structures, this is
not the place for any deseriptive account of them. For informa-
tion as to the nature of Spirangium reference may be made to
the following sources :—Ritingshausen, Ueber Palwabromelia, ein
neues Fossiles PHanzengeschlecht, Abh. k—k. geol Reichs., vol. i.
Abth. iii. p. 1; Schenk, Palzontographica, vol. xix. 1871, P 247;
Schenk, Die fossilen Pflanzenreste (Schenk’s Landbuck, vol. iv.
1888), p. 186; Nathorst, Ofvers. hongl. Fetonsk.-Akad. Forhand.
1879, No. 3; Renault and Zeiller, Cumpt. Rend. vol. cvii, 1888,
p. 1022; Saporta, Pal. Frang. vol. iv. 1891, p. 38; Seward,
A mnew British Carboniferous fossil, Nafwralist, 1894, p. 2835
A. Hollick, Remarks on a paper by Dean in the Zyans. New
York Acad. Sei. vol. xiii. 1893, p. 115, ete.]

! Conwentz, p. al.
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ADDENDA TO VOL. 1.

Nathorstia valdensis (= Leckenbya valdensis), gen. et sp. mov.
Vol. I. p. 145, P1. VII. Fig. 5, and P1. IX. Figs. 2 and 2q.

After the publication of the first volume of the Wealden
Catalogue, it was pointed out to me by Prof. Nathorst that his
name had been previously made use of by Heer for certain
marattinceous ferns from the Cretaccous strata of Pattorfik, in
Greenland.! This oversight on my part was corrected in a shovt
Note published in the Geslogical Mugazine for 1894,* and the
generic name Leckenbya suggested as a subistitute for Nathorstis.

Phyllopteris acutifolia (= Sagenopterds acutifolia). Vol. L p. 143,
Pl. IX. Fig. 6.

The generic name Phyllopteris was chosen for certain small
isolated leaflets, on account of the apparent absence of any
anastomosis of the lateral veins. The examination of more
Perfeet specimens has enabled me to detect true reticulate venation,
and to confirm Mr, Rufford’s opinion that the leaflets should he

- Incladed in the genus Sagenopferis,

Weichselia Mantelli (Brong.). Vol 1. p. 114,

In the synonymy of this species, I included a plant named by
Nathorst Weichselia erratica, as probably identical with the English
Wealden form. Prof. Nathorst? has expressed some doubt us to
the correctness of this suggestion, his species being found in
& deposit which is probably of Upper Cretaceous age; he adds
that there arc no Wealden strata in Sweden.

Sagenopteris Mantelli (Dunk.). Vol. L. p. 132.

Tn speaking of this species T referred to plant described by
Velenovs]:}'-‘ under the name of Zhinnfeldia varichilis as probably
denticul with 8. Mantellt, and added, with regard to his use of the

—_— o =

1 FI. foss. Arct. vol. vi. 1882,
* Geol. Mag. 1894, p. 384,
? Letter, June 25, 1894,
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genus Thinnfeldia, that he made no reference to the resemblance
of the leaves to the genus Sagemopferis. Velenovsky’'s error
was pointed out to him by Nathorst,) with the result that he
afterwards acknowledged his mistake,® a eorrection which I un-
fortunately overlooked.

CANADA.

Sir William Dawson has pointed out to me, that I appear fo
have done injustice to Canadian geologists in the brief notice
of the Kootanie plant beds in Vol. I. p. xxxi® It was nob
my intention to give & complete historical sketeh of those
Cretaccons deposits, but T am glad to take the epportunity of
calling attention to a paper by Dawson On the Correlation of
early COretaceous Floras in Canade and the United States, and ot
gome new plants of this period. In this contribution we have a
summary of the work of Richardson, G. M. Dawson, and others,
and a description of some new plants from the Kootanie forma-
tion of the Rocky Mountains. After giving a list of Kootanie
species, Dawson discusses the age of the flora, and points out
that while some of the plants must be regarded as Jurassic, the
majority have a Lower Cretaceous facies. On the whole, he
concludes that * the Kootanie flora helongs to the lowest portion
of the Cretanccous, and may be a little older than that of the
main part of the Potomac formation.” *

Among the plants described by Dawson we find the following
Wealden forms: Eyguisctites Lyelli, Mant., Pecopferis Browniand,
Dunk., Spﬁmulﬂpzdmm, sp. The pinna figured as Pecoptoris
Browniona is very imperfectly preserved, and does not afford
very satisfactory proof of the occurrence of Dunlker’s Wealden
spocies in the Kootanie flora. In another form, Cladophlehis
Jaleats, Font., we have one of those ferns which it is very
difficult to separate from the widely distributed (. W hithyensis
(Brong.) and €. Albertsiv (Dunk.). The fragment figured as

1 Tetter, June 25, 1804,

* Velenovsky (A. 2), Abh. k. bshm. Ges. Wiss. vol. ii. 1888, p. 5.
4 Letter, Oct. 17, 1894,

4 Dawson (2), p. 93.
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Sphenopteris latiloba ? Font., T am disposed to regard ns identical
with 8. Fittons, Sew.: ¢f. Vol. I. p. 111, Fig. 11, and PL VI,
Fig. 2. The specimens figured by Dawson are for the most
part very small and imperfectly preserved, and the task of detor-
mination has necessarily been extremely difficult.

AMERICA.

Prof. Tester Ward writes to me as follows in reference to. the
geological age of the Potomac formation? :—

“As you may know, I have heen engaged for several years
on our Potomae formation, and I have established the fact that
it is by no means so simple a group as might be supposed from
What has been thus far said about it. 1 have boen able to
subdivide it into no less than six somewhat distinet horizons,
éach of which is fairly well marked off stratigraphieally, and
has its own peculiar flora. The uppermost of these subdivisions
embraces the well-known Amboy clays of New Jersey, which
have yielded a very rich flora, a monograph of which had been
Dearly completed by Dr. Newberry at the time of his death,
and has been edited by Dr. Arthur Hollick, and has now gone
to press fo be published by the T.S. Geological Survey. The
difference between the lowest and highest of these heds is very
great, and the flora is correspondingly different. I suppose that
the series as a whole includes nearly the entire Lower Cretaceous.

“It is only with the older Potomac that your Wealden of
England can properly be compared. Tt is in that that we have
the remarkalble eycad trunks, so much like those of the Isle
of Purbeck, which I suppose arve really Jurassic; although, as
You show, they are most intimately connected with the overlying
Wealden.”

PORTUGAL.

Reference was made in Volume I. (p. xxiil.), to Saporta’s
mportant work on the fossil flora of Portugal, and a few notes
were added with regard to some of the more interesting species,

—_

!} Letter, July 3, 1894,
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Since this was written a large monograph® has been published, in
which the Portuguese floras receive a full and careful treatment;
this work is of considerable scientific importance, and its value
is enhanced by the fact of its being the last important contribution
to palobotany by that indefatigable worker whose loss is so deeply
deplored.

Beginning with strata of infra-Tiassic age, Saporta describes a
number of plants from beds referred to the following geological
horizons : Nivean de Sinémurien (Couches & Gryphea obligua),
Nivean du lusitanien, Niveanx du néo-jurassique (Couches & Lima
alternicostata, ptérocérien et portlandien), Niveaux infra-crétaciques
(Au valanginien & Paptien et de I'urgonien 4 I'albien). In summing
up the characteristics and affinitics of the neo-Jurassic floras,
Saporta draws attention to the oecurrence of species characteristic
of the Corallian and Kimmeridgian, and associated with these he
recognizes various Wealden types such as occur in Northern
Glermany, the Carpathians, and in North America. To discuss ab
length the numerous points suggested by this extremely valuable
memoir, would take us far beyond the limits of the present work,
but some portions of the monegraph more immediately germane
to our present subject must be briefly dealt with. In looking
throngh the excellent plates, we find a large number of very small
specimens referred to a great variety of speeies, and on examining
the evidenee on which many of the determinations are based, if
would seem that the mumber of speeific names might well be
considerably reduced.

Nro-TJurassio Specres.
Sphenopteris dissectifolin, Sap., p. 19, pl. iii. fig. 9; pl. viii. fig. 2;
and pl. x. fig. 9.

Saporta notes a resemblance to the Wealden species Rujfordia
Gipperti (Dunk.); we may also draw attention to a resemblance
with Onyeliopsis elongate (Geyl.).

S. marginata, Sap,, p. 20, pl. viil, fig. 6. While recognizing
the striking agreement of this fern with Onyehinpsis Mantelli
(Brong.), Saporta prefers to comsider it a distinet type. 16 18
impossible to be quite certain as to the precise mature of the

! Baporta (1).
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specimen, but it is difficult to understand on what grounds it can
be separated from such a form as 0. Mant:lli.

8. Mantelli neojurassiea, p. 21, pl. vii. ete.

8. (Davollia) Mantelli, Brong., p. 72, pls. xv. and xviii.

After referring to the wide range and distribution of this fern,
Baporta describes specimens of fertile fronds, which he compares
with those of the recent species Davallia gibberosa, Sw., and
D. concinna, Schrad. The agreement of the fossil and recent
specimens, leads the author to refer the Wealden fern to the genus
Davallia, or at least to a sub-genus of the Davallice. The figured
examples of fertile pinne are less perfect than those which I
have described in Volume L. (p. 50, PL IIT. Figs. 2-4); and the
comparison made by Yokoyama in the case of Onyehiopsis elongata,
and by myself as regards 0. Manfelli, with the recent genus
Onyohiwm, is, I believe, & much nearer approach to the truth than
if we adopt the conclusions of Saporta.

The following are a few of the numerous instances in which mere
fragments ave referred to specific types, or on which new species
are founded :—~8Sphenopteris trifide, Sap., p. 26, pl. x. fig. 20;
8. pedicellata, Sap., p. 26, pl. x. fig. 21; 8. minima, Sap., p. 26,
pl. xiv. fig. 16; S. #rapezoidea, Sap., p. 27, pl. xi. fig. 1a;
8. acutidsns, Sap., p. 27, pl. = fig. 14; Cladophlsbis minor,
Sap., p. 80, pl. iv. fig. 14; €. obtusileba, Sap., p. 30, pl. xiv.
fig. 15. To carry the niceties of determination so far, and to
Institute new speciez on almost microscopic fragments of pinne
or pinnules, is, I venture to think, a retrograde rather than a
Progressive method in palseobotany. A large number of other
cases might be cited illustrating this method of determination,
but the above may sorve as examples of this dangerous practice.
The specimens named 8. mierocledu, Sap., p. 23, pl. vi, may
be compared with 8. Fonfaine!, Sew., and those described as
Seleropleris sinuata, Sap. (p. 45, pls. vil. and viii.), with Spheno-
Pleriy Littont, Sew.

Any traces of angiospermous plants in strata of Jurassie age
are of speeial interest. Saporta, in speaking of fossil angiosperms,
Writes: “En dépit du nombre restreint des espéces et de Pextréme
Tarcté des Gehantillons, la présence de végétaux angiospermigues
duns la flore portugaise néo-jurassique est cependant certaine.’?

1 Baporta, foc. cit. p. 56.
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The fragment referred to as Rhizecaulon vetus, Sap. (p. 57, pl. =
fig. 22), is very small, and in itself hardly satisfactory as an
example of a monoecotyledonous species. Other fragments of
parvallel-veined leaves are referred to five species of Poacites; it
may be that we have in them portions of monocotyledonous leaves,
but the specimens are so small and fragmentary, that one cannot
feel much confidence in them as trustworthy evidence in so
important a matter.

Ixrra-Creracrous (Valanginian to Aptian).
Adiantwm angimiafolivm, Sap., p. 82, pl. xv. fig. 21.

There is apparently no evidence that this fragment helongs fo
the genus ddiantum: of. Ruffordia Giopperti var. latifolia (Vol. 1.
Pl VI. Figs. 1 and la). Similarly there does not appear to be
sufficient reason for naming the fragment represented in pl. xvi.
flg. 14 Murattia minor, Sap. Oleandridivm tenerum, Sap., p. 85,
pl. xv. fig. 8; pl. =vi. fig. 18, as Saporta ‘points out, closely
vesembles Zazniopteris Beyrichiv (Schenk)., The leaf figured as
Glossozamites brevior, Sap., pl. xvi. fig, 32, may he a pinna of
Obvzamites A lipsteinii (Dunk.).

Saporta has drawn my attention to the resemblance of Cyelopitys
Delgadot, Sap. (p. 91), to the specimen figured by me in Vol. L
(p- 19, PL. 1. Fig. 7) as probably an equisctaceous sheath.

From these infra-Cretaceous strata we have several specimens
referred to [fihizocaulon snd Poaeites, which may be portions of
monocotyledonous leaves, but the leaf fragment spoken of as
Yuepites fractifolius, Sap., p. 110, pl. xix. fig. 20a, cannot be
accepted as a certain monocotyledon. A few specimens are
described as probably dicotyledons, but the existence of such
plants at this horvizon is eonsidered as still problematical.

Iyera-Cruraceouvs (Urgonian to Albian).

Sphenopteris eirealensis, Sap., p. 126, pls. xxiv. and xxv.:
of. Onychiopsis elongafa (Geyl.). 8. euncifida, Sap., p. 127,
pl. =xiii. fig. &, This closely resembles the finely divided form
of Ruffordia Gipperts (Vol. I, P1 1V.).

An intevesting series of specimens is deseribed and figured
under the name of Zsoefes Choffaty, Sap., p. 134, pls. xxiv., xxv.,
snd xxvii, ; these fossils show a striking resemblance to this
recont genus of vascular cryptogams. Among the specimens
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figured as Protorrkipis Choffati, Sap., p. 144, pls. xxii, xxvi.,
and xxvii, there are some which suggest leaves very similar
to those deseribed by Barthelin from Bornholm under the name
of Hausmaniia Forehhamners, Barth,

Sphenopteris tenuifissa, Sap., p. 161, pl. xxviil, fig. 4. In all
probability this is identical with Ruffordia Gopperti (Dunk.).
Saporta himself noted the eclose agresment; but he does not
dccept my determination of the broad-leaved fronds figured in
Vol. I. PL. VI. as a variety of Dunker’s species,

Adiantum eximiuwm, Sap., p. 164, pl. xxviii, fig. 18; pl. xxxi.
fig. 6. Probably identical with 2. Gopperti var. latifolia.

In speaking of Cycadites Saporte, sp. nov. (p. 30), I have
drawn attention to the very close similarity of the Portuguese
specimens named by Saporta Cyeadites tenuisectus. The numerous
dicotyledonous leaves deseribed by Saporta are of considerable
interest, but need not be dealt with here, as we have mo trace
of angiospermous fossils in our Wealden strata, which oceupy
a lower horizon than the beds from which Saporta’s specimens
were obtained.

In taking a review of the whole flora described in his monograph,
Saporta ealls attention to the remarkable series of types which are
represented in the plant-bearing beds ranging from the Corallian
to the Cenomanian; the series is practically continuous, and
without any distinet break or hiatus in the succession of genera
andl speeies. The flora is compared with that of the Potomac beds
of America; a close comparison of the two sets of plants! has
also been recently instituted by Prof. Lester Ward.

JAPAN.

Yokoyama followed up his account of the Jurassic plants from
Kaga, Hida, and Echizen, by a memoir on the Mesozoic plants
from Kotzuke, Kii, Awa, and Tosa.* Nuathorst® had previously
deseribed several species from some of these localities, and con-
cluded that the plant-bearving strata should be clussed as transition

1 Beience, March 29, 18945,
% Yokoyama.
¥ Nafhorst (A. 8), Denkschr. k. Ak, Wiss. vol. Ivii. 1890, p. 48.
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beds between the Jurassic and Cretaccous systems. Yokoyama
supports Nathorst’s view, but prefers to regard the Japanese beds
as corresponding to the whole Neocomian series, and to the Potomac
of America. The following species are mentioned in Yokoyama's
paper :—

Dhyrsopieris, sp. Lodvzamites lunceolatus, L. and H.,
Dicksonic Tosona, Yok, var. minor, Hoer.

Dicksoniopterts Newmanni, Nath. P. laneceolatus vav. Tatifolia, Nath.
Ongehiopsis elongute (Geyl.). L. pusiflus, Velen.

0. elegans, Yok. Zamiophyllwm Buckienwn (T,
Adiantites Yieasensis, Yol. Z. Buehianwn var, angustifolia, Font.
Lieris (). sp. Z. Naywmanni, Nath.

Sphenopteris tenwicula, Yok, Glossozamites parvifolivs, Yok.
Peeopteris Browniane, Dunk, Nilssanio Jolmstyapi, Heer,

P. Gleylevianw, Nath. N. Sehawmburgensis, Dunlk.

P. ol wirginisnsis, Font, N, plevoplylloides, Yok,

Cladophlebis Nathovsti, Yok, Pilophyllum cf. Culehense, Morr.
Macrateniopieris (7) marginate, Nath, | Cuparissidium (F) Japonicwn, Yok,
Lyeopodites, sp. Lorveya venuste, Yok,

Podozamites, sp.

Some of the specimens described as Podozamifes show a strong
resemblance to Fontaine’s Nageiopsis; but it is no easy matter
to decide hetween these two genera when we have to deal with
small specimens.

ATUSTRIA.

Fritz Von Kerner' has recently described some fossil plants
from the Tsland of Lesina, off the Austrian coast, in the Adriatic
Sea; the flora is regarded as Lower Cretaccous in age. Among
the species recorded from these beds we have Dioonites cof.
Sazondeus (Reich.), p. 49, pl. iv. fiz. 6: this species I have
included as a synonym of Zamites Buclianus (Ltt.); but it is
difficult to decide from the indistinct photograph of Kerner's
fragment how far his specimen may be vegarded as identical with
the Wealden species. A coniferous twig figured by Kerner as
Lagiophyllum rigidwm, Sap., resembles fairly closely some of the
English specimens of P. erassifolium, Schenk: ¢f. Kerner's figure,
pl. iv. fig, 3, and my Pl. XVI. Fig. 2.

! Kerner,
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A very small and imperfect specimen is figured as a picce of
Sphenolepidium Kurrianum (Dunk.), (pl. iv. fig. 2); this does not
seem to be a typieal example of the species, but it is impossible
to accurately determine so small a fragment.

SPITZBERGEN.

In 1883 Nathorst! published a short account of some plant-
bearing beds in Spitzhergen, which had formerly been classed as
Cretaceous, but which he preferred to consider as uppermost Jurassic
in age. Having lately had an opportunity, through the kindness of
Professor Nathorst, of oxamining the Spitzbergen fossils, I am
disposed to think that we shall find in his fortheoming monograph
on this flora a certain amount of evidence in favour of its being
regarded as Wealden.

CONCLUSIONS.

Prior to the acquisition of the Rufford Collection by the British
Museum, the following plants had been recorded from the Wealden
strata of England. Such alteration as 1 have suggested with
regard to any of the species are noted in brackets.

Chiara (=0, Knowltons, sp. nov.). Linites Mantelli, Carr,

Loguisetites Lyetli, 8. and W. P, patens, Curr,

¥ Burehardti, Dunk. Clyendeastivobus elegans, [ = Conites

Onyekiopsis Mantelli (Brong.). Carr. } eleguns

Sphenapteris Fittmd, sp. wov. (=8 | €. ovwtws, Carr. {Carr.)].
Mantell, Brong.). | €. twmidis, Carr, [ = Conides tumidus,

Lompskya Sechiimpert, Corda. (Curr.)].

Leniopteris Beyrichii (Schenk). LBrucklondie aromala (8, and W ).

Weichsolia Mantelli (Brong.). Fittonin sguamata, Carr, ;

Sphenolepidivm Kurvipun (Dunk.). Yatesia Morrisit, Carr.

“Arayoarites Pippingfordensis (Tng.). Bennettites Saxbyanus (Brown).

Dirites Dunkeri, Mant, Diverites Brongniarti (Mant.) (= Cyea-

L. Carruthersi, Gurd. f | dites Brongniarti, Mant.).

£, valdensis, Gard.

Nilssenie Sehaumburgmsis (Dunk.),

1 Nuthorst (6).
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The following list includes the species described in Voluine L.,
with the addition of those dealt with in Volume TI.

T SPECTNS CONFINED 10 ENGLAND,

THALLOPHYTA.
+ Algites valdensis, Sew. t . calenelloidss, Sew.

COAROTHYTA.
T Chara Knowliont, Sew.

BRYOPHYTA,
+ Marehantites Zeilleri, Sew.

PIERIDOPHYTA.

FLguisetites Lyelli, Mant, | Cladophlebis Dunkeri (Schimp.).

E. Burchardii, Dunk. Sphenopteris Pontainsi, Sew.

L. Yokoyame, Sew. 8. Filloni, Sew.

Onyehiopsis Mantells (Brong.). Weichselia Mantelli (Brong.).

0. elongata (Geyl.), Teniopteris Beyrichii (Schenk).
T Aerostichapteris Ruffordi, Sew. T T, Beyrichié vav, superba, Sew.

Matonidinm Gipperts (Ett.). T L. Dawsoni, Sew.

Protopteris Witteana, Schenk. Sugenapteris Mandelti (Dunk.).

Buffrdia Gipperti (Dunk.). T 8. aeudifolin, New,

R. Gipperti var. latifolia, Sew. Magrodictyon Dunkeri (Schenk).
T Cladophiebis longipennis, Sew. Dictyoplyllum Romeri, Schenk.,

O, Allertsid (Dunk.). T Leckendyr valdensis, Sew.

& Brownigne (Dunk.). Tempsiya Sehimpers, Cord.

GYMNOSPERM .

Cyondites Rimeri, Schenk. Anomozemites Tyellianus (Dunk.).
T (. Saporte, Sew. Cycadolepis (Dory-Ceadslepis and

Dioonites Dynlserianus (Gopp.). Bluryp-Cyeadolepis).

D. Brongnierti (Mant.). Curpolithes, sp.

Nelssonia Sehawmburgensis (Dunk.). | 1§ ndrostrobus Nathorsti, Sow.

(Hozamvites Klipsteinid (Dunk.). Buoklandie apomale (8, and W.).
T 0. Iilipsteinii var, superbus, Sew. T Fittonia Ruffordia, Sew.

T 0. Klipsteinii var. longifulivs, Sew. | T Heanittites Saobyanus (Brown).
Otozamitss, sp. Cl. 0. Beibeivoanus, | T 8. Gilbsonivnus, Carr.

Heer. Bepnettites, sp.
0. Gippertianus (Dunk.). T8, (Williamsonia) Carruthersi, Sew.
Zuites Buchianus (BiL.). T B. (Williamsonia) Carvidhersi vir-
T Z. Currethersi, Sew. latifolivs, Sew.

Z. Carruthersi var. latifolivs, Sew. T Yatesia Morrisii, Carr.
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Sphenolepidivon Kuvrianum (Dunk.). | + Pinites Dunkeri, Carr.

&, Sternbergiantom (Dunk.). TP, Carruthersi, Gard.
Ct. 8. (Sequoia) subulatum, Heer. TP, Solmsi, Bew.
Sphenolepidisin, sp, + P. Buffordi, Sew.
Pagiophylivm evassifolivm (Schenk), Cl. Nageiopsis heterophyila, Tont.
Pagiophyilun, sp. T Lhatites valdensis, Sew.
T Brachyphyllum spinosun, Sew. Conites (Avastcarites), sp.
B. vleswn, Heer. T €. wrnatus, Sew.

PLANTE INCERTH SEDIS.

Specimen A, (Vol. I. p. xxxv. PL L. Fig. 7).
Bpecimen B, (Vol. I. p. xxxv. PL L. Figs. 8 and 9).
T Withamia Saporte, Sew.
T Bechiesio anomala, Sew.
Cl. Dichopteris levigata (Phill.).

In the accompanying table an attempt is made to show the
geographical range of such species as are not confined to the
Wealden rocks of England. The oceurrence of the same specics
in different regions is not regarded as necessarily proving homo-
taxial strata. A more detailed consideration of the geological
correlation of the plant-bearing strata, in which Wealden types
oceur, will be undertaken elsewhere, ag there are still a fow
speeies to be deseribed from the English beds. Sueh plants as
Ouwyeliopsis  Mantelli (Brong.), Matenidivan Gopperti, Schenl,
Lagffordia Gopperti (Dunk.), are by no means confined fo one
geological horizon; and it is possible that we have other species,
the range of which is not strictly limited to true Wealden strata,

In the following list are added the chief districts or localities
in each country from which the plants have been ohtained. The
names of the prineipal authors of the several Wealden floras (or
Horas containing Wealden species), are given below, with numbers
Teferring to the hibliographies at the end of Part [. and Parvt 11 ;
those in the former being printed with A. after the anthor’s name,
those in the latter with B.
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Excrawp.  Isle of Wight, Kenf, Surrey, Sussex, and Bedfordshire. [Stokes
and Webb (A.), Mantell (A. 1-7), Carruthers (A, 3 and 4),
(B. 1, 3, 6, aud 8), Topley (A. 1.), Gurduer (A. 1 and 2),
Bristow (A.), Peyton (A.), ete.]

Porrvoar.  Cercal, Bells, Torres-Vedras, efe. [eer (A. 6), Saporta (B. 1).]

Frangs. Beauvais, [Bronguiach (A. 4).]

Bergroae,  Iuinant.  [Coemans (A.), Bommer (B. 1 and 2).]

Grraany, Deister, Quedlinburg, Tentoburserwald, and other localities in
N.W. Germany, [Dunker (A. 2j, Schenk (A. 2 and 4}, Hosius
and Von der Marck (A. 1 and 2),]

Avsrrza.  Norfh Carpathiens, [Bttingshausen (A, 4), Schenk (A. 3).]—
Lesing I.  [Kerner (B.).]

Rossra, Klin. [Trautschold (A. 3).]

Bowxworar.  [Buartholin (A.) and (B.).]

Swepey. Hiir (Scania). [Nathorst (A. 4).]

AMERICA. Virginia, Murylind, Montana. [Fontaine (A. 2 and 8), New-
berry (A. 1), Knowlton (A. 2).]

Canana., Roeky Mountains (Kootanie R.). [Dawson (B. 2).]
Graeyuaxp. Kome (Nugsuaks Peninsula),  [Heer (B.).]
Javan. Kagu, Mida, Hehizen, K, ete. [Yokoyamu [A. 2) and (B.),

Nathorst (A. 8).]
Arrica. Geclhoutboon (South Afriea). [Tate (A.).]
Avsrratza.  [Tenison-Woods (A.).]
Nuw Zeavaxp. Prov. Auckland. [Unger (A. 3).]

The questions of geological age suggested by the above table,
will be discussed in a subsequent communication on the Wealden
floras, which it is intended to lay before the Geological Society
at an early date. With a view to discover if the manner of
occurrence of the fossil plants, or the assoeiation of different
genera and species, would afford any evidence as to the relative
positions of growth of the various floral fypes, I wrote to Mr.
Rafford asking him to give me such information as his aceurate
knowledge of the Hastings distriet! enabled him to contribute with
regard to this question. T eannot do better than reproduce the
main facts which he communicated to me. He writes that he is
unable to discover any reliable data as to fhe relative altitudes at
which the plants grew, but adds the following useful information
s to the occurrence of some of the characteristic species in the
different beds :—

! For a geological seetion of this distriet ses Yol. L. p. xvii.
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Pamrrenr Cravs.

(2) Fine eclay ironstone; ferns well preserved, no eyeads or
conifers. This hed occupies about the same geological position as {(8),
although separated from it horizontally; it contains Marchantites,

iquisetites Burchardti, Onyohiopsis Mantelli, Ruffordia Gopperts,
Sphenopteris Fittoni, and other ferns.

(6) Fine blue elay. The “ecyead bed,” containing Zumifes,
Anomozamites, Ofozamites, Fittonia, ete.; fornsg rare. A few yards
farther on, and about the same horizon, there have been found
coniferous twigs, ete,

(¢) Porons sandstone, with Pindfes; no eyeads or ferns. This
bed oceupies a lower horizon than () and (8).

() Blue clays, sometimes sandy. #Tern bed?; no cyeads;
occasionally leaves of Pinites, also Onychinpsis Mantelli, Ruffordia,
Sphenopteris Fittoni, Cladophlebis, ete.

(¢) For the most part reddish ironstone, with some grey sand-
stone merging into sandy clay. About the same horizon as (d);
plants very abundant— Onyckiopsis, Buffordia, Sphenopteris, Clado-
phiobis, Tendopleris, Profopteris; also Dioonites Brongniarti, Zamits,
Otozamites, Bennetlites (Williamsonia), Pagiophyllum, and other
conifers, ete. This bed is of somewhnt coarser material than the
others, and contains a greater mixture of plants; Pagiophyllum
erassifolivm and other conifers are very abundant,

In reading the above notes by Mr. Rufford, we find that with
the exception of bed (¢), in which the various classcs of plants are
well represented, the ferns, eyeads, and conifers are not usually
intermixed. The partial or complete separation of ferns, eycads,
and conifers, may be dune either to the nature of the plant material,
which might be sorted by the witer by reason of some differences
in weight, or to the relative adaptability to louger or shorter
transport by water; or the result of the plants growing in
different districts and at different elevations. The more delicate
fern fronds would probably be carvied to a greater distance
than the heavier and larger pieces of eyeadean or coniferous
plants. On the other hand, the gymnosperms may well have
been more abundant on higher ground and in drier situations
than the Filicine. Assuming the bed (&) to occupy the lowest
horizon in the series, it would appear that the material com-
posing the sandstones and ironstones was laid down in somewhat
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shallow water, and the fossils embedded in the strata were
derived from a wide area, embracing localities rich in both
ferns and gymnosperms. The petrological nature of (d) and the
ahsence of cycads suggest deeper water; while the fine blue clay
of () may have been derived from rocks in an avea characterized
by the predominance of cycads. Tt would, however, be difficult to
reconstruct the conditions of growth of the several plants without
a very careful examination of the rocks and their fossil contents,
and at best our conclusions would probably not possess any great
scientific valua.

In an old work by Unger,' we read that in the Wealden period
there were ““small wet islands, covered with forests, inhabited by
the largest and most terrible monsters of the primitive world.
The atmosphere was filled with moist vapour, and carbon dioxide
exhalations favourable to the prodigious propagation of the
amphibian race, and fo the development of ferns, cyeads,
conifers, and some monocotyledons.” He goes on to say that
“La triste sanvagerie de cet intérienr de forét est encore redoublée
par celle de ses habitants, parmi lesquels le gigantesque Jyuanodon
& erété osseuse ef la monstrenx Iyleosaurus tiennent la premidre
place.”

In a more recent monograph on the Wealden period, Schenk * con-
fidently speaks of the climate as undoubtedly tropical, and refers to
the oceurrence of tree ferns, the abundunce of eycads, and other facts
in support of this conclusion. It would be extremely difficult,
or indeed impossible, to give any approximate estimate of the
temperature in Northern and Central Europe during the Wealden
period. The general characters of the vegetation would certainly
scem to point to a tropical climate, and there can be little doubt
that the temperature was considerably higher than the Wealden
districts enjoy at the present day.

In discussing the climate of a past age, in which no living species
of plants cxisted, and in attempting to make use of fossil plants
a8 indices of climatal conditions, we have to bear in mind the
great danger of drawing conclusions from a comparison of extinet
and living forms. It is superfluous to point ouf the lesson so
clearly taught by recent plants, that closely allied species frequently

1 Unger, p. 29.
# Palwontographica, vol. xix. p. 256.
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occur under very different conditions of temperature. In the
present instance, the numerous species of cyeads naturally suggest
conditions similar to those most favourable or essentinl to the
living representatives of the Cyeadacew; but we must remember
that the so-called cycadean fronds from Mesozoic rocks are nearly
always found apart from the stems and reproductive structures,
and we are still to a large extent in the dawlk as to the exact
nature and structure of these extinet cyeadean plants.

Looking at the Wealden plants collectively, we mnotice a very
striking agreement with the flora of the underlying Jurassic
strata, and it would be difficult to point to any well-marked or
essential difference between the plant-life of the two periods.
The evidence of palobotany certainly favours the inclusion of
the Wealden rocks in the Jurassic series.

One of the most attractive and diffienlt problems which is
suggested to a botanist by sueh a flora as that of the Wealden
period, is the evolution of angiospermous plants. A reviewer has
happily expressed this in the following words': “In the folds of
the Wealden we imagine the sceret of the evolution of angiosperms
must be locked. 1t is as if we stood at the mouth of a great
river flowing from an unexplored interior, whose flotsam we
anxiously interrogated for clues as to the nature of the unknown
Hinterland ; yet nothing reaches us from heyond the coast-belt,
which we have already explored.” Among the English species
there are none which can be regarded as the earliest angiosperms,
and we search in vain among the abundant samples of the Wealden
vegetation for any fragments of monocotyledonous or dicotyledonous
plants. Tn the Potomae beds of America, which include strata of
Jurassic and Lower Cretaceous age, we have several undoubted
angiospermous species; and again, in the closely parallel series of
Portuguese rocks, dicotyledons and monocotyledons are fairly
abundant. The true Wealden vegetation would seem to have
been without any examples of the highest class of plants, and
may be looked upon as the last of the Mesozoic floras in which
the gymnosperms represented the limit of plant development.
One genus, however, carries us a few stops towards the next
stage in botanieal evelution ; the infloreseence of Bennettites marks

1 Nature, July 26, 1894, p. 294,
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a distinet advance in the differentiation of reproductive structures
beyond the characteristic cycadean type. Were we in a position
to speak of the anatomical structure, or to describe move fully
the reproductive organs, of Wealden plants, it might be that we
should be able to recognize a distinet foreshadowing of angio-
Spermous characters ; unfortunately, however, the extreme scarcity
of mineralized plant tissues precludes any such treatment of plant
types. In spite of the somewhat disappointing nature of the
flora from the point of view of angiosperm development, we
may reasomably hope that a more detailed comparison of floras
Possessing a Wealden facies will enable us to add gomething of
Value to the history of plant evolution, and to the facts of plant
distribution.
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[Synonyms are printed in itafivs.]

Abies, 193.

Abietites elliplicus, 196,

Acanthozamites, 175, 176,

Acrostichopteris Ruffordi, 234.

Adiantites Klipsteinii, 60.
Yuasensis, 252.

Adigntum aneimiefolium, 230.
eximium, 231.

Agathis, 187, 211.
Australis, 187.
Dammura, 187.

Alethopteris, 5.

Algites, 114.
catenelloides, 234.
valdensis, 234.

Androstrobus, 108-112.
Balduini, 109, 111.
borealis, 109.
Guerangeri, 109, 112,
Nathorsti, 110-112, 234.
Sihirieus, 109.
zamioides, 109.

Aneimidium Klipsteinii, G0.

Anomozamites, 36, 50, a1, 53, 90-94.

eracilis, 53.

Lindleyanus, 150.

Liyellianns, 91-94, 234, 236.

minor, 53, 150.

Muelleri, 14.

Nilssoni, 92, 94.

Sehawmburgensis, 53,
Aralia, 24,

Avaucaria, 114, 187, 190, 191, 211, 218,

Bidwilli, 222.

Cooki, 222.

Cunninghami, 186,

exeolsa, 188.

imbricata, 186.
Araucarites, 190-192, 235.

enrvifoling, 201, 204, 207, 208.

dhnkeri, 200, 205.

hamatus, 200.

Hudlestoni, 191.

Phillipsii, 112.

Pippingfordensis, 192, 283.
Asterophyllites, 145.

Athrotaxis, 199, 200, 202, 216.
andis, 2921,
exifolin, 200, 203.
selaginoides, 188,
Athrotaxopsis expaunsa, 201, 202, 221.

Baiera, 4.
Balanophorem, 150.
Becklesia, 179-182,
anomala 179-182, 235,
Bennettitews, 6.
Bennettites, 6, 7, 9, 96, 97, 116, 117,
120, 123, 134164,
Carruthersi, 141, 143, 157-164
234.
ctrusea, 143,
Gibsonianus, 120, 135, 138-140,
142-144, 158, 160,
Moriérei, 137, 145, 157.
Saxbyunus, 139-144, 233, 234.
Biota orientulis, 188.

2

| Blastolepis, 150.

faleata, 150, 155.
otozamitis, 150, 155.
Bolbopodium, 120.
Bowenia, 3, 4, 20.
Brachyphvllum, 204, 214-221.
confusum, 219.
erassicaule, 216, 218-22]1,
Desnoyersii, 216.
Germari, 200,
gracile, 220,
Fuwrvianum, 200,
nepos, 216,
obesiforme, 218-2320.
ohesum, 100, 204, 216, 218-221,
235, 236.
parceramosum, 219,
spinosum, 190, 215-218, 234.
Bucklandia, 99, 100, 121-132, 165,
167, 190.
anomala, 123, 169, 233, 234, 236.
Mantelli, 124, 123, 127,
Milleriana, 163.
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Calamus, 177.

Calpoxylon, 13,
Camptopteris spiralis, 182,
Cuardiopteris, G3.
Carpolithes, 101-107, 115.
Carpolithus Muntelli, 1086.
Cedrus, 197,

Cephalotaxus, 103, 187, 189.

Fortunei, 26.

Coratozamia, 3, 17, 78, 87, 95,

Hoffmanni, 15.

Mexicana, 21, 82.
Changarniers inquirenda, 171.
Chara Knowltoni, 233, 254,
Cladophlebis Albertsii, 226, 284, 236.

Browniana, 284, 236.

Dunkeri, 234, 236.

faleata, 236.

longipennis, 234,

minor, 229,

Nathovsti, 232,

obtugiloba, 220,

‘Whithyensis, 226.
Clathraria, 121, 122, 124, 127, 166.

anomala, 122, 123,

Galtinna, 126.

Lyelli, 119, 122-126, 128, 130,

131, 142-144.

Mantelli, 124.

strigata, 10.
Clathropodium, 120,

Coniferw, 8, 13, 108, 113, 115, 136,
138, 185-224,
Conites, 113-116, 189, 222,

armatus, 222, 245,

elegans, 115, 116, 183, 190.

tumidus, 233,

Corduitex, 9.
Cordaites, 9, 13, 63, D9.

lancitoling, 10.
Crossozamia, 76.

Jryptomeria, 187,

Juponien, 215,
Ctends, 20.

faleata, 10, 89.

Leckenbyi, 52.
CUtenophyllum, 37, 40, 41, 59, 90.

latitolium,, 90.

peetinata, 73,
Cunninghamia, 202, 211,
Cupressinme, 187,

Cupressus Lawsoniana, 220,
Cyeadaces, 2-172.
Cyeadooiden, 120, 139, 140,

efrusca, 158,

(Gibsoni, 142.

Morrisii, 166,

Sexbyana, 139,

Yatesii, 166.
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| Cycadeoides, 119, 120.

Cycadeomyelon, 120, 126, 130, 131,
Cycadeostrobus, 114, 115,
Brunoenis, 114.
elegans, 115, 116, 233.
ovatus, 115, 233,
trumeatus, 116.

Cyeadinoearpus, 102, 103,

Cyeadites, 11, 19, 20, 23-85, 43, 48,
106, 108, 120.

acinaciformis, 33.
alatus, 26.
LDrangniarti, 30, 31, 43, 44, 47,
48, 50, 233.
constrietus, 27.
Dicksoni, 25, 27.
EBseheri, 14, 27.
gramineus, 26.
gyrosus, 10, 11, 25.
Heerii, 31, 32, 44.
lanecolutug, 146.
finearis, 23,
Morrisienus, 20, 28, 31, 35, 386,
43, 44,
Nilssomi, 23.
palmatus, 23.
planicosta, 27,
Rajmahalensis, 33.
reptangnlaris, 32.
Rimeri, 27-30, 32, 234, 236.
Suportee, 28, 20-356, 44-46,
231, 234, 236.
Sezbyanus, 134, 139,
Sibiricns, 26,
Bteenstrnpi, 105.
taxodinus, 10, 11, 24,
tennisectus, 30, 281.
Unjuga, 27.
zamioides, 23, 26.
Cyeadolepis, 94-101, 254,
hirta, 96-98.
villosa, 96, 97, 160.
Cyeadorachis, 173.
abscissa, 173.
ermata, 173, 175, 178,
Cyeadospadix integer angustior, 97.
Cyeadospermum, 102,
ohovatum, 106.

Cyeadoxylan, 8.

Cycas, 3, 4, 20, 24, 29, 78, 95-97,
103, 106, 108, 118, 122-124, 136,
178, 176, 187, 189.

Beddomei, 20.
Cairnsinna, 20,
cireinalis, 16, 25, 124.
media, 19.
revoluta, 19, 28, 124, 130.
Siamensis, 28.

Cyulopitys Delgadoi, 230.

66,
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Cyelopteris frondosa, 62.
Klipsteinii, a8, 60.
Muantelli, 690.

Cyclozamites, 58.

Cylindropodium, 120, 166, 167.

Cynara integrifolia, 146.

Cyparissidium gracile, 202,
Japouicum, 203, 232,

Dacrydium elatum, 188,

Kirkii, 188.

Westlandieum, 188.

Davallia, 229.
concinmg, 229,
gibberosa, 229,

Desmaneus, 177.

Dichopteris, 183, 184,
lievigata, 184.

Visiunica, 184.

Dicksonia Tosana, 232.

Dicksoniopteris Nuumanni, 232.

Dictyophyllum Rémeri, 254, 236.

Dictyozamites, 4.

Dioon, 3, 17, 18, 95, 97, 109, 111,

118, 173.

edule, 22,

Dioonites, 18, 31, 35-49, 71, 75, 80.
abictings, 32, 42, 43, 83, 43,
Brongmiarti, 31, 39, 47-49, 2383,

234,
Buchianus, 79, 80, 82, 85.
Dunkerianus, 31, 34, 40-47, 234,
236,

Giappertionus, 70, 71.

Kotoei, 4749,

Kurrii, 39.

Layellianus, 91.

Suxonicus, 79, 232,
Dory-Cyeadolepis, 96-98, 234,
Dragmna, 170, 171.

Benstedti, 118, 169, 170, 172.

Echinostrobus squamosus, 216.
Enceplialurtopsis, 21, 87.
Encephalartos, 3, 17, 21, 22, 44, 45,
66, 76, 78, 87, 111, 118, 131.

Altensteindi, 111,

Caffer, 18, 22, 87.

eretacens, 22.

eyeadifolius, 22, 45, 87,

Ghellinckii, 20, 22, 29, 44, 45, 87.

Gorceixianus, 14, 22,
horridus, 22, 87.
Lelmanni, 22, 69, 82,
longifolius, 21, $8.
pungens, 87, 111,
Bndogentes evosn, 169,
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Eolirion, 150,
Eguisetites, 102, 106.
Burchardti, 102, 233, 234, 256,238,
Lyelli, 226, 233, 234, 238,
Yokoyame, 102, 234, 236.
Euphorbincew, 121, 124.
Eury-Cycadolepis, 96, 98-101, 234.

Filicinee, 4, 8, 11, 51, 57, 176, 184.
Filieitas Buoklandi, 56.
Fittonia, 98, 100, 120, 128, 128, 129,
131-134.
insignig, 133, 172.
Rigauxi, 99.
Ruffordi, 152, 133, 234,
squamata, 99, 132, 233,
Florez, 108-112, 146-164.
Frenela, 180,
Frenelites Reichii, 202.
Frenelopsis, 180, 181, 209.
Hoheneggerd, 180, 182, 189, 200,
210.
ramogissima, 209.
Frieia, 110.

Ginkgo, 13, 103, 178, 186, 159,

Gleichenia Hantonensis, 176,

Glossozamites brevior, 230,
oblongitolius, 65.
parvifolius, 232,
Stoliczkanus, 62,

Glyptostrobus, 202.
heterophyllus, 185,

Gonioling, 151,

Gymnosperme, 2.

Haunsmannia Forchhammeri, 231.
Hisingera Mantelti, 47,
Hylwospurus, 259.

Ignanodon, 239.
Isoetes Choffati, 230,

Tuniperites Sternbergianus, 205.
Juniperns Bermudiana, 188.
Chinensia, 206.

Kaidocarpon minor, 190, 191,
Kaloxylon, 8.

Larix, 103, 186, 197.
Leckenhya, 225,
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Leckenbya valdensis, 225, 234, 236,
Lepidodendron, 215,
Lepidofloyos, 117,
laricimug, 117.
Leptostrobus longifolius, 197.
Lihocedrus decurrens, 187.
Liliacem, 121.
Lycopodites, 200, 207, 232,
curvitolins, 206, 213.
Lyginodendron, 8.

Macroteniopteris marginata, 232,

Maerozamin, 3, 78, 95, 101, 123,
Denigoni, 18.

Douglasii, 99, 105,
Dyen, 96.
heleromera, 5, 182,
Macleayi, 21, §2.
apiralis, 43.

Mantellia, 119, 120, 133.

Marattia minor, 230.

Marattiacee, 2, 7.

Matonidium Gapperti, 234-236.

Medulloga, 119.

Leuelkarti, 8.

Maegalozamia, 98,

Microeyens, 3.

Microdictyon Dunkeri, 234, 236.

Moreania, 211.
breviloliug, 211,

Museites faleifolius, 201,
dmbrieatus, 200, 201,
Sternbergianus, 205, 207.

Myselopteris, 7.

Myeloxylon, 7, 8.

Nageia, 210.
Nageiopsis, 210, 211, 232,
heterophylla, 190, 211, 235, 236.
Nathorstia, 225,
waldensia, 225,
Neuropteris, 6, 16.
levigata, 183, 184.
Nilssonin, 4, 16, 23, 25, 87, 48, 50-56,
g0, 183,
wqualis, 50.
Bergeri, 2.
brevis, 25, A0,
Brongriarti, 47.
elongata, 50.
Johnstrupi, 232,
pesten, 432,
pterophylloides, 232,
g}'g'm:{sn, 14.
schawmburgensis, 53-56, 252-234,
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Serotina, 14.
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Noeggerathia, 11-13, 16.
Noeggerathiaces, 13.

Oleandridium tenerum, 230.

«Onyehiopsis elongata, 228-282, 234,

Mantelli, 198, 202, 228, 929, 232
236, 238,
Oolithes, 107.
sphiericus, 107.
Ophioglossacem, 7.
Otopiteris, 56-68, 62.
lanceolata, 73,
Otozamites, 40, 56-75, 77, 94, 98, 150,
angustifolius, 72, 73.
Beanii, 68, 61, 62, 64-67, 6.
Bueklundi, 57, 58.
Banburyanus, 58,
decaorns, 63.
Gappertianus, 19, 21, 48, 70-75,
183, 234.
graminens, a7, H9.
Klipsteinii, 18, 60-70, 89, 230,
234, 236,
lagotis, 63.
latifoling, 64.
latior, 72, 73.
marginatus, G9.
Molminnus, 62.
obtuga, 57,
Reglei, 08,
Reibeiroamus, 70, 234, 236,

Pachyphyllum, 211, 212.
erassifolium, 213.
levigate, 184.
Pachypteris, 183, 184,
Pagiophyllum, 211-213, 216, 218.
crassifolinm, 190, 212, 213, 232,
933, 236,
rigidum, 232,
Pulwobromeli, 224,
Palwozamia pecten, 147.
recta, 88.
Palissya, 26.
Pandanus, 147, 171,
Peoopieris Browplana, 226, 232,
decipiens, 33.
Geyleriuna, 232,
linearis, 71,
virginiensis, 232.
Phylocladus, 176, 177.
Phutlaptoris acutifolia, 225.
Pinites, 193-199.
Andraes, 195, 196,
Carruthersi; 190, 193, 195, 1986,
233, 235,
Coemansi, 195,
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Pinifes eylindroides, 193, 194.
Duunkeri, 190, 104, 195, 233, 285.
macrocephala, 114,

Mantelli, 233.
Ppatens, 233.
LPottoniensis, 193, 194,
Ruffordi, 100, 199, 223, 294, 235.
Bolmsi, 180, 194-198, 235.
. valdensis, 193-195, 933, 235.

Pinug, 108, 186, 193, 196, 223.
Coulteri, 222,
longissima, 194,

Pinea, 188,

Sabiniana, 222.

sn¢einifera, 224,
lagiozamites, 12.
latylepis, 120.

Poucites, 240,

Podocarpus, 187, 210.
andina, 187.

. Uhpressing, 188,

Podocarya, 147, 150, 151, 152,

Podozamites, 76, 77, 187, 210, 282,
distans, 94.
lanceolatus, 94, 232,
pusillus, 2382,

Reinii, 64,

Poraxylon, 8.

Utopteris, 117,
Ppunetuta, 118.
: Wittenna, 234, 2386,

Protorrhipis Choffati, 231.

seudofrenclopsis, 181.

ltemduptha, 2.

:teris, 232,

Ptevophyllum, 10-12, 18, 19, 25, 31,

S;,'BT’ 43, 48-51, 71, 75, 80, 91,

alietivanm, 42, 43.
wquale, 48,
angustifolius, 48.
blechniforme, 63.
hlechnoides, 10.
Braunianum, 40,
Brauuii, 36, 38, 40,
Brongniarti, 89, 47.
Buchianum, 39, 75, 79.
Carnallianum, 81.
Combrayi, 13.
Cottiwanum, 10.
Dunferienum, 32, 37, 38, 42, 44,
Fayoli, 12.
fonoreachis, 10,
Gippertianum, 44, T0.
Grand* Buryanam, 11,
Humboldti, s0.
Inconstans, 36, 38.
inflexus, 10.

Jaegeri, 13, 35, 37, 38.
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FPteraphyttwn Lyellianum, 91,
majus, 50.
medinnum, 36.
Nilssoni, 92.
oblongifolium, 65, 68.
pecten, 40,
Richthofeni, 48.
Saxonicwm, 79, 80.
Schaumburgense, 53.
Plerosamiles, 76.
Ptilophyllum, 40, 41, 51, 56, 59.
acutifolium, 18.
Clutchense, 41, 232.
oligoneurum, 49.
Plilozamites, 52, 53, 64.
Heeri, 83.

Rachiopteris, 173.
aspera, 8.
Rhizanthew, 153,
Rhizoecaulon, 230,
vetus, 230,
Ruffordia Gopperti, 228, 230, 231, 234,
935, 288,

Sagenopteris, 226.

acntifoling, 225, 244.

Mantelli, 225, 254, 236.
Saportea, 174,

Saportaia, 174,
Sehizoncura, 153.
Seleropteris, 183.

Tevigain, 184.

Pomelii, 184.

Bequoia, 199, 200, 202.

ambigua, 206,

gracilis, 202.

Reichenbachii, 208.

sempervirens, 187.

subunlata, 208.

Tournalii, 189.

Sigillaria, 117,

Brardii, 133.
Spermaphyta, 2,
Sphenalepidinom, 199-208.

Kurrianum, 189, 190, 199-204,

206, 221, 233, 230, 236.

Sternbergianum, 190, 205-208,

9213, 235, 236.

subulatum, 190, 208, 234,

Virginicum, 201-203.
Sphenalopis, 199,

Hurriana, 200, 201,
Sphenopteris acutidens, 229,

Brongniarti, 63.

circalensis, 230.

enneifida, 230.
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Bphenopteris disseetifolia, 228,
Fittoni, 227, 220, 233, 234, 236,
238.
Fontainei, 101, 178, 229, 234.
Janeeolata, 183.
Iatiloba, 227.
Manitelli, 60, 229.
Mantelli neojurassicn, 229,
marginata, 228.
microclada, 229.
minima, 229.
pedicellata, 229,
sinuata, 229,
teniicaula, 232,
tenuifissa, 231.
trapezoidea, 229.
trifida, 229,
Sphenozamites, 57, 176.
latilolius, 176, 178.
Rochei, 11,
Spirangium Jugleri, 224,
Stangeria, 3, 4, 20, 97.
paradoza, 16,
Blanwerites, 16.
Stonzelin, 7.
Strabilites, 115, 189.

Tamiopteris, 4, 16, 55.

Beyrichii, 55, 56, 230, 233, 234,

236,

Dawsoni, 234,
Taxodium distichum, 186.
Taxus, 135,

baceata, 187,

Tempskya Schimperi, 233, 234, 236.
Thinnfeldia, 183, 226,

] variabilis, 225,

* Thuites, 190, 209, 210,

(hoflati, 201.

Garmare, 200.

Holieaieggeri, 180,

Kwerriamas, 200, 201.

valdensis, 209, 210, 235,
Thuja ovcidentalis, 187.
Thugopsis, 216.
Thyrsopteris, 232,
Titanophyllam, 13.

Torreyi, 189,

venusta, 232,
Trunei, 116, 169-172.
Tsuga Douglasii, 197.
Tylodendron, 130, 186,

TUlospermum, 102

Voltzia, 130, 186.
heterophylla, 189.

‘Walchia, 26.

Weichselin erratica, 225.

Mantelli, 67, 225, 233, 234, 236.

Weltrichia, 150, 151.

Widdringtonin Whytei, 188,

Widdringtonites ewrvifolivs, 205,
Heaidingeri, 200, 201, 204, 205.
Lurriarius, 200.

Willinmsonia 9, 96, 97, 120, 146-164.
wewntinata, 155, 156, 1066.
angustifolia, 150, 155.

Blanfordi, 154.

Bucklandi, 154.

¢retacea, 16a, 156,

elocata, 155.

Forehhammeri, 155.

Gagnierei, 154, 160,

gigas, 145, 147, 150,154, 158-160,
163.

Ttalica, 156, 160.
Leckenbyi, 147, 150, 154, 155.
microps, 158,
minima, 164, 155,
Moridrei, 137, 154,
]%icf;zviansia, 144,
ougneti, 164, 155,
recentior, 155, 156.
Riesii, 155, 156.
virginiensis, 97, 155,
Zeilleri, 154, 145,
Withamia, 173-179.
armata, 178.
Saporte, 174-179, 235.

Yatesia, 120, 165-169.
Joassiana, 165, 166.
Morrisii, 166-170, 233, 234,

Yueea, 170,

Yuecites, 150, 151.
tractifolius, 230.

Zamia, 3, 4, 20, 76, 78, §7, 112, 118,
171,

angustifolia, 20.
eyendifolin, 82.
turfuracea, 17.
gigas, 94, 146-148, 153.
slobuliferus, 81, :
Lindeni, 22.
Loddigesii, 118, 170, 171.
macrocephala, 118,
Mantelli, 146,
media, 81,
muricata, 5.
picta, 8, 64,
pumila, 170.
pygmiea, 64,
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Zamia Skinneri, 5, 64, 118, 170, 171.
Wallisii, 5.
Zamiem, 3, 6.
Zamiophyllum, 75, 77.
Buchianum, 40, 79, 232,
Naumanni, 79, 80, 86, 00, 232.
Zamiostrobus, 118, 114.
elegans, 115,
mirabilis, 118,
ovatus, 114,
Saportanus, 14,
Zamites, 12, 32, 36, 75-90.
acutipennis, 36.
wqualis, 92,
affinis, 88.
arcticus, 15.
Bechii, 76.
borealis, 36.
hrevifolius, 18, 56.
Brongniarti, 47.
Buchianus, 19, 21, 70-86, 88, 20,
939, 234, 236.
Buclklands, 56.
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Zamites earbonarius, 11, 12.
Carruthersi, B6-59, 234,

Drunkerianus, 42,
epibius, 14.
faleatus, 56.
familiaris, 110.
gigas, 149, 150.

Gopperti,

80.

Gappertianus, 70.
gramineus, 57, 72.
lineeolatus, 147.
Lyellianus, 91.
Mandelsiofii, 62.
Milleri, 79.
Montann, 94.
Montanensgis, 94.
Planchardi, 12.
proximus, 37.
regularis, 12.
SBehenkii, 81.
tenninervis, G8, 65, 68, 69, §8.
tertiarius, 14.
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Arn the figured specimens are preserved in the British Museum

(Natural History)

v A

their registered numbers being quoted in
Square brackets. The figures are drawn natural size, except in
a few cases where the enlargement is stated. With the excep-
tion of those represented on Plates XIIL and XIV., the figured

Specimens are from the Bufford Collection.



PLATE 1.

Fie. 1. Otozamates Gippertianus (Dunk.),  Portion of a frond. Page 70.
[V. 2123]

T1a. 2. Otozomites Gippertionus (Dunk.). The lower and middle
portion of a frond. P, 70. [V. 2360.]

Fia. 3. Otozamites Klipsteingd (Dunl.). Terminal portion of a frond.
P, 64, [V. 2336.]

Fid. 4. Otozamites Klipsteinii (Dunk.). P. 65, [V. 2745a.]
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PLATE IL

* Fra. 1. Withamin armata, gen. ob sp. nov. Single detached leaf,
showing well-marked flabellate venation. P. 177. [V. 2915.]

* Fra. 2. Withamia armate, gen. et sp. nov.  Axis bearing recurved
spines and imperfect leaves in their axils, P. 177. [V.2184.]

F1a. 3. Divonites Dunkerienua (Gopp.). Terminal portion of a frond.
P. 46. [V. 2823.]

Fic. 4. Otozamites, sp.  Cf. 0. Klipsteinii (Dunk.). Basal portion of
a young frond. P. 69. [V. 2734.]

* The name Suportaic was unfortunately printed on the plate hefore the
previons use of Sapoitea was discovered (p. 174).



BM WEALDEKN PLANTS Flate IT.

M Waodward del.sblith.

1.2 . Saportaia, 3. Dioonites. 4. Otozamites.









PLATE ITI.

Fre. 1. Zumites Buchionus (Btt). Page 85. [V. 2262.)
Fra. 2. Zamites Buehinaus (Ett.). Apex of a single: pinna. P. 83.

Fra.

Fia.

Fia.

P,

Fia.

[V. 2363.]

3. Zamites Buchianus (Ett.), Apex of a single pinna. P, 84,

[V. 2123¢.]

. Zomites Buchionus (Ett.). Portion of a large frond, showing

manner of attachment of & pinna. P. 83, [V. 2227.]

. Zomites Buchianus (Ett.).  Apical portions of two pinnz.

P. 82, [V. 2120.]

. Dioonites Dunkerianus ((opp.). Portion of a frond, showing

the form and manner of attachment of the pinnwm. P. 45.
[V. 3218.]

- Cyeadites Saporte, sp. nov. Portion of a frond, showing the

venation and arrangement of the pinnm, P, 34. [V, 2124a.]



B M WEALDEN PLANTS. FPlateTIl.

G MWood: card del et hith West Mewman fmp.

Figs.1-5 Zamites. F1g.6. Dioonites. 1'i§7.Cycadites
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PLATE 1V,
Fra. 1. Zamites Buchionus (Ett.). Young frond. Page 84 [V. 21255.]

Fie. 2. Portion of a large frond, showing the position of the pinn in
the rachis. P, 84, [V. 2126¢.]

Fra. 3. Terminal portion of a very small frond. P. 84, [V. R925.]

Figs. 4 and 5. Portions of a large frond, showing manner of attach-
ment of the pinne.  P. 84, [V. 2123a.]



B.M.WEATDHEN PLANTS, Flate V.
1 2

GM Weodward del.stlith. West, Mewmam 1xap.
Zamites.









PLATE V.

Fig. 1. Withamia armata, gen. ot sp. nov. Axis with strongly recurved
spines, with the basal portions of leaves in their axils. P. 178.
[V. 21344

Fie. 2. Cyeadolepis. Single scale, P. 99, [V. 2929.]



B M WEALDEN PLANTS. PlateV.

G M Woodward del et Lith West, Nevanaal imp
Saportaia. Cycadolepis.









PLATE VI.
Fra. 1. Zamites, sp.  P. 89, [V. 2743

Fias, 2 and 3. Zumites Cirruthersi; sp, nov. The apical and basal
portions of a pinna. P, 88, [V. 2128c.]

V16, 4. Zamites Corruthersi, sp. nov. Porbion of a frond showing the
manner of attachment and venation of the pinnm. P, 88,
[V. 2123d.]

Fias, 5 and ba. Cyeadites Saporte, sp. nov. Portion of a large frond.
In be part of a single pinna is slightly enlarged, showing
the apex and single vein. P. 34. [V. 2797.]

Fias. 6 and G, Cyeadolepis. A detached scale ; in 6« the incurved
distal margin is represented. P. 99. [V. 2699.]



B.M WRALDEN PLANTS. Plate VI.

G M Woodward del st lith West Rewsniaz .
Figs 14 Zamites. Figs b&ba Gye adites Tig6.Cycadolepis.
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PLATE VIL

Fr6. 1. Otozenpites Klipsteiniy (Dunk.), var. longifolius. Single pinmng
of the longer and narrower type. P. 68, (See also Fig. 6.)

[V. 2122]

Fie. 2, 0. Klipsteind? (Dunk.), var. superbus, Single pinna of the
shorter and broader type, with lobed margin, P. 66.

[V. 2122a.]

Fia. 3. Single broad and short pinna. P, 67. [2912¢.]
F16. 4. Part of a frond with smaller pinnz. Cf. PL L Fig. 4. P. 66,
[V. 2126a.]

Fig. 5. Part of a frond showing smaller pinnm. f PL L Fig. 4,
and PL 1L Fig. 3. P. 67. [V. 2745.]

Fie. 6. 0. Klipstetndi var. longifolivs. Single longer and narrower
pinna. (. Fig. 1. P. G8. [V. 2122.]

Fia. 7. 0. Klipsteinii var. superbus. Shorber pinna showing distinetly
auriculate base. I. 67. [V. 2740.]

Fre. 8. Two pinne from a large frond. P, 66, [21R61.]

Fic, 9. Large frond, probably not fully expanded; venation and
form of the pinna distinct. P. 85. [V. 2170.]



Plate VII
B WERALDEN PLANTS.

2 West, Newinan mnp.

G MWaodward del ot lith

Otozamites.









PLATE VIIL

Fic. 1. Zumites Buchionus (Ett.). Large frond, from a photograph
by Mr. Gepp. One-sixth nat. size. P. 82, [V. 2120.]

FrG, 2, Clycadites Saporim, sp. nov. From a photograph by Mr. Gepp.
One-fourth nat. size. P. 33. [V. 27177.]



B. M. WiaLDEN PraNis. Plate VILL

A, Gepp, phot. ad naf.

Fic. 1. ZAMITES. Fic. 2. CyYCADITES.










PLATE IX.

Fie. 1. Androstrobus Nathorsti, sp. nov. Showing central axis and
flattened sporophylls. P, 111. [V. 2810.]

Fio. 2. dndrostrobus Nathorsti, sp. nov. End view of sporophylls.
B a7, [V. 2811.]

Fias. 3 and 4. Two sporophylls, slightly enlarged, showing pollen-sac
impressions, P. 110. [V. 2701]

Freg. 5. Seed-like hody. CL Oolithes, Carruthers, P, 107. [V. 2796a.]

Fra. 6. Fittonda Ruffordi, sp. nov. Portion of a stem with well-
preserved petiole bases, P. 133, [V. 2238.]

16, 7. Conites armaius, sp. nov, Badly preserved cone, showing
the recurved spinous terminations of the scales, P. 222
[V. 2338.]



BMWEALDEN PLANTS. Plate IX,

S Wagdward deletlith,

Figs.1- 41 Androstrobus. Fif.6 Fittonia. Fig 7 Conites
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PLATE X.

Bennettites ( Williuwmsonie) Carruthersi, sp. noy.

. 1. Unexpanded fructification showing external bracts, and in
Fig. 1a the reticulate lamellar projections from the inner
face of a bract. Fig. 16 represents the conical basal cavity
of the fructification. P. 157. [V. 317%.]

. 2. Basal view of a glightly larger fructification. P. 159, [V. 3202.]

3. A gmall fructification in longitudinal section, showing a
spherical boss at the base, and a few involueral bracts with
the thread-like interstitial organs internal to the bracts.
L. 160. [V. 21294.]

. 4. The basal portion of 4 longer and expanded fructification, in
the centre the base of the central boss, surrounded by the
reticulately marked peripheral tissue. P.159.  [V.320L1]

. 5. Expanded bracts near the base of a fructification. P.160.
[V. 2129c.]
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PLATE XI.

Bennettites ( Williamsonia) Corruthersi, sp. nov.

F16. 1. Large expanded bracts below the base of a fructification, the
base of the central boss, fraces of interstitial organs, and
the reticulate peripheral tissue. P. 161. [V. 2793.]

Fia, 2. Bracts surrounding the conical cavity originally occupied by
the central boss of a fructification. P. 161. [V. 21294.]

Fr16. 3. Bennsttites (Williamsonia) Carrutherst var. lotifolius, Short
and broad bracts seen from the under-side; at a lower level
portions of the reticulations are shown. P.163. [V.2129(]

Fra. 4, The base of the central bess, surrounded by expanded
interstitial organs, and below these, in one place, some
of the reticulations are vigible; and at a still lower level
portions of short and broad bracts, P.163.  [V.2129.]
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PLATE X1I.

Fre. 1. drawcarites (Condtes), sp.  Central axis of cone and imperfecs

scales, P. 191. [V. 2180a.]
Fra. 2. drawcarites (Condfes), sp. nov. Proximal ends of hracts.
P 191, [V. 2180.]
Fia, 8. Nageiopsis, sp. A branched specimen with well-preserved
leaves, P. 211 [V. 3190.]
Tia. 4. Cycadesn trunk., P. 171 [V. 2350.]
F1a. 5, Cycadean trunk showing branching, P. 171, [V. 3162.]

Fia. 6. Dichopteris, sp. P. 184, [V. 3145. |



BM WERALDEN PLANTS Plate Xl

West, Newmuan, 121F
Fig. 38, Nageiopsis.
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Fic.

Fra.

Fie.

Fia.

Fia.
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PLATE XIII.

Macrozania heteromera, Moore. Single branched pinna.  P. 5.
. £ 1

(Royal Gardens, Kew.)

Macrozamia heteromera. Single pinna. P. 5. (Royal Gardens,

Kew.)

Encephalartos Ghellinekii, Lem. Pp. 20, 22, 29, ete.

Mugenm Herbarium.)

(DBritish

4. Enceplialartos Ghellinekdd, Lem. Single pinna from the under-

o

o

gide. P. 29,

Fneepholartos Ghellineld, Lem, Cross section of a pinna,
showing the revolute edges. P. 20.

. Encephalartos eycadifolius, Lehm.

(Eew.)

Portion of frond.

P. 22,



BUMWEBALDEN PLANTS. Plate XL

C.MWaoudiva rd del ot hith. West, Nowrnan 1oy,

Figs.3-8, Encephalartos. [igs.l 2 Macrozamia









PLATE XTV.

Fre. 1. CL. Becllesio anomala, gen. et sp. nov. P. 182, [V. 2608.]
{Beckles Coll.)

Fra. 2. Becklesin anomala, gen. ot sp. nov. P. 179. [V. 2361a.]

Fia. 8. Beellesia anomala, gen. eb sp. nov. P, 179, [V. 23614.]
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PLATE XYV.
Bennettites, sp.
P. 144, [V. 8177.)
F16. 1. Surface view of stem, showing position of the inflorescences.
Fra. 2. Bracts of a single inflorescence.

Fig, 8. Involucral bracts, and the central cavity with reticulate
markings.

Fic. 4. Wax cast of ¥ig, 3.

Figs. 5-7. Enlarged portious of the surface shown in Fig. 3. P. 145.



BMWIALDEN PLANTS

Plate XN,

Wa st Wewinan ir0g









Fra.

Fia.

Fra.

Fig.

Fia.

Frc.

PLATE XVI.

1. Pagiophyllum crassifolivm (Schenk). Branch with leaves well

preserved. P. 213. [V. 2803.]

2. Pagiophyllum crassifolivm (Schenk). Preservation less perfect,
and leaves more indistinet than in Fig. 1. P. 213.

[V. 2142a.]

3. Cf. Sphenolepidivm subulotum (Heer). P. 208, [V. 2140.]

4. Sphenolepidivm Sternbergianwm (Dunk.). Tmperfect female

cones, with expanded scales. P. 206. [V. 2311.]

5. Sphenolepidivm Sternbergianwm (Dunk.). Branches showing

spreading leaves. P. 207. [V. 2159a.]

6. Sphenolepidium Sternbergionum (Dunk.). Leaves and leaf

bases ¢learly shown. P. 206. [V. 2144.]
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Figs 12, FPagiophyllum. Wigs 3-8, Sphenoclepidium.
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PLATE XVIIL

Fic. 1. Brachyplyllon spinosun, sp. nov, Large branched specimen
with leaves, leaf-scars, and thorn-like branches. P. 216
[V. 2746.]

Fia. 2. Brachyploltum spinoswm. Leaves slightly enlarged, showing
the form and striate strocture. P. 218. [V. 2296.]

Fie. 3. Brachyphyllun spinosum. Portion of a thick branch with
leaf bases. P. 218, [V. 3180.]

Fre. 4. Brachyphyllwmn spinosum. Portion of a decorticated axis with
three branches.  P. 217, [V. 2240.]

Fias, 5 and 5z Brachyplyllum spinosum. Braneh showing decorti-
cated axis. DP. 218. [V. 2750.]

Fra. 6. Brachyphyllwm spinosuin.  One-third nat. size. Decorticated
sperimen showing the spinous branches. P, 217. [V. 2135.]

Fid. 7. Sphenolepidivm Kurricawm (Schenk), Cluster of female cones.
P. 203, [V. 2316.]

Tras. 8 and 8. Sphenolgpidiuwm Kurrionum (Schenk). Single cone
more perfectly preserved, P. 203 [V. 2213.]

Fia. 9. Brachyphyllum obeswm, Heer. Small twig. P, 221 [V.3348.]



BMWEALDHN RLANTS Plate XVIL
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Figs.l- 6 % 9. Brachyphyllum. Figs.7&8. Sphenclepidium.









PLATE XVIIL

Fic. 1. Sphenclepidiwm Kurricnwm (Schenk). Large specimen with
well-preserved leaves. P. 208. [V. 23164.]

Fig. 2. Pinites Solmsi, sp. nov. DBranches with leaf bases and long
needles. P, 197, [V. 2169.]

Fia, 8. Pinites Solmsi, sp. nov. Female cone with short hranch and
narrower needles. . 197. [V.2255.]



Plate XVIII
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PLATE XX

Brachyphylhwm  obesuin, Heer. Twig showing manner of
branching. P. 220. [V. 2137.]

Brachyplyllum obeswm.  Stouter branch with well-preserved
leaves, P. 221. [V. 2187a.]

Pogiophyllwn, sp, Twig with broad leaves. P. 213. [V. 2288.]
Braclyphyllum obesum. Comparatively thick branch., P. 221.
[V. 2337.]

Pinites Carruthersi, Gard, Detached female cone. P, 195.

[V. 2611.]

Thaeites valdensis, sp. nov. Twig with distinctly preserved
branches and leaves. P. 209, [V. 2138.]
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PLATE XIX.

Pinites Solmsi, sp. nov.

1. Branch with well-preserved leaf bases, and cones with un-

expanded scales.  P. 196.

(V. 2146.]

2, Branch and cone with partially expanded scales. . 198

[V. 2141,

3. Branch bearing two female cones, and in the upper portion

small indistinet structures. P. 197.

4. Cone with partially expanded scales.

P17,

[V. 2146a.]
[V. 21472
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