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PREFACE.

— e

TrEre is probably no part of England which possesses a
greater interest for geologists than that of the Weald.
The area in which the Wealden beds aro developed
extends over a considerable part of Burrey, Sussex and
Kent, between Haslemere, Hythe and Pevensey; thoy
are also found in Dorsetshire and the Isle of Wight.
But it i more particularly in the neighbourhood of
Hastings that the more important fossil remains have
been obtained. The beds exhibit evidence of having
been accumulated in an estuary or lake, where fresh-
water conditions prevailed. The Flora includes Coniferz,
Cycads, Ferns, ote., the Fauna Ostracoda (Cypridea) ;
Insect remains; Mollusca (Cyrena, Unio, Melanopsis, Pualu-
dina, ete.); TFishes (Lepidotus, Hybodus, etc.); Reptiles
(Crocodilia and Dinosauria) ; Mammals (Plagiawlaz).

Our earliest information respecting the strata is mainly
due to the labours of Mantell and Fitton.

Btokes and Webb, Robert Brown, Fitton, Brongniart,
Dunker, Schimper, Carruthers, Count Solms-Laubach and
others have noticed and described its fossil plants, but
Mantell's name will always be more particularly asso-

ciated with the discoveries of organic remains, and with
the history of the Wealden area.



viil AUTHOR'S PREFACE,

In certain parts of the work I have received valuable
assistance from Mr. C. Davies Sherborn. Mr., Rufford,
whose labours have been the primary cause of this
Catalogue, has aided me from time to time by helpful
suggestions, and by his accurate local knowledge of the
Wealden flora in the neighbourhood of Hastings.

In conclusion I wish to express my thanks for com-
munications. received from the Marquis of Saporta, Prof.
Stenzel of Breslau, Prof Zeiller of Paris, and Dr. Bommer

of Brussels.

A. C. SEWARD.

CAMBRIDGE,
Mereh 13¢h, 1894,
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INTRODUCTION.,

Berong proceeding to deal in detail with the fossil plants from
the Wealdon rocks of England, it may be useful to summarize
the results of previous workers in the field of Wealden
Vegetation, Affer a sketch of the work already published by
English geologists and palaobotanists, we will briefly notice those
records of fogssi] plants from other countries which may serve as
data, from which to draw conclusions as to the distribution of
such florug a5 agree more or less closely with that of the English
Wealden,

The present volume is only concerned with the Thallophyta,
Charophyta, Bryophyta and Pteridaphyta, but in the lists quoted
in the following pages the higher plants are included. In
each case the specific names are reproduced unaltered from the
writings of the several aunthors, with the addition of the newer

titles in those cases where a change has been propoged in the
Present Volume,

ENGLAND.

The term Wealden » appears to have been first proposed by
P. J. Martin® 1 1828, and is a modification of Weald Measures,
instituted ip 1822 by J. Middleton.? Martin, in his Geological

I R

! Greol. Mem, Sussex, p, 9,
AR Woodward, Geol. England and Wales, 1857, p. 356.

b
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Memoir,® refers to the Wealden as including the Weald clay,
Hastings sands, and Tilgate beds. In Topley's exhaustive
Memoir on the “Geology of the Weald” the area oeccupied by
the rocks in question is spoken of as “ one of the best defined
geographical tracts in England. Its boundary is the chalk
escarpment, which, commencing at Folkestone 1:ll, near the
Straits of Dover, passes through the counties of Kent, Surrey,
Hants and Sussex, to the sea at Beachy Head. The oval-shaped
area thus enclosed is what geologists have termed the Weald.”?

The fossils which form the subject of the present Monograph
have heen collected from rocks included in the Wealden Series,
as defined by H. B. Woodward in his * Geology of England and
‘Wales,” that is, in the strata which are “developed over a
considerable part of Surrey, Sussex and Kent, between Hasle-
mere, Hythe and Pevensey; they are also found in Dorsetshire
and the Isle of Wight.”

In looking over the literature of Continental or, rather, extra-
British Lower Cretaceous stratigraphy, we are met with a difficulty
in the use of the terms Wealden and Neocomian.

In a recent Monograph on the plants of the Potomae Flora
of North America, Fontaine has thus referred to the want of
a definite understanding as to the significance of these two
names:® ‘“The two formations which are capable of miscon-
ception are the Wealden and Neocomian. By some, the Wealden
formation is regarded as an independent group, forming the upper-
most member of the Jurassic. Others regard it as a scries of
beds contemporaneous with a portion of the Lower Neocomian,
formed in estuaries and marshes at the time when a portion of
the typieal Lower Neocomian, which is marine, was being de-
posited in the sea. The latter view is the one assumed in this
[Fontaine's] Memoir.” The term Neocomian is used by Fontaine
as ineluding the Urgonian and Aptian of D’Orbigny. IHe goes
on to say : * When, then, reference is made to Neocomian plants,

1 TI, B. Woodward, Geol. England and Wales, 1887, p. 0.
2 Topley, Weald, p. 1.
3 Potomac Flora, p. 331.
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fossils of the Wealden, Urgonian, and Aptian groups are ineluded
and not distingnighed,’ 1

It will be well, therefore, at the outset to state definitely in
What sense the term Wealden is used in the present Catalogue. In
his Memoir on the Weald, Topley expresses the opinion that the
Wealden ang Purbeck strata should be elassed together as one
unbroken seres.2 This and similar statements by wvarious geoclo-
oisty might he quoted in support of a Purbeck-Wealden series,
and, Possibly, such would best represent the true stratigraphical
relations of the two sefs of beds. On the other hand we are not
toncerned here with any critical examination of the geologieal
evidence, whether stratigraphical or palmontological ; and for the
Present, at least, it will be more convenient to conform to the
general usage of the term by English geologists, and include
the Wealden beds in the Cretaceous system fo the exclusion of
the Purbeck.

In the Report of the British Committeo to the International
Geological Congress of 1888, the Reporters, Messrs, A. J. Jukes-
Browne ang W. Topley,* recommended a general classification of
the Cretaceous system, in which the “Lower series” of the
System is defined gg comprising the Lower Greensand (Veetian),
Weald Clay and Hastings Sands; the two latter being bracketed
together as Neocomiap,

In the correlation table of the Cretaceous system, given by the
Same authors, the Purbeck beds are placed at the base in the
South-Bastern area.

In Geikie's Text-book ¢ the usual classification is adopted, the
Purbeck beds being regarded as the uppermost members of the
Jurassic system.

In this tonnection it may be of interest to quote the views
recently put forward by Messrs. Pavlow and Lamplugh in their

588y on the Specton Clay. Their correlation of four Zones

e

! Potomae Flora, p. 332,

® Weald, p- 821,

# Cong. Géol, Int, App. B. Cretaceons, p. 77.
* Text Book of Geology, 1893, p, 938.
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of this Hast Yorkshive formation with Wealden rocks of North-
West Germany, England, and North France is expressed in
tabular form as follows!:—

FOUR ZONES OF SPEETON CLAY.

5. ENGLAND AND
N.W. GErMANY. Bovnoawe.

Hils beds with Criseeras Emerici, ete., ete. Weald clay.

Hils clay with Hoplites vegalis, ete., éte. Hastings eds.

Tpper Portlandian, brackish | Hils grit and con- | Upper Portlandian,
or Purbeckian type| glomerate with| brackish or Pur-

(Wealden of German geo- | Belemnites lateralis, beckian type.
logists). atc.

Rerpulite

Miinder Mergel

Tn another recent work, ¢ Text Book of Comparative Geology,”
by Kayser (translated and edited by Lake), we find this extremely

WEALDEN.

" GERMANY. | Excranm,
UPHer <oeees Wilderthon ....ccccurvrees Weald elay i
)L!idc;lc ...... Deister sandsbone .,.,..... THastings sands .........
_LUWG.: b ;erpnlitu .................. Turbeck

I ‘ Miinder Mergel .........

simple table in which the term Wealden is used in the wider sense.?
Having thus defined the term Wealden as employed by some of
the most recent writers, and stated the sense in which it is used

1 Arg, Speeton, pp. 200-201,
* p. 288.
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in the prezent work, we will proceed to a general sketch of
Wealden palzobotany,

In the early part of the present century the Wealden series of
Southern England was examined by Mantell and Fitton, and it
is mainly to their labours that we owe our earliest knowledge of
the life of that period.  Gideon Mantell in 1822 published a
work on “The fossils of the South Downg, or Illustrations of
the Geology of Sussex,” and included those rocks to which the
term Wealden is now applied under the so-called Greensand
formutious, which he subdivided thus?:—

Iran Sand.

Tilgate beds,

Weald or Oak Tree clay.
Greensund.

Greensand formation

In the first of these subdivisions plant remains are recorded,
but without any definite names, descriptions, or plates. The first
figures and scientific names of Wealden plants are those contained
in & paper contributed to the Transactions of the Geological Society
in 1824, Two members of the Council, Messrs. Stokes and Webh,
Were appointed to describe certain fossils which had been forwarded
to the Society by Mantell from Tilgate Forest; in the deseription

of the plants “invaluable assistance” was received from Mr,
Robert Brown,

The following species are mentioned, with
figures? ;—

Clathrarig anomaly, 8. and W. Fecopteris vetionlata, 8. and W. =
Carpalithus Mantelli, 8. and W. = IWeichselin Mantelli (Brong.),

? Bguisetites Burchardt, Dunk. Lndogenites erosw, 8. and W. =
Hymenapteris psilotoides, 8, and W, = Tempshya Sehimperi, Corda.

Onyehiopsis Mantelli (Brong.).

In 1833 Mantell's work appeared on “The Geology of the
South-Tast of England,” und in chapter xi. there is a ** deseription
of the organic remains of the Wealden, and particularly of those
of the strapy of Tilgate Torest. s The specific name of the
ge.nus Clathraria is changed from anomala to Lyelli, Hymenopteris
psilotoides iy spoken of as Sphenopteris Mantelli, Brong., Pecopteris

—_—

1 p. 29,

* Trang, Giool, Soe., ser. i, vol, i, 1824, p, 421,
S p. 282,
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reticulata as Lonchopteris Mantelli, Brong. In addition to these
changes in nomenclature some additional species are recorded:
Cyeadites Brongniarti, Mant., Sphenopteris Sillimani, Mant.=? Ony-
chispsis Mantelli (Brong.), and 8. Phillipsii=Ruffordia Gopperti
(Dunk.), also Zycopodites ?, Calamites, and Equisetum Lyell, Mant,
The swme author furnishes a list of Wealden plants in a
communication to the Geological Society entitled ‘A tabular
arrangement of the organic remains of the County of Sussex” ;!
but in this list there are no species added to those already men-
tioned. Three years later Fitton's important paper was published :
¢ Observations on some of the Strata between the Chall and the
Oxford Oolite in the South-Kast of England.”* Under the heading
‘Wealden, he includes Weald Clay, Hastings Sands, and Purbeek.
New facts are brought forward with regard to the characteristic
and problematical fossil Endogenites erosa, S. and W.=Tempskya
Schimperi, Corda, and a new species of Sphenopteris, S. gracilis,
Fitton *= Sphenopteris Fittoni, sp. nov., is figured and briefly
deseribed ; the oceurrence of a Coniferous cone is also noted.
Without attempting to follow each step in the progress of our
Lkaowledge of Wealden floras, we may pass at once fo a more
recent publication and notice what species are recorded. In
Topley's Memoir, previously referred to, the following list of
plants oceurst:—

Araucarites (Zamiostrobus) Pipping-
Jordinsis, Ung.

Curpolithes Mantelli, Brong. =P Lgui-
setites Burchavdti, Dhml.

Clisthrarie Lyelli, 8. and W.5

Fndagenites evose, S. and W.2= Temp-
shya Sekimperd, Corda,

Eqguisetites (Lguisstum) Lyetiii, Mant.
Lonchopteris  Mantelli, Brong. =
Weivhselio Mantelli (Brong.).
DPlevoplyllum (Cyeadites) Brongniarti,

Mant.

Sphenapteris gracilis, Fitton =Splhieno-
plevie Ilittont, sp. NOV.

8. Muntelli, Brong. = Onyehiopsis
Mantelly (Brong.).

8. Phitlipsiv, Mant. = Kuffordia Gop-
pertt (Dunk.}.

8. Siftimani, Mant. = ? Onyeliopsis
Mantelli (Brong.).

Thuytes  ( Cupressites)
Dunk.

Zamiostrobus (Zomia) erassus, Tind.

Toerrianus,

L Tyans. Geol. Soe. ser. ii. vol. iii. 1835, p, 201.

2 IThid. vol, iv. 1836, p. 103.

8 p. 181, figs. 1 and 2, and Appendix A, p. 349,

4 Weald, p, 409,

5 T have substituted Stokes and Webb for Mantell as given by Topley as the

authors of the species,
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In the later edition of Dixon’s  Geology of Sussex,” Carruthers
has furnished a list of plants of Wealden age ; the following
species being mentioned in addition to many of those included in
Topley’s list ! :—

Laceopteris Gipperti, Schimp.=Mat- | Byuisetum Burchavdti, Dk, = Fqui-
onidiwin Gapperti (Ltt.). setites Burchavdiy, Dunk.
Pecopteris Geiniteii, Dunk, Pinites Dunkeri, Carr.
| Cycadeostrobus, sp.

A brief sketch of the Wealden flora is given by Bogle? in a
Paper on the * Wealden Strata of East Sussex,” but no new species
are added to the lists of plants recorded by previous writers.

The next communication on this subject, to which reference
need be made, is a note by E. H. Peyton in 1883,° in which the
following additional species are recorded from British Wealden
strata :— Oleandridium (Leniopteris) Beyrichii, Schenk, Pecopteris
Murchisoni, Dunk., and Plerophyllum Schawmburgense (Dunk.);
there is also a specimen mentioned which is considered to he
probably  Sphenopteris Gopperti, Dunk. = Ruffordia Gopperti
(Dunk.).

In the later edition of Bristow’s “Geology of the Isle of
Wight,” the following plants are mentioned as occurring in
Wealden stratat: —

DLiniteg Capruthersi, Gardn. Cyeadeostrobus turnidus, Carr.
£, Diwifeeri, Mant, O Wulkeri, Carr.
L. vatdensis, Gardn, Zndogenites erosa, 8. and W, = Thup-
Bennettitpy Saxiyans, Carr. skya Nelibmpert, Corda.
Carpolithes dertim = impressions of | Fquisetites Burehardsi, Dunk.

? Byuisetites Yokoyame, sp, nov. Fittonie squamata, Carr.
Chare ¥ =¢. Lnowltoni, sp. nov. Lonchepteris Manteili, Brong. = Weich-
Olthraria Lyelli, 8, and W, seliw Mantelli (Brong.).
Cyeadeostrobys crassus, Carr. | Seeds.
C. elogans, Cavr, Thuyites.
U. ovatus, Carr, Humia erassa? L. and H. (See Cyendeo-
O. truncatus, Carr, strobus erassus, Carr.)

1 Geol. Sussex, 1878, p. 279.
- o 5

T Trans. Nat. Hist. Soc. Easthourne, May 20, 1881, (T am indebted to the
ev. H. G, J. ameson, of Basthourne, for a short abstract of {lis paper,)

: Quart. Journ, Geol, Sop, vol. xxxix, 1883, Proc. p. 8.
Geol. T. Wight, 1889, p. 258.
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In addition to the plants already enumerated, the following
Gymnosperms must be noted from the papers of Carruthers,
Starkie Gtardner, and others:—

Pinites Mantelli, Carr! heck, hut the species is quoted on
P. patens, Curr. another page of the same paper as
¢ P. Fittoni, Carr.  (This is deseribed a Wealden Conifer.)

by Carruthers as labelled from Tor- |

In the Report on Mesozoic and Tertiary Gymmnosperms presented
to the British Association in 1886,% there is the following state-
ment, which has not been disproved by subsequent discoveries.
After speaking of some fossil plants previously mentioned by
Mantell and compared to Dracana, the writer of the Report
continues—* No other trace has been found of any more highly
organized plants than Ferns or Gymmnosperms, and this, when weo
remember that Monocotyledons were undoubtedly in existence,
is a fact that should be of great significance to speculative
geologists. The sediments must represent the deposits of a
drainage system of a large area, for they are of vast extent
and thickness, varied in character, and abounding in remains of
trunks and stems, fruits and foliage of plants. In fhem, there-
fore, if anywhere, we might reasonably expect to find, at least,
the trace of reed and rush, but the swamps seem to have been
tenanted only by Equisetums and Ferns, and the forests mainly
by Cycads and Conifers,”

This is especially noteworthy, as Angiosperms have been re-
corded in floras, agreeing in their general facies with the English
Wealden, from North America and Portugal.

The great majority of the specimens described in the present
volume have been obtained by Mr. Rufford from the
Wealden rocks in the neighbourhood of Hastings. I am
indebted to him for the following diagrammatic section and
brief deseription of the strata from which the materinl was
obtained.

1 Geol. Mag, vol. iii. 1886, p. 543.
2 p. 243,
% This statement has reference to British fossils only.
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“c. Wadhurst Clay.! Consisting of
dark-blue shales and elays, inter-
calated with thin slabs of sand-

stone, also sand-rock, with ¢blue

00 feet.

o

stone’ at hase.

“b. Ashdown Sands. Thick beds of

i

o

sandstone, divided by thin layers E
of shales and clays. g .
S B
“a. Fuirlight Clays, Clays and shales ;E&E
Predominating, but with some beds ”? ¢ E
of sandstone and ironstone; these ,"fv :‘3 E
latter yielding, very locally, Ferns, i—_u: :‘; <
Cyeads and Conifers. f:j[ g
2 3
“Norn,—The general course of the g E
ancient Wealden River, a8 evidenced by :.gl: 30
the ripple-marks (which would naturally E 3 Z
be foung purallel to the stream), and 2 E 5
also by the trend of seattered remains, g El’al’ é
such as the bones of individual animals, E; E :fn
trunks of trees, and other débris, appears i g
to have tgken a direction in the neigh- :

bourhood of Hastings from N.E. to 8. W.
C‘msmlueﬂtly the coast section would

be Ub]_i(luely

TIVeT, and this

across the bed of the

fact may account for

e o uzn
el very limjteq extent of outeropping "“-’“"‘]9;1"

fossiliferoyg beds

Horizontal seale (approximate), 1

—— 3]

— e, ——

3 a0 )
See alsp Topley, Weald, p. 46.
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TFTRANCE.

Three species of Wealden plants are mentioned by Brongniart
from Beauvais!:—

Tonchopteris Mantelli, Brong.= Weichselia Mantelli {Brong.).
Pachypteris gracilis, Brong. = Sphenopteris Fitlons, sp. nov.
Brachyphylhum Gravesii, Brong.

De Lapparent, in his * Traité de Geologie,”* refers to the
development of fresh - water intra- Cretaceous rocks south of
Beauvais in the Pays de Bray, and notes the occurrence of the
common English fossil Weichselia Mantelli (Brong.).?

GERMANY.

Dunker's well-known Monograph,® which appeared in 1846,
deals exhaustively with the fresh-water formation of Northern
(termany, previously correlated by Hoffman with the English
Wealden, These rocks are comprised in a stretch of country
hetween Helmstidt and Bentheim, and are usually subdivided
into two members, the lower consisting of sandstones, ete., and
the upper of clay beds; to the former the term Wealden or
Deister Sandstone (= Hastings Sands of English geologiats) is
applied, and to the latter Weald Clay. The flora of these North
German beds is obviously of the same facies as the Wealden
of England, and no doubt of the same geological age. It should
be noticed, however, that in Pavlow and Lamplugh’s Monograph,®
to which reference has already been made, it is stated that the
beds in Germany spoken of as Wealden have little in common with
the typical Wealden of Fngland.

The next contribution to which attention needs to be called is
one from Ettingshausen in 1852 on the doubtful fossil Paleoxyris,
Brong., which is described at some length from the Deister beds
under the name of Paleobromelia Juglert, Ett.® The mention of
Palwozyris in this introductory sketch is not intended to imply

1 Tableau, p. 107.

2 18875, p. 1042 ; see also Passy, Deseript, Géol. Seine-inf. p, 194.

3 Saporta has recently recorded another species from the Lower Wealden of
Boulogne, Sphenopteris Delgades, ¥ Sap.= 8. Fittond, sp. nov. Rev. gen. bint.
vol. v. p. 365, 18983, pl. iv. fig. 5. + Wealdenhildung. 3 p. 189.

6 Abh. k.-k. geol. Reichs, vol. i. 1852, Abth. iii. p. 1.
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that it should necessarily be included in the list of Wealden plants;
very possibly, as Zeiller and Renault have shown, this puzzle to
palmobotanists may find its proper place among fossil animals.!
Schenk’s important contributions,® while correcting the earlier
work of Dunker and others, supply much additional information
a3 to the flora of the German Wealden. Several of Dunker’s
species are found by Schenk to have no claim to stand as such,
but are shown by the more perfect material eollected since 1846
to be fragments of different portions of one and the same specics.
Following the two papers by Schenk we have a useful Monograph
by Btruckmann,® in which the following list of Wealden plants is
given; and this may be taken to represent the species recorded from

German Wealden roeks up to 1880,

Fugsiditee ?

Eguisctum Burehardii, Dunk, = Egui-
setites Burchardti, Dunk.

Sphenapteris Mantelli, Brong. = Ony-
chiopsis Mantelli (Brong.).

8. Gopperti, Dunk. = Ruffordia Gip-
perti (Dunk.).

8. delicatissima, Schenk.

Lomatopteris Sehimperi, Sehonk.

Baiera pluyipartita, Sehimp.

Lecapteris Dunkeri, Schimp., = Clado-
Phichis Dunkeri (Schimp.).

I Murchisoni, Dunk.

£. Geinitzii, Dunk.* Schenk's figure =
Sphenopteris Fittoni, 8] NOv.

Alethopteris  Browmiana (Bunk.) =
Cladophlstis Browniana (Dunk. ).

<. Huttoni (Dunk.).

. CYeading, Schonk.

Matonidivm
(Schinyp,),

(Lavcapteris)  Gopperti

Laceapteris Dunkeri, Schenk = Micro-
digtyon Dunkeri (Schenk),
Sagenopteris Mantells (Dunk.),
Hausmannia dichotomae, Dunk.
Marsilidiun speeiosun, Sehenlk.
Jeanpaulia Brawniona, Dunk.
Tempshkya Sehimperi, Corda.
Protopteris Witteana, Schenk,
Clathiraria Lyelli, 8. and W.2
Cyeadites Roemeri, Sthenk.
<Anomazamites Sehaunbiurgense{Dunk.).
Pterophyllum Lyellianum, Dunk.
Dioonites Dunkerianus (Gopp.).
D. Gippertianus (Dunk.),
Pachyphylhom eurvifoliom (Dunk.).
P. crassifolium, Schenlk.
Abietites Linkii (A. Rmr.).
Sphenolepis Sternbergiane (Dunk.,),
8. Kurriana (Dunk.).
Spirangivm Jugleri (Btt.).

1 v
Compt, Rend, vol, evii. 1888, p. 1022.

# Palaonta

§ Weald. Hamnoyer, p. 44.

graphica, vol. xix. 1871, and vol. xxiii. 1875.

4 < i 5 > - ) .. ..
- IThfll exstence of Dunker's Wealden specics, P. Geiniteii, scems to have been
tlooked by Gutbier ang others, who make use of the same name for a Permian

fern of g different, churacter,

e.g. See Sterzel, Flor. Roth. Plauenschen Grunde,

Abathk' 330]-.15- Ges. Wiss. math. phys. C1. vol, xix. p. 120, 1893,
antell iy given by Struckmann as the author of this species.
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In a paper by Hosius and Von der Marek, published in the
Palwontographica for 1879-1880, a number of plants are figured
and described from the Westphalian Chalk formation; the
following species are mentioned from the Lower Gault and

Neocomian®:—

Tonchopterisyecentior, Schenk = Weich-
selia Mantalli (Brong.).

Cluthravie galtiona, Mos, and V.d. M.

Megalozamia feleiformis, Hos. and V.
d. M.

Protopteris punciata (Sternb,).

Weichselia Ludoviee, Stiehler = .
Mantelty (Brong.).

Laccopteris Dunkert, Schenk= Miero-
divtyon Dunkert (Schenk).

Sagenopteriy Neocomiensis, Hos. and
V.d M.

Pterophyllun Germario, E. v. Otto,
P. bleokniforme, Hos. and V. d. M.
P. Sawonieum, Reich.

Dioonides abietinus, Mignel.
Podosumates equolis, Miguel.

Zamites iburgensis, Hos, and V. d. ML
Z. nervosus, Schenk,

Abietites Linkit, Roem.

Sphenolepis Slernbergiana, Schenk.

8. Kurriena? Schenk,

Diteairnia primeava, Hos. and V.d. M.

In a later communication from the same authors Pinus Quenstedti,
Teer, is added to the list of Neocomian plants from Westphalia.®

A number of distinotly Wealden plants has been recorded
from strata in the neighbourhood of Quedlinburg, on the northern
side of the Hartz Mountains; these beds are spoken of as Lower

Quadersandstone and * Hilssandstein.”

given by Schulze®:—

Alethopteris cycading, Schenk.

A. revoluta.

Matonidium Gopperti, Schenk.

Gleicheni, of, rotula, Ix.

G ef, gicsekiana, 1.

Of. Lonchopteris Mantelli, Brong, =
Weishselin Mantelli (Brong.).

The following species are

| Peeridophyllan fastigictum; Schulze,
Zwmates, Sp.
CL. Seguoie foleifoliz, Roemer, sp.=
Sphenolepis Sternbergiania, Sehenk.
Sphenolepis dmbricatn, Roemer, sp,=
8. Kurriena, Schenk,
I

1 Pakeontographiea, vol.

xxvi. 1880, pp. 201 et seg.

* 1bid. vol. xxxi. 1885, p. 231,
8 Flor. subhercyn. Kreid. pp. 10 ef seg.



INTRODUCIION. xxi

In addition to these there are three species recorded from
Langenberg near Quedlinburg ! :—

Weichselia Ludoviez, Stiehler= W. Mantelli (Brong ).
Prerophyllum Ernestine, Stiehler,
Landanus Similde, Stichler,

In a recent communication from Struckmann? on the strata
between the Hilsthon” and Wealden of North Germany, it
is pointed cut that in England the brackish water-deposits at
the end of the Jurassic period seem to have continued for a
longer time than in North Germany; and this author suggests
that the Wealden should be regarded not as a distinet formation,
but as a facies, consisting of brackish water-deposits at the close
of the Jurassic period, and which, in some places, extended to
the Chalk.

AUSTRIA.

Ettingshausen in 1852 described a number of fossil plants from
Zibing and a few other localities, from beds considered to be of
Wealden age ; many of the species being identical with Wealden
Plants of Northern Germany. The following species are recorded
from these plant-bearing beds®:—

Confervites setasens, Tit. Teniopleris Zibingione, Ttt.=? F rag-

Surgassites Partsehii, Ett.

Spheracocites chondvieformis, Eit,

Eipiisetites Burchardti, Dunk,

Cyelopteris squamata, Bit.

C. Mantetli, Dunk. = P Sagenopteris
Hantelti (Dunk.).

Sphenoptoiis Meantelli, Brong.= Ony-
chiopsis Mantelli (Brong.).

Alethopterig recentior, Lt = ¢ Weich-

selia Muntelli (Brong.).

ment of Newropteris.
Cyeadites Brongniarti, Roem.
Lterophylivm Buchianwm, Bt
P. nervosum, Bit.
Culmites priseus, Ett.
Lhuites Hoheneggeri, Ett.
Araucarites Dunkeri, Ett.
A. exreifelins, Ett,
Cavpolithes Lindieyanus, Dunk.
O, rostellatus, Bit.

In 1871 Schenk discusses the plants and geologic age of the
Wernsdorfor beds at some length; from an examination of the
flora he coneludes that these Carpathian rocks are nearer in age

! Flor. subheroyn, Kreid. p- 14
* Juhrb. k. preuss. geol. Landesanst, 1889, p. 54.
3 Abh. k.<k, geol, Reichs. vol. i. Abth. iii, No. 2, 1862, p. 1.
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to the Jura and Wealden than to the Chalk period. The following
additions arc made to the species already included among the
plants from Ettingshausen’s Wealden localities ' :—

Chondrites furcillatus, Roent. P. Hoheneggeri, Seh.

Baiera erefosa, Sch. P. abovatns, Sch,

Cyeadopteris Dunkari, Sch. ZFamites Gépperti, Sch., and four other
Oyeadites Hesrit, Seh. Speeies.

Podozemites Zittelti, Sch. Widdiingtonites gracifis, Heer?

In Velenovsky's contributions to Mesozoie botany we have
certain species recorded from Lower Cretaceous roeks in Bohemia
which point to a close agreement in facies with the North German
and English Wealden. These beds are classed by Velenovsky as
Cenomanian.? Among the ¢ Ferns” from Perue and other
localities the following species oceur, which are identical with or
closely allied to typical Wealden forms :—

Thyrsopteris eapsulifera, Vel.
Luavcapteris Dunkeri, Schenk = Miero-

P. Albertini (Dunk.) = ? Cladophlebis
Alherisii (Dunk.).

dictyon Dunieri (Sehenk). Jeanpaulic curinata, Vel,
eris frigida, Heer. ~ Dicksonia punetate (Sternb.).
Tempskya varians (Cordn).

Among the Gymnosperms from the same beds there are certain
forms which closely resemble Wealden species *—e.g. i —

Thinnfeldia variabilis, Vel. =2 8ageno- | Cunninghamites elegans, Heer.
pteris Mantolli (Dunk.). Pinus Quenstedti, Heer.
Nilssonia Bohemicn, Vel. FBolivion primigenivm, Sch.

Sequoie Reichenbacki, Heer.

PORTUGAL.

Tn his * Contributions & la flore fossil du Portugal” Heer has
given deseriptions and illustrations of the following species from
two localitics—Almargem and Valle de Lobos; these floras arve
considered by him to be in *intimate relation with the Wealden
flora.”

1 Paleontographica, vol. xix. 1871, p. 23.

2 Abh. k. héhm. Ges, Wiss. vii. Folg. Band ii. 1888.
8 Gymn. bohm. Kreid.

4 Sece. Trab. Geol, Portugal, 1881, p. vi.



INTRODUCTION, xxili

Teenidizm Fusiteniewm, Hr. Cienidium infegerrimeum, Hr.
Sphenopteris Mantells, Brong. =0ny- | 0. dentatim, Hr.

ehiopsis Mantelli (Brong.). Czekanowskia nervosa, Ir.
8. Gomesiana, Hr. Sequaia lusitanica, Hr.
8. plurinervig, Hr. Sphenolepidium Sternberginnum,
8. waldensis, Hr. (in part)= Onychi- Dunk., gp.

opsis Manteiti (Brong.). 8. Kurvianuwm, Dunk., sp.
8. angustiloba, Hr. §. debile, Tx.
8. lupuling, Hr, Brachyphyllum obesum, Mr.
meptm'is Dunkert, SUEHJ]JP = Clado- B. corallinum, Hr,

Phlebis Dunkert (Schimp.). Frenelopsis vecidentalis, Tr.
P, Choffatiane, Hr. Bambusinm latifoliun, Hr.
Laceapteris pulehelle, Mr. Canlinites atavinus, Hr,

Matonidium Gipperti, Btt., sp.

More recently Saporta has published a mote in the Comptes
Rendus for 1891, in which he mentions some interesting species
of fossil plants discovered af Cercal, between Cenomanian and
“Neojurassic” beds. Among the ferns he draws attention to
Sphenopteris Mantells, Brong., S. plurinervia, Hr., 8. valdensis,
Hr,, and S. angustilobs, Mr.; there are also two species of
Hepative recorded, and two or three Lycopodiaceous plants, with
4 remarkable new species, lsoefopsis Choffati, referred to the
Tsoetacee, Brachyplyllum, Sphenolepidium and Lrenelopsis  ave
Quoted as Coniferous genera.

The most important fossils are, however, certain species which
he considers to be Angiosperms, and especially Dicotyledons.
Poacites, Brong., Zosteris, Brong., and Delgadoa, Bap., are placed
among the Monocotyledons, with Profolemna and Protorrhipsis,
Andr,, g5 representatives of the oldest known Dicotyledons.

BELGIUM.

Under the head of Wealden plants we must include the

following species of Cycads and Conifers described by Cocmans
from Bagme?.

1
; Cu’mpt. Rend. vol. exiii. 1801, P- 249. Bee also Rev. gen. bot, vol. v, 1893,
Mém, Ao, R. Belg. vol. xsxvi. 1867, p. 82.
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Cycadites Schavchti, Cocm,

Pinus Omalii, Coem,

P. Briarti, Coem,

P. (Cedrus Cornetit), Coom,

P. Andrei, Coem. :
With these species from St.

INTRODUCTION.

Pinus gibbosa, Coen.
P. Heeri, Coem.

P. depressa, Coem,
P. Toiligzi, Coem.,

Vanst there should be mentioned

the following, which were discovered in the Colliery of Bernissart,
in the same beds which have yielded Zyuanodon remaing in such
extraordinary abundance. The species included in the list are
given by Dupont in a paper published in 1878, Saporta being

responsible for the names':—

ZLonchopteris Mantelli, Brong. = Weich-
selin Mantelli (Brong.).

DPeooptevis polymorpha, Dok, = Clado-
phlebis Dunkeri (Schimp.).

fordie Gopperts (Dunk.).
8. Roviaeri, Dunk. = Onyehiopsis Mar-

\ Sphenopteris Gipperti, Dunk. = Ruf-

Gleichenia ?
GHleicheniles.

P. Conybeari, Dunk. = Matonidium
Gopperti (Eth.).
Alethopteris elegans, Gopp. =M. Gip-
perti (Bth). \
Weo have the late Prof. Newberry's testimony ® that no trace
of any Angiospermous species occurs among the plants found with

\ {ellé (Brong.).

the Iguanodon remains at Bernissart.

Dr. Bommer, of Brussels, is at present, engaged upon the
of certain Wealden plants recently collected in
locality from which Coeman's

examinafion
the neighbourhood of the same
specimens Were obtained.?

RUSSIA.

Tn the Bull. Soc. nat. Moscou for 1844,
gives brief deseriptions of some fossil plants
strata in the provinece of Moscow.t There is, however, no dis-
age of the rocks, but among the

Anerbach figures and
from Sandstone

cussion in his paper as to the
figures a species is represented which has a gtriking resemblance
to Weichselia (Lonchopteris) Mantelli (Brong.). Turning to Mur-
chison’s ¢ Geology of Russia” (1845), we find the statement
that no Wealden rocks occur either in Russia or Poland.® The

1 Bull, Ac. R. Belg. sér. ii. 1878, p. 396.
2 Amer, Journ, vol. xJi. 1891, p. 194,

3 Letter from Dr. Bommer, Nov. 1893,

¢ Vol. xvii. 1844, 1, p. 145, pl. v.

& (reol, Russia, vol. i, p. 260.
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geologic age of the

Klin Sandstones from which Aunerbaeh’s
plants Were ohtained

has given rise to considerable discussion ;
according g Eichwald? the so-called “Klin’sche Sandstein
must be regarded as homotaxial with the Quadersandstein ; on
the other hand Trautsehold,® who has described the plants from
these strata, insists on the close agreement of the flora with
that of tpe North German Wealden, He supports his own
opinion as to the age of the Klin beds against that of Eichwald,
by quoting Dunker’s views, based on an examination of the
Dlants, The following is a list of the species given in Traut-
schold’s Moﬂﬂgl‘uph; he points out the admixture of Jurassic
and Cretaceous forms, and recognizes that some of the gpecies

11!1(10!11)1:0(11}' give a Wealden facies to the flora.
C"ﬂhmfte.g, 8p.

Egz&iaera'tss, sp.
Odontopteriy dubia, Traut,
Splenopteris Auerbashi, Traut. = Ruf-
Jordia Goppers; (Drunk.)
Lenssia Pectinata, Gipp,
Asplenites desertorum, Traut, Pelypodites Mantelli, Gipp. =Weioh-
A. Elinensis, Trays. (in part) = Weioh- selia Mantelli (Brong.).
selia: Mantoli; (Brong.). GHlossopteris solitaria, Traut,
Alethopgaris Beichiang (Brong.). Cycadites avinasiformis, Traut.
A. metrica, Traug, Lhuytes eearinatus, Traut.
Pocopteriy Im!-ilbycmi&, Brcmg. =Clado- | _Araucarites hamatus, Traut.
Dhiebis Alpsrgyi; (Dunk.). Linus elliptica, Traut.
P, Althausi, Dunk, — Matonidium Auerbachic echinata, Traut,
Gévperts (Ett.), Phyllites vegularis, Traut.
Several of these determinations have been justly called into
uestion by Sehenl s
These plant heds of
and Lam
(brackish
Carruthers
in the el

the facipg

| Pecopteris nigrescens, Traut.

L. decipiens, Traut. = Mierodictyon
Dunleere (Sehenk).

L. packycarpa, Traut.

. P. explanata, Traut.=? Matonidivm

Giipperts (Bit.).

Klin, Tatarowo, etc., are placed by Pavlow
Plagh on the same horizon as the Upper Portland
or Purbeckian type) and the Hils Conglomerate.’
* has expressed the opinion, in a footnote to a paper
ghth volume of the Geological Magazine (1871), that
of the Klin flora is Cretaceous in character, '

! Bull. Soe. yat, Moscon, vol. xxxiv. 1861, 4, p. 432
* Nouv. Mem, Soe. nat, Moseon, vol. xiii. p. 2381,

Z Pu]annnto;_;mphieu, vol. xix. p. 261.

* Arg. Specton, pp. 200-201.

% Geol. Mag. vol. viii. e 540,
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GREENLAND. s

Without quoting the Kome beds of Greenland as undoubtedly
agreeing in the character of their flora with the Wealden of
England and North Germany, it must be noted that Heer has
insisted on the fact that there are several features in common
between them and the rocks of Wealden age in more southern
latitudes.

This well-known flora® has been collected from several localities
in the Noursoak Peninsula on the west coast of Greenland; it
is characterized, among Greenland fossil floras, by the almost total
absence of Dicotyledons. We shall be in a better position to
examine the general characters of the Kome plants, and take
note of such species of distinetly Wealden type as are repre-
sented in these northern latitudes, when we have completed the
deseription of the English Wealden flova.

Heer points out, that in spite of the small number of species
in common, there are enough to form a connecting link between
the Kome flora and those of the Wernsdorfer beds and typical
Wealden distriets;® eertain nearly allied species are guoted in
support of this assertion. Johmstrup, in the French resumé at
the end of the fifth volume of the Meddelelser om Grinland,
speals of the Kome flora as undoubtedly Urgonian in age® The
same flora is referred to by Dawson in a recent number of
« Nature,”* as probably corresponding to the Kootanie of
Canada and the Wealden of England.

AMERICA.

An exceedingly important work has recently been completed by
Prof. Fontaine, in which an abundant and varied flora is deseribed
from the Potomac beds of North America. The term “ Potomae »

1 Fl. foss. Areb. vols. iii. vi. and vii. See also Meddel. Gronlund, vol. v.
1883. Tor list of fossils see Fl. foss. Arch. vol. vil. pp. 173 et sug.

* Heer, foo. eif, vol. vil. p. 167,

3 Meddel. Grénland, fee. cit. p. 227.

¢ Vol. xlvii. 1893, p. 657.
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was first ngaq by MeGee on account of the development of typical

Tocks of this series along

al
Pot,

the course of the Potomae river.
the plants from these strata were collected from Virginia, a few
50 from Mearyland. Pontaine considers it very probable that the
omac beds were laid down under conditions very similar to

Most of

those characteristic of the EBuropean Wealden sediments ;' he

shows, too,
Potomae ve
Wealden 1o

that there is an important floral element in the
getation which finds its nearest representative in the
cks of Burope. The same author expresses astonish-

ment at the unusually large number of new species which his

Te!
th
fUI‘mS :
it is di

searches have brought to light in the Potomae flora.? Many of
¢ specimens which he has figured are without doubt mew
but, in looking carefully over the numerous illustrations,
ficult, in some cases, to appreciate the minute differences

Which are pointed to as evidence of specific distinctions, and the
impression is loft that the list of new speeies is perhaps rather

longer than it need

have been.
flora is of exceplional interest, and

Be this as it may, the
throws fresh light on the

difficult problem of the evolution of Dicotyledons.
The following species are quoted by Fontaine as identical with,
or closely allied to, European Wealden plants?:—

Lguisetrm Lyelli, Mant. = Eyuisetites
Lyethi, Mant,.
E. virginiewm, Wong,
Cladophiehis constyicta, Font,
. Jaleata, Font,
C. acuta, Font.
c. oblongifolia, Font,
0. brmipcmais, Font,
Fecoptoris strietinervis, Font,
- Constriotn, Font,
i J?rr;wniam-, Dunk,
Sphenopteyiy Manteili, Brong. = Ony-
thiopsis Mantoll (Brong.).

The flora,

Aspidinm  Dunkeri, Schimp. = Clado-
phiebis Dunkert (Schimp.).

Asplenium dubiun, Font,

Thyrsopteris rarinervis, Font.=Ony-
ohiopsis elongate (Geyl.).

. densifolia, Font,

Dioonites Buehianus, Sehimp.

LDhoonites  Buchianus, var,
Jolins, Font.

Tysonie Marylondica, Foul.

Bplenolepidium virgisieum, Font.

8. Kurrianwm, Heer,

8. Sternbergiantm (Dunk.), Heer.

NG USI T

a8 & whole, Fontaine considers to range from the

! Potomac Flora, p. 62,
= Ihid. p. 384.
4 pp. 850 et seq.
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‘Wealden, through the TUrgonian, and probably including some
Cenomanian forms.

Lester Ward has discussed the geologic age of the Potomae
flora in a paper published before the appearance of Fontaine’s
Monograph ; in a table intended to show the floral elements of
this flora he demonstrates the predominance of the Wealden
facies.! The evidence of the plants is obviously in favour of
assigning these Eastern American strata to the Wealden period,
but Ward points to the vertebrate fossils as indicative of a
Jurassic age, thus formishing another example of an apparent
discrepancy between plants and animals as indices of geological
position. He does not wish to argue for the Jurassic age of the
Potomae flora, but remarks that *the most it is intended to claim
is that, if stratigraphical relations and the animal remains shall
require its reference to the Jurassic, the plants do not present
any serious obstacle to such reference.’’?

Knowlton,® in his paper on the fossil wood and lignite of
the Potomae beds, has also pointed out this divergence of
opinion between palmobotanists and palsozoologists.

Newberry,* in view of the large number of Angiosperms in this
flova, expressed himself in favour of a higher rather than a lower
horizon than the Wealden. The same author, in the paper
referred to, gives an account of the flora of the Great Falls Coal-
field, Montana ; this coal-basin lies on the northern slope of the
Belt and Highwood Mountains, subordinate folds of the Rocky
Mountain system. After speaking of Fontaine's determination of
the Great Falls plants, to whom they had been submitted for
examination, Newberry concludes that these identifications * prove
conelugively the general identity of the geological horizons of the
Potomae group, the Great Falls group, the Kootanie group of
Canada, and the Kome group of Greenland, and confirm the view
advocated by Prof. Fontaine and myself that the Potomac group

1 Amer. Journ. ser. iil. vol. xxxvi. 1888, p. 126.
2 Thid. p. 131,

3 Bull. U.8, Geol. Burv. No. 56, 1889, p. 38.

4 Amer. Journ, vol. xli. 1891, p. 194.
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18 Lowerp Cretaceoys

and not Jurassic;*! and, in another place, he
adds: « Wi, equal

certainty we can assert that the Potomac,
the Kbotanie, and the Kome groups represent perhaps distined
but closely related epochs of the Neocomian or Lower Cretaceous
of the Old Wopig.» 2

The following 1ist shows the close resemblance between this
Great Falls florg and the Old World Wealden :—

17-‘-‘#"-?0,0&&?1‘3 rarinervis, Font, A plant near ta Cyeardiosperimum volun-
A plant near 4o Poduzamites distanti- datvm, Font,

nervis, Font, Pevapteris sicrodmita, Font.
Cladophiehis perea, Font, Lhyrsopteris brevipennis, Font,
Bequoia Reichenbap A, Heor, A Pl'mt near to Cladophlebis consliicta,
Pecopterig Browniana, Dunk, — ¢y

ado- Font.
phichis Browniana (Dunk.).

Chiropteris Walliamsii, Newh.
Aspiding Fred.-.u-iﬂksbwymse, Font, C. Spatulate, Newb.
Sulenolepidisum virginieum, Fong. Zamites upertus, Newh.

A plant allieq to _'['kyr.s-aptffrzs brevi- | Buiera brevifoliv, Newb.
Joulin, Font,

Cladophiebis ungustifolia, Newh,
A plant near o Cladophlebis distans, | Sequoic aoutifolin, Newh.
Font, Podozamites nerposa, Newh.

Lhyrsopteris wisignis, Fong, Qicandra wretice, Hoer.

Carpolithus Virginiensis, I

onk. |

In a moye recent paper Fontaine® fully endorses the opinions
Cxpressed by Newberry as to the age of the Great Falls group

of Montuna, anq records the following additional species from
this flora :—

Lguisetun Lyelli F, Mant, Thyrsopteris mieroloba, ¢ var. alata,
Aspidium Montanense, Pont, Font.

. mentedypum, Pont,

=4, Rgustipinatum, Font,
tanense, Fong,

Pecopteriy Manl‘wmmfs, Font.

e Ba'uwm’:ma, P Dunk,

Cladaphifep heteraphylia, Font,

Ostntendy cﬁeﬂ-améaidea, Font,

L. yarivervis, Tont,
s VAr. Mon- | Sequota ambigug, ¢ Heer.
S. rigida, Heer.
Sphenalepiditon virginicwm, Font.
Lawodm (Clyplustrobus) ramosium,
Font,
Zamites Montanensis, Font,

One of the Hew species in the above list, Aspidium Montanense,
seems to gomg very near to Cladophlebis Dunkers (Schimp.). €f.
“_‘——‘_‘“_i‘—ii_

! Amer, Journ, vol, xli. 1891, p. 193.
* 1bid, p, 195,
3 Proe. U.8. Nat. Maus. vol. xv. 1802, p. 488.
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Fontaine’s figures, pl. Ixxxii. and PL. VIL Fig. § of the present
Catalogue.

In a posthumous work by Lesquereux on the Flora of the
Dukota group, edited by Knowlton, we find this American flora
correlated with that of the Harz Quadersandstein, also with the
floras of Niederschona and Quedlinburg.! Reference has been
made to these German floras because certain of their floral elements
show a close relationship to members of the typical Wealden
vegetation ; in the Dakota flora there seems to be hardly the
same reason for comparison with the Wealden floras of Southern
England and Northern Germany. The two species Gleichenia
Nordenskioldi, Heer, and Sequoie Reichenbachi, Gein,, are common
to the Dakota and Potomac floras; several species also oceur in the
Kootanie flora, in the Neocomian of Westphalia and the Urgonian
of Kome, but we do not find a distinet Wealden facies in the
(‘cnomanian Dakota flora.®

Tor a critical account of the Cretaceous rtocks of America
rcference should be made to the Cretaceous Correlation papers
by €. A. White, which have appeared in a recent number of
the TUnited States Gleological Survey Bulleting.® The Potomac
formation is provisionally assigned to the base of the Cretaceous
system, but stress is laid on the difficulty of arriving at any very
definite conclusions as to the real age of this widespread deposit.
Tt is pointed out that a large proportion of the plant remains
figured by Fontaine from Virginia were found in rounded and
lenticular masses of indurated clay imbedded in the Sandstone or
Arkose deposit: “One is thercfore disposed,” says White, to
inquire whether the plants may not represent a somewhat older
deposit than is that part of the Potomac formation in which they
ave found.”*

No attempt is made in this Correlation paper to correlate the
American divisions of the Cretaceous system with their European

1 Dakota Tlora, p. 20,

2 Jhid. pp- 222 et seg.  * Table of distribution.
3 Bull. U.8. Geol. Sury. No. 82, 1801,

4 Ihid. p. 90,
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equivalents, becanse it is believed ‘that much morve extensive
studies of thege formations ought to be made before any such

correlation can pe satisfactorily established.”!
R(—?'Eﬂl‘l’ing to N

Kootanie beds of
White points out
identigal

ewberry’s discovery of Potomac species in the
the Great Falls of Missouri river in Montana,
that, although some of the plants may be
» it i3 certain the waters in which the two formations
Were deposited were geographically widely separated.?

CANADA.
In a table of correlafi

on given by Newberry® in a paper on the
Cretaceous floras of Nor

th Amerien, he places the Kootanie plant-
bearing beds of Canada on the same horizon with the Buropean
Wealden. Dawson * considers these beds as representatives of the
Urgonian or Neocomian series; he compares them to the Kome
beds of Greenlang, There are, however, no typical Wealden
plants included in Dawson’s list; a comparison is made between
Salisburig (Gﬂ’-ral'yn) lepida, Heer, and certain leaves described by
Dunker from the Deister Wealden, but no reference is given to
indicate what Particular leaves are referred to. The only plant-
beds of America With which Dawson compares the Kootanie fossils
are some in Maryland, in which Tyson discovered large Cycadean
stems and which he referred to a Wealden age.’

JAPAN,
In 1877 Geyler®

deseribed and figured twelve species of
“Jurassic »

plints from the valley of the Tetorigawa in Kaga,

! Bull. U.8. Geol. Burv. No, 82, p. 208,
® Ibid. p. 952,
¥ Trans. N. York, Ac. Sei. vol. v. 1885-88, p. 135.

! Trang, B. Soc, Canada, vol. iii. 1885,
® Ibid. p. 18,

8 Palwoutographicn, vol. xxiv, Pp- 221.
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and in comparing this flora with those of other countries a
resemblance is pointed out between the Japancse plants and
some species deseribed by Heer from Siberia and Spitzbergen.

Nine years later Matajoro Yokoyama® contributed a paper on
the Jurassic plants of Kaga, Hida and Hehizen, and adds a list
of speeies from these loealitics. At a later date® he gives a
much fuller account of this exceedingly interesting flora; and
a detailed comparison is instituted with floras of other countries,
the Jurassic floras of Siberis, Spitzbergen, the Yorkshire coast,
Russia, China, India and Australia, also with the Wealden of
Europe and the infra-Liassic of Tongking,

A reference is made by Lester Ward® in his * Geographical
Distribution of Fossil Plants” to Yokoyama’s earlier paper, and
the suggestion offered that possibly these Japanese plants may
prove to be of Lower Cretaccous age, and that the reference by
Godfrey of the Kiushin leaf-beds to a Crefaceous horizon may
have been correct.! The evidence afforded by the ferns is certainly
in favour of Ward’s suggestion.

In 1890 Nathorst® made an Important contribution to our
knowledge of Japanese palmobotany. The plants from some of
the localities are compared principally to Wealden species, and
from other places there seems to be a mixture of Jurassic with
Wealden and Urgonian species.

Although the titles to the papers of Geyler and Yokoyama
lead us to expect floras of distinetly Jurassic facies, we shall
have oceasion to point out in the description of certain English
Wealden species a striking similarity, if not specific identity,
between them and some of the Japanese plants.

The following list includes the plants mentioned by Yokoyama
and Nathorst:—

! Bull. Geol. Soe. Japan, pt. B, vol. i. No. 1, 1886,

* Journ. Coll. Sei. Japan, vol, iii. 1890, p. 1.

3 U.B. Geol. Surv. Ann. Rep. No. 8, p. 789.

& Quart. Journ. Geol. Soc. vol. xxxiv. 1878, p. 546,

® Deuksch, k. Ak, Wiss. math.-nat. Cl. val. Ivii. 1890, p. 43.
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Polypodium Hochstetters. The formation from which these were
collected is epoken of as probably Wealden in age.

The preceding sketch is by no means intended to convey the
idea that all the plant-bearing beds referred to are probably
of Wealden age.

A more critical and detailed comparison of the species men-
tioned in the above lists will he made after the deseriptions of
the English specimens have been completed. Very possibly some
of the plants which have been quoted as Jurassic in age may
have to be correlated eventually with the typical Wealden
floras; but in this introductory review there have simply been
given those plant lists which inelude species of undoubted
Wealden affinities, or, in other words, of which Wealden floral
elements form a more or less conspicuous part. The plants
described by Bartholni® from Bornholm are spoken of as Jurassic
in age, but it seems not at all unlikely that the evidence will
be found to be rather in favour of a Lower Cretaceous
horizon. Tt may be found that Wealden plant beds are also
represented in Sweden; at least one characteristic species,
Weichselia Mantelli (Brong.), has been recorded from Swedish
strata.

There are other records of plants to which allusion might be
made as including at least one Weualden species, but it may
suffice to mention two instances. In a notice by Tate in the
Journal of the Geological Society for 1867 there is a plant
figured under the name Sphenopteris antipodum, Tabe,® from the
Geelhouthoon beds in the Uitenhage series (Lower Cretaceous)
of South Africa. This fossil is compared by the author of the
species to Sphenopteris Juglers, Ett., but there appears to be a
much closer resemblance to Onryehiopsis (Sphenopleris) Mantelli
(Brong.), and, indeed, I have decided to inclade Tate's fragment
under this characteristic Wealden species.t

! Reise Fregatte Novara, vol. i. Abth. ii. p. 1.

2 Bot. Tid. Bot. For. Kjévenhayn, vol. xviii. Heft i. 1892, p. 12.
3 Quart. Journ. Geol, Soe, vol. xxiii. 1867, p. 146.

Lop. 44,
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From the Cretaceons flora of Niederschina in Saxony, Engel-
hardt® hag Tecently recorded this same species, Sphenopteris
Mantelly, Brong., but unforfunately he does not give figures of
any of the specimens,

No mention has been made of those countries or districts in
which fossiliforous strata have he
animal fossils, but which
Wealden gtrata,
by Linuresz

en deseribed containing only
are probably homotaxial with typical
The supposed Wealden rocks of Spain deseribed
and the strata, presumably of the same age, of

Columbia, South Ameriea, deseribed by Major Ilant,® afford
1nstances of such fresh-water beds.

In the Second Part of this Catalogne it is intended to com-

plete the deseription of the English Wealden plants. We shall
then be in g much better position to deal with such general
questions as (i) the distribution of Wealden plants throughout
the world ; (i) the value of such plants as evidence of geologic
age; (iil) the Wealden climate; (iv) the relation of the Wealden
flora to the vegetation of earlier and later periods.

, Abh. Tsis. Dresden, 1891, p. 79.
¥ Anu. Sop, Espadi, Hist. Nat. vol. vii. 1878, p. 87.
* Proe. Lit. phy, Soe. Manchester, vol, xvi. 1877, Pt
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HarormYTA, Bryoruyra, and Prermopmyra
esent volume, with the geological horizon,

locality and 7gea7 of the type specimens,

T 8PECIES conrmvEn TO ENGLAND,

THALLOPIIYTA.,

T Algices valdensis, sp, nov., F
T Algites eatenelloides, sp. noy,

airlight Clays, Feelesbourne,
» Fairlight Clays, Becleshourne,

(British Museum.)
(British Musenm, }

CHAROPHYTA,

t Chara Knowlton;, P, nov,
Musenm, )

» Faitlight Clays, Olife End, near Hastings. (British

BRYOPHYTA,

» 8P. mov., Fairlight Cluys, Tocleshonme, (British
Musenm.)

i Nab'ﬂﬁuﬁﬁtes Zeillert

PLANT INCERTE SEDTS,

Npecimen A, Fairlight Clays,

(British Museum,)

Specimen B, Fairlight Clays. (British Museum.)

PTERIDOPHYTA,

Lguisetitey Lyets, Mant,,

.amds, Tounceforg,
Eqmaettte« Bm'r.'ﬁ.m'ridi, Dunk., Tast-

ings Bands, ngqy Biickeburg, West-
phalia,

Eguisetiy . :
7 Tight ’;‘; I:;‘jflymm, 8p. nov., Fair-

8, Erclegh, itis
Museum.) , 4l

O-y,ycMstis Mantel,
Ings Sands, Tilg,
{)uyc}ziapsis elongat,
onian (), Val
Provinee g,

i (Brong.), Mast.
ate Forest,

@ (Geyl), Bath.
Y of Tetorignwa,
483, Jupan,

Hastings 1 + Aevastichopteris Bgffordi, sp. noy.,

Fuirlight Clays,
(British Museum.)

Matonidivm Gipperdi (BiL.), TIast-
ings Sands, Hurrel, near Biicke-
burg, Westphalia, (Berlin, )

Protopteris Witteana, Schenk, TTasf-
ings Sands, Stemmen, near Hann-
over. (Colleotion of Obergerichis-
divector Witte, Tannover.)

Buffordia Gipperti (Dunk.), Hastings
Sunds, neur Biickelhurg,

Eeeleshourne,
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PTERIDOPIIYTA—continued.

Ruffordia Gipperti, var, latifolia, Fair-
light Clays, Beclesbourne. (British

Mugeum.)
1 Cladophlebis longipennis, £p. NOV.,
Fairlight Clays, Eeclesbourne.

(British Museum.)

Cladophlebis Albertsii (Dunk.), Hast-
ings Sunds, Dornberg, near Biele-
feld, Westphalia,

Cladophichis Browniana (Dunk.), Hast-
ings Sands, Siintel, Westphalia.
Cladophlehis Dunkeri (Schimp.), Hast-

ings Sands, Stemmen, near Hunn-

over.
t Sphenoptoris Fontainei, sp. Dov.,
Fairlight Clays, Eeelesbourne.

" (British Musenm.)

Sphenopteris Fittoni, sp. nov., Fair-
light Clays, Ecclesbourne. (British
Museum.)

Weichselia Mantelli (Brong.), Hastings
Sands, Tilgate Forest.

Teniopteris Bayrichii (Schenk), Bohl-
horst, near Minden. (Berlin.)

T Teeniopteris Beyrichis, var, superba,
Fairlight Clays, Eccleshourne.
(British Museum.)

+ Teniopteris Dawsont, 5p. nov., Fair-
light Clays, Ecelesbomne.  (British
Museum.)

Sagenopteris Mantelli (Dunk.), Hast-
ings Sands, Borglok, near Osna-
britck.

Mierodietyon Dunkeri (8chenk), Hast-
ings Sands, Osterwald, ete. (Bexlin

and Géttingen.)
T Phyllopteris  aeutifelia, 8p. Tov.,
Fairlight Clays, Eecleshourne.

(British Museum.})

Diotyophylium Roemeri, Schenk, Hast-
ings Sands, Obernkirchen. (Wiirz-
burg.)

Nuthorstia valdensis, sp. nov., Fair-
light Clays, Beelesbourne, (British
Museum.)

Tempskyw Schimper, Corda. (7 Sfrass-
burg.)
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COLLECTIONS REFERRED TO IN PART I.

Beckfes Coll. —Some good Specimens of Hyuisetites and Weichselin from
this Collection,

Davson, Coll.—Severy) examples of Wealden plants from the neigh-

bourhood of Hastings,

Mantayy Uol, —"THig Collection includes various plants from Tilgate
Forest ang other localities,

-Ruj‘w'd C‘oll.—-The majority of the specimens deseribed in this

Catalogue were collected by Mr. Rufford from W
sirata gt Eeclesbonrne and other localities near H,
With 1 exception of a few
Rufford ¢, the

ealden
astings.
specimens presented by Mr,
Museum in 1885, most of the plants have
been acquired by purchase since that date,

In addition 4 the specimeng contained
there a7, a fow

J.E 1 P,

in the above eollections

which were presented by Mrs. Burnett and Mr.
eyton,
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WEALDEN PLANTS.

Group THALLOPIIYTA.,

) A heterogcncuus group of plants, many of which consist of a
Single cell, or of 4 thallus without any external differentiation
Into stem ang leaf structures. Some of the higher members have,
on the othey hand, well-defined external and internal differen-
tiation, Ty, group is distinguished from the higher plants by
the absence of true roots and vaseular (conducting) tissue. In
this respect it agrees with the Bryophyte; but in the latter the
i of the vegetative body into stem and leaf structures is
Tore Pronounced, and the method of sexual reproduction and

alternation of generations in the life-cycle are characters which
Separate the twe groups,

division

Class ALG R,

Plants Provided with chlorophyll, and therefore capable of de-
*Olposing carbonic acid gas, assimilating the carbon and giving
off OXygen, under the influence of sunlight. The vegetative body
oceurs in g forms, from that of a single cell to a complicated
multicelly]qy structure, made up of assimilating, conduneting, pro-
bective, ang other tissues.

he oustom of naming the innumerable markings or impressions
Which constitute many of the so-called fossil 4lge by the same
generic titles as aye applied to recent seaweeds is fo he strongly
deprecated, Beveral observers have furnished ample proof of the
Sxceedingly small value to be aftached to the determinations of
“algal” Impressions, and have thus given a wholesome check to
the Indiseriminate naming of these most doubtful fossils, The
application of such torms as  Caulerpites, Chondrifes, cte., to
markings on stone which have g greater or less resemblance to
the recent genera Caulerpa, Chondria or Chondirus, is very likely
to lead us astray, and to be especially misleading to those who
are apt to draw conclusions as to the past history of living genera
from the oceurrence of their names in fossil lists. As an instance

B
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of the misuse of one of the names, Cawlerpifes, the remarks of
Murray on fossil Caulerpas are worthy of repetition. In his recent
paper on an example of this genus from the Kimeridge clay he
says '—1 have examined nearly every species known to science
of those (Caulerps sp.) at present existing ... ... of all the
described fossil Caulerpe or Cawlerpites of which I have seen
specimens and figures, there is not ome which might not with
equal propriety be assigned a place elsewhere within or without
the vegetable kingdom.” In looking at the specimens of Murray’s
new species, Cawlorpa Carruthersii, one ecasily recognises the
resemblance to the recent genus, and it is diffienlt to imagine to
what other source such impressions could be referred. It is
somewhat surprising, however, fo find what deep and well-defined
depressions have been left in the rock by this Oolitie seaweed.

It is superflunous to point out what very little value we can attach
to external form in many of the carbonaceous impressions on rock
surfaces ; the same general habit of thallus being found in several
recent genera, and indeed in different families. Unless, therefore,
we are dealing with examples where the fossil clearly shows
a habit strikingly similar in form to that of a well-marked and
distinet reeent genus, or with specimens exhibiting a well-preserved
internal structure, or clear indications of characteristic reproductive
organs, by making use of recent gemeric names we are rather
hindering than advancing the knowledge of fossil phycology. For
these reasons it is safer to be content with merely pointing out
such living genera as approach most nearly in habit the algal-
like impressions, and mot commit ourselves to a doubtful and
misleading affinity by referring the fossil forms to particular genera
or families.

With a view to having some general term which may serve as a
provisional generic name for fossils, which in all probability come
under the head of Alye, but which it is impossible with any
degree of certainty to refer to a definife recent type, I propose
to use the word A/yites.

Schlotheim,? and also Sternberg in his earlier writings, adopts
the term Alyaeites as a comprehensive title for all fossil seaweeds.
In the later parts of the “Flora der Vorwelt’ those * algal ”

1 Phycol. Mem. pt. i. 1802, p, 13.
# Petrefactenkunde, p. §8.
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Temaing, origina)

¥ mentioned as species of the genus Algacites, are
referreq

to varigns recent geners to which some resemblance in
external form considered fo exist, The name Algacites has since
been roplaceq by other terms, and appears to be no longer used
5 2 genery] designation of fossil Alge of doubtful affinity. There
18 another term, Fueoides, which has alse been used by Sternberg
“0d many oty palwobotanists in an equally wide sense, but such
& mamg naturally Suggests a certain resemblance to the recent
BERUS  Fheus, and is thus unsuitable if used in a more com-
Prehonsive Somse,

This suggestion as to the use of a provisional and wide gencric
dﬁﬂignation, such as dlgites, may he considered a rotrogressive
step and likely to lessen our accurate knowledge of fossil Alye.
_lf the data were generally adequate, and afforded suffcient
Wdication of botanic affinity, any such term would be superfluous,
Vhen e consider how exceptional it is to find ourselves in o
DPosition g make  definite statemonts, founded on satistactory
evidence, g 1, the family of 4lge in which fossil forms should be
Placed, it mygt pe admitted that we are lessening the possibilities
O exror by the return o more general and less definito terms,

Botanists would naturally prefer to pass over suech markings
OF casts which ape toq imperfeet to admit of identifieation ; but in
SDite of their 4pparent worthlessness from a botanieal point of view,
they M8y be of servies to the geologist, and indeed the most

Agmentary materiy) may become important when more perfect
Specimens haye been discovered. Thus it is better to place on
Teeord eyen those excoedingly doubtful fossils, and to adopt a
Provisional name 35 the hope that future discoveries may throw
Tore Light upon family or generic affinity,  Generic names, such
i }wn"fjtf*"-&: Pecopleris, ote., of Brongniart have served a most
"seful Purpose, and by degrees these are being replaced by mare
Aefinite botanical titles as fertile specimens are diseovered, and so
iy 88 as to naturg) affinity. As another instance of a
eonvenient topm, We may mention Rachiopteris, which Williamson
s 2Pplied o thgq fragments of fern petioles which it is not
Possible to pofe, to particnlar gonera.
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Genus ALGITES, gen. nov.

A generic term for those fossils which in all probability belong
to the class 4lyw, but which, by rveason of the absence of
reproductive organs, internal structure, or characters of a trust-
worthy nature in the determination of affinity, cannot be referred
with any degree of certainty to a particular recent genus or
family.

1.—Algites valdensis, gen. et sp. nov.

ZType. Carhonaceous impression from Keelesbourne, near Hastings
(Fairlight clay). British Museum. PL I. Fig. 1. Registered
uumber V. 2857.

Thallus in the form of dichotomously divided branches radiating
from a centre ; the branches terminating bluntly.

The apparently dichotomous habit and the shape of the thallus
ab once suggest a resemblance to a number of algal genera, such
as  Chondrus, Zonaria, Dictyota, Rhodymenia, Nitophyllum, and
others.  Chondrus erispus (L.), Stackh., seems the most likely
species among recent forms with which to compare the Wealden
impressions ; ifs more resistant fronds appear better adapted for
preservation than the more delicate structures of Rhodymenia or
Zonarig. So far as habit is conecerned there is indeed a striking
resemblance between Alyites valdensis and Nitophyllum Bonnemaisoni
(Liyngh.)' as figured by Harvey ; but an equally strong resemblance
may be traced on comparing the fossil specimens with examples
of other recent genera. The extreme variability of Clhondrus
erispus is well known, and, as Mr. Murray pointed out to me, the
broader type of thallus, such as we have in Alyites valdmsis, is
indicative of quict pools or gently flowing water, and in marked
contrast to the narrow filiform branches of specimens growing in
swiftly running currents. This difference of habit, and its close
connection with the mode of life, is worth noting with reference
to fossil forms, although in the present instance it would hardly
he admissible to draw any conclusions from the breadth of the
thallus branches when we are in doubt as to generic relationship.

Y Harvey, pl. xxiii, fig. 2.
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The genus Chondrites is suggestive of supposed affinity with
C’kondr'w, but the definition given by Brongniart! shows that it
was intendeq for the reeeption of forms with eylindrical branches.
Tn Sfthimper’s “ Traité de Pu.léontologic” the genus Chondrides?
is defingg 48 comprisine fossils with cylindrical fronds, often
epeatedly dic]]ot(j[nising, and possessing characters united in
Clondyiy nd Fureellaria among living algw.  Those fossil algwe
with Hatteneg fronds are referred to the genns Spherococeides, 4
Dame previuusly used by Sternberg as Spharoeoceites, and defined
by him gs follows :—¢ Fpons subcoriaces, plana dichotoma vel
Pinnatg apt filiformis 7

Schimper includes this genus in the Floridew, and congiderably
extends Sternb(:rg's definition,

Seeing that the specimens from the Wealden rocks do not conform
exactly to any of thoge definitions, and that such terms are, to some
extent, associgted with definite genera of recent seaweeds, 1t is
better to make use of g wider designation, such as Algites. ;

There are some few fossils previously deseribed from Mesozo.m
and Tertiary rocks, to which Alyites valdensis shows a certain
amount, of resemblance,
nder the name Chondrides dolichophyllus Squinabol ¢ hl"s
ribed o specimen from Liguria which has a general habit
similar the Wealden species, but differs in the narrower and
longer branches. HE‘EI‘,S ﬁgl.ll‘ﬂ of G?ﬂ-apﬁyi‘hlfﬁn? Theabtzldi, lII‘-)
in the Fosg, 1, Helvet,ﬁ shows an analogous type of plant, but
the generic name which he adopts was instituted by Glocker® in
1841 fop 4 Cretaceous fossil which resembles the genus Caulerpa
much mopg strongly than the flattened branching algse with which
the present 8pecimens agree.  From the Jurassic rocks of Fast
Yorkshire Leckenby? has described a supposed alga, Fucoides
erectus, wwhich slightly resembles Alyites valdensis; but the
Presence of 4 midrib and the delicate nature of the lateral parts

of the branehes are muech more suggestive of Hepatic affinities.

1 N o “\“ il Res m
_  Tabley S .0, also Prodrome, p. 20, where the older name Gigaitinites
15 defineq,
: I:rait. Pal. vég ol i. p. 168.
Flor, Vorwelt, fase. vii, p. 28,
¢ Confrib, B, foss. Liguria, vol, i Tav. B, p. 11.
® Pl xly, fig, 1. A - g

f Nova Acta Ac. Ces, Teg
" Quart, J ourn, Geol, Sop,

dese

P--Car. vol. xix. supp. ii. p- 822,
vol. xx, p..74, pl. xi, figs. 3a and 3b,
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The Wealden fossils previously classed as 4z are not of snch im-
portance as to require serious attention. Dunlker’s Conferviles fissus'
is definitely stated by Schenlk,? after a careful examination of the
type specimen, to be arachis fragment of Onyehiopsis (Sphenopteris)
Mantelli (Brong.). The curious marking figsured by Heer? from
Almargem in Portugal as Zeenidium lusttaniown, Hr., has little
claim to be accepted as a fossil plant, so far at least as if is possible
to judge from the plate. Bttingshausen! figures three speecies
from the Wealden of Austria, Spherococcites ehondrieformis, Btt.,
Confervites selacous, Btt., and Sargassites Partschiv, Ett., but these
do not afford trustworthy evidence as to the existence of any
particular family of Alge.

In the case of the English specimens there is an obvious obhjection
to their reference to seaweeds in the fact that they ave found in a
supposed fresh-water rock ; this, however, does not appear to me at
all a fatal objection. Marine algie are abundant enough at a
river'’s mouth, and, indeed, extend some distance from the place
where the fresh water flows into the sea. In the delta deposits of
the Wealden rivers there might easily be embedded the fronds of
shallow-water seaweeds.

There is a striling resemblance, oo close to be entirely ignorved,
between some forms of the liverwort Rebowlia hemispharica (L.),
Radd., and the fossil which I have described as an alga.

V. 2857. PL 1. Figs. 1 and 2,

(One large and fairly perfect speeimen of dlyites waldsnsis; on
the same slab is a smaller example of this species. The ends of
the branches are in some cases more or less torn, but appear to
hiave originally terminated bluntly. Fragments of Algites eatonel-
loides, sp. nov., scattered over the rock surface, a8 small branched
structures.

In addition to the species alveady mentioned, cf. Caulerpa areuata,’
Schimp., from the Flysch, Near Hastings. Leekles Coll.

V. 2857q. The reverse piece of the previous specimen.

I 'Wealdenbildung, p. L, pl. i. fig 1.

* Palwontographica, vol. xix. p. 208.

3 Beee. Trab, Gool. Portugal, 1881, pl. xx.

# Abh. k.-k. geol. Reichs, vol. i. Abth. iil. No. 2, pl. iii, figs. 1-3 and 12,
& Tyait. pal. vég. Atlas, pl, iii. fig. 6.
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V. 28573 In these s

Apparently porfeet and
satonsllyiges.

V. 2857,

elearly seen,

pecimens some of the branches show
blunt terminations. Fragments of Algites
Near Hastings. Beelles Coll,

Portions of three specimens with the branching habit
Traces of 4. catenelloidss. Noar Hastings.
Beckles Coll.

2.—Algites catenelloides, gen. et sp. nov.
Lypa, Bmall carbonaceous fragments on the same piece of roclk

‘:’ith the type specimen of 4. valdensis. British Muscum. V. 2857,
Bl 1, Figs. 1 anq 2,

Smal] g
branched ¢
sug

arbonaceous impressions of an apparently dichotomously
! hallus; the branches show indistinet signs of constrictions,
: :g,'estmg a joinfed structure, as in Catenells,

These smy) branched fragments, which show in places what
appear to be elliptical joints, as represented in PL 1. Fig. 24, are
f‘-Iﬂsely associated with the specimens of the previous species. I am
ndebted ¢, Miss Barton for the suggestion that Cufenslie approaches
mogt, closcly in habit to these delicate impressions ; the form of the
thaflhf_s, both ug regards the branching, and what appear to be
e}lll_Jtlﬁ?-l members making up the hranched axes, has a striking
5:311311.[&1'1{:)' in the fossil and recent specimens.  Amnother fact of
Mportance ig the frequent association of Chondrus erespus and
Catenolly o our coasts at the present day. This oceurrence, in
fiuch elose proximity, of two fossil forms, whose external form is
1 cloge agreement with two recent genera, is of some value as
00nﬁmmtory evidence in the question of botanie affinity. It must,
at the same time, be candidly admitted that no great importance

?“—gh[-, t? be attached to identifications or comparisons based on mere
'mpressions of external form,

Vast numbers of impressions,

- animal trails and markings, which
owe their origin o many and ex

; ceedingly diverse causes, have been
assigned to that group of plants which has come te be regarded
'Tiit;:he reccptm.ﬂe for all doubtful specimens which often afford
. ‘; or no' evidence of any vegetable nature whatsoever. The
esult of this has been to intensify that spirit of scepticism which
ought always to influence the conduct of paliobotanists, There
5, on the other hand, the danger of allowing ourselves to go too
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far, and to be unduly prejudiced by such extreme expressions of
opinion as those of Nathorst and his followers, In the present
instance I do not wish to make a definite assertion that these two
species of Wealden fossils are undoubtedly fragments of Chondrus
and  Cafenella, but merely indicate such points of agreement as
appear to exist.

These pieces of dlgites eatenelloides, Mr. Murray reminds me,
may also be compared to small Laurencias.

V. 2857. PL 1. Figs. 1 and 2. Several pieces of the branched
thallus elose to the specimens of Algites valdensis.

V. 28575 and V. 2857.. A few fragments associated with
4. valdensis on the same piece of rock. Near Hastings,
Beckles Coll.



CHARACEA, 9

Group CHAROPHY TA, Migula,

Family CHARACE R,
The Characea or Stoneworts possess certain characters, both
tst-ructural and biological, which denote a considerable advance
™ Organization beyond the less complex Thallophyte. On the
other hang there gre suflicient differences between them and the
B{"Wp hyta to 6xclude them from that group. If we follow
Migula, i, has recently written an exhaustive account of the
racea for Rabenhorst's “Kryptogamen Flora,”* and adopt a
ne“,r class division, Charophyta, we shall best represent the isolated
Position of thes, plants, and recognize that they occupy a place
ttween the Thallophyta and the Bryophyta.

Genus CHARA, Vaillant. T..

[Linn, Hist, Acad. Gen. Plant, 1737, p. 326.]
[Vaillant, Hist. Ae, R, Sci. Paris, 1719.]

Vaillant> Was the first to apply this generic term to the widely-
Spread St‘”—‘ewﬂrts; he enumerates nine species in an article
.P“blislled in 171g, The “fruits” of Chara when first discovered
in Tertiary rocks of the Paris basin were described by Lamarek®

ame Gyrogonites, and not recognized as plant remains,

z bmant contributed o « note sur la Gyrogonite,” and
poxnt?d out the regl nature of Lamarck’s fossils,
1S convenjont ¢,

Hock & apply the name Chara to those fossil remains
Which in 4y Probability belong to the Charuces. The material
1 Yol, v, p. 93,
s Hist. A R 8t 17y
i Mus T , pe 17, pl. iii.

« Nat. vol. ix. pl. xv, fig. 7 and vol. xv, pl. xxiii, fig. 12,
4 - :
Nouv, Buy, Sei. Paris, vol, iii. Ann. 5, No, 58, p. 108.
T undbuch der Palueontologie,” Abth, ii. P. 43, the refercnce
¢ Leman’s Paper is given gy {1 “Anuales” (vol. xv.) instead of Nowy. Bull.,
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which usually sapplies the evidence for the existence of these
plants in rocks of various ages, is too imperfect to enable us to
decide accurately whether the fragments should be referred to
Chara, Nitella, or other genera of Characes.

In view of this diffieulty it is better, therefore, to describe all
the Characeous ““fruits” by the term Chara, if weo regard the
generie name, when applied to fossils, rather in the sense of a
representative of a family than of the genus Chara as defined in
the more recent works on this anomalous group.

We frequently find the statement that the oldest known fossil
Charas are those which have been found in beds of Muschelkalk
age from Moscow ; but in mo case have I been able to discover a
reference to the author who first noted this occurrence. It is by
no means improbable that we must go mueh farther back in the
geologie series to find the earliest traces of Chara *fruits.” Tn
a paper in the American Journal of Seience for 1889, Knowlton?
gives three figures of some *problematic organisms” which it is
difficult to believe can be anything but Chara ocogonia. They are
described as minute spirally-grooved bodies 1'50 mm.—1-80 mm.
long, and 1-70 mm. broad, with a small aperture at one end ; these
bodies occur in large numbers in Lower Devonian-Carboniferous
sandstones, and were mentioned in 1873 by Meek,? who spoke of
them us showing all the external characters of Chara. Knowlton
recognizes the strong likeness to this genus, but quotes various
opinions which throw a good deal of doubt on the plant-nature of
these small fossils.  One objection is that the fossil bodies have on
their surface the marks of more than five cells, the number making
up the envelope of recent Chara vospores; and in the living forms
these spirally-placed cells are twisted to the left, but in the fossils
to the right; this, however, Knowlton suggests is “no vital
objection to the supposition that this might have been an archaic
or original type from which the more modern forms have
developed.” ?

Other arguments against their Characeous affinities are (i) the

! Tam indebted to Mr. Davies Sherborn for calling my attention to this paper
and to Ulrich’s genus Moellerine mentioned below. Amer. Journ. ser. iii. vol.
xxxvil, p. 202,

* Report Geol. Surv. Ohio, vol. 1. pt. ii. p. 219,

8 Loo. cit. p. 204,
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large numbeys
(1) their ogey
depth,

Sl b bl 1
The gonerio name Caleisphera was proposed by W ]llmmsmlkﬂ f;),f
certain smg]) bodies common in Cm'boniferﬂl‘ts_ Limegto.ne ro]cj :1 to
the neighbourhood of Moel, North Wales ; this S apI(J ;t,ion
the Amerjean fossils by Knowlton with the specific design
C. Lemong, Knowl, :
From the Same geological horizon Dawson ? hu‘s desc-nbsd ]"Vh:;‘
& Tegarded ag 5 foraminiferal spocies, Succammina (Oaimiméhe
riana, Daws,, and these, Brady suggested, probably 1‘1910,ngﬁ:ures
SAme group as the forms figured by Knowlton. ]Ja.wsmil; sm:lton.
are yof nearly s Suggestive of Chara, as are t}‘f’se O_f N o
Sinee Dawson named these Devonian fossils, Ulrich,? 111' & Uir;arnl
dpparently of Previous descriptions, instituted a new f‘m rum.r; ;]-§u3
genus, ﬂ!belle-rirw, for their reception,  From the (.-tu-bum:, .
i ¢ Wethered* has recorded ELUUthm" m].[}':’
S I Williamson’s genus Caloisphara, but wm}'l Lte
beliet that it {5 of a Protogoan nature.  Enough has bm?n M:;d t:
ty of our having to zo back to Devom.an 5 I‘é:t i
specimens of Chara. Witlu_»ut hu',vlﬂg‘ 'S:Eg
I being aware of the diffieulties poin e1
d speecinlists, it must he admitted that the ﬁ;-;.u‘l‘et.
Specimeng exhibit 5 very marked resemblance to GIhameeous fruits :
the reasong brought forward against accepting t.}ll_s resﬁ}nblnneeba‘:
Droof of identity do not appear by any means decisive. The nuiub 11.
of “nveloping cells need not be regarded as fixed and 1'1nalte1.1' ti*;
and g similay oceurrence of large numbers of C]lzu-.as; 1111 the roc
Matrix may be noted in the case of the Paris Buasin fresh-water
Toeks of In most cases the plants arve represented 1?3'
the 80-cal] which are simply the oaspores enclosed in
ells of the envelope, or, nof infrequently,
ells. Romains of the vegetative orgu‘ns- are
been described in g fossil state are of littls
otanieal point of view,
‘-‘-‘—“__‘_ﬁ_A_,

- 58, lllld
miformly seattered through the rock ms:(f srable
rence in strata formed in water of conside

show e Possibili
for the earliost
Kuow}ton’s materi

out by CXPeriengg,

acene ago,
ed “fruits,”
© Spirally arranged o
Without t},, Encasing ¢
rare, ang 8uch as have
OF 10 interegt from o 3

—= —— =2
- W E e

* PHil. Frane, 1880, p. 521.

* Canad, Nat. n.s. val, x, p- 1.
3

Geol, Mag. 1886, n.s. Dee, 8; vol. i P. 874,
* Quart, Journ, Geol. Soc. vol. xliv, Proc, p. 91.
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In rocks of the Jurassic system several species have been dis-
covered. Saporta,’ in his important contributions to the Jurassic
botany of France, institutes a new species, Chare Bleicheri, from
Oxtfordian rocks at Cajase in the Départment Lot.

Heer® named aspecios, Chara Jaceards, Hr., from the Purbeclian
of Villers-le-lac and other localities in the Canton Neuchitel ; this
species is also recorded by Saports,® on the authority of Giradot,
from the same geological horizen in the neighbourhood of Pont
de la Choux. Another species, Chara Maillardy, Sap., has recently
been described from this district by Saporta,* but his figures show
the epiral markings of the encasing cells almost longitudinally
placed, and, indeed, the drawings are by no means convineing as
regards botanic affinity.

Heer’s species, Chara Jucoardi, Hr., is quoted by Schenk? from
beds which may be of Wealden age, at Locle in the Canton
Neuenburg. In Britain we have a reference by Phillips® to the
occurrence of Chara in the “Upper part of the Wealden deposits™
of Swanage Bay, Isle of Purbeck; the same genus is included
in the list of Isle of Wight fossils in Bristow's Memoir™ on the
Geology of that island, from a locality between Brixton and
Atherfield.

Bo far as T am able to discover, no specific name has been applied
to these English Mesozoie Charas. In the Museum of Practical
Geology, Jermyn Street, there is a specimen showing a number of
hollow casts of the Isle of Wight Charas; these should probably be
included in the species Chara Knowitoni, sp. nov. A fow of the
more clearly preserved easts show that there were about 10-12
almost horizontal lines on the surface of the vogonia. The casts
are somewhat longer and narrower than the impressions from
Ecelesbourne, but this muy be due to the fuct that the latter have
been more crushed, and have, therefore, an apparently greater
breadth.

1 Pal. Frang. sér. ii. vol. i, p. 214, pl. ix. figs. 8 and 0.

Z Urwelt, 1879, p. 176.

8 Pal. Frang. sér. ii. vol. i, p. 216, pl. ix. figs. 12 and 13.
& Ibid. ii. vol. iv. p. 499, pl. lxxii bis.

& Palmontographica, vol. xix. p. 204, pl. xxv. fig. 1.

® Quart, Journ. Geol. Soe. 1858, p. 46.

7 Mem. Geol. Sury. 1889, p. 258.
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L.—Chara Knowltoni, sp. nov.

Tiype. Imperfectly praserved oogonia discovered by Mr. Rufford
at CLff g

1 Dear Hastings. Dritish Museum. Registered number
V. 1070, Woodgut, Fig. 1,
Oogonia broadly oval in form, the largest specimens about 5m.
long anq approximately the same breadth at the broadest part.
Surface marked ywith eleven or twelve ridges, arranged in the
form of o flattened spiral very little removed from the horizontal,

Fig. L.—0ogoniny of Chara Lnowitoni, §p. mov. (V. 10704), x 30.

Bach Specimen s govered by a thin and hrittle layer of car-
taceous matter, and iy 4 probability the ridged surface is that
ing cells, the substance of which is left as o black

Which this species is founded are confessedly

Y such as to warrant the institution of an
: Such characters, however, as are available
Indicate vey

: ¥ elearly markeq differences from the Wealden
Provious]y deseribed,

to designaty the

species
It may, therefore, serve a wugeful purpose
e b Bl:itish specimens by a new name, provided the

‘ Pt in ming that the materia] hitherto found in the

Eng}lsh beds is not at al| adequate for the Purposes of thorough
Specifip deﬁnition.

Mr . I have ventured to name this species after
. HOw tt)n, Wh h el i 5 o,
fossil Charge, O has recently added to our knowledge of
C?aarm Jpresenfi Species differs from the other Wealden form,
mm'.ea 1‘;("""2""@; M haying many more surface ridges, and in its

slobular ang Jpgq elongated shape, The globular form may,
however, g5 ¢

: pre\"ionsly Suggested, be, to g certain extent, the result
of ﬂattenmg.

A specimen fignreq by Squinabol ! from Tertiary beds of Liguria,

1 Contril, T foss, Liguria,

vol. i, p_ 7, DL xii. figs | and 2.
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and referred by him to Chare Meriani, A. Br., agrees fairly
closely with our Wealden form.

Amnother species, Chara Stantoni,' recently deseribed by Knowl-
ton from the Upper Cretaceous Bear-River formation of North
America, agrees in the large number of almost horizontal ridges
with Chara Inowlfond, but differs in shape.

Among English Tertiary species there is a distinet similarity
to a specimen of Chara medicaginula, figured by Lyell,* showing
the “mnut” cnclosed in the * integument.” The inner purt
(“nut™) has a close resemblance to the present species.

The common rccent species Chara fatida, A. Br., posscsses
oogonia not far removed in appearance from the Wealden type,
but, as Lyell points ouf in reference to Tertiary species, the fossil
oogonia are more globular than those of living British species.

V. 1070z. Woodeut, p. 13, Fig. 1.
Some of the oogonia are fairly well preserved and show the
characteristic markings clearly. Near Hastings.
Presented by P. Rufford, Esq., 1885.

V. 1070. Several oogonin scattered in the matrix. Near
Hastings. Presented by P. Rufford, Esq., 1885.

V. 9282. A cluster of oogonia elosely crowded together, with
odd ones scattered about. The spherical form well shown, buf
markings indistinet. Ecclesbourne. Rufford Coll.

V. 92808. Several specimens in an argillaceous matrix, some
with the surface markings fairly clear. Eccleshourne,

Rufford Coll.

1 Bot. Gazette, vol, xviii. p. 141.
2 Trans, Geol. Soe. ser. ii. vol. ii. 1826, p. 90, pl. xiii. fig. 3.
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Group BRYOPHYTA (MUSCINEZE).

There i3 4 well-marked and chavacteristio alternation of genera-
tiong iy the ].ife-]:uistury of the members of this group; the Oophyte
S€neration (moss plant) being the more conspicuous of the two.

O vaseulayp tissne, and no true roots,

Ur knowledge of fossil mosses and liverworts is lamentably
deﬁci“nta and, indeed, the evidence upon which many of the so-
Called fpsqq mosses have been named is far from satisfactory.
‘Eant}' 48 the material is on which the geological history of these
Plants i founded, we are not justified in assuming that they are
HOTepresontodin pre-Tertiary times.!

'he carliest representative of the Musei to which reference need
® made i5 gy which was deseribed in the “Comptes Rendus”
OF 1885 by Zeiller and Renault from the Coal-Measures of

Mmentry  this species, Muscites polytrichuceus, has since boen
8ured by the same authors in their work on the Commentry
fossi) flova.s  Aq usually happens in the ecase of fossil mosses,

e are no signs of a capsule. The figures of this carboniferous
“Pecies g certainly much more suggestive of the vogetative parts

4 mosg thay em'y other plant. M. Bescherello suggested the
WO recent gonera, Polytrichum and Llizogonium, as the nearest

TCent formg 48 regards the characters of the vegetative parts,
1 conneetion with Palwozoic mosses the comparison made by
lws-Lauhgen is worth noting*; he compares Lycopodites Maakii
"Om the Coal-Measures of North America, and Z. uncinatus, also

arbonifergys age, to certain of the recent Hypnee. Passing
on‘t° the Mesozoie system, we have further evidence for the
?’Ustlenee of this group of plants, as Starkie Gardner has shown

'S Paper “On Mesozoio Angiosperms.”®  He had occasion to

‘-—-““——_

1 Bower, Annals Bot, vol. v. p. 130.

2 Vol. c. p- 660,

® FL. foss. Houill, Commentry, pl. <k, figs. 2-4.
¢ Fossil Botauy, p. 186,

5 Geol, Mayg. 1886, p. 203,
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examine a specimen oviginally deseribed and figured by Buckman*
under the name Najadite, from the plant bed at the base of the
Lias, near Bristol; his inspection of this supposed monocotyledon
led him to the conclusion that Buckman’s plant was probably
closely allied to the common fresh-water moss Fontinalis. In this
opinion he was supported by Messrs. Cs rrathers and Murray, of
the British Muscum, to whom the specimen was shown.

In a footuote to Gardner’s paper the important fact is added
that a capsule had been sent to him by Mr. Brodie from the same
locality.

The argument advanced by Heer? in the ¢ Trwelt der Schweiz
for the existence of Triassic mosses ig well known. Tn describing
some Lias insects from the rocks of Schambelen, Heer notes the
absence of fossil fungi in these rocks, but goes on to say that their
presence may be inferred from the cccurrence of certain genera of
beetles. The same kind of reasoning is made use of in the case of
mosses ; four species of Byrrhus, found in the Schambelen Lias,
are supposed to warrant the assumption that mosses were also in
existence, because at the present day the nearest living allies of
those Schambelen beetles derive their food from mosses. Such
regsoning can hardly be accepted in the accumulation of reliable
evidence for the geological history of particular classes of plants.

A Cretaceous moss has been figured by Ettingshausen and Debey
from the Aachen and Maestricht rocks under the name DMuscites
eretaceus®; the figure of the type specimen shows a very small
and imperfect fragment. The plant fragments figured by Roemer,*
and described by him as Muscites imbricatus and M. faleifolius,
from the North German Wealden beds, ave most probably pieces
of coniferous bramches, and certainly of no value as records of
Weunlden mosses, The specimen figured by Dunker, from the
qame district, as Muscites Sternbergianus, is in all probability &
fragment of & coniferous branch. From the Tertiary rocks several
authors have described species of Muscites, but in nearly all cases
the determinations are based solely on fragments of vegetative

1 Quart, Journ. Geol, Soc. vol, vi. p. 413

2 Urwelt, 1879, p. 99.

3 Denksehr. k. Ale. Wiss. mat. nat. CL vol. xvii, p. 185, pl. 1. fig. 6.
4 Verstein. Ool. Geb. p. 10, pl. xvil. fig. 2.

s Wealdenbildung, p. 20, pl. vil. fig. 10.
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Organs, and thesg alone are not often trustworthy guides : there is
B exception in the case of Gymnostomum ferrugineum,' figured hy

udwig, where the capsule is preserved with portions of the moss-
Plant ster,

The paleobotany of the Hipatice is no more satisfactory. OF
alwozoie liverworts there appear to be no records preserved.
A single specimen of a plant with dichotomously lobed flat fronds
148 beon described by Fliche and Bleicher as a new species of
jd{“’"d‘a?‘tl‘-i-'w,e A oolithicus ; it was discovered in Lower Oolite rocks
" the neighbourhood of Nancy. The authors of the spacies point
Ut that such forked laminar structures may be referred to certain
iehens, algg or liverworts ; in this case the latter elass is the one
chogen,

In speaking of fossil al g reference was made to Fucoides erectys,

eck,, from the Yorkshire Oolite, as being possibly a liverwort and
1ot an algal impression. :

he Tertiary Hepatice are more satisfactory, notably some

8ired by Saporta® from the Paris Basin showing distinet male
‘eeeptacles.  From the Baltic Amber Goppert* has determined
VaTioug examples of the Bryophyta, and instituted the generie term
“Yermannites to denote the existence of certain supposed
Patics which resemble the Jungermannia rather than the
“chantia section,

Class HEPATICUE.

The Vegetative dorsiventral body is in the form of g thalloid
Cr(-aeping structure (Thalloid Liverworts), or a creeping stem with

R leaves which are always without a midrib (Folioge Liver-
k), Prstoners feebly developed.

Order MARCHANTIEA,

Vegetative body of the thalloid type, with or without a midrib ;
Talches of the « thallus ” more or less elearly forked.

! Paleontographicn, vol. viii. p- 160, pl. Ixiii, fiz. 9.

* Bull. Soc. Sei. Naney, sér. ii. vol. v. pp. 67, 68, fig, 1.
¥ Mém. Soc. Géol, France, sér. ii. vol. viii., p. 289,

* Bernsein, p. 113.



18 MARCHANTITES.

Genus MARCHANTITES, Brongniart.

[Tableau, p. 12.]

Vegetative body of laminar form, with apparently dichotomous
branches, and agreeing in habit with the recent thalloid Hepatice,
as represented by the genus Marchanti.

Brongniart’s term Marchantites is, in the present instance, pre-
forable to Marchantio; the latter would suggest a fossil which
might reasonably be regarded as a species of the vecent genus;
the former has a wider meaning, and, if used in the broad sense
indicated in the above definition, would refer rather to a type
of vegetative body than to a special genus.

1.—Marchantites Zeilleri, sp. nov.

Type. Specimen in the British Museum. V. 2330. Discovered
by Mr. Rufford. PL I Fig. 3.

« Frond” repeatedly divided by forked branching, apparently
dichotomous. Average breadth about Smm. ; the branches have a
distinet and fairly broad midrib, and on cither side of the central
axis are thin and filmy.

I have numed this Wealden species after Professor Zeiller, of
Paris, who is one of the authors of the oldest known species of
moss, and whose labours in paleobotany have done so much to
establish the subject on a more scientific foundation.

Tn habit and size this species very closely resembles Darehantiv
Chenopoda, Linn., from tropical America. No other genus, so far
as resemblance in habit is concerned, agrees 80 nearly with the
Wealden form as Marchantin, but without trace of cither male or
female receptacle, or other aids to identification, no great stress
chould be laid on the comparison. There is the same branching
habit and distinet midrib in Leckenby’s species, Fucoides ereefus.’
In both the midrib is clearly shown by the much darker colour of
the median portion of the thalloid impressions; the thinner lateral
parts in the present species appear almost like brown stains on the
matrix. A somewhat similar form, but without any striking
resemblance, and, indeed, of much smaller size, is figured by Debey

1 Quark, Journ. Geol. Soe. yol. xx. p. T4, pl. xi. fig 3.
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and Ettingshausen, under the name Hulyserites gracilis, from the
Cretaceous of Anchen and Maestricht. This so-called alga might
also he Gompared to a fragment of a filmy fern frond.

V.2330. p1. 1. Fig. 3.

This specimen shows very clearly the habit of the plant, and
“pecially the marked contrast between the sharply defined black
midrib and the light brown impressions of the more delicate lateral
Portions. Hecloshourne, Rufford Coll.

V. 2330¢. Practically identical with V. 2330, Eeclesbourne.

Leuffard Coll,

V. 2334, Several smaller pieces of the branched thalloid body :
o the same slab of ironstone are fragments of Sphenopferis
£ bﬂ‘m'nea', 8p. nov. Eeclesbourne. Rufford Coll.

PLANTA INCERTZE SEDIS.

] In p. 1. Figs. 7 and 8, two specimens are represented which
1t i difienlt to refer, with any degree of certninty, to definite
8ehera, but which may be briefly deseribed here ag possibly
Yeferable to the Pleridophyta.

Specimen A, 1. 1. Fig. 7. V. 2370,
Becleshourne, Rufford Coll.

The figure shows a clearly preserved and sharply cut black

Sructare Projecting in a button-like form from the rock matrix,
In the tenfre is a distinct depression, and from this extend
Dume

Tous radiating ridges which eurve downward at the periphery ;
hegg ridges appear to be the projecting midribs of leaf-segments,
Which terminate acutely, and are fused together laterally in the
M0 of a circular sheath. I am inclinod to regard the specimen
a3 an Equisetaceons leaf-sheath, but prefer to leave it unnamed
. the hope of fresh discoveries affording more definite evidenco
38 10 its botanjea] position

= Ll

.
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1 Denkschr, %, Ak. Wiss, math,-nat. CL vol. xvi. 1859, p. 61, plL. i.Afigs. 1-2.
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A very similar fossil has been figured by Fontaine from the
Potomae beds of Baltimore as ‘‘an undetermined plant” ;' his
specimen is smaller, but very similar in form ; it shows a cireular
orifice in the centre, a character not noticed in the English
example. The Potomac fossil is described as more like a leaf-
sheath of Eyuisetum than anything else. Ettingshausen® has
fisured a small object from the Wealden of Zobing, described as
a ¢ Patellenihnliches Gebilde,” which may he compared to our
fioured specimen. In the genus Plyilotheca there iz a certuin
amount of resemblance to the present specimen in the form of
the leaf-sheaths. Zigno'sfigures of Phyllotheca equisetifurmis, Zig.,*
represent stems with nodes clasped by Jeaf-sheaths deeply divided
into acute and slightly incurved segments. In the case of a
detached leaf we should expect, however, to have a circular
structure with a central aperture. In a leaf-sheath of Phyllo-
theoa Sehtschuraroskii, Schmal.,! from the Russian Jurassic roeks,
there is also a certain similarity as regards size and general form.

Specimen B. PL L. Tigs. 8 and 9. V. 2328.
Ecclesbourne. Rufford Coll.

This specimen consists of a repeatedly branched structure bear-
ing small and closely arranged leaves ; the axes of the branches
are distinguished in several places by the presence of a white
mineralization substance in the form of fine longitudinal lines,
suggestive of a slender and woody central cylinder; the general
habit is somewhat stiff ; length 3 cm.

Mr. Carruthers, to whom I showed the specimen, recognized a
resemblance to the sporangiferous branches of some of the Lycopo-
dium Phlegmaria group,® and pointed out the possibility that the
small carhonaceous patches shown in Fig, 9 in the axis of the left-
hand leaves may be the remains of sporangia. In addition to these
black patches the enlarged piece of a branch (Fig. 9) shows the
pointed and slightly faleate leaves, which appear to occur in two

1 Potomac Flora, p. 276, pl. elxxiii. figs. 11 and 1la.

2 Abh, k.—k. geol. Reichs, vol. i, Abth. iii. No. 2, p. 82, pl. iii. fig. 20

3 Flor, foss. Oolit. vol. i. p. 60, pl. viii. fig. e, etc.

¢ Sehmalhausen. Mém. Ae. Imp. St. Pétersbourg, sér. vil. vol. xxvii. No. 4,
1879, pl. vi. fig. 8.
& Baker. Fern-allies, p. 19.
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alternating rows, There is certainly a marked resemblance
between some specimens of fertile branches in members of the
Li’"”j"ﬂdc"ﬂm Lhlegmamria group and the Wealden fragment; but the
ature of the fossil renders it unwise to give expression to this
resemblance by adopting the name Lyeopodites.

The occurrence of this genus in Wealden rocks has previously
been hingeq by Mantell; he includes ? Zyeopodites in a list of
fossil plants from Tilgate Forest.

Nathorst* figures and describes a specimen as “undoubtedly

Yeopodiaceous,” from a Jupanese locality which has afforded a
flora with 4 distinet Wealden facies. In Saporta’s recent list of
Plants from the ‘Wealden of Portugal ® there are included certain
Species of Lycopodiaceous plants.

At first sight the specimen suggests, as Mr. Rufford pointed out,
& moss-like plant. 8o far as I have been able to determine there
48 N9 specias of true mosses which show any close similarity in
habit 44 the fossil, but in the Hepatice there are some forms in
Which the resomblance is distinetly close, e.g. the genus Porella.

A strong argument, however, agninst adopting such a generie
term g4 Jungermannites is the indication of a woody axis, to which
Teference hag already heen made.

Fina]]y the possibility must be noted that the real affinities of
Specimen B may eventually prove to be with the Cemifere. OF.
Bl T, Fig. 8, with Heer's figures of Widdringtonites Reichii (Btt.)*
a‘ud Juniperus  macilenta (Hr.),> both from the Cretaceous of

Teenland ; also Lesquereux’s figure of Glypiostrobus gracillimus,®

“8qx., another Cretaccous conifer.

—=_

! Trang, Geol,

. Soe. ser. ii. vol, iii. 1885, p. 213.

Denksehy, 1. Ak, Wiss, math.-nat. CL vol. 1vii. 1890, p. 50, pl. ii. fig. 8.
. (Enmpﬁ. Rend. vol. exiii. 1891, p. 249.
: FL fous. Aret. vol, vii. 1883, pl. lii. fig. 5.
; Lhid, vol. vi. 1882, pl. xxxv. fig. 10,
Rep. U.8. Geol. Surv. vol. vi. 1674, ple . fig. 11.
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Group PTERIDOPHYTA.
(VASCULAR CRYPTOGAMS.)

Plants with a highly organized sporophyte generation, possessing
true vascular (conducting) fissue, and true roots.

With the exception of Istetes, Botryehium, Holminthostachys,
and, according to recent observations, Eguisetum,’ there is no
sccondary thickening in the vegetative structures of the living
genera included in thiz group. Among fossil genern secondary
thickening appears to have been common,

The Pleridophyta differ from the Bryophytain the greater advance
in physinlogical division of labour ag expressed in the more com-
plete differentiation of tissues. The presence of a true vaseular
system and the possession of true roots at onpe separate the
Lheridophyte from the next lower group of plants. In the
higher group the sporophyte generation is the more conspicuons ;
in the Bryophyta the gametophyte (oophyte) generation is more
prominent.

Class EQUISETIN 4.

Leaves in whorls and small in proportion to the stem, in the
form of sheaths, with long or short teeth, elasping the stem at
the nodes.

The fertile branches terminate in spikes formed of leaves
modified in the form of peltate scales arranged in close whorls
with sporangia attached to their inner surface.

Family EQUISETACE .

Contains the single recent genus Eywisetum, and the fossil
species included under the generic name Fyuisetifes,

! Cormack, Annals Bot. vol. vii. 1893, p. 63.
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Genus EQUISETITES, Sternberg.
[Flor. Vorwelt, vii. 1838, p. 43.]

A general name applied to such fossil remains as closely resembla
the recent genus Hyuisetum.

Brongniart,’ Schimper, and other authors use the term Eguisetum
for the fossil representatives of that genus; as the former has
pointed ont, there are several species which from the character
of the fertile as well as the sterile stem structures cannot be
separated from the recent genus. So fur as we are able to judge,
this appears to be the case; but as yet we are in the dark as to the
histological structure of the fossil forms, and, with such material
as palwobotanists have to deal with, there cannot be any certainty
as to the exact connection between the living and fossil equise-
taeceous plants. In addition to this necessary imperfection of the
fossil material, there is another argnment in favour of some slight
distinction in the name used for species other than those now in
existence, namely the fuct that we thus have a convenient distin-
guishing mark between recent species of Eyuiselwm and their
geological representatives.

Owing to the absence of internal structure in the fossil repre-
sentatives of the Eguisetacew our exact knowledge of the ancestral
forms of FHguisetwm leaves much to be desired. Graf Solms has
called attention to this fact in his ““Fossil Botany,””* and he gives a
short critical account of the geological history of the sole surviving
genus. A few examples have been recorded from the Coal-Measures
of different countries, but as a rule there is very little to be learnt
from them. Without attempting any review of the older equi-
Setuceous plants, it is of interest to note that there appears to be
Some evidence for the existence of this family in Britain during the
Coal-Measures period. Kidston® has recently figured and deseribed
Part of a sporangiferous spike which seems to resemble the fertile
apex of a recent Eyuisetum stem. This new species from the
Coal-Measures of Yorkshire is named Byuisetum Hemingwayr.

! Brongniart, Tablean, p. 46.

*p. 175,

® Annals, vol. ix. ser. vi, 1892, p. 188. A Permian species, E. Jaualyi, has
Tecently been recorded by Professor Zeiller from Commentry. (Saporta, Rev.
8. hot. vol. v. 1893, pl. iii, p. 179.)
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So far as facts are available, we are warranted in the conclusion
that the species of the genus Zyuwisetum, from the Upper Carboni-
ferous period to the present day, appear to have undergone but
little change in habit and external appearance ; the most striking
difference being one of size. In the Triassic period, when
Ejquisetites seems to have reached its maximum development, we
find an abundance of very large stems; from that time the size
gradually deercases, and, in the Wealden strata, the few species
that are known approach much more nearly in size to the living
members of the family.

l.—Equisetites Lyelli, Mantell.

1833,  Egwisetum Lyelli, Mantell, Geol. 8. K. England, p. 245, figs. 1-3.

1846. _Equisetites Lyelli, Unger, Gen. spec. plant. foss. p. 60.

1848, Byuisctites Lyelts, Bronn, Index Pal. Nomencl. p- 464.

1849, Eyuisetum Lyelli, Brongniart, Tablean, pe 107.

1854, Egwisetites Lyelli, Morris, Brit, foss, p. 8.

1869, Hguisetwin Lyelli, Schimper, Trait. pal. vég. vol. i. p. 263, and vol.
1, p. 453.

1871.  Bquisetum Lyeiti, Schenk, Palwontographica, vol, xix, Pp- 207, pl, xxii.
figs, 10-13.

1882, Byuisetites Lyelli, Rengult, Cours bot. foss. vol. ii. p. 150,

1889, Hguisetum Tyelli, Foutaine, Potormac Flora, p. 65, pl. 1. fig. 7; pl. ii.
figs. 4 and 5.

Type. Small pieces of stem of an average thickness of 1'5 cm, ;
internodes about 25 em. in length, the leaf-sheaths divided into
numerous lincar acuminate teeth. The surface of the internodes
shows faintly marked and numerous longitudinal lines. Single
branches at the modes of frequent occurrence, Sporangia and
spores unknown,

The majority of the specimens in the British Museum are pieces
of stems showing the leaf-teeth projecting some distance above
each node, and also in a few instances there is a thin brown film
on the surface of the internodes. This brown surface layer is
all that remains of the planf. tissues, and probably is simply the
remains of the epidermal layer of cells; it is well shown in
specimens V. 59 aud V. 2864,
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V. §9. PL L Fig. 5.
A good specimen, about 12 cm. in length; leaves and nodes
well shown, also the base of a Iateral branch. St. Leonards.
Lresented by Mrs. Burnelf, 1882.

V. 592. This small piece is probably the apical bud of a stem
or branch. ¢f. 3601. 8t. Leonards.
Presented by Mys. Burnett, 1882,

V. 710. Well-preserved stem; shows three internodes 2-2-5 cm.

in length ; leaves distinet. St. Leonards. Dawson Coll.
V. 2284. Possibly a badly preserved leaf-sheath of Z. Zyelli.
Eeeleshourne, Rufford Coll.

V. 2617. Pieces of the larger kind of stem with shorter inter-
Dodes. Cf. 8383, ete. In this specimen the leaves are distinct
and appear to agree with those of the E. Lyelli type. At one or
two of the nodes where the leaf-sheaths are less complete there
s o marked resemblance to H. Phillipsii,! Schimper. Gf. also
E. lusitanicum,* Heer. Some of these larger examples come very
Bear to the figure of Calumites arenosus minor, Jacger,® a species
of Zguisetites from the Stuttgart sandstone. Sussex.

Beolles Coll.

V. 2730z. Probably the tapering end of a stem showing over-
lapping leaves. €f. Mantell’s figure * showing a similar tapering
stem. Keeleshourne. Rufford Coll.

2864. Several specimens with good nodes and leaves; also
branch scars. Pounceford, Sussex. Leckles Coll.

2867. This picce of stem shows five internodes, measuring
10 ¢m. in length and 15 em. in breadth. One distinet branch
Scar, with traces of others. Imperfect impressions in some places
of the long leaf-teeth. Cf. Schenk, Palmontographica, vol. xix.
Pl xxii, figs. 10-11. Mantell Coll.

3579. An unusually long piece of a branch attached to the stem.
Mandell Coll.

! Schenk, Palwontographica, vol. xix. pl. sxii. figs. 6-9.

* Heer, Sece. Trab. Geol. Portugal, 1881, pl. viii. figs. 1-6.
¥ Jueger, Pllanzenverstein, Stuttgart, pl. vi. fig, 2.

¢ Geol. 8.1, England, p. 245,
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3582. 12'5 cem. long. Average length of internodes 2 em.,
breadth 1-2 em. Mantell Coll.

3091. Badly preserved and crushed stem, shows four and
a half internodes. Ome branch. €f. Schenk, Palizontographica,

vol. xix. pl. xxiv. fig. 12. Dantell Coll.
3594. Stem showing three nodes, sheathing leaves, and one
branch, Mantell Coll.

3598. Small piece, with ome node and leaf-testh particularly
well shown, also a branch; almost identical with Schenk's fig, 11,
pl. xxii. Paleontographiea, vol. xix. Mantell Coll.

3601. This small specimen may be merely a fragment crushed
at one end, but possibly it is the apical termination of a branch.
The long linear leaf-teeth are distinetly seen and appear to be
closely pressed against the apical bud, Cf. Fyuisetites Mitnstert,
Sehimp.! Mantell Coll.

8383. Internodes ahout 2°2 em. long and 22 em. broad. This
gpecimen, also 10,847, 12,399 and others, has shorter internodes
than most examples of the species; the leaves are less clearly seen,
but faintly indicated here and there. There is a distinet similarity,
as regavds the diameter of the stem and the length of internodes,
between such specimens as this and the figure of Hyuisetites
Plillipsii, Schimp., given by Schenk,® but I am unable to fix
upon any definite characteristic which would warrant the removal
of these larger forms to another species, Pounceford. Mantell Coll,

12,899. Probably the same species. 14'5 em. long; leaves
not elearly defined, Pounceford. Mantell Coll.

12.403. Internodes 2'5 em. in length, 1°8 cm. broad. Im-
perfectly preserved. Pounceford. Mantell Coll.

12,406. 115 cm. long. Tmpressions in the places of the
characteristic leaves. Pounceford. Muntell Coll.

39,123. 65 em. in length. Crushed and very imperfect. At
two of the nodes there are irregular Projections, with their
surfaces exhibiting a rough warty appearance ; in all probability

! Behimper, Trait. pal, vég. Atlas, pl. viii. fig, 4.
* Palwontographica, vol. xix, pl. xxii,
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the result of iron pyrites. At first sight these rough projecting
parts remind one of Phyllotheca sporangia, but in reality they have
1o renl eonnection with the stem. Pounceford. Mantell Coll.

The following registered speczmens are smaller, or less worthy
of note :—V. 2318, Rufford Cvll.; 3575-3578, 3580, 3585-3590,
3502, 3593, 3595-3597, 3599 3600 3602-3606, 10,835-10,839,
10,847, 38,375, Muntell Col

1824.
1833.

1846,
1844,
1846.
1846,
1846,
1848,
1848,
1848.
1848,
1848,
1849,
1840,
1851.

1852,

1854,
1869,

2.—Equisetites Burchardti, Dunker.

? Carpolithus Mantelli, Stokes and Webb, Trans. Geol, Soe. vol. i
ser. i, p. 423, pl. xlvi. figs. 3 and 4, and pl. xlvii. fig. 1.

? Ourpolithus Mantelli, Mautell, Geol. 8.E. England, p. 245, and fip.
p- 246.

Lquisetites Burchardti, Dunker, Wealdenhildung, p. 2, pl. v. fig. 7.

Carpolithus eordatus, Dunker, loe. cit. p. 22, pl. ii. figs. 7 and 10.

Carpolithus llxttam, Dunker, loc. eit. p. 22, pl i, Llu- B.

Carpolithus Lindleyanis, Dunker, loe. ¢if. p. 22, pl. ii. fig. 7.

? Carpolithus Mantelli, Dunker, foe. cit. p. 21, pl. ii. fig. 9.

? Carpolithus Mantelli, Bronn, Index Pal. Nomoncl. p. 239.

Carpolithus Brongwiarti, Bronn, loc. eit. p. 239,

Carpolithus cordatus, Bronn, loe, eit, p. 259,

Cazpolithus Hultoni, Bronu, fee. cit. p. 289.

Carpolithus Lindleyanus, Bronn, foe. vit. p. 230,

Fquisetites Burchardti, Brongniart, Tubleau, p. 107.

Liguisetites Burehardti, Unger, Gen, spec. plant. foss. p. 59.

Byuisetites Burchardéi, Ettingshausen, Haidinger Abh, vol. iv.
Abth. i, p. 65.

Liquisetites Burchardti, Bttingshansen, Abh, k,-k. geol. Reichs. p. 10,
pl. i. figs. 8 and 4.

? Carpolithes Mantelli, Morris, Brit. foss. p. 5.

Liquisetites Burohardti, Schimper, Trait. pal. vég. vol. i. p. 264.

1870-72. Cyeadinoearpus 2 eordatus, Schimper, le. eit. vol. ii. p. 211.
1870-72.  Cyeadinocarpues ® Huttoni, Schimper, foe. eit. vol. ii. p. 210,
1870-72.  Cyeadinocarpus Lindleyanys, Sehimper, foe, ¢it. vol, ii. p. 240,
1B70-72.  ? Oyeadinocarpus Mantelli, Schimper, loe. eit. vol. ii. p. 211,

1871.

1874,
1878,
1882,
1889,
1890.

Atlas, pl. Ixxii. fig. 21.
Liquisetites Burohardti, Schenk, Palmontographica, vol. xix. p. 203,
pl. xxii. figs. 1-5.
Tguisetites Burchardti, Schimper, loe. eit. vol. iii. p. 453.
Houisetites Burchardti, Dixon, Geol. Sussex, edit. iif. p. 282,
Lyguisetites Burchardti, Renault, Cours bot. foss. vol. ii. p. 151,
Byuisetites Burchardti, Bristow, Mem. Geol. Surv. p. 288,
Lquisotites Burchardei, Suporta, Compt. Rend. vol. cxi, p. 250.



28 EQUISETITES,

Zype. Pieces of stem with well-marked dentate sheaths. The
species is thus defined by Dunker:  Byuisetites caule tonui mulfi-
articulato, striato, strifs subacutis viii—x. aeque distantibus, vaginis
tumidis lanceolato-dentatis,”

The specimen figured by Dunker has much shorter internodes
and more distinct sheathing leaves than most of the English
examples.  Schenk’s figures afford a much better idea of the
species as represented in the National Collection ; long slender
internodes with tubers attached to the nodes, The characters
shown in Dunker’s figures are those of subaerial branches, but most
of Schenk’s specimens are underground stem structures.

Lyuisetites Burchardti, Dunk., is chiefly conspicuons by the
tubers which occur in large numbers, both isolated and attached
to the stem. The oval bodies figured by Stokes and Wehb under
the name Carpolithus Mantelli have ‘been ineluded by later writers
under Dunker’s species. In the above list of synonyms I have
given expression fo a feeling of uncertainty as to the correctness of
this view ; the enlarged drawing given by Stokes and Webh ! shows
cerfain characters suggestive of something quite distinet from an
Fquisetaceous tuber. If their figure be an aceurate representation
of the fossil, its time position must be regarded as somewhat
doubtful. The other species of Carpolithus figured by Dunker
are referved to Fyuisefites Burehardty, with the exception of
Cuarpolithus sertum,? which is probably identical with Z. Yolayame,
sp. nov., and €. Brongwiarts,* which represents a tuber much larger
than Z. Burchardti, and somewhat different in form. In the figures
of €. eordatus the slightly cordate tuber is attached to a node of
the slender stem of . Burchardii. Dunker's various species of
Carpolithus were transferred by Schimper to the genus Cyeadino-
carpus, indicative of Cycadean uffinities, TIn 1871 Schenk figured
some examples of Eyuisetites Burehardti, which showed conelusively
the true nature of most of the various forms of tubers previously
classed with fossil fruits, He pointed out how the variations in
size and shape, as represented in Dunker’s figures, could he easily
explained by the effacts of pressure and the manner of preservation,
It we examine these figures carefully it appears improbable that

Y Loe. eit. pl. xlvil. fig. 1.
* Wealdenhildung, p. 22, pl. vii, fig. 3.
3 Ihid. p. 92, pl. ii. figs, 6 and 6q.
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they can all be referred to one species; many of them were no doubt
unnecessarily separated by Dunker, but in the case of Carpolithus
sertum and C. Brongniarti we do not recognize the characteristic
form of Eyuisetites Burchardti tubers, nor is it easy to account
for the differences by such causes as Schenk has snggested.

In the third edition of Dixon’s *“ Geology of Sussex,” Carruthers!
suggests that the tubers of Z. Burchardti from the Isle of Wight
may be identical with Mantell's ¢seed-vessels of Restiacew,”
deseribed in the * Wonders of Geology,”* from the Heathfield
ironstone. Schenk? refers to Bttingshausen’s figures of Hyuisetites
Burchardti and Carpolithus Lindleyanus as representin g respectively
a4 Calamitean branch, and a fragment of Walchia. The figures of
the former appear to me, however, to have been eorrectly named
by Ettingshausen ; the Carpolithus may be a fragment of Walchia,
as Bchenk suggests. Fontaine's species, Eguisetum virginicum,
from the Potomac beds of America, agrees fairly closely with
E. Burchardli.

Although I have not ineluded in the above synonymy a Japanese
Species, F. Ushimarense,® recently deseribed by Yokoyama from
beds which he speaks of as Jurassic, it is by no means certain that
his specimens should not be referred to the European species.
His deseription is very meagre, and the figured specimens not
particularly well preserved, but there is an obvious resemblance to
E. Burchardti; this is admitted by Yokoyama, who points to the
similarity in the form of the tubers. His short account of the
branches agrees with that given by Schenk for the North German
Specimens, e.g. of. Yokoyama's fig. 8, pl. xi. and Schenk, 7L
Xxii. fig. 1. In spite of the close resemblance, it is probably
better to retain Yokoyama’s new name ; the slight difference in
shape is mot of great specific value, but it is the chief feature
afforded by the imperfect materials. Further discoveries in the
Japanese plant beds may establish a specific distinetion on a
firmer basis, or, on the other hand, may atford stronger evidence of
Specific identity.

1 p. 282,

* Rdit. iii. p. 372.

3 Palwontographica, p. 208,

4 Potomac Flora, p. 63.

& Journ. Coll. 8ci. Japan, vol. iii. 1890, p. 39, pl. xi. figs. 1-3.
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Lubers of Equisetun and Eguisetites—TIn Duval-Jouve's Momno-
graph on the French species of Byuisetum some good figures are
given, which have been repeatedly reproduced by subsequent
writers, showing the nature and manner of oceurrence of tubers.
On pl. i. fig. 4, is represented a node of a rhizome of Fyuisetum
maximum, Lam., from which three sets of pyriform tubers are
given off; fig. 1 of the same plate shows elliptieal tubers attached
to a rhizome of E. arvense, L., and in fig. 5 the tuberous branches
of E. palustre, L. These tubers oecur either gingly, or several
together, in the form of a string of beads, and are simply inter-
nodes of rhizome branches which have heen specially modified to
sorve as reservoirs of food material. The internal tissues have
inereased enormously in bulk, and, at the expense of growth in
length, the internodes have become tuberous, with their parenchy-
matous cells rich in starch. At the base of each tuber the dentate
leaf-sheath is easily seen, and if the end tuber of g chuin be
removed the sheath remains attached to the tuberons internode
next below in the form of an apical crown. Frequently the tubers
are wrinkled on the outside, and, where an axial cavity is present,
this surface-wrinkling may be very pronounced. These special
internodal structures, after passing through a period of rest, are
able to grow into new Eguisetum plants, and thus serve the purpose
of vegetative reproduction.

Among recent “ Horsetails ” they occur more or less frequently
in such species as . arpense, L., E. sylyaticum, L., E. Lelmateia,
Ehrh., ete.  According to Duval-J ouve, Myuisetum tubers were first
noticed by Helwing in 1712, and are thus deseribed by him in
. arvense:*—*“ yjus radicibus glandes copiose adharent, et guam
mazxime i agris arenosis effodiuntur a suibus of pueris  rustieis.
Grati ef duleis sunt saporis.  Instinetu nature sues odoraty supey-
ficiem terre delegunt, et ftam divw ferram evoluunt, quoud appro-
pinguent ad  glandes, Polonice Geguzie, nostratibus ¢ Erd- Niisse?
dictos, quod subulei animadvertentes statim acourrunt, of pedibus
poreos abigentes leviosimo labore nucleos suos forrestyes eolligunt.
Matureseunt cirea tempora autunmn:.”

In 1768 Alberti V. Haller briefly refers to the same bodies as

! TMist. Nat, Equisetum.
# Helwing, Fl. Plant. indig, Pruss, p. 81.
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follows :—** Radicibus tamen glandium simile oliguid sepe adheret,
quot poreos eredas vequivere” De Candolle in his * Flore Fran-
Gaise” * describes a new species, F. fubsrosum, previously proposed
by Hectot, and specially characterized by the formation of tubers
on the lower nodes. In 1828 Bischoff® figured the tubers of
£ arvense attached to the rhizome. Among more recent authors,
In addition to Duval-Jouve, Milde* gives figures of tubers attached
to &, hiemale, L,

Buch tuberous internodes seem to have been unusually numerous
on the rhizome of Hyuisetites Burchardti, as is clearly shown by
the large numbers of attached and separate tubers in the English
Wealden beds. No other speeies of Eyguisetites affords such
numerous examples of tubers as this Wealden form, but a Tertiary
Species, FHyuisetites Parlatorst, Heer,® should also be quoted as
characterized by its chains of elliptical tubers. Heer originally
deseribed this species as Physagenia Parlatorii,’ from Switzerland,
and recognized a probable relationship to Z. Burchardii; he in-
cluded it, however, among the “ Plantas incerte sedis,” and, at the
fame time, compared the * bladders™ to the tubers of Zyuisetum
@ryense, L., and other species. Schimper afterwards changed
Heer's name, Physagenia Parlatorii to Liguisetuim  Paylatorii.”
Another instance of fossil tubers is recorded by Heer from the
Jurassic beds of Amur¥ under the name Eyuisetum Burejense,
Heer, and compared by him to the Wealden Llyuisetites Bur-
¢hardti. The same author has recorded another species with
tubers, . aroticum, Heer, from the * Miocene” of Spitzbergen.?
The gigantic Triassic Lyuisetites appear to have produced corre-
Spondingly large tubers, e.g. . arenpcewm, Jaeg., and E. Iinsters,
8Bternh,

' Hist. Stivp. indig. Helvet. vol. iii. p. 2 (under No. 1677, not 1676 as
Stated by Duval-Touve).

% Yol. v. p. 244.

¥ Dio Olareen und Equiseteen, pl. iv. fig. 6.

* Mon. Equiset. pl. xxix. Noya Aeta Ac. Cies. Teap.-Car. 1865, vol. xxxii.

® Heer, Fl, Tert. Helvet. vol. iii. p. 158, pl. exlv. figs. 17-18.

® Thid. vol. i. p. 109, pl. xlii. figs. 2-17.

7 Trait. pal. vég. vol. 1. p. 261.

® Fl. foss. Avet. vol. iv. p. 99, pl. xxii, figs, 6-7.

* Thid. vol. ii. pl. i. fizs 1-15.

' Bchimper, Trait. pal. vég. Atlas, pls. ix.—xi.
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V. 2367. TL I. Figs. 5 and 6.

This specimen shows very clearly the nature of the tuber and
the dentate leaf. A delicate branched root oocurs immediately
below the node to which the tuber is attached. At the apex
of the tuber the pointed teeth of the leaf-sheath are easily secn.
Of. Behenk, Paliontographica, vol. xix. p. 208, pl. xxii. fig. 5¢;
also Duval-Jouve, Hist. Nat, Equisetum, pl. i. fig. 5.

The fragment at the upper corner of the same picce of rock,
represented in Fig, 6, shows part of another tuber, also three
delicate linear acuminate teeth; the stem is traversed by two
distinet groovaes.

Fig. 5 suggests the natural position of growth of the under-
ground axis with its tuberous branch and branched root.
Bexhill. Leufford Coll.

V. 1070. Slender and imperfeetly preserved stem, 285 cm, long.
Several casts of tubers. Cf. SBchenk, Paliontographica, vol. xix.
pl. xxii. fig. 1.

V. 1070 and V. 1070a. A short piece of stem with three tubers,
and another piece with four.

V. 10706, Fragments of stems and several tubers, Tswao tubers
shown in contact, Near Hastings.
Lresented by P. Rufford, Bsq., 1885.

V. 2256. Three tubers, broadly oval in shape; the surface and
the clay casts covered with a thin black film. Bexhill,
Buflord Coll.

V. 2730a. Fragments of stems showing longitudinal ridges,

V. 27306, Narrow curved stem 20 ¢m. long; long internodes,
2-3'5 cm. in length. On the same specimen oceur several globular
and elliptical tubers, about 1-5 cm. in length. Bexhill.

Lufford Coll.

V. 2739. This specimen shows the hasal end of a tuber with a
central depression. Bexhill. Rufford Coll,

V. 2834. Several tubers of smaller size, but similar in form to
the larger examples of this species.  Cf. Dunker, Wealdenbildung,
pl. ii. fig. 10. Bexhill, Lofford Coll.

V. 2818 and V. 2819. Tragment of the same species. Bexhill,
Rufford Coll.
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3.—Equisetites Yokoyamse, sp. nov.

1846. 2 Canpolithus sertum, Tranker, Wealdenbildung, p- 22, pl. vii. fig, 3.
1875. Byuisetites Burehardti (in part), Schenk, Palmontographica, vol. xxiii,
p- 187, pl xxvi. fig, 1.

Type. Tubers and fragments of stems from Beclesbourne, near
Hastings, British Museum. Woodeuts, Figs. 2, 3 and 3%,

Stem narrow, internodes about 1-1 em. in length and 5 mm.
in breadth ; tubers narrowly elliptical, attached singly or in chains
to the nodes.

In the National Collection there are several specimens of Equi-
Setaceous tubers, both isolated and attached to stems, which are
distinet in shape from those of %, Burchardti, Schimp. Mr. Rufford
informs me that these two kinds of tubers never ocenr together,
the specimens of the latter species being found at Bexhill, those
of the other type at Eccleshourne. I have decided, therefore,
to give expression to the distinctive character of the Keeleshourne
tubers, and have named the new species after Dr. Yokoyama of
Tokyo, who has in recent years made yaluable additions to our
knowledge of the Mesozoic floras of Japan,

In E. Yokoyame there are very few details of strueture shown
In the sandstone specimens. The stems are usually in the form
of smooth slender casts with little or no indication of longitudinal
Tibs and grooves, or leaf-sheuths; the tubers differ from those of
&, Burchardti in their smaller size and narrower elliptical form.

Fig 2 (V. 2871).  Fig. 3 (V. 2871).  Fig. 3% (V. 2385).
Tubers of Eguisetites Yoloyame, sp. nov,
One of the best examples is represented in Fig. 2; part of g
Shrunken tuber is shown in place, and immediately below it is
& branch attached to the node. This example, with several others,
4 probably been preserved in the sandy soil in its original
DPosition of growth,
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In Figs. 8 and 8% we have examples of more perfect tubers.
The tubers figured by Dunker under the name Carpolithus sertum
agree very closely with some of the English specimens; but the
absence of any definition of the North German species prevents
us adopting Dunker’s name, even if we regard his specimens as
identical with ours.

In his second Memoir on the Wealden Flora, Schenk has figured
a specimen with numerous tubers under the name Zjuisetites
Burchardfi, Dunk. ; this seems, however, to have a closer resem-
blance to our new species; the tubers are narrow and less spherieal
than those of E. Burchardti. It we compare Schenk’s fig. 1,
pl. xxii. Palmwontographica, vol, xix. and fig. 1, pl. xxvi. Pulson-
tographica, vol. xxiii. we notice a distinet difference, not only in the
shape of the tubers, but in the general habit of the tuber-hearing
plant. Bchenk’s latter figure shows some of the tubers juined end to
end; the same kind of arrangement occurs in some of the English
examples, e.g. V. 23654. It is, perhaps, mot entirely satisfactory
to have to rely upon cerfain differences in the shape of tuberous
internodes in defermining specific definitions; but in the Present
instance the wavailable material appears to show well-defined
differences, and there is confirmatory evidence in the fact that
the two forms of tubers are never found in close association.

V. 2871. Fig. 2. Internodes 1-1'2 e¢m. long, about 2 mm.
broad. The sandstone mafrix is penetrated by stems and oot
fragments; portions of tubers. Cf. Z. Burchardti, Dunk., pl. i.
fig. 5.  Heclesbourne. Beelles Coll.

V. 2871, Tig. 3. A few well-preserved tubers: two shown
in place at one node; fragments of roots. Nodes not clearly
marked, no ribs on the internodes, the latter about 1 cm. in
length. Ecclesbourne. Beckles Coll.

V. 2335. Fig. 3% p. 33. Numerous tubers, some attached to
the slender stem. FEeclesbourne. Rufford Coll.

V. 727. Several tubers, with stem fragments; many of the
former show surface depressions due to shrinkage of the fuber
tissues. Eeclesbourne. Dawson Coll.

V. 2365. T'ive specimens. No detail shown. FEceleshourne.
Ryfford Coll.
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V. 23652. Two long and narrow tubers joined together, OF.
Dunker, Wealdenbildung, pl. vii. fig. 3; also Schenk, Palmonto-
graphica, vol. xxiii. pl. xxvi. fig. 1, and Heer, FL. Tert, Helvet.
vol. iii. pl. exly, Eeclesbourne. Rufford Coll.

V. 2700. Very thin stem, 1 mm. broad and 8 em. long: matriz

o2

Penetrated by roots. Eeclesbourne. Rufford Coll.

V. 2833 and V. 2834. Several tubers of the characteristic shape.
Ecelesbourne. Rujfford Coll.

Class FILICIN A,

Leaves large in proportion to the stem. Sporangia usually oceur
on the margins or lower surface of ordinary leaves; occasionally
the fertile leaves are distinguished from the sterile by well-
marked characters.

Sub-Class FILICES.

Isosporous plants. The prothallus (gametophyte gencration)
Usually moncecious, of moderately large size, and capable of an
iDdepeudent existence. The sporangia usually occur in definite
groups or sori, with or without indusia.

INTRODUCTION TO FILICES.

Probably no fossil plants are more widely known than the
fragments of fern fronds so abundant in the beds of shale asso-
Glated with our Conl-Measures.

When we come to inguive how far palzobotany has made us
int.imately acquainted with the general morphology, the minute
histology, and the natural affinities of the Coal-Measure ferns,
%t must be admitted that our scientific knowledge of them is
®Xtremely limited. There are certain forms of Palwmozoic ferns,
and in the Mesozoic flovas there are also a few genera, of which
1t is possible to speak with confidence as to family, and occasionally
4 fo internal structure; but such cases are exceptional, The
old generic names such as Pecopteris, Sphenopteris, Neuropleris,
and others, were instituted as convenient terms by which to
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distinguish certain types of fern fronds, separated from one another
by the characters of their nervation; these have been, and still
are to a large extent, the accepted terms which are used in
speaking of Palwozoic specimens. They are accepted on the
understanding that in making use of such names we are merely
admitting our imperfect knowledge, and, as the only possible
basis of classification, make use of a system which is thoroughly
artifieial. Ettingshausen, whose works on the venation of the
vegetative organs of plants arve so widely known, attempted a
classification of living ferns on the same lines as those which
are followed in dealing with fossils! That such a gystem of
arrangement rests on a foundation utterly insecure has been
pointed out by Stur in his classic work on “Die Carbon-Flora
der Schatzlarer Schichten.”? He shows how such a genus as
Lalypodivm affords examples of eleven of Ettingshausen’s venation
types, and how the same genus has three types in common with
Aerostichum, four with Pterds, four with Asplenium, and six with
Aspidium. Then again the venation type Sphenopteris oceurs in
twelve genera and three families. Hence it must be admitted
that the genera which are based on charucters of venation alone
are essentinlly provisional, and, if recognized as such, are of
cxtreme value until increased knowledge places us in a position
to determine the family to which a fossil forn belongs,

The custom of giving recent generic names to fossil ferns is
one which several writers have frequently adopted in dealing
with Mesozoie and Tertiary plants. This practice, T am inclined
to think, has been followed too commonly ; and the result has
been that among the more modern fossil ferns we find a large
number of species spoken of by the names of living gener, to
which they have little or no cluim to relationship, In speaking
of fossil algw attention has been drawn to the great danger which
necessarily accompanies this use of modern names; the same
remarks apply in the present instance with equal weight.  Surely
there ought to be good evidence at our command before a fossil
fern is designated by such names as Dicksonia, Thyrsopterds,
Aspidium, ete., and thus presumably an authenticated occurrence
put on record of any of these genera at o certain loeality and

L Parnkret. Jetztwelt. Vienna, 1865,
¢ Abh, k.-k. geol. Reichs, vol. x1. Abth. i, 1885,
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geological horizon. The termination * ites,” or some similar
Widely adopted ending, is in some degree a safeguard; it at least
shows at once that the species is a fossil, and not a recent fern,
and, therefore, as experience has taught, to be aceepted cantiously.

To vetain all the old names in spite of advance in scientific
knowledge would be at onece a want of recognition of palsobotanical
Progress, and a serious obstacle to phylogenetic investigations.
The better plan, and one less likely to add unsound links in the
¢hain of evidence on which genecalogical diagrams are attempted,
Would be to retain the older system of nomenelature, proposed by
Brongniart and added to or modified by subsequent writers, until
stch specimens are forthcoming which supply us with fertile fronds
Or pinnz, and thus render possible a comparison with recent forms
based on a surer foundation.

In Hooker's well-known paper “On the Vegetation of the
Carboniferons Period, as compared with that of the present day,” 1
the difficulties of determining fossil ferns are brought home in a
clear and striking manner by one well qualified to speak on the
tharacters of recent ferns, Many of these difficulties are recognized
by all who have even the most superficial acquaintance with
Palieobotanical herbaria, but it is probable that had more attention
been paid to Hooker’s valuable cautions our lists of synonyins
Would not have reached that length and variety which they too
fraqn ently show.

There are a number of fossil ferns from rocks of different ages,
Bamed neither on account of their venation nor fructification
Characters, but on certain morphological characteristics which are
Sasily recognized and typical of some peculiar modern genera.,
No doubt such a basis for a generic title may often be trustworthy,
angd exceedingly useful as a means of arriving within measurable
istance of natural affinity. Tn sach cases, therefore, whers we

4ve striking morphological features to guide us, we may with
Avantage make use of them without waiting for the further
®vidence of sori or sporangia.

In the works of Stur® and Zeiller® on Carhoniferous ferns we

4ve admirable proofs of the better material which paleobotanists

! Mem. Geol. Sury. vol. ii. pt. ii. 1848,
2 Loe. cit.
® Bassin Houiller de Valenciennes.
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have at their disposal to-day, as compared to fthat which was
accessible to earlier workers. In the writings of these anthors
many of the provisional and artificial terms are replaced by new
generic names of real taxonomic value, and resting on such a basis
as would be recognized as reasonable by modern botanists.

In working through the specimens of ferns mentioned in the
present Catalogue the difficulty of coming to satisfactory conelu-
sions as to limits of specific distinctions, and the claim of isolated
fragments to be included in one or other genus or speeies, has heen
demonstrated with only too much clearness. It is impossible to
deny that many of our fossil species, determined by those much
more fully equipped with the requisite knowledge and experience
than myself, are of very doubtful value. Granting the truth of
this assertion, it must be remembered that specific distinetions and
definitions are of very great importance in fossil botany, and if we
waited until our hands were full of all the needful data we should
never make any appreciable advance in the analysis of geologic
floras. We must recognize that the numerous species of fossil
plants do not all rest on unequivocal foundations ; but they are at
all events not quite so meaningless and unseientific as some would
lead us to believe.

The Wealden material affords many interesting examples of the
importance of bearing in mind the great differences in species
which are solely due to the manner of preservation, and the
character of the matrix in which the fossils are found. Some of
the fragments, marked out in clear dark-brown lines on a fine
homogencous stone, present a very different appearance when seen
as carbonaceous impressions on the surface of a grey-coloured clay.
Again, such characters as the shape of the pinnules, whether
acutely terminated or with obtuse apices, whether with entire
margins or slightly dentate, are to be used with extreme care in
view of the different forms which appear in the ultimate segments
of recent fronds, according as they are fresh and flat, or dry and
more or less curled over at the edges. The position of the pinnge
on the main rachis, whether alternate or opposite, is of little value
in the case of fragmentary remains; in reeent fronds the pinnee
may be opposite towards ome end of the rachis, and distinctly
alternate towards the other. Another character which I am
disposed to regard as of little value is the relative size of the
fronds, and also the size of the ultimate divisions. Probably the
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specimens placed together under Ruffordia Gopperti (Dunk.),
48 shown in Pls, TIL-V., will be regarded by some as obviously
distinet ; such, indeed, they may prove to be, but at present I am
Unable to draw any line between the various types which seem
to pass gradually one into another without any appreciable brealk.
To class such leaves together among living ferns would not be
considered an unwarranted step in the case of certain species; if,
therefore, such a course is adopted in dealing with fossil ferns
there can be no very serious argument advaneed against it.

In a recent volume of Engler’s “ Botanische Jahrbiicher,” we
have an interesting account by Raciborski of a Mesozoic fern flora
from Jurassic rocks in the neighbourhood of Cracow.! He has made
80od use of the specimens of fern sporophylls at his disposal, and
from the character of the sori and sporangia he has been able to
refer many species to their natural position. The genus Klukia is
Proposed by this writer for the reception of some widely-spread
Species which possess sporangia of the same type as those of the
recent Schizace@. Such a resemblance to Sekizacee was first pointed
out by Bunbury? in Pecopteris exilis, Phill,, from the Yorkshire
Coast; this species he referred to a position mear to dnemiz and
Mokria. Researches such as this are of the greatest value, and by
instituting new names like the one proposed by Raciborski, we are
femoving the plants from a purely artificial designation to a place
in the same category as recent ferns, where the generic and specific
titles are professedly based on accepted and trustworthy characters.
In the following descriptions of Wealden Filiess, the acquisition of
& considerable amount of fresh material, thanks mainly to the
labours of Mr. Rufford, has enabled us to arrive at certain con-
clusions as to the systematic position of plants hitherto known
Under provisional names. The transference of Sphenopteris
Mantslli, Brong., to Onyehiopsis Mantells (Brong.), is an instance
of this; and in the case of the Wealden species, Sphenopteris
Gipperti, Dunk., there is evidence at hand which renders
the employment of a new generic designation an advisable
step. In both these instances I have mentioned, the change
f name, and the reference to certain families of ferns, are hased
—

' Bot. Jahrb. vel. xiii, p. 1, 1891.

* Quart. Journ. Geol. Soc. vol. vii. 1851, p. 188, pl. xiii. figs. ba and 55.
An examination of Bunbury’s specimen (Botunical Museum, Cambridge), enables
e to confirm the reference to Sehizacee.
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on the gencral character of the fructification, and not on details
of sporangial structuve. Unfortunately no sporangia ave sufficiently
clearly preserved to afford that important assistance which a
more intimate knowledge of them would give. It is to be
regretted that the material from the English Wealden does mnot
often enable us to learn anything as to histological structure.
There is, however, a notable exception in Zempskya Sekimperi,
Corda, in which structural details have often been more or less
clearly mineralized, thus enabling us to add something towards the
elucidation of the real botanical position of this remarkable fossil.

A. Genera assigned to existing Families,
Order TEPTOSPORANGIAT S,

The Sporangia, with walls composed of a single layer of cells,
are developed from single surface colls,

Family POLYPODIACE AL

Sporangia stalked, and with & vertical incomplete annulus,

Genus ON'YCHIOPSIS, Yokoyama,
[Joura. Coll. Sei. Japan, vol. iii. 1890, p. 26.]

Frond tripinnate, main rachis slender, may be winged, pinnz
alternate, approximate, lanceolate. Pinnules narrow, laneeolate,
acute, alternate, the larger ones serrate, and gradually passing into
pinnules with narow ultimate segments.  Fertile pinne with
alternate elliptical pinnules which differ in shape from the sterilo
pinnules, and have the sporangia on the lower surface, giving them
the appearance of raised elliptical bodies.

This genus was instituted by Yokoyama for the reception of
a Japanese species, originally deseribed by Geyler® as Thyrsopteris
elongats, and afterwards referred to by Yokoyama as Dicksonia
elongata, The oceurrence of fertile pinnules of a distinet and
unusual type led to the removal of the specimens from Zhyrsopleris
to Onyehiopsis, Yokoyama pointed out the resemblance between
the fertile pinnm of the Japancse specimens and those of the

! Pulmontographica, vol. xxiv. I876-77, p. 224, pl. xxxi, fig. 4.
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recent genera Onyehium and Gymnogramme, especially of the
former. The original diagnosis of the genus Onyehiapsis, with
reference to a single species, 0. elongata, is as follows? :—

“Fertile seoments different from the sterile. Sori terminal,
linear, on each side of the midrib, parallel with the margin,
involucrate; the involucrum of each side confluent over the
midrib.”

Bo far as I have been able to discover, this is the first record
of Onyohium smong fossil ferns. According to the ‘¢ Synopsis
Filicum,””* the genus occurs at the present time in Northern
India, China, Japan, Java, Persia, Abyssinia, and Malayan Pen-
insula and Islands, ete.

The more detailed examination of the points of agrecment
between the fossil species and the living genus will be attempted
in the deseription of the two species Onyehiopsis elonguty (Geyl.)
and 0. Mantelli (Brong.).

1.—Onychiopsis Mantelli (Brongniart).

1824, Hymenopteris psilotoides, Stokes and Webh, Trans. Geol. Soc. ser. if.
vol. i. p. 423, pl. xlvi. fig, 7.

1825. Hymenopteris psilotoides, Sternberg, Flor. Vorwelt, iv. p. xxii.

1827.  Hymenopteris psilotvides, Mantell, Tllust. Geol. Sussex, p. 83, pl i.
3¢ and 3b; pl. i, fig. 62 and 75 pl. i * fig. 2.

1828.  Sphennpteris Mantelli, Brongniarl, Prodrome, p. 50.

Sphenopteris. Mantelli, Brongniart, Hist, vég. foss. p. 170, pl, =lv.

figs, 8-T.

1833, Sphenapteris Mantelli, Mantell, Geol. 8. 1. England, p. 241.

1833, ¢ Sphenopteris Sillimani, Mantell, Geol. S.F. England, p, 230,

1836.  Cheilanthites Mantelli, Goppert, Foss, Farnkrt. p. 231, Nova Acta
Ae. Caes. Leop.—~Car. val. xvii. Supp.

1838,  Sphenopteris Mantelli, Sternberg, Flor. Vorwelt. vii. P- 56,

1830,  Cheilanthites denticulatus, Roemer, Verstein. Oal.-Gob, p- 9, pl. xvii.
fig, 1.

1843,  Cheilanthes (Sphenopteris) Mantelli, Dunker, Progr. p. 5.

1845,  Sphenopteris Mantells, Unger, Sy, plant. foss. p, 59,

1846.  Splenopteris Manteili, Dunker, Wealdeubildung, p. 2, pl. i. fig, 4a.

1846, Sphenapteris Bomeri, Dunker, loc. eit. p- 3, pl. i, figs. 8, 4 and 5,

1846.  Sphenopteris tensra, Dunker, foc, cit, pl. viil. fig. 4.

1846, Cunfervites fissus, Dunker, loe, cit. pl. i. fig. 1.

1848, Sphenopteris Mantelli, Bronn, Index Pal. Nomencl, p. 1169,

! Yokoyama, loe. eit. p. 26.
2 Iooker and Baker, p. 143.
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1848.
1850.
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P Sphenopteris Silliviani, Bronn, Index Pal. Nomenel, p. 1170.
Sphenopteris Mantelli, Unger, Gen. spec. plant. foss. p. 108,

1861-52.  Sphenopteris Mintolls, Bromm, Leth., geog. vol. ii. P- 49,

1852.
1854,

1865,
1867.

1869,
1871.
1871.

1871.

—

1878.

1881.

1881.

1883,

1883.
1889,

1890.
1801,

1891,
1892,

Pl xxviii. fir. dad,

Sphenopteris Mantelli, Ritingshausen, Abh, k%, geol. Reichs. p. 14,
pl. iv. figs. 8 and 4.

Sphenopteris Muntells, Morris, Brit. foss. Pe2ie

? Sphenopteris Sillimani, Morris, foe, eit. p. 21.

Microlepia Mantelii, Ettingshausen, Farnkrt. Jetztwelt, p- 216.

Sphenapteris antipodum, Tate, Quart. Jomrn. Geol. Soc. vol, xxiii.
p. 139,

Splenapteris (Davallivides) Mantelii, Schimper, Trait, pal. vég. vol. i.
p. 893,

Sphenopteris Mantelli, Schenk, Palivontographica, vol. xix. p. 208,
pl. xxiii. figs, 1-8.

Sphenolepis Kurriana, Schenk, pl. xxv. fig. 6, loc. cit. p. 243, pL
xxxviii. fig. 2.

Sphenopteris Cipperti, Sehenk (in part), oo, ¢it. pl. xxv. figs. 3 and 3a.
(Not the other fisures of fhis species.)

Sphenopteris Mantelli, Schimper, Trait, pal. vée, vol. ifi. p. 469.

Sphenopteris Mantelli, Schenk, Fulwontographica, vol. xxiii. p. 158,
pl. xxviil. fig. 12,

Sphenopteris Roemeri, Dupont, Bull. Ac. B. Belg. vol. xlvi. ser. ii.
P. 396.

Sphenopteris Mantelli, Heer, Sece. Trab. Geol. Portugal, 1881, p. 12,
pl. xi. figs. 1-5, pl. xii. figs. 26 and 263,

Splenopteris valdensis, MWeer, loe. cit, - 14, pl. xv, figs. 9, 10 and 13,
pl. xvi. fig. 88 (The other figures more doubtful.)

P Drichomanites lawin, Tenison-Woods, Proe. Linn. Soc. N. 8.
Wales, vol. viii. pt. i. p. 95, pl. x. fig. 2,

? Trichomanites spinifolium, Tenison-Woods, ibid. p. 95, pl. ii. fig. 7.

Sphenapteris Mantelli, Fontaine, Potomne Flora, p. 91, pl. L figs,
1 and 2.

Sphenaptoris Manteili, Nuthorst, Dienksch. k, Ak, Wiss. math.-nat. ¢,
vol. Ivii, p. 86 (relerved to Onyelim),

Sphenoptevis Mantelli, Suporta, Compt. Rend. exiii, P 250,

Sphenopteris Mantelti, Engelhardt, Abh. Tsis. Dresden, p, 79.

? Trichomanites lowvwin, Jack and Ltheridge, Geol, Pal, Queensland
and New Guinea, p. 315, pl. xviii. fig. 9,

Type.  Portions of pinnee.

The type specimen was originally figured by Stokes and Webb
in an anonymous paper which appeared in the Transactions of the
Geological Society for 18241 These authors hesituted to pronounce
a decided opinion on the affinity of the plant, but recognized that

! Trans, Geol. Soc. ser. ii, vol. 1, p. 421,
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it would * probubly be a Sphenopteris” in the system of Brong-
niart, They proposed the name Hymenopteris psilotoides. The
same figure reappears in Mantell’s ¢ Illustrations of the Geology
of Sussex’ under the original name. The species Sphenopteris
Manielli is first mentioned by Mantell! in a quotation from a letter
received by him from Brongniart, who proposed thaf the name
Iymenopteris psilotoides should be replaced by the more suitable
designation Sphenopleris Mantslli.

Brongniart® includes the species in his Prodrome, and gives the
firet diagnosis in the Histoire® :—

8. foliis bipinnatifidis, pinnis approximatis virgatis fastigiatis,
pinnulis obliquis, omnibus integris uninerviis, angustis, cuneatis,
apice obligue truneatis et subemarginatis; parte exteriori longius
producta.’

Since 1828 different writers have added to or variously modified
Brongniart's definition; without quoting any of these we may
substitute a definition of the species founded on the exceedingly
good material in the National Collection.

Frond tripinnate, ovate lanceolate, rachis winged and prominent;
pinne lanceolate, alternate, approximate, given off from the main
rachis at an acute angle. Pinnules alternate, narrow, lanceolate
acuminate, uninerved, of nervation type Coenopferidis;* the larger
ones serrate and gradually passing inte pinnge with narrow ultimate
Btgments.

Fructification in the form of sessile or shortly stalked linear
ovate segments with rngose surfaces, and terminating usually in
a very short awn-like apical prolongation.

The specimen figured by Mantell in 18277 (pl. iii, fig. 6) may
belong to this species, but the figure represents a number of
detached fragments which it is impossible to refer with much
certainty to any species. Mantell’s Sphenopferis Sillimani® is very
Possibly a badly preserved picce of an Onyehiopsis Mantelli frond.
Carruthers,” in his account of the Cretaceous plants in Dixon’s

=C 1 1.

! Tllust. Geol. Sussex, p. 55.

* Prodrome, p. 50.

3 Hist, vég. foss. p. 170,

4 Luerssen, in Rabenhorst’s Krypt. Flora, vol. iii. p. 11.
o Illust, Geol, Sussex.

& Geol. 8.F. England, p. 239.

7 Geol. Sussex, p. 282.
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“Geology of Sussex,” refers to the method of branching in 8.
Sillimani as unlike that of ferns, but suggests it may possibly be
the skeleton of part of a frond. Tt is true that Mantell’s specimen
does not by any means closely resemble g typical Onychiopsis
Bantelli fragment, bub it agrees fairly well with some of the
wore fragmentary and less defined specimens. Schenk ! decides
to vegard Confervitss Jissug, Dunker, as a fragment of 0, Bantolli,
and is led to this conclusion from an examination of Dunlker's type
specimen.  There is no appreciable difference between Dunker's
figure of this supposed algn and Mantel]’s Sphenapterss Sillimani 3
it would seem, therefore, that the best course to follow is to regard
both names as synonyms of Onychiopsis Mantelli,

With regard to the species of Sphenopteris, 8. Romer: and
8. fenera, figured by Dunker, there can be little or no doubt that
Previous writers have correctly included them under Brongniart's
characteristic Wealden species,

The species of Splenopteris deseribed and figured by Tate from
the Geelhouthoon beds in the Uitenhage series of South Africa has
not hitherto been compared to 0. Mantelli. This South African
form is compared by Tate® o Sphenopteris Jugleri, Ettingshausen
(written in Tate’s paper “ Fulgeri), a species included in this
Catalogue under Ruffordia Gipperti (Dunk.). There is such an
obvious resemblance between . antipodium and some of the
pieces of O, Mantelli fronds from the Keclesbourne beds, that it
is impossible to point to any diffevence which would warrant the
retention of Tate’s name.  Afer looking at Tate's type specimen
in the Museum of the Geological Society, Burlington Houge
(41r. Foreign Coll.), I have no hesitation in regarding it as an
example of O. Mantelli. In the National Collection there are
a few specimens of this plant from Africa, eg. V. 2399 and
V. 2401. In the descriptions  and illustrations of North
German specimens Schenk has added considerably to our know-
ledge of this species, but he failed to recognize the faet,
since pointed out by Nathorst, that one of his figured specimens
of Sphenolepis Kurriana, Sehenk,? is in reality part of a fertile
frond of O. Mantelli. One of the specimens figured by Schenk* as

' Palwontographica, vol. xix, p- 209,

¥ Quart, Journ, Geol, Soc. vol. xxiii, 1867, p. 139, pl. vi. fig. 3.
* Palwontographion, vol, xix. pl. xxxviii, fig. 2.

4 Loe, eit. pl. xxv, fig. 3.
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8. Gipperti is most probably a piece of a pinna of 0. Mantelly.
I have little doubt that the specimens figured by Heer from
Almargem, Portugal, as Sphenopteris valdensis are fragments of
O. Mantelli ; they correspond very closely with the coarser pinnge
of the latter species. Cf. eg. Heer's figs. 9 and 10, pl. =vd
with the large frond from Eeclesbourne, P1. IT. Tig. 1. Possibly
fig. 11 of Heer represents another species, Jeyffordia Gopperti.

In 1888 Tenison-Woods® published an account of the fossil flora
of the Coal deposits of Australia; in his list of ferns are included
two new species, Zrichomanites lazum and 7. spintfolium, both of
Wwhich, so far as it is possible to judge from the poor figures, may
in all probability be referred to Onyehiopsis Mantelli,

Messrs Jack and Etheridge, in their recent work on ¢ The
Geology and Palwontology of Queensland and New Guinea,”* have
referved a fern from the Burrum beds of Queensland to Tenison-
Woods' species, 7. lawum; the figure of this plant leads me to
refer it, with very little hesitation, to the characteristic species of
the European Wealden beds. The age of the Burrum beds is not
Precisely defined; ““newer than the Permo-Carboniferous, and
older than the Upper Cretaceous.” *

Fontaine, in his Monograph on the Potomae Flora, has instituted
several new species of Kunze's isolated genus Zhyrsopieris. On
examining his figures of the various types, one cannot help feeling
that the grounds on which the genus has been chosen are BOTE-
what insufficient. After speaking of Heer's deseription  of
Lhyrsopteris, he notes a close resemblance between some of
the Potomac forms and the sterile fronds of Kunze's genus, and
goes on to say:° ““These (¢.¢. the Potomae specimens) 1 place
Provisionally in the genus Zhyrsopferis, on account of the great
Yesemblance that the shape of the pinnules, the lobing, and the
Bervation show to the sterile forms of the various species deter-
mined to be Zhyrsopterss by their fructification. As, however, no
fructification is found in the Potomac species, the placing of these
Pblants in the genus must be regarded as provisional.” Finally, we
Tead: ‘Tt should be noted that a number of the species of Thysso-

! Sece. Trab. Geol. Portugal, 1881.

# Proc. Linn, Sce. N. 8. Wales, vol. viii. pt. i. 1883, p- 87.
* Ihid. p. 315.

¢ Thid, p. 301.

® Potomac Flora, p, 120.



46 ONYCHIOPRIS,

pleris deseribed in the following pages show a good many features
similar to those of Sphenopteris Mantelli, as described by Schenk
and Heer.” In his deseription of 77 rormervis, Fontaine speaks
of his new species as ' ¢ one of the Sphenopteris Mantelli type, and
perhaps by some would be united with that species, but it is more
robust, and the pinnules are more like those of the Thyrsopteris
type.” Again, in deseribing 70 isignis and T, insignis, var.
angustipennis, the same author adds that hoth Tepresent plants
belonging to the 8. Muntelli type? TFrom an examination of
Fontaine's figures of the various species’ of Zhyrsopterds, it is
difficnlt in some cases to thoroughly appreciate those characteristics
which have served to separate the closely allied forms,

In discussing “ 8. Muntellt,” Fontaine refors to its pelymorphous
nature, and prefers to include several plants of the Muntell; type
under the genus Zhyrsopterds. lixcept in cases where the frueti-
fication has been preserved it is questionable whether the hetter
course would not be to retain the old name, and not introduce new
ones without trustworthy evidence. Fortunately some of the
specimens recently acquired by the British Museum show distinet
fertile segments, and thus enable us to refer the species with some
degree of certainty to its living representative ; the character of
this fructification lends no support to the suggested relationship
betweon Zhyrsopteris and O, Mantelli,

The figures of Zhyrsopteris insignis® show a striking resemblance
to 0. Manfelli, but in the larger specimens there appears a certain
difference of habit, and, in addition to this, Fontaine refers to some
other differences in defail. His fignres of the variety angustipennist
would at onee be taken for 0. Mantelli, were it not that the rachis
is not winged and that other points of divergence are insisted on.
The same reference has been made by Velenovsky @ to Thyrsupterds
in the case of forns which must now be included under the genus
Ongyehiopsis.

In a recent paper by Nathorst,® referved to in the list of
synonyms, we find the statement that Sphenopleris Mantelli will

I Potomae Floru, p. 123.

2 Ihid. p, 198.

8 Ihid, pl. xliii. figs. 1-3.

s Ivid. pl. xlii. fig. 3; pl. ¥liii. fig. 2.

5 Abh. k. hdhm. Ges, Wiss. vol, ii, 1888, p. 10.
§ Loe. cit, p. 55,
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become Onyohiopsis Mantelli ; this change being a NECessAry con-
sequence of the discovery by Yokoyama of fertile pinnm in
Onyohiopsis elongata (Geyl.), a Japanese plant very closely allied to
the Western 0. Manfelli. Previousto Yokoyama's important paper
in the Journal of the Imperial University of Japan, in which the
generic name Onyehiopsis is first proposed, a very similar fern
with fertile segments had been figured by Velenovsky, from the
Cenomanian beds of Bohemia, under the name 7 Tigrsopteris
capsulifera;' these species, as Nathorst remarks, must also pass
into the newer genus. These discoveries of such characteristic
Onyehium-like fructifications enable us to include under Yolo-
Yama's genus a group of plants previously referred to Sphenopteris,
Thyrsopteris, Dicksonia, ete,, and, at the same time, afford valuable
evidence as to the existence of an Onyehivm type of fern in Upper
Mesozoie times in England, North Germany, Bohemia, Japan, and
several other districts.

Finally, the same species has recently heen recorded by
Engelhardt from the Cenomanian of Niederschona ; unfortunately
o figures accompany the description.

As Zeiller* has pointed out, this discovery of a Wealden fern
in rocks referred to a higher horizon in the Cretaceous system is of
considerable interest.

In the diagnosis of the species reference has been made to the
characters of the fertile pinus, which will be more fully dealt with
in the descriptions of such examples as oceur in the colleetions
(V. 1069, V. 2151, V. 2159, V. 21594). Having found the fertile
Specimens of this well-known species I endeavoured to determine
What genus of rceent ferns might best be taken as the neavest
living representative; the two genera Onyelowm, Kaulf., and
Oryptogramme, R. Br., appeared to come nearest to the fossil
forms, but of the two the former showod a more intimate re-
semblance.

No distinct traces of sporangia have been detected in the fossil
Species, and the comparison between Onyehium and Ouyeliopsis
JMantelli is, therefore, based on the general habit of the fertile
fronds and the form of the sporangiferous pinnules, Whilst still in
doubt as to how far the evidence at command warranted a change

1 Velenovsky, foe. eit. pl. i. figs 6-12,
* Ann. géol. vol, viil. 1892-93, p. 593,
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of name, T found that Yokoyama' had figured and described the
same kind of fertile pinnm in a Japaneso *Jurassic” fern very
closely allied to the European Onyeliopsis Muntelli ; but in his
description of the Japanese species, Onychiopsis elongata (Geyl.),
there is no reference made to Brongniart's species. He compares
his fertile specimens to the same recont genera already referred to,
Onychium, Kaulf., and Cryptogramme, R. Br., and on the strength
of the strong likeness to the former he founds his new genus,
Onyeliopsis. There is such an exceedingly intimate eonnection
between Yokoyama's species and our Lnglish specimens, that I
have no hesitation in following the suggestion previously made
by Nathorst, and altering the well-known Sphenopteris Mantells,
Brong., to Onychiopteris Mantell; (Brong.), thus substituting for a
provisional generic name one which recognizes the botanic affinity
of the Wealden species.

V. 2168. PL II. Fig. 1.

A very fine specimen, and much larger than any hitherto figured
of this species. It shows very clearly the general habit of the
tripinnate frond, but the details are not clearly defiued. Length of
frond 18 em., breadth about 12 em. The resemblance of some parts
of this specimen to Heer's figures of Sphenopteris valdensis has
already been alluded to; there is also a distinet agreement between
the pinne and the fragment figured by Tate from South Africa as
8. antipodum. Becleshourne. Lowfford Call.

V. 2151e. Pl IIT. Fig. 1.

In this specimen we have an exceedingly delicate (%) frond
which, on a smaller scale, repeats the characters of the species as
represented in V. 2168, PL. I1. Fig. 1. The marked difference in
size led me to consider the advisability of Instituting a variety,
0. Mantellt, var. minor, but such a course would merely serve to
multiply terms, and would not be supported by any characters
of trustworthy value as regards natural affinity, A difference in
size, although strongly marked, is mot a character to he lightly
insisted on as a basis for a species or variety when we are dealing
with fragments of fossil plants. Eeelesbourne, LRufford Coll,

 Journ. Goll. Sei, Japan, vol. iii, 1890, p. 26, pl. ii, figs, 1-3.
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V. 1069. PL. IIL. Fig. 4. Xcelesbourne.
Presented by P. Rufford, Fsq., 1885.
< V. 2151. PL I1L. Fig. 2.

V. 2159. Pl IIL Fig. 3, and Woodent, Fig. 4, p. 50,
V. 21592. Woodent, Fig. 5, p. 50.

Eeclesbourne.

Rufford Coll.

In PL IIL. Fig. 2 (V. 2151) we have portions of pinnwe showing
all the characteristics of Onychivpsis Mantelli. At @ the lower
part of a pinna is preserved with the axis prolonged, and bearing
alternately disposed narrow ovate appendages; these appendages
must be regarded as fertile segments of the pinna. There is a
gradual transition seen from the sterile to the fertile part in the
Tight-hand fragment shown in Fig. 22. In the same Figure, at 5,
the terminal portion of a fertile pinna is more perfectly preserved,
and here the distal end of the axis has the characteristic serrate
form of the tip of an ordinary sterile frond.

In Pl III. Fig. 4 (V. 1089) three fertile axes are shown ; these,
if taken alone, would doubtless be referved to a position far
removed from Onychiopsis Mantelli, but if we compare them with
the terminal portions of the pinnw of Fig. 2 (V. 2151), there can
be no doubt as to their real nature. At the tip of the right-hand
axis the serrate character is readily seen, as previously noticed in
P, I11. Fig. 2, but this is rather too small to be distinct in the
fignre. The specimen (V. 1069) shown in Fig. 4 affords strong
proof of the intimate relationship between 0. Manlell and
0. clongata (Geyl.), as figured by Geyler?

The details of the fertile segments are best seen in 1. II1. Fig. 8
(V. 2159) ; three of the segments are enlarged 34 times in the
Woodeut, Fig. 4 (p. 50).

In the Woodeut, Fig. 5, four segments of another specimen are
also enlarged 8+ times; these are somewhat shorter and show a
Mmuch more distinet median line. Compare with these figures
Yokoyama’s figure of 0. elongata;® there is a close agreement, as
Tegards the fertile segments. Cf. also Velenovsky's figure of
Unyohiopsis ( Thyrsopteris of Velenovsky) capsulifera, Vel.*

1 Palmontographica, vol. xxiv. pl. xxxi, fig, 5.
2 Yokoyama, log. cit. pl. 1i. fig. 46.
3 Velenovsky, loe. eif, pl, i. fig. 10.
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An examination with a low magnifying power enables us to
describe the fertile segments as swollen, narrow, ovate bodies,
often prolonged at the apex into a delicate awn-like termination ;
with rugose surfaces, a thin flattened margin, and occasionally
a longitudinal median depression. The roughness of the surface
on further enlargement, e.g. Fig. 4, resolves itself in some of the
better specimens into small circulap areas, which probably mark
the position of sporangia.

Fertile segmients of Onychiopsis Mantelli (Brong:).
Fra. 4 (V. 2159). Fre. 5 (V. 21594).
Enlarged 3% times, Enlarged 3% fimes,

Among recent ferns there can be little doubt that Ouyehiwm
comes nearest to O. Muntelli in the form of the fortile segments.
The sporangia are clustered together in oval sori covered by an
indusium, and often prolonged apically into a delicate appendage.
The circular areas referred to in the fossil mo doubt indicate
sporangia, and the median groove seen in some eases, if not an
accident of preservation, may correspond to a similarly situated
depression in the sori of Onyehium. The flat and thin margin
in all probability corresponds to the flattencd indusium border in
the recont genus. Tée's figures of Ongehium® show very clearly
the character of the fertile pinnules. Some specimens of Onyekium
ayratum, Kaulf., in the Botanical Department Herbarium of the
British Museum show fertile segments strikingly similar in form
to those of the Wealden fern; in the recent species the arrange-
ment of these sporangiferous segments is looser and less compact
and regular than those shown in PL ITL. Figs. 1and 2. The recent

! Fée, Genera Filicum, pl. vii, ¢.
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Specimens also show a similar passage from the fertile part of a
Pinna to a terminal serrate portion, as represented in the fossil
Specimens, PL TIL. Figs. 2-4. Onyelkium Japonicum, Kunze, also
agrees very well with the fossil species.

These resemblances appear to me amply sufficiont to justify the
adoption of the name Onyekiopsis in place of Splienopleres, in spite
of the fact that we arve unable to decide how far the sporangis
Support this reference to the Polypodiacee.

Fertile fronds of Cryplogramme erispa, R. Br., also approach
fuirly closely in appearance to those of 0. Manfelli, but the likeness
is much less pronounced than in the case of Ouyehium.

Sinee writing the above I have found that the Marquis of Baporta
has recorded the occurrence of fertile specimens of Sphenopteris
Mantslli ot Quinta-do-Leirido,' and other localities in Portugal ;
he considers that the fructification agrees most closely with that
of Davallia, especially D. gibbeross, Sw.* My thanks are due to
the Marquis of Saporta for some further details as to the Mesozoic
flora of Portugal which he has very kindly communicated to me.
In a letter recently received (December 30, 1893), he states his
Opinion that the reference of Sphenopteris Mantelli to the recont
genus Davallin seems to be more natural than that of Yokoyama,
Who rvefers the closely-allied species, S. elongata, to Onychium ; ot
the same time Saporta does not consider the question as definitely
setfled. In the forthecoming monograph on the Mesozoic flora of
Portugal we shall have plates and detailed descriptions, which will
tnable us to consider more fully the rival cluims of Dupglliz and
Onyehium as to which is the most nearly allied genus to the widely
distributed Wealden speeies. Meanwhile, I do not wish to alter
My opinion that the evidence afforded by the English specimens
ig distinetly in favour of the substitution of Onyeliopsis for
Sphenopteris, as expressing the most probable relation of the fossil
fern to the genus Onychivm.

V. 2189. Woodeut, Fig. 6.
This specimen, with several others, e.g. V. 2188, V. 2814y, ofc.,
PTUbably represents part of a rhizome of 0. Mantelli. The surface

! Rev. gen. bot. vol. v. 1893, p. 272,
* I am unablo to detect in fertile fronds of Duvallia gibberosa any distinct
Fesermblunce to the fossil form.
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of the repeatedly branched stem is covered with emall sealy
structures, reminding one of the rhizome of the Hare’s-foot forn,
Some of the specimens are larger than that shown in the Figure,
but are not so clearly preserved ; in all cases there ocour fragments
of 0. Mantelli fronds in close association with the branched scaly
structures.  Eccleshourne, Rufford Coll.

Tig. 6 (V. 2189). Part of a rhizome of Onyokiopsis Mantelli,  (Naturgl size.)

V. 709. Rachis shown very clearly. Tilgate Forest.
Purchased.

V. 723. This fragment looks very like the terminal portion of
a fertile frond or pinna. €. Yokoyama, loe. eif. pl. ii. fig. 4
(0. elongata), Feeleshourne. Bagfford Coll.

V. 1069a. Distinct rachis. This specimen shows some pinng
with long close-set pinnules very similar to those of @, elongata.
¢r V. 2371, Pl II. Fig. 3. Ot Thyrsopteris mieraphylla,
Fontaine, loe. edf. pl. xIv.; also 7' sp., pl. xliii. Near Hastings.

Lufford Coll.

V. 10695. Rhizome with associated fragments of pinnm. Eecles-
bourne. Rufford Coll.

V. 2151a. Very similar to V. 2151, P1. IIT. Fig, 2.

V. 2151%. Portion of a well-preserved frond. Eeccleshoumne,
Rujford Coll.
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V. 2188. A much branched and spreading rhizome, with its
surface covered with small depressions representing the points of
attachment of scales; in some places there is a carbonaceous
covering preserved. As usual with specimens of this kind there
are associated fragments of 0. Mgntelly pinnm. This form of
thizome resembles that which is characteristic of some recent
Davallias, and is more spreading than the usual form met with in
species of Onyehiwn. Such differences, however, in the nature of
the stems need not be looked upon as an argument of very great
Weight in questions of generie affinity, when Mesozoic and Recent
ferns are compared. Eeclesbourne. Purchased 1839,

V. 2231. Rhizome fragments with scaly surface markings, and
on the same specimen portions of fronds. Cf. Woodent, Fig. 6,
P- 52, V. 2189. Ecclesbourne. Rufford Coll.

V. 2235, Part of a spreading rhizome with less clearly preserved
leaf fragments. Becleshourne. Lufford Coll.

V. 2241a. Several well-preserved sterile pinnm and portions of
sterile fronds on a large slab. Ecclesbourne. Luftord Coll.

V. 2314. ¥ragments of circinately rolled fern fronds, one much
more perfect than the others. There are also several pieces of
rhizome-like structures, some showing the characteristic sealy
appendages. On the same slab of sandstone oceur fragments of
What may be 0. Mantelli, but they are very indistinet and
doubtful. I have included this specimen under the head of
O. Mantelli, although there is no absolute proof that the various
fragments really belong to that fern. Cf. Schenk, Paleontographica,
Vol. xix. pl. xxx. fige. 4 and 5, also vol. xxiii. pl. xxvi. fig. 2.

V. 23144, Probably a rhizome with the basal portions of peticles
attached ; shows the rough sealy surface. Ecclesbourne.
Rufford Coll.

V. 2348. Rachis clearly preserved, 12-5 cm. long. Somewhat
less compact in habit than most examples of the species. Eeccles-
bourne, Rufford Coll.

AL 2369. Rhizome fragments with leaf-stalks attached; also
Pieces of pinnz. Ecclesbourne. Rufford Coll.
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V. 2616. Under this number there are two specimens of g
coarser form of 0. Mantelli, Sussex. Beckles Coll.

7354. Two small specimens (one without a registered number,
but probably the reverse of 7354), which closely resemble some
fragments figured by Mantell ! and Brongniart.? Tilgate Forest.

Muntell Coll.

8390. This agrees closely with Mantell, loc. oif. Bl xx, fig, 2,
and Brongniart, lpe. eif. Pl xlv. fig. 7a. It is possible that the
figured specimen was the reverse piece of the Museum example.

Tilgate Forest, Mantell Coll,

32593. Shows a prominent rachis projecting from the surface
of the sandstone, Tilgato Forest, Mantell Coll,

38367. Part of a pinna. This specimen bears a certain resem-
blance to that figured by Stokes and Wehh,?* pL xlvi. fig. 7, and
reproduced in Mantell’s ¢ Geol. 8,10 England,” and in Brongniart’s
“ Hist. wvég. fosa.”” 'There are, however, distinct differences
hetween the specimen and the fignres referred to, which compel
me to merely suggest the possibility of the Museum specimen
being the reverse pieco of Stokes and Webb’s original. Tilgate
Forest. Mantell Coll.

38372. In all probability this is the Lypo specimen of Mantell's
Sphenopteris Sillimani, figured in the Geol. B.E. England,”
p- 289. Hastings Sands, Sussex. Mantell Coll.

The following specimens do not call for any special mention,
V. 14, Hastings, purchased ; V. 724 and V. 726, Hastings, Dawson
Coll. ; V. 728 and V. 2232, Eeclesbourne, Rufford (i, ; V. 2615,
V. 2856. V. 2862, V. 2868 and V. 2876, near Hastings, Reckles
Coll. ; 8084 and 8361, Tilgate Forest, Mantoll Coll. ; 02942 (several
specimens with this registered number), Eeclesbourne, presented by
J. E. 1. Peyton, Hsg.

-_——

! Tlust, Geol. Sussex, pl. i, figs. 3a, 36.
* Hist. vég. foss, pl. xlv, fig. 4.
* Trans. Geol. Soe. ser. ii, vol, i,
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2.—Onychiopsis elongata (Geyler).

1871, Sphenopteris Gipperti, Schenk (in part), Palwontographica, vol, xix,
pl. xxx. figs. 2 and 24 (not the other figures),

1877,  Thyrsopteris elongnia, Geyler, Palzontographica, vol. xxiv, p. 221,

1883, Zhyrsopteris elomgalo, Schenk, Richthofen’s China, vol. iv. p. 263,
pL liv. fig. 1.

1886. Dicksonic elongata, Yokoyama, Bull. Geol. Soc. Japan, vol. i. No. 1,
p. 4.

1889. Zhyreopteris rarinereis, Fontaine, Potomap Flora, p. 124, pl. xxvi.
figs. 6 and 7; pl. xliii. figs. 4-6; pl. xliv. figs. 1, 2 and 5 ;
pl. xlix, fig. 2; pl. elxix. figs. 6 and 7.

1890. Owychiopsis elongate, Yokoyama, Jowrn. Coll, Sei. Japan, wol. iii.
p- 27, pl. ii. figs. 1-3; pl. iii. fig. 64; pl. xii. figs. 9 and 10,

1890. Onyohiopsis elongata, Nathorst, Denkschr. k. Alk. Wiss. math. -nat. CL.
vol. Ivii. p. 65.

Zype. Bterile and fertile portions of frond.

The species, instituted by Geyler from specimens found in the
Province of Kaga, Japan, is thus defined!: —

“Th. fronde bi-tripinnata, pinnis pinnulisque elongatis, pinnulis
Iforioribus imprimis longissimis; pinnulis sterilibus crenatis seu
Pinnatifidis in ppicem semsim protractis, lobis obtusiusculis, pinnulis
fertilibus eodem modo valde elongatis, involueris breviter stipitatis,
Ovalibue seu ? rotundatis.”

The few fragments in the Museum collections referred to this
Species add nothing to the definitions given by Geyler and
Yokoyama; the Intter had the more perfect material at his
tisposal, and his diagnosis may therefore be reproduced verbatim.

“F¥rond slender,® bi-tripinnated; sterile pinna alternate or
arely opposite, elongated, their length rapidly increasing towards
the lower part of the frond; pinnules alternate, acutely divected
fUl‘mel, lanceolate or linearly-lanceolate, entire or lobed, or even
Vinnately parted; lobes or partitions acute at apex and acutely

irected forward just like the pinnules themselves. Venation
Ohsolete, seeondary veins simple, each going into a lobe. Fertile
Pinnules elongated, with a linear terminal sorus on hoth sides of
the midyib.”

Geyler compares his species with some previously described and
figured by Heer under. the gencric name Zhyrsopleris, from Tast

! Palmontographica, vol. xxiv. p. 224.
Z Journ. Coll. Sci. Japen, vol. iii. p. 27,
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Siberia and Amurland, and considers the resemblance close enough
to justify the inclusion of the J apanecse species in the same genus,
The resemblance between the fertile axis of 0. elongata, figured by
Geyler, to those of 0. untelli (V. 1069, PL. Ill. Fig. 4) has
already been referred to.

In Richthofen's “ China™ Schenk figures some portions of a
frond from Japan, without any more exact locality, which he
places with Geyler's species.  Most probably, as Schenk points out,
this specimen belongs to the common Japanese type, O. elongata
(Geyl.).

Schenk’s figure of Sphenopteris Gipperts, referred to in the
Synonomy, seems to me indistinguishable from 0. elongata. cr.
Schenk, Palmontographica, vol. xix. pl. xxx. fig. 2, and Pl IL
Fig. 2 of this Catalogue,

Yokoyama, in the first of the two papers referred to above,
includes O. elongata in his list of fossils under the name Dicksonia
elongate; in his second and more important worl, the genus
Onyehiopsis is substituted for the original name of Dicksonia. He
speaks of the species as the ““chief and characteristic fossil of the
Japanese Flora, being found in all of the fossil localities.””! From
Fontaine’s long list of the species of Thyrsopteris T have included
one as a synonym of O. elongata; but it is not at all unlikely that
several of the Potomac *“species™ ought to be placed, if not in the
same species, at least very mnear to the Japanese form. In the
general remarks at the end of the Potomae Monograph we have
the following statement with regard to the genus Thyrsopteris :*
It s frue that, as no fructification has been found on these ferns,
they may be incorrectly placed in the genus Thyrsopteris.”  «The
species,” says Fontaine, “most of them well characterized, number
forty.” A number of them are described as possessing ““ the same
type of foliage as the Wealden forns, 8. Mantelli, Brong.:
8. Gopperti, Dunker; 8. Cordar, Schenk; 8, plurinervia, Heer;
and 8. Gomesiona, Heer.” Lastly, we are fold, “most of them
are mew and unique. One or two have some resemblance to
Oolitie species, while a greater number may be grouped as belong-
g to the two Wealden types, 8. Mantelli and 8. Gapperti.”

Here we have forty new species founded on sterile fronds, or

¥ Loe. eit. p. 28,
2 p. 1200
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portions, sometimes extremely minute portions, of fronds, and all
placed in the recent genus Zhyrsopteris. One would naturally
expect that this remarkable assemblage of species, called by the
name of a unique living genus, should rest on trustworthy
evidence. The author of these forty species himself admits that
no fructification has been found; surely this admission will be
sufficient in itself to make botanists pause before they allow them-
selves to be lost in contemplation of the wealth of specific form
displayed by these Potomac plants, or to assume as an established
fact that Kunze's solitary species was represented in the Potomae
vegetation by such a host of ancestors. We may justly ask—Are
there differences enough, and sufficiently well marked, between
these numerons varieties to warrant the result arvived at; and,
secondly, is the evidence at hand strong enough to justify the use
of the name Thyrsopleris, or even a modification of it which
would be suggestive of something not quite so certain and well
founded ?

To the first question I am strongly of opinion that the answer
is a decided negative. It must be admitted that my evidence is
entirely based on an examination of Fontaine’s figures and deserip-
tions, and has not the weight of testimony derived from an actual
inspection of the specimens themselves. To the second question,
the admission that no trace of a fertile pinna or pinnule has been
recognized is, 1 am disposed to think, a sufficient reply. 1t would
be a presumption and beyond my provinee, to attempt to describe
how many species are represented by the «“ Zhyrsopteris™ specimens
found in the Potomae beds ; but it is at least possible to indicate a
few of those cases in which the determinations of Fontaine are not
such as I feel able to accept.

The species 2% Firgindea® is founded on specimens of the ““pinns
of ultimate order,” and the fragments figured might easily be
included in some of the thirty-nine remaining forms without the
unnecessary institution of an additional species. Another instance
of the same kind is afforded by Z. alafw, which depends for its
existence on part of a pinna apparently indistinguishable from
L. Meskians.

In describing 7. rarinervis * Fontaine refers to it as *“ one of the

1 Loc. cit, p, 120, pl. xxiv, fig. 1,
2 Loe. eit. p. 123,
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Sphenopteris Munfelli type,” and adds: It resembles more than
any other deseribed fossil Thyrsopteris elongata, Geyler.” If we
look at Fontaine’s pl. xxvi. fizs. 6 and 7, and eompare with
Geyler's pl. xxxi. fig. 4, it is woll-nigh impossible to agree that
these are different species, to say nothing of distinet genera; or,
again, it is difficult to separate, on good grounds, fig, 2, pl. xliv.
of Fontaine from Onychiopsis elongate as figured by Yokoyama,
pl. ii. fig 2. TIf is true that Fontaine's specimens show in some
eases a stouter rachis than occurs in the Japanese examples.

There seems to be but slender evidence in support of
2. Meekinna, var. angustiloba. Cf. O. elongata; e.g. Fontaine,
pl. xliii. fig. 8, and Yokoyama, pl. ii. fig. 2.

The spocies of Onyehiopsis described by Velenovsky,! referred
to below, should be compared with 7. erenata, ploxxxiz figl @
Fontaine, and Velenovsky, pl. i. fig. 9.

In 7. densifolin, Font., we have a fern which seoms fo be very
similar to Yokoyama's fig. 2, pl. ii. of 0. elongata ; the difference
consists in the somewhat broader pinnules of the former. The
figures of 7. densifolin suggest a form of plant identical with that
represented by 7. Meekiana, Font., e.g. pl. xxxviii. fig. 8.

Another of these ¢ Thyrsopteris” species, 7. mierophylla, is
roferred by Fontaine to the  Sphenopteris Mantelli type,” and
the figures of this species appear to me illustrations of the plant
included under the nume 7% angustifolia; both come near to ©.
elongata.  Compare also 7. pinnatifida, Font., pl. li. fig. 2, ete.,
with 0. elongata, and with the latter species 7' inaquipinnata,
Font.

T. elliptics, Font., is described as “‘not very elose to any
previously described fossil ;** * there appears, indeed, to he a rather
close resemblance between the figures of this species, pl. xlvi.
fig. 1, and 7% densifolia, Font., pl. x1. fig. 4. Tn addition to the
two species 7% Firginice and 7. alafa, to which allusion has been
made as examples of specific determinations which are without
such claim as entitles them to serious recognition as well-defined
types, a third may be mentioned, 7% Aeferaphylle, Font., which does
not appeal more strongly for acceptance, it we may judge by the
figured fragments, pl. lviii. figs. 3 and 3a.

Y Loe. eit. p. 10, pl. L, figs. 6-12.
? Fontaine, foe. eit. p, 133,
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Although not ineluded under the present species, 0. elongata,
there is a plant which must be briefly alluded to as an example of
the same genus, and prohably very closely allied to Geyler’s species.
In 1888 Velenovsky contributed an important communication,
apparently overlooked by some recent writers, on ““ Die Farne
der bohmischen Kreideformation'; he includes in his list of
Cenomanian ferns from the Perucer heds a new species, Thyrso-
Dleris capsulifera,’ and compares it to 7. Maakigne, Heer, and
especially to 0. elongafa (Geyler), Several figures are given
both of sterile and fertile pinnewe, and the figure of the fertile
axis, pl. i. fig. 10, represents what is obviously the same type
of fertile pinna as Geyler’s pl. xxxi, fig. 5 and Pl. 1T1. Figs. 2-4
of this Catalogue. Possibly the differences which are shown in
the ficures by Velenovsky, Geyler, and Yokoyama, between
. capsulifera and 7. elongata, ave hardly of sufficient importance
to render a second specific name necessary; the chief divergence
being the greater breadth of the ultimate scgments in most of
the Bohemian specimens.

Nathorst,” in calling attention to this paper by Velenovsky,
notes the fact that the species 7% capsulifera possesses fructification
exactly like that of O. elungala, and must, therefore, he included
in the same genus.

In looking through the English Wealden material it has often
been difficult to decide the limits to assign to the two specics
0. Mantelli and 0. elongata ; the coarser forms of the former come
Very near to the latter species.

Bo far, however, I have included only one specimen in this
Species. It is not impossible that we may eventually have to
include even those forms with larger and broader pinnules in the
Species 0. Mandelli ; for the present, at least, there seem to he
good reasons for referring such specimens as the one figured,
PL TII. Tig 2, to Geyler’s species.

V. 2371. Pl IL Tig. 2.
In this Figure are represented the best of several fragments
Which occur on the same piece of rock. On the same specimen

are some badly preserved fragments of Cladepllebis Dunkeri
(Schimp.).

1 Abk. k. bahm. Ges. Wiss. vol. ii. 1888, p. 10,
* Denkschr. k. Ak. Wiss. math.-nat. C1. vol. Ivii. p. 56.
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CE. Thyrsopteris Meckiana, var. angustiloba, Font., pl. lvi. etc. ;
also Sphenopteris Mantell, Schenk, Palmontographica, vol. xix.
pl. xxv. fig. 6; Sphenopteris Gapperti, Schenk, loe. eif. pl. xxx.
fig. 2; and Asplenium Dicksonianum, Heer, from the Kome beds
of Greenland, Fl. foss. Avet. iii. pl. i. Eeclesbourne.

Lufford Coll.

Genus ACROSTICHOPTERIS, Fontaine.
[Pofomac Flora, U.8. Geol, Sury. Monograph, xv. 1889, p. 106.]

Fontaine has instituted this genus for cerfain fossil ferns
“ peculiar to the Potomae formation i he considers that it stands
nearest in most features to Aerestichum among recent genera.

The genus is thus deseribed!:—

‘“Fronds, probably creeping, with very long, often flexuous,
rachises, which seem to have been more or less succulent; pinnge
going off obliquely, long and apparvently slender; ultimate pinns
or pinnules sub-opposite to alternate, comparatively short, and
cut down nearly to the rachis into more or less cuneate-flabellate
pinnules or primary segments. These are divided generally into
cuncate-flabellate segments, which in turn are separated into
oblong segments ending in oblong, or ovate-obtuse, or acute
teeth; pinnules decurrent and forming a witg; nerves slender
buf, distinet, flabellately diverging, forking dichotomously, and
ending in the tecth; fructification oceurring on the basal segments
of the pinnules, in the upper portions of the frond on the upper
one alone, in the lower portions on the upper and lower ones;
the fructified segments, which on the lower side are covered by
the naked sori, and seen from the upper side, especially when
compressed on the clay, look like pods.”

In the figures of the Potomac species of this genus there are
geveral fertile specimens shown, but no detailed sporangial structure.
Perhaps the best figure is that of a fertile pinnule of derosti-
chopterds longipennis, Font., pl. clxxi. fig. 74. TFontaine concludes
that “{he genus in the naked sori is like Lolypodiwm, but in

! Potomac Flora, p. 106.
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most features stands nearest to Aerostichum, much resembling the
section RlLipidopteris. In this latter, however, the fructification
is horne on separate pinnules. If we place the fructified pinnules
of Rhipidopterds as basal segments on the sterile ones, we have
a form strikingly like Aerostichopteris. The genus has also some
resemblance to Marsiles.”?

1t is doubtful if the generic name Adcrostichopieris be the most
suitable for such specimens as the English rocks have afforded.
In Fontaine's specimens there is some evidence as to fructification
characters, but in the few ifragments from Eccleshourne there
are no traces of fertile leaves. The similarity, however, between
the American and English specimens appears to be execeedingly
close, and the habit represented by the various species is not one
which oceurs very commonly among recent genera.

In the recent species Aerostichum peltatum, Sw.,* the sterile
leaves have the same deeply divided pinnules with narrow segments
as those of A. Ruffordi, but in the latter form there are several
pairs of pinnules attached to one axisj the difference in the
arrangement of the fertile pinnules has already been alluded to
by Prof. Fontaine.

It is difficult to determine whether such speeimens as those
described below should be spoken of as pinnse of a frond with a
ereeping rachis, or as the pinnate leaves of a creeping rhizome,
as in derostichum peltatum. 1 have placed the genus in the Poly-
Podigee: on the strength of Fontaine’s conclusions, drawn from
much more complete material than the British Muscum affords.
The evidence as to family characters is best seen in the figures
of American specimens; it is by no means all that could be desired.

1.—Acrostichopteris Ruffordi, sp. nov.

Lype. Pinnge and portions of rachis. In the British Museum.

Main rachis probably creeping, bipinnate, pinng linear; pinnules
alternate, rhomboidal or cuneate, deeply divided into narrow
cuncate segments with acute or obtuse teeth. Venation of the
Ctenopteridis type. No fructification preserved.

L Potomae Flora, p. 106,
2 Pée, Genera Filicum, pl. ii.
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This species comes very near to derostiohopleris densifolia,!
Font., but differs in the shape of the pinnules; in 4. Ruffords
they are less orbicular in form, but on the other hand shorter
than in another Potomac species, 4. longipennis,® Font.

V. 2327. Pl. VL Fig. s.

A single sterile pinna, or possibly a pinnate frond. The re-
peatedly forked veins well shown, with their single branches in the
narrowly linear ultimate segments. Eecleshourne. Bufford Coll,

V. 2327a Fragments of pinnee, also what is probably part of
the main rachis of the frond showing the point of attachment of
one pinna.  Close to this portion of the rachis there is a Hexuous
structure which at first sight appears to be a continuation of the
former piece; the two are, however, at slightly different levels in
the ironstone matrix, but in all probability both may be regarded
as fragments of the rachis; on the second piece there are here and
there the beginnings of several lateral branches which may possibly
be roots. Ecelesbourne. Lufford Coll.

Family CYATHEACEZ,

The oblique annulus and the transverse dehiscence of the
sporangia are the chief distinguishing features of this family.

The genus Matonidium, Schenk, may probably be regarded as a
Wealden representative of the recent genus Matonia, R, Br.; the
latter, according to Baker,® should be placed in a tribe by itself,
and not united with the Cyathsacoe.

Genus MATONIDIUM, Schenk.

[Palwontographica, vol, xix. 1871, p. 219.]

This genus, founded on specimens of sterile and fertile fronds
from the Weualden of North Germany, is thus defined :—
“ Folia sterilia et fertilia conformia flabellato-pinnata, segmenta

! Potomae Flora, p. 107, pl. xciv. fig. 4 ; pl. clxx, fig. 11, ete.
# Ibid. p. 107, pl. elxx, fig, 105 pl. clexi, fige. 1, 5 and 7.
3 Amnals Bot. vol. v. 1860-91, p. 192,
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pinnatifida. Nervi primarii excurrentes, secundarii angulo subrecto
egredientes dichotomi, ramuli simplices. Sori biseriales oblongi
indusiati. Sporangia receptaculo in rtamulo affixa. Annulus
obliquus.”

When this fossil genus was first instituted by Schenk there
was only onme speeies recorded of the recent Mafowia, and the
characteristie and peculiar habit of that species, M. pectinala, Br.,
suggested the term Matomidium for fronds of similar form. It
is jmportant, in speaking of this similarity of form and of the
Matonig-like habif, to remember the recent addition of a second
8pecies, M. sarmentoss, Baker,) which has an entirely different
habit to that which has always been regarded as typical of the
genus. Baker’s figure of this new species shows in a striking
manner the danger of trusting to sterile portions of fronds in
the determination of generic affinity.

1—Matonidium Gopperti (Ett.).

1843. Cyeadites Althausii, Dunker, Progr. p. 7.

1846. Pecopteris Althausii, Dunker, Wealdenbildung, p. 5, pl. ii. fig. 2.
Tecopteris polydactyla, Dunker, lue. eit. p. 4, pl. vii. fig. 4,
Peeopteris Conybeari, Dunker, loe, oit. p. 7, pl. ix. figs. 8 and 8a.
Alethopleris elegans, Dunker, loe. cit. p. 8, pl, vii. fig. 7.

1849, Pecopteris polydactyla, Brongniart, Tableau, p. 107.

Fecopteris Conybeari, Brongniart, fee. eit. p. 107.
Locopteris Atthausii, Bronguiart, los, cit, p. 107,
Pevopteris elegans, Brongninrt, loe. eit. p. 7.
1850. Tecopieris polydaetyln, Unger, Gen. spee. plant. foss. p, 177.
Pecopteris Congbeari, Unger, loe, oit. p. 177,
Lecopteris Althausiv, Unger, loo. eif. p. 176,
Alethopteris elegans, Ungor, loo. eif, p. 147,
1852,  _Alsthopteris Gipperti, Ettingshausen, Abh. k.-k. peol. Reichs. vol. i.
Abth. iii. No. 2, p, 16, pl. v.
1854, _Alethopteris elegans, Morris, Brit. foss. p. 2.
1864, Pecopteris polydactyla, Leckenby, Quart. Journ. Geol. Soe. vol. xx.
p- 80, pl. xi. figs, 1a and 15.
1869. Laceopteris Gipperti, Schimper, Trait, pal. vég. vol. i. p. 582, Atlas,
pl. xxx, figs. 5-8.
1870. Pecopteris Althausii, Trautschold, Nouv. Mém. Soc. Nat. Moscon,
vol. xiii, p. 28, pl. xix. figs, 34 and e.
? Pegopteris explanate, Trantschold, le. eit, p. 32, pl. xix, fig, 7.

_—

1 Aunals Bot. vol. v. 1890-91, p. 101, pl. xiv. (First deseribed in Journ,
. Soe, vol, xxiv. 1888, p. 256.)
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1871.  Matonidiwm Gipperti, Schenl, Paleontographica, vol. xix. p. 219,
pl. xavii, figs. 6 and Se; pl. xxvill. figs, 1 and 2; pl xxx. fig. 3.
1874,  Matonidium Gipperti, Schimper, le, eit. vol. iii. p. 807.
1875. Matonidium Gipperti, Schenk, Palmontographica, vol. xxiii. p. 160,
pl. xxvii. fig. 9.
1875.  Pecopleris polydactyla, Phillips, Geol. Yorks. p. 207,
£ Pevopleris ewspitosa, Phillips, loe. cit. p. 207, fig. 20; pl. viii,
fig. 10.
1878. Alethopteris clegans, Dupont, Bull, Ac. Roy. Belg. vol. xlvi. sér. ii.
. 396.
Peeopteris Conybeari, Dupont, Toe. 2it. p. 396,
1881. Matonidium Giopperti, Heer, Sece. Trab. Geol. Portugal, p. 16,
pl. xv. figs. 1-6.
1883.  Matonidium Gopperti, Renault, Conrs bot. foss. vol. iii. p. 76.
1888,  Matonidiune Gopperti, Schulze, Flor. subhereyn. Kreid. p. 11.

Type. Targe specimens of sterile and fertile segments. In the
Berlin Colleetion.

The material in the British Museum is very much less perfect
and more scanty than that at the disposal of Schenk ; we may,
therefore, quote his definition verbatim ; ?

“Folia petiolata flabellato-pinnata, segmenta hrevite petiolata
pinnatifida, in foliis junioribus 5-6, in adultioribus usque quatuor-
decim, ambitu linearia basi et apice attennata acuminata, adulta
25 centim. longa, laciniwe patentissimes alterne vel suboppositse
integree, inferiora abbreviate rotundate, medinm versus sensim
longiores, mediz oblongo-lanceolatie, summe breviores ovatw,
nervi primarii exeurrentes, secundarii angulo subrecto egredientes
dichotomi, ramuli simplices, sori biseriales oblongi indusiati,
sporangia in ramulo affixa, annulus obliguus.”

Dunker’s figures of this species represent sterile portions of leaf
segments ; the differences in size led him to separate them as
distinet species.

I have decided to follow Leckenby’s example? with regard to
the reference of the specimens from the Yorkshire Oolite to the
present species. A comparison of his figure, pl. ix. fig. 1g, and
Sechenk’s pl. xxvii. fig. 9, Paleontographien xxiii. leaves little
doubt s to the specific identity of the two plants. Another
Jurassic species, Pecopteris caspitosa, Phillips, appears to me
inseparable ifrom Matonidium Gipperti; compare especially wood-

¥ Palwontographica, vol. xix. p. 220.
* Quart. Journ. Geol. Soe, vol. xx, 1864, p. 80.
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cut 20, p. 207 of Phillips' “ Geology of Yorkshire” and Schenk,
pl. xxviil. Paliontographica, xix.

Trautschold figures from the Klin Sandstone several pieces of
fronds which undoubtedly come very near the Wealden species.

His figures of Pecopteris Althausii, Dunk., agree with Schenk’s
of the North German plant, except in a slight différence in
size.

Possibly Pecopteris explanata, Traut,, should be kept as a
distinet species, but this should be referred to Matonidium ; as
regards habit this plant is very close to Velenovsky's fig. 3, pl. 1.
of Microdictyon Dunkeri (Schenk).! Another Russian species,
Pecopteris pachyearpa, Traut.,? should also be removed to Schenk’s
genus, but probably its straighter and less faleate pinnules justify
a distinet specifie name.

Schenk’s later figures of the species throw further light on the
character of this fern, and show, amongst other things, that the
shape of the pinnules varies considerably in different specimens.
The same variation in the size and form of the ultimate segments
is shown in Heer's figures of this species from Partugal 5 possibly
some of his specimens should he referved to another species, but it
18 very difficult to decide what limits to attach to the variation in
size in a single species,

In discussing the position of this specics, Schenk notes the
close corvespondence of the sori and the individual sporangin with
the Cyatheaces type, and this similarity as regards the fertile
segments is confirmed by the apparently identical hahit of the
fond of Matonia pectinate, Br. The sori of the recent species
are more circular in form than in Matenidimn Giopperti, where they
“ppear to be elliptical; compare e.g. Hooker and Baker,? pl. i.
fig. 8, and Schenk, Palwontographica, xix. pl. xxviii, pl. xxviii.
fizs. 2 and 24.

V. 2218. Woodeut, Fig. 7.

Portions of several pinne having to some extent the characters
of Cladophlebis Browniana (Dunk.), hut the form of the fructifica-
tion and the position of the detached pieces on the matrix show

e 4l

! Abh. k. bohm. Ges. Wiss. vii, folge, vol, ii. 1888.
* Trautschold, loe. ¢ét. p. 80, pl. xix. figs, 6z and &,
3 Synopsis Filicum, 1868,
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their identity with Mafonidium. The position of the pinne ghows
a gradual convergence towards a point of attachment.

The elliptical or oval sori are distinetly shown on the lower
surface of the pinnules, Eeceleshourne. Lufford Coll.

Fig. T.—Matonidivm Gopperti (Ett.), showing portion of a fertile
pinna (@) (V. 2218).

V. '721. Rachis very prominent; some of the pinnules with
gori. Heclesbourne. Dawson Coll.

V. 2208. Very similar to V. 2218. Tieces of six pinnse. Note
the gradual convergence towards the original point of attachment to
the stout rachis. Heelesbourne. Rufford Coll.

V. 2211. Shows the convergence to a common point of attach-
ment of imperfectly preserved pinne. Ecelesbourne. Ruflord Coll.

V. 2216. Bmall fragments of ? fertile pinna, Eeelesbourne.
Luyflord Coll.
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V. 2222. Woodent, Tig. 8. Portions of several pinnss con-
verging to a large rachis. Far inferior in preservation to Schenk’s
figured specimens. Eecleshourne. Rufford Coll.

V. 2223. On this specimen is a fragment of a fertile pinna
showing the position of the sori. Eeclesbourne. Bufford Coll.

Fig. 8.—Matonidium Gipperti (Ett.) (V. 2229),

V. 2787. The pinnules are larger than in the other specimens,
more like those of Mierodictyon in size, but their shape is that of
Matonidium.

Similar examples of size variation have been referred to in the
figures of Schenk, Heer, and Trautschold. Eeclesbourne.

Rufford Coll,

V. 2175, V. 21754, V. 2178, V. 2205, V. 2884. Pinnulos
larrower than usual. Feclesbourne. Rufford Coll.

10,827, 11,618. Tilgate Forest. HMantall Coll.
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Genus PROTOPTERIS, Presl.
[Sternberg, Flora der Vorwelt, Heft vii. 1838, p. 169.]

This generic name was applied by Presl to a tree-fern stem
which he had previously figured and described as ZLepidodendron
punctatum; the plants which he included under Profopteris are
compared to living members of the Cyatheaces.

In Corda’s “Flora der Vorwelt™” cight geners, including Pro-
topterss and  Zempskya, are grouped together in the family
Prolopterides.

The genus Protopteris is thus defined by Corda, who consider-
ably extends the earlier definition in Sternberg’s work!:—

“ Caudex arboreus, extus nudus vel radiculis adventivis
volutus.  Cortex pulvinulis foliorum quaternariis spiraliter
positis oblongis ornata; cicatricibus foliorum medio depressis,
faseiculo vasorum eentrali simplici hippocrepico continuo decoratis,
et infra fasciculis rotundis minutis disjunctis 6 vel 8, et supra
taseiculis eequalibus lateralibus vel nullis cireumdatis. Radiculs
adventivie per fotam superficiem distribute. Cortex medullosa,

Cylindrus lignosus clausus octangulavis, angulis rotundatis.
Liber externus in fasciculis anseformibus disjunctis distributuas,
mternus continuus ligno adnatus.  Vagina vasorum tenuis.
Lignum tenue, radiis medullaribus tenuibus vel nullis percursum ;
vasis amplis sexangularibus scalarmformibus.  Medulla centralis
ampla, parenchymatosa,”

The most readily recognized characteristic of the genus is the
horse-shoe form of the leaf-trace, as seen on the surface of the
petiole scars.  Schenk points out that such a character as this
cannot be regarded as very reliable in the determination of tree-
fern stems®; but, failing more trustworthy evidence, the pattern
of the leaf-trace is cerfainly a very convenient feature in the
identifieation of fossil forms. Carruthers,® in his paper on a
Lower Greensand Protopteris stem, is disposed to agree with
Brongniart and Goéppert in attaching considerable importance to
fhe form of the petiole bundle.

I Flor, Vorwelt, p. 76.
? Foss. Pllanz, p. 46.
4 Geol. Mag. 1863, p. 484.
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We may briefly define Profopteris as follows :—

Stems of tree-ferns characterized by a central vascular eylinder
consisting of band-form bundles variously arranged. The sarface
of the central axis is covered by spirally arranged leaf-scars
separated by, and occasionally embedded in, a mass of ramenta
and adventitious roots. The leaf-trace, as seen on the surface of
the petiole scars, has a horseshoe-like form which presents certain
modifications in the pattern aceording to the species.

The genus appears to range from the Permian to the Lower
Cretaceous.

Without following the example of Heer, Velenovsky, and Staub
in adopting the generic name of Dicksonia, I have provisionally
placed Profopteris in the Cyatheacew on aceount of its resemblance
to Dicksonia antaretioa, Labill,

1.—Protopteris Witteana, Schenk.

1871, Protopteris Witleana, Schenk, Palmontographica, vol. xix. p. 226,
pl. xxx, figs. 6 and 6a.

1874, Protupleris (F) Witteana, Schimper, Trait. pal. vég. vol. iii. p. 526.

1880. Protopteris Witteana, Iosins and Von der Murck, Palwontographica,
vol. xxvi. p. 206.

1883. Protopterss Witteana, Rengult, Cours hot. foss. vol. iii. p. 74.

1890. Protopteris Witteana, Staub, Foldt, Kozl, 1890, p. 230 (German text).

This species is thus defined by Schenk !:—

“Truncus arboreus erectus, inter pulvines radicibus adventitiis
vestitus, petiolorum pulvini oblongi spiraliter dispositi, cicatrices
ovales, fascieulus fibrovasalis sinuosus cornubus inflexis.”

ZLype. Portions of strnctureless stems. Collection of Obergerichis
director Witte, Hanover.

The type specimen, from the Hastings Sands in the neighbour-
hood of Hanover, is described as being considerably eompressed,
Wwith a length of 19 cm. and a breadth of 5 em. The petiole scars
are aval in form, and arranged in a fairly close spiral. The form
of the leaf-trace is distinetly shown in many of the leaf-bases;
between the latter are several scars marking the points of attach-
ment of adventitious roots. Schenk’s specimen shows no structure;

1 Palwmontographica, vol, xix. p. 226.
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the form of the leaf-trace being the chief characteristic on which
the species was founded.

In the British Museum Collection there are three specimens
which I have referred to Schenk’s speeiea; two of these are simply
casts without any minute structure, but the other is in a much
better state of preservation and enables us to amplify the original
diagnosis of the species.

Stem with a central axis consisting of band-form wvaseular
bundles enclosing a fairly large pith; from these vaseular plates
branches pass out to the petioles, and in a surface-view of a leaf-
stalk base the leaf-trace is shown to present more or less clearly
the characteristic horse-shoe pattern.

The oval petiole scars are arranged fairly closely; towards the
periphery of each is a single vascular bundle of the horse-shoe
form, but differing from that of 2. punctata in the absence of the
distinet constriction which oceurs in each limb of the leaf-trace ;
the free upper ends of the leaf-trace arve distinetly curved inwards.
Sections of adventitious roots occur in the lower part of the petiole
scars. Between the leaf-bases there is a mass of filamentous tissue,
traversed here and there by irregularly disposed roots.

Belore describing in detail the specimens of Protopferis Witteana
in the National Collection, it should be pointed out that they
appear to differ in no very important characters from the widely-
spread P. punctate. Possibly the Wealden specimens at present
referred to the species instituted by Schenk, may eventually find
their proper place under 2. punefata; but at present we may
regard the slight difference in the pattern of the leaf-trace bundles
of the two forms as sufficient reason for the retention of Schenl’s
Wealden species.

In Protopteris punétata, Sternh., we have one of the best known
fossil tree-ferns. The species was first instituted by Presl for a
plant previously figured and described by Sternberg as Zepido-
dendron punctatum.' Sternberg’s specimen was for some time
referred to as having been obtained from Bohemian rocks of
Carboniferous age; another example of the same plant from
Greenland was regarded by Heer, in the third volume of the
“ Flora fossilis Aretica,” as indicative of Carboniferous rocks. It
was, however, shown by Krejei and Feistmantel that the coal-

L Bternberg, Flor. Vorwelt, Heft i. p. 20.
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bearing strata of Bohemi, from which Sternberg’s specimen was
obtained, were of Cenomanian age, and this led Heer to correet his
previous statement as to the age of the Disco Tsland plant beds.!

It is to Cotta® that we ave indebted for the earliest information
as to the minute structure of the genus Profopleris. In 1836 hLe
deseribed in detail the anatomy of a tree-fern stem, afferwards
called P, Cofteana, which wes found in a boulder in Saxony, but
considered to have originally come from Bohemia; this plant
agrees very closely with the common form 2. punctafe. The
generic name Caulopterds, Lindley and Hutton, is substituted for
Protopteris in Goppert's * Fossilen Farrnkriuter.’® Carruthers®
also prefers Lindley and Hutton's genus as being older than Presl’s
Protopterds, and more suitable for such tree-fern stems. In Corda’s
classic work ® Sternberg's specimen is further deseribed, and com-
pared to the Cyatheacew; the original name, P. punetate, being
replaced by that of P. Sternbergii. The name Profopterds was
orviginally ‘given fo a tree-fern stem possessing a well-defined
character in the form of its leaf-trace bundle; on the other hund
the generic term Cluwlopterds was applied to a specimen on which
no useful or precise definition could be founded.® If we do not
necessarily connect the name of Profopferss with botanical affinity,
it is a useful term to retain as pointing to a form of fern stem
different to that for which Lindley and Hutton's genus is retained.

In 1865 Carruthers? published a deseription of a eylindrical
sandstone cast of Profapteris punctate from the Upper Greensand of
Dorsetshire; the form of the leaf-trace bundles is clearly shown in
the original ® of Carruthers’ figure, and there can be no doubt of its
identity with Sternberg’s Bohemian type. TUnfortunately the
English specimen is entirely without internal structure.

The substitution of Dicksonia for Protopteris by certain writers,
such as Heer, Velenovsky, and Staub, has already been referred to;
the same generic name has also been used by Renault for a fossil
fern-stem of Cretaceous age from the Ardennes.’

! Flor. foss. Avet. vol. vi. p. 24. 2 N. Jahrb, 1836, p. 30, pl. i

¥ p.449. 4 Geol. Mag. 1865, p. 487,  © Flor. Vorwelt, p. 77.

% Lindley and Hutton, Foss. Flora, vol. i. pl. xlii,

¥ Loe. eit. p. 484, pl. xiii.

8 Specimen in the British Museum, registercd number 39002. The plate
illustrating Carruthers’ paper hardly does justice bo this remarkably fine specimen.

# Cours bot. foss, vol. iii. p. 74.
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The following list of synonyms of Profopteris punctata shows, to
some extent, the distribution of that characteristic type of tree-fern
in Lower Cretaceous times : how far we may consider this gpecies
identical with, or very nearly allied to, the Wealden form is
difficult to determine,

1820.

1825,
1828,
1828.
1835.
1836.

1838.

1545,
1845,
1848,
1850,
1865.
1866.
18066.
1869,

1870.
1872.

1875,
1874,

1880.

1882,

1882.

1883.
15888,

1890,

Protopteris punctata, Sternb.

Lepidodendran punctatum, Sternberg, Flor. Vorwelt, Heft i. p- 20,
pl. vi. pt. viii. fig, 2. ;

Filicites punctatus, Martius, Denksehr. k. Baier. bot, Ges. vol. ii.
Abth. i. p. 130.

Lepidodendyon punctatum, Sternberg, Flor. Vorwelt, Heft iv. p, xii.

Sigillarie punctate, Brongniart, Prodrome, p. 64.

Sigillaria punctate, Brongniart, Tist. vég, foss. p. 421, pl. exli.

Lepidodindron punctatum, Cotta, N. Jahrh. 1833, p. 326.

Cawlopieris punctatn, Goppert, Nova Acta Ae. Cws. Leop.-Car. vol,
xvii. (Suppl.), p. 449.

Protopteris punelatw, Sternberg, Flor, Vorwelt, Heft vii. p- 170,
pl. Ixv, figs. 1-3.

Lrotopteris Sternbergii, Corda, Flor. Yorwelt, p. 77, pl. xlviii.

Lrotopteris punciata, Unger, Syn. plant. foss. p. 107.

Protapteris punctata, Brown, Index Nomenel. p, 1047

Protopteris Sternbergii, Unger, Gen, spec. plant. foss, p. 194,

Canlupteris punctata, Onrruthers, Geol. Mag. p. 484, pl. xiii.

Lrotopteris Debeyi, Schliiter, Sitz. niederrhoin. Ges, Bonn, p. 68.

Canlapteris punctate, Renger, Ziva, p- 126.

Protopteris Sternbergii, Schimper, T'rait. pal. ¥ég. vol. i. p. 706,
Atlas, pl. lii. fig. 1.

Protopteris Sternbergii, Roemer, Geol. Oherschles. p- 300.

Protopteris Sternbergii, Peistmantel, Abh. k. bilum, Ges. Wiss, vi,
Folg. vol. v. p. 26, pl. ii. fig. 5.

Protopteris punetata, Geinitz, Paleontographica, vol. xx., p- 304,

Lrotopteris punctata, Heer, F1, foss. Aret. vol. iii. P- 8, pl. v. figs.
1-2; pl. vi.

Protopteris punctata, Hosins and Von der Marck, Paleontographics,
vol. xxvi. p. 205, pl. xhii. figs. 185-186.

Dicksonia (Protopteris) punctata, Heer, Fl, foss. Avet. vol. vi, p. 24,
pl. xlvii.

LProtopteris punetata, Schmalbausen, Schrift, Kiew. nat. Gos. vol. vi.
ph. il p. 216, pl. viii.

Lrotopteris Stevnbergii, Renanlt, Cours bot, foss. vol. iii. p- 75.

Dicksonia punctata, Velenovsky, Abh. k. bohm. Ges, Wiss, vii. Folg-
val. il p. 20, pl. v. figs. 24,

Dicksonia punctata, Staub, Foldt. Koal. vol. xx. p. 227.
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Stenzel! has referred to several Profopteris species in his
important communication on Rhizodendron Oppoliense, Goppert:
he points out that 2. Cottai should be regarded as a synonym of
L. Cofteana, Presl, and refers the specimen described in 1865 by
Goppert 2 as P. Sternbergii toa new species, P. fibrosa, Stenz.

Protopteris Witteana, Schenk.

BTN

The most important specimen of Profopteris Witleana from a
botanical point of view is represented in Pl. XI.; it is in all
Probability from the English Wealden rocks, but unfortunately the
Tegistered number is partly illegible, and cannot be identified with
any entry in the MSS. Catalogue of the Geological Collections.

This picce of stem has probably been slightly compressed, and
the external surface suggests considerable rolling ; it tapers slightly
towards both of the bluntly rounded ends. The internal structure
is partially preserved, apparently in carbonate of lime, but the
details are very imperfectly shown in microscopic sections. On
the smooth water-worn surface the petiole bases are seen to be
hread[y oval in form, and slightly projecting above the general
level of the stem ; in each leaf-scar the horse-shoe vascular bundle
15 more or less clearly marked. Fig. 8, Pl. XI.* shows one of the
morg perfect leaf-trace bundles at #, and external to this af ¢ the
Peripheral sclerenchymatous tissue of the petiole; such a form
agrees more closely with that of Profepteris Witfeana as figured
by Schenk, than with the more constricted form of P, punctata,
In the immediate neighbourhood of the leaf-trace there are a few
Small eircular markings, and occasionally these show two con-
centrie circles, as at r.#. in Fig. 3; the inner no doubt representing
the vascular axis, and the outer the peripheral limits of an
8dventitious root. In the same Figure at #".#. there are oblique
longitudinal sections of adventitious roots. In some of the leaf-
tl"ace bundles it is possible to see eclearly the peripheral stercome
tissue of the petiole base, which weathering agencics have
OCeasionally left in relief immediately above the upper end of
the vaseular strand ; eg. at ¢, Fig. 1.

There is a very striking resemblance between the more perfectly

—

! Jahres-Ber. Schles. Ges, Kultur, 1886.
2 N. Jahrh. 1865, p. 395.
* This drawing is made from the ground-down surface of the specimen.,
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preserved petiole bases of P. Witfeans and those of Dicksonia
antaretica.

Between the prominent petiole sears the matrix of the fossil is
somewhat lighter in colour, as at a.a., Figs. 1-8; this appears to
consist of elongated parenchymatous cells, which may possibly
have originally existed as multicellular filaments, but have
been more or less welded together in the process of mineralization.
Here and there in this inter-petiolar tissue traces of adventitious
Toots accur, as e.g. at r and » in Figs, 1-3.

In Dicksonia antarctica the bases of the petioles are separated by
a woolly mass of brown threads, traversed by a few adventitious
roots. If these threads (raments) be examined microscopically
they are found to be made up of long and narrow parenchymatons
elements, very similar in shape to those which occur between the
petiole bases in the fossil stom.,

In PL XT. Fig. 2 a transverso section of the fossil stem is repre-
senfod natural size; the curved band-form vascular plates are
clearly shown at ¢, and at p portions of the conducting tissue are
curving outwards as leaf-traces; an impression of a root seotion is
seen at 7, and at @ are the masses of tissue separating the individaal
petioles.

A small piece of the vascular tissue of the stem is shown in
Fig. 4; the xylem, #, is made up of polygonal tracheides of the
scalariform type, and associated with these there are indications
of parenchymatous cells ; the whole xylem tissue being apparently
very similar in structure to that in the stem of Dicksonie antarcliva.

The dark lines, 8.4, on either side of the xylem no doubt mark
the limits of the phloem, but this more delicate tissue has not been
preserved,

In a few places there are traces of fairly large brown-walled
elements external to the limits of the phloem.

The xylem of this specimen, as regards the arrangement of
the vascular bands and their histological structure, is very
similar to that of Profopleris Cotfai as figured by Corda.!

V. 2181. An imperfectly preserved Sandstone cast. Teaf-scars
indistinetly shown. Ecelesbourne. Rufford Coll.

! Tlor. Vorwelt. pl. xlix.
There is a seetion of 2. Coffei in the Botanical Department Collection (British
Museum) cut from the specimen figured by Corda.
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V. 2302. A very imperfect cast, 23 cm. long; the petiole bases
badly defined. A number of small holes oceur on the surface of
the sandstone, which no doubt mark the position of adventitions
roots. The leaf-trace appears to correspond in shape to that of
P. Titteana ns represented in Schenk’s figure, Palwmontographica,
vol. xix. pl. xxx. Heeleshourne. Ruffird Coll.

Family ? SCHIZACEE.

Sporangia usually on modified leaf-segments; sessile or shortly
stalked, with a complete apical annulus and longitudinal dehiscence.

Genus RUFFORDIA, gen. nov.

In instituting this new generie name I have followed the example
recently set by Raciborski in the case of Mesozoie ferns, and by
Stur, Zeiller, Kidston and others in dealing with ferns of Palmozoie
age. Raciborski proposes the name Hlukin' for the ¢ oldest known
of the Sehizace,” and takes as the type of the genus Pavopteris
exilis, Phill., of which fertile pinnules have been described by
Phillips, Lindley and Hutton, and Bunbury.

In the present instance the new term is proposed instead of the
older provisional genus Sphenopteris, on the ground that the
Museum Collection has afforded material which gives us a much
further insight into the true botanical affinity of Dunker's species,
8. Gépperti. The fertile pinnm, described in detail under the
Species Ruffordia Gopperti, suggest a connection with Anemin, and
the character of the sterile fronds is strongly confirmatory. On
the other hand no details ean be made out in the sporangia, which
would afford the most trustworthy kind of evidence in favour of
Or against a reference to the Sehizwcew; to refer the Wealden
fern to dnemia, or to Dawson's genus Aneimites, would be a step
in advance of the facts at our disposal. Dawson snggested the
sub-genus Aneimites for a Devonian fern of the Cyclaplerds type,

1 Bot. Jahrb. vol. xiii. p. 1.
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which showed fertile pinne but no sporangial structure; he
compared the sterile pinnules to those of _4nemia adiantifolia,
Sw., from Cuba.! Schimper® does not admit the correctness of
Dawson’s determination ; and, indeed, an inspection of the figures
of Cyclopteris (Aneimites) Acadica, Dawson, does not lead one
to accept the specimens as evidence for the existence of the
Schizacew in pre-Carboniforous times.

The plants included under Ruffordia are all referred to one
specics, some of the specimens being placed in a variety to denote
a marked difference in size of the ultimate segments of the sterile
fronds.

The genus is characterized by a distinet contrast between bharren
aud fertile pinne, by the resemblance of the pinnules to those of
Anemia adiantifolin, Sw., and by the correspondence in habit of
sterile and fertile pinnm to that species.

Buffordia is placed in the Schizacow, but, in the absence of very
satisfactory proof, with the addition of a query expressive of the
imperfect evidence.

The adoption of this name is to place on record the enthusiasm
and careful work of Mr, Rutford, to whose labours we are indebted
for the material on which the genus has been founded.

1.—Ruffordia Gépperti (Dunk.).

1833.  Sphencpteris Phillipsis, Mantell, Geol. 8.E. England, p- 239, fig. 2,
1844, Oheilanthites Gopperti, Dunker, Progr. p. 6.
1846, Sphenopteris Gipperti, Dunkor, Wealdenbildung, p. 4, pl. i. fig. 6,
pL ix. figs. 1-3.
Sphenopteris Hartlobens, Dunker, loe. cit. . 4, pl. ix. fig. 9.
Sphenapteris lingifolia, Dunker, loc. eif. p. 4, pl. viii. fig, 6.
1848.  Sphanopleris Gépperti, Bronn, Tndex pal. nomenel. vol. i, p- 1168.
Sphenapteris Wartlebeni, Bronn, ilid. p. 1168,
1849, Sphenopteris Gipperti, Brongniart, Tablean, p. 107,
1860. Sphenopteris Gapperti, '[.Tnger, Gen. spec. plant. foss. . 109.
1851. Sphenopteris adiantifrons, Ettingshausen, Jahrh. k.—k. geol. Reichs.
Juhrg. ii. No, 2, p. 156.
1862.  Sphenopteris Jugleri, Ettingshausen, Abh. k.-k. geol. Reichs. Band i,
Abth. ii. No. 2, pl. iv. fir. 5.

! Quart, Journ. Geol. Soe. vol, xxii, 1866, p. 153.
# Trait. pal. vég. vol. iii. p. 489,
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1854. Sphenopteris Phillipsii, Morris, Brit. foss. p. 21.

1864, 2 Sphenapteris Jugleri, Leckenby, Quart. Journ. Geol, Soe. vol. xx.
p- 79.

1860. Sphenopteris (Davall) Hartlebend, Bohimper, Trait. pal, yég. vol. i.
p. 384, pl. xxx, figs. 2 and 3.

Sphenopteris (Davall) Jugleri, Schimper, loe. cit. p. 804,
Sphenopteris (Davall) Tongifolic, Schimper, loe. eif, p. 394,

1870. Sphenopteris Auerbachi, Trantschold, Nouv. Mém. Soc. Nat. Moscon,
vol. xiii. p. 19, pl. xviii. fig. 5.

1871, Sphenapteris Gipperti, Schenk (in part), Palmontographica, vol. xix.
p- 209, pl. xxv. figs. 2-5.1

1875. ? Sphenopteris Juglert, Phillips, Geol. Yorks, edit. iii. p. 218.

1878. Sphenopteris Gipperti, Dupont, Bull. Ae. R. Belg. sér. ii. vol. xlvi.
p- 396.

1881. Sphenapteris waldensis, Heer (in part), Sece. Trab. Geol, Portugal,
4to. 1881, p. 14, pl. xv. fig. 11 [v. Bame species under Ony-
chiapsis Mantells (Brong.)].

1800. Sphenopteris Géopperti, Nathorst, Denkschr. Ak. Wiss., math.-naf.
CL vol. Ivii. p. 43, pl. vi. figs. 2 and 3.

1880. Sphenopteris, sp., Yokoyama, Journ. Coll. Sei. Japan, vol. iii. p. 34,
pl. xiv. figs. 13 and 13a.

Zype. A small, imperfectly preserved pinna. Dunker's type
Specimen agrees best with those English specimens which have
ultimate segments of median size, in length and breadth. The
details of venation are not shown in the fisure. The following
definition is given by the author of the species®:—

‘ 8phenopteris fronde ftripinnata, apicem versus bipinnata,
Pinnis alternis distantibus vel plus minus approximatis, pinnulis
alternis clavatis petiolatis apice laciniatis vel sub-emarginatis,
laciniis ohovatis, cuneatis, nervis obsoletis, rhacibus tenerrimis
Canaliculatis.”

The Rufford Collection has furnished us with an abundant
Supply of material, which enables us to extend the definition of
the species, and evidence is afforded by some of the specimens
of fortile fronds as to the probable botanical affinity of this
Wealden fern.

Frond tripinnate-quadripinnate, deltoid or rhomboidal, rachis
h'etluent]y flexuous, pinne alternate, deltoid to ovate-lanceolate;
Dinnules delicate, decurrent on the rachis, ultimate segments linear
Atuminate or ovate-cuneate. Venation of the type Canopferidis and
e ——— &

! PL xxx. figs. 2 and 24 regarded as Onychiopsis elongata (Geyl.).
? Wealdenbildung, p. 4.
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Sphenopteridis. Fructification in the form of seattered sporangia
on fertile fronds or pinnm, of which the leaf lamina is considerably
reduced,

Sphenopteris Phillipsii, Mant., may probably be included in the
list of synonyms, although the fragment figured under this name
is so small that its real nature must remain uncertain, Tt agrees
very closely with some of the more broadly lobed forms of the
present species.

There is no doubt as to the specific identity of S. Hartlebens,
Dunk., and 8. longifolia, Dunk., with the present species, as
Schenk has already pointed out.

Jeanpaulia nervosa, Dunk.;! is included by Heer? as a synonym
of 8. waldensis, Hr., but a comparison of the figures lends liftle
or no support to Heer's view. Dunker's J. Brauniana is much
more like some of the English specimens of Ruffordia Gopperti
than any other forms of that genus.

On comparing Ettingshausen’s figure of Sphenopteris Jugleri
with those of S. Gupperti given by Dunker and Schenk, certain
differences are at once apparent, but the inclusion by the latter
author of Ettingshausen’s species in that of Dunker is tfully
confirmed by the specimens in the Museum Collection, Tha
specimen from the ¢ Lower Shale” (Yorkshire Oolite) referred
by Leckenby to 8. Jugleri shows a very distinet resemblance to the
Wealden fern, and may possibly be rightly included in that species.

An examination of the type specimen in the Woodwardian
Museum, Cambridge, suggests a strong likeness to Pl V. Figs. 2
and 3 of Ruffordia Goppert: (Dunk.); considering the small size
and imperfect nature of Leckenby’s specimen, it is better to avoid
an unqualified assent to its association with the present species.

Schimper includes a species, Sphenopleris (Zrichom.) Gipperts,
Ettingsh.,* under the heading Sphenopteris- Trichomanides, but
this was instituted by Ettingshausen, in 1865, under the name
TLrichomanites Gipperti* for the reception of g plant from the
Dachschiefer of Moravia and Silesia. Sphenopteris Gippertt, Dunk.,
is included by Schimper as a synonym of S. Hartlebens,

1 Wealdenbildung, p. 12, pl. v. fig. 8,

% Beco, Trab. Geol. Portugal, 1881, p. 14.

¥ Trait. pal. vég. vol, i, p. 412,

4 Bitz. k, Ale Wiss. Wien, math.-nat. Cl. vol, i, Abth, i, 1864, p. 205.
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The small piece figured by Trautschold as Sphenopteris duerbachi,
Traut,, from the Klin Sandstone seems to be identical with some
forms of Ruffordia Gopperti, as fivst suggested by Schenk.! Schenk
compares Ruffordia Gopperti with Sphenopteris Stenstrups, Hr., and
S. Hinslopt, Old. ; his figures represent imperfect pieces of pinnee.

There is no mention of this species by Fontaine in his  Potomae
Flora;” one of his species, S. aerodenfatu,® founded on a very
small fragment, seems to he almost identical with the broadest
forms of our English species, and espeeially with such as I propose
to consider as Ruffordie Gopperti, var. latifolia. From the small
piece figured by Fontaine it is impossible to form any idea of the
habit of the fern; the character of the pinna Tepresented by him
in fig, 4, pl. xxxiv. seems to be very much the same as that of
Lhyrsopteris brevipennis, Font., represented in the same plate,
figs. 8 and 83@; in the former the pinnules are dentate, in the
latter entire.

In addition fo the specimens figured by Nathorst from Japan
as 8. Gopperti, those fragments described and figured by Yoko-
yama as Thyrsepterts Kagensis, Yok.,* should be compared with the
Present species; there is no adequate reason for referring them to
the genus Zhyrsopteris.

Repeated examinations and comparisons of a large number of
specimens in the Museum Collection, have led me to regard Rufordia
Gapperti as a species of which the vegotative parts are extremely
yariable, and to a much greater extent than the figures hitherto
published would lead us to expect. The task of determining, or
attempting to determine, what limits to assign to this species has
been attended with considerable difficulty, and the conclusion
arrived at is one which will doubtless suggest that two or more
Specifically distinet forms have been ineluded under one mame.
My first inspection of the material favoured the view of two or
threc species or, at any rate, varietics; but a more detailed
Examination forced me to the conclusion that I was dealing with
& number of specimens, which could be mranged in a regular and
Eradually varying series, with a marked difference in form
between the extreme types.

1 Palmontographiea, vol, xix. p. 261.
* Potomac Flora, p. 90, pl xxxiv. fig. 4.
8 Journ, Coll. Sci. Japan, vol, iii. 1890, p. 23, pl, i. figs. 6 and 6a.
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Among recent ferns it is well known what striking variations
occur in the vegctative structures within the limits of a single
species.  Asplenium may be mentioned as one genus which shows
this with sufficient clearncss.

In PL IV. is reproduced one of the most perfect specimens of
K. Gipperti. This is an excellent example of ome end of the
series, and represents the form of frond which is characterized by
fine and narrow ultimate segments.

In PL. V. Figs. 1-56 we have other specimens of what T regard
as the same species. On comparing the figures of PL V. with
those of Pl IV. and also Pl VI. there are sufficiently obvious
differences ; these, however, consist mainly, if not entirely, in the
relative size of the ultimate segments of the pinnge, the general
habit being practically identical in the two extreme forms. When
a careful survey is taken of a large number of specimens, inter-
mediate forms arrange themselves between the narrow and broad-
leaved types; a few such forms are shown in Pl V. In a case
such as this, where we have no hiatus definite enough to admit of
a specific difference, and where we have equally, if not more,
striking instances of disparity in the size of leaf divisions among
recent ferns, the most reasonable course to follow appears to be
that of regarding the several forms as examples of one and the
same epecies. It is but rarely that one district supplies such
numerous and well-preserved samples of a local flora as that from
which the British Museum material was obtained ; and I cannot
but think, that to ereate a number of ill-defined speeies, on such
minor differences as are discoverable in this rich collection, would
be to follow a course to which the palzobotanist is too often
impelled by the scanty and imperfect data at his disposal.

So far as the barren fronds or pinnee are concerned there is a
striking resemblance as regards habit to Asplenium fragrans,
Sw. The variable size and shape of the ultimate segments,
which form so marked a feature in the fossil, are still more
striking in the recent fern. TUnder 4. fragrans Hooker and
Baker include a variety . A. Janieulaceum, H. and B., which
has “narrowly linear” ultimate segments, but the remark is
added that “the two varieties seem to be quite connected by
gradual and intermediate gradations.’”!

! Synopsis Filicum, p. 2186,
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In the present instance we are not dependent on the uncertain
guidanee of sterile structures, but are in a position to make use
of the valuable evidence of fertile pinnm. In PIL. III. Fig. 5
Wwe have an example of X, Gapperti which differs from those
previously referred to in its smaller size; in Fig. 6 there is the
same form, but with the two lowest pinnwe in the fertile condition,
In other specimens the whole frond, or pinna, bears sporangia, and
agrees exactly with the two basal pinne shown in Fig. 6. A
close inspeetion of the fertile branches reveals the existence of
sporangia, but without any sign of detailed structure.

Such characters as these are met with in the genus Anemia,
and the resemblance is such that I am disposed to regard Buffordia
Gipperti as nearly allied to this member of the Selizacee. There
is not only an unmistakable likeness between the fortile branches
of Anemia adiantifolia, Sw., and those of the Wealden plant, but
an equally strong correspondence in the barren branches and in
the habit of the complete frond. This affords another example
of the danger of relying merely on the close parallelism in the
form of sterile fronds between fossil and recent ferns. Such a
parallelism has been pointed out as rvegards dspleniwm fragrans,
Sw., and the present species, but on extending the comparison
to the fertile portions of the frond the similarity of the purely
vegetative parts is shown to be entirely misleading where hotanical
affinity is concerned.

If my determinations be approximately correct, we have in
Ruffordin Gopperti an example of a fern much more perfectly
preserved than is usual among the fossil representatives of the
Filices, In addition to the series of sterile vegetative organs we
have good samples of fertile pinng, and, in association with these
leaf structures, portions of what 1 regard as rhizomes with the
lower parts of petioles still attached: such rhizome fragments
are shown in Pl X. Figs. 1 and 2.

Ruffordia Gopperti (Dunk.).

V. 2157. PL IV.

These two fronds, or pinnse, vepresent one end of the series
of variable forms; the ultimate linear-acuminate segments aro
Uninerved. The habit-is compact, and the pinne have a more or less
deltoid form, with the details distinetly marked as light brown im-
Pressions on a homogeneous ironstone. Eeclesbourne. Ruffurd Coll.

G
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V. 2166. PL. V. Tig. 1.

Corresponds closely with V. 2157, but differs in the greater size
of the frond, of which this is a fragment, and in the fact that the
ultimate segments ave slightly broader. Closely associated with
the fragments on this piece of rock are portions of what may
possibly be the rhizome of the same species. Cf. PL 1V, (V. 2157)
and PL V. Fig. 25 (V. 28156). Eeclesbourne, Rufford Call.

V. 2156. T1. V. Fig. 3.

Tn Tig. 81 we have an exceedingly graceful ?frond of roughly
penfagonal form and compact habit, It represents a further
increase in the breadth of the ultimate segments, but is still
entirely in accord with the general character of the species.

Tig. 8n shows part of a large frond with a well-marked flexuous
rachis. Cf. PL. V. Fig. 2 (V. 21554). Feelesbourne. Rufford Coll.

V. 21554. PL. V. Tig. 2.

Very similar as regards breadth of segments to V. 2157, P1. IV.
The rachis is distinetly flexuous, and the general habit of this
and other specimens is strikingly similar to that of _dnemie
adiantifolia, Sw.

V. 21556, The reverse piece of V. 21652. Eccleshourne.
LRufford Coll.

V. 2243. P1. V. Fig. 4.

A slight increase is apparent in the breadth of the segments, and
some of them appear to be obtusely rounded at the apex rather
than acute. In each lobe of the pinnm are several palmately-
placed veins. The first glance at this specimen and Fig. 2 of
the same plate (V. 21554) suggests two specific forms, but on
close inspection of the two specimens a difference in breadth of
the ultimate divisions appears fo be the only real distinetion,
and, in view of the correspondence in habit, this alone is hardly
of sufficient importunce to necessitate a separate species. Eecles-
bourne. Lufford Coll.

V. 2731. Pl IIL Fig. 5.

This affords a good example of a small and compact type of
?frond, which differs only in size from the larger and commoner
specimens.  On the same piece of rock is a picce of rhizome,
Pl X. Fig. 1. Eceleshourne. Rufford Coll.
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V. 2295. Pl III. Fig 6.

This specimen differs from V. 2781 in having the lower ? pinna
in the fertile condition. The leaf lamina is considerably reduced,
and the individual sporangia may be made out here and there, hut
Without affording any reliable information as to the character of the
Sporangial walls, Possibly expression should be given to the
smaller size of this and the preceding specimen by the institution
of a new species or variety, but T am inclined to attach great
importance to the fact that such a specimen as V. 2157, PL IV.
shows the same habit and essential foutures as these smaller and
more delicate forms. There is a distinet resemblance between this
specimen and a fertile pinna fignred by Fée' as dneimizhaotrys
@perg from Brazil. Of. PL V. Fig. 8a (V. 2156). Ecclesbourne.

Rufford Coll.

V. 2160. Pl V. Fig. 5.

This specimen shows very clearly the characters of a fertile
pinna. The general habit iz much the same as that of PL V.
Fig. 34 (V. 2156) and other specimens, but in this case, instead
of the sharp margins of the pinnules characteristic of the sterile
Pinnw, we find a certain ragged appearance in the ultimate
Segments, and irregular outlines to the blunt lohes. The surface
of the pinnnles is marked by numerous round projections, which
are undoubtedly sporangia; these cover almost the whole surface
of the ultimate segments, and, as far as it is possible to decide,
0105&1y agree in their manner of occurrence with those of dnemia.
Eccleshourne. Rufford Coll.

V. 2812. P1, X. Fig. 2.

This specimen I regard as part of a rhizome of Ruffordia
Gopperti; the surface has a rough appearance suggestive of
Scaly hairs, and to parts of it are attached the lower portions
of petioles. On the same rock oceur fragments of pinns of this
Species.  Eccleshourne. Rufford Coll.

V. 2731. PL X. Fig. 1.

This larger pieco of rhizome has already been mentioned in the
flesen'ption of PL, II1. Fig. 5, which occurs in the same piece of
Iroustone. The surface has the same characteristic roughness

! Crypt. Vase. Brésil, pl. Ixxviil.
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shown in V. 2812, and here, too, portions of petioles oceur attached
tu the main axis; the piece of frond represented in the figure cannot
be traced to the rhizome, but the petiole agrees exactly with such
busal portions as are actually attached; there can, therefore, be
little or no doubt as to the conneetion between the rhizome and
this frond fragment. The thin and flexuous petioles agree
closely with those seen in PL. V. Fig. 8p (V. 2156) and other
specimens.  Keeleshourne. Rufford Coll.

V. 1069. Breadth of the segments much the same as in PL V.
Fig. 3. Near Hastings. Presented by P. Rufford, Bsq., 1885.

V. 2152. Very similar to V. 1069, but less complete. Eecles-
bourne. Rufford Coll.

V. R155¢ and V. 21554. 'There is a very close agreement between
these two fragments and Dunker’s figures of Splenopteris Gipperti
in his Wealdenbildung, P1. IX. Fig. 1. ¢f. also PL V. Fig. 8a
(V. 21586).

V. 2155¢. A badly preserved specimen. Cf. PL V. Fig. 3n.
Eecleshourne. Rufford Coll.

V. 2157a. Of the samo type as PL. V. Fig. 8a (V. 2156), but
somewhat smaller, Eecleshourne. Rufford Coll.

V. 2167. Practically identical with V. 2851. In this specimen
and several others there are closely associated fragments of pinnee,
of which the ultimate segments show a marked variation in size ;
also portions of fertile fronds. IRcelesbourne. Rufford Coll.

V. 2192. One fertile pinna and a portion of a second. The
individual sporangia are seen on some of the pinnules. This
specimen agrees in all points with PL IIL Fig. 6 (V. 2295) and
P1L 11L Fig. 5 (V. 2731). Cf. also PL V. Fig. 3a (V. 2156) and
P1. V. Fig. 5 (V. 2160). Ecclesbourne. Rufford Coll.

V. 2228. Buadly preserved fragments of pinnse with narrow
ultimate segments. Cf. V. 2157, PL. 1IV. Ececleshourne.
Rufford Coll.

V. 2341. The same as V. 2781. On the same rock is a fragment
of Aerostichites Ruffordi, sp, nov. Eeclesbourne. Rufford Coll.
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V. 2851. Agrees with V. 2354, except in the slightly greater
breadth of the ultimate divisions. Venation distinet. Associated
with this fragment ave others of a much more narrowly segmented
form; this juxtaposition on the same rock-surface of pieces of
fronds showing comsiderable difference in the breadth of the
pinnules is of common ocourrence. Recleshourne. Rufford Call.

V. 2354. Part of a larger frond, with the pinne somewhat
farther apart than in most cases; the segments are of median
breadth and agree closely with the pinnules of other specimens
referred to this species. This specimen appears to show the
quadripinnate character of the frond.

V. 23544, Rachis showing sub-opposite and alternate pinne;
pinnules short and of medium breadth ; a more open habit than in
most specimens. Ecelesbourne, Loufford Coll.

The following specimens illustrate various forms of Ruffordia
Gipperti (Dunk.), but show no characters other than those to
which reference has already been made in the deseriptions of more
perfect examples.

V. 2151, V. 2152, V. 2153 (several specimens), V. 2156a. Cf.
Pl. V. Fig. 3n (V. 2156), also PL V. Fig. 4 (V. 2243), V. 2166,
V. 2294. Ecclesbourne. Rufford Coll.

V. 2877. Fragments of the coarser and finer forms of pinnee.
Near Hastings. Beckles Coll.

2.—Ruffordia Gopperti, var. latifolia.

As a convenient method of expressing the difference between the
extreme forms of this species, characterized by the greater breadth
of the ultimate segments, and those with narrowly linear segments,
such as the specimen figured in PL IV. (V. 2187), I have decided
to designate the more broadly-lobed forms by the term lutifolin.

V. 2333. PL VL Figs. 1 and 1a.
The portion of the frond figured may possibly be a basal pinna.
The close resemblance between such specimens as this and Spaeno-
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Pleris acrodentata, Font.,' suggested a reference of the English
forms to this Potomae species, but, on carefully looking through
the large series of specimens in the National Colleetions, it is
impossible to come to a satisfactory conclusion as to where the line
of demarcation should be drawn expressive of spocific differences.
There is undoubtedly a very marked difference between Pl. VI.
Tig. 1 and the specimen represented in PL. IV., but this is rather a
divergence suggestive of two varietios than one to be regarded as
of specific value. If we had only these two extreme forms to deal
with, there would be no hesitation in speaking of them as distinet
species, but, as already pointed out, we have a large number of
intermediate forms which, in my opinion, bridge over the apparent
gap between the ends of tho series.

The chief differences between such specimens as PL. VI. Fig. 1
and the forms of Ruffordia Gopperti previously described, consist
in the greater breadth of the ultimate segments and the more open
character of the pinnm. The venation of the pinnules is very
distinetly shown in the figured specimen, 1, VI, Fig. 1u; the veins
are flabellately disposed and repeatedly forked ; the margin of the
pinnules are, for the most part, distinctly dentate. €f Fontaine’s
figure of 8. acrodentata, pl. ®xxiv, figs, 4 and 4a; also Mantell’s
figure of 8. Phillipsii

On the same piece of ironstone, associated with the sterile
portions of a frond, cceur fragments of small fertile fronds ; also
several pieces of fronds with the rachis tripinnately branched and
showing very little leaf lamina, the serrate divisions of the ultimate
branches recalling, to some extent, Onyehiopsis Muntells (Brong.).
Possibly these different fragments belong to the same plant, but of
this there is no real evidence. Heclesbourne. Lufford Coll.

V. 2355. The rachis and venation of the pinnules distinetly
shown. Very similar to V. 2338, but the segments somewhat
narrower. Hceleshourne, Rufford Coll.

V. 2158, V. 2327, V. 2357, V. 2357«. These specimens are
regarded as fragments of the same varioty. Leclesbourne,
Rufford Coll.

! Potomae Flora, P- 90, pl. xxxiv. fig. 4.
# Gool. 8.E. England, p. 239, fig. 2,
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B. Genera which afford no trustworthy evidence as to
their affinities with existing families.

Genus CLADOPHLEBIS, Brongniart.
[Tahleau, 1849, p, 25.]

Brongniart, in his “Histoire des végétaux fossiles,” * arranged
the numerous species of his genus Pecopleris in geveral groups,
and one of these he called Newropterides. In a later work® this
group is reconsidered, with the result that the new generic term
Oladophlebis is substituted for those species of Pecopteris included
in the Neuropferides. e regards Cladophlebis as a transitional
form between Pecapteris and Neuropteris, and points out its charac-
teristics without giving any definite diagnosis.

Fontaine, in his “ Potomae Flora,” retains Brongniart's genus,
and speaks of the convenience of referring certain sterile fronds
to such a genus where venation is the guiding character;® he
refers to Saporta as the first to put into a concise definition the
distinguishing features of Cladophledis. The following dingnosis is
from Saporta’s important work on the Jurassic plants of France':—

¢ Frons pinnatim divisa, pinnule ab alberutra disercte vel vix
inter se eohmrentes rachi tota basi adnatw aut plus minusve eon-
tractse subque auriculatee integree rariusve dentate; nervuli e
nerve medio orti apicem versus atbenuati vel evanidi primum
obliqui, dein curvati furcatoque divisi.”

As Saporta remarks, this genus is founded on venation characters
and is, therefore, artificial; but like other similarly constituted
genera it is useful for the reception of those ferns the botanical
affinities of which are at present unknown. This author includes
under Cladophlebis the widely distributed Pecopteris Whithysmsis,
Brong., Asplenites Risserti, Schenk, ete.

Schimper,® in 1874, gave a more exhaustive definition of the
same genus, and drew attention to the fact that Saporta’s de-

1 p. 3200
? Tableaux, p. 25.
3 p. 67.
Pal. Frang, sér. ii. vol. i. 1873, p, 208.
& Trait. pal. vég. vol, iii. p. 613,
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scription agrees with that previously given by himself of the group
of Jurassic ferns of the type Alethopteris Whithyensis. Fontaine
slightly modifies Schimper's definition, and suggests that with the
addition of “midnerve strong at base, and towards the summit
dissolving info branches,” we have a well-defined group of ferns
‘“strongly charaeteristic of the Jurassie, and which is fully as mueh
entitled to be called a genus as is Sphenopteris or Pecopteris.”?

In his more recent contributions to the French Jurassic flora,
Saporta continues to make use of Cludophiebis as a genus, and
adds that the Curboniferous species originally included by Brong-
niart in his group Peoopteris Neuroptersdis, for which the term
Cladophlebis was subsequently proposed, have nothing in common
with the Liassic and Qolitic species of that genus. The Jurassic
species, he observes, give evidence of common characters which
point to a well-marked type [ Cladophlebis tanuis (Brong.), C. Whit-
byensis (Brong.), €. ligata (Phill.), C. Huiburnensis (Lindl.), €.
lobifolia (Lindl.), and several others, “se ressemblent entre eux
et témoignent d’une parentd tenant au moins, & leur physionomic
commune ”].*  Granting the existence of these common characters
there is still, as Saporta, indeed, recognizes, no evidence from such
traces of fructification as occur of any true relationship (“con-
géneres”); indeed, the fructification, so far as it is known at
all, points to the inclusion of ferns of different families under
this single generic name,

We may adopt Schimper’s definition, with certain modifications : *

Fronds pinnately divided, pinng spreading, lobes or pinnules
attached by the entire base or slightly contracted towards the place
of attachment, rarely somewhat aurieulate, acuminate, or obtuse,
oceasionally dentate, especially at the apex, not rarely subfaleately
curved upwards, midrib strong at base, and towards the summit
dissolving into branches, secondary veins given off at a more or
less acute angle, dichotomous a little above the base, and repeatedly
dichotomous.

It should be noted with reference to the present genus that
Heer! has included under Asplenium those Jurassic ferns which

! Potomac Flora, p. 67.

* Pal. Frang. sér, ii. vol, iv. p. 357,
* T'rait. pal. vég. vol. iii. p. 613,

4 FL. foss. Arct. vol. iy. 1877, p. 38.



CLADOPHLEBIS, 89

were formerly called Pecopferis, and more recently Cladophlebis;
the type of the Jurassic dsplenium being FPecopteris W hithyensis,
Brong. He figures in support of this whalesale removal to
Asplenium fragments of fertile pinnules which, so far us the
figures indicate, possess a similar arangement of sori to that of
Asplenium (sab-genus Diplazium).!  Schenk has also figured
fertile pinnules of the same type in the case of an allied form,
Agplenttes Risserti

1.—Cladophlebis longipennis, sp. nov.

Type. Pinnwe and portion of rachis. PL IX. Figs. 1 and la.

Frond bipinnate, pinnge long, linear lanceolate, with strong and
prominent axes; pinnules separate, slightly constricted at the
base, thomboidal, nervation of the characteristic Cladophlebis type.

The chief distinguishing marks of this species are the shape
of the pinnules, and the long gradually tapering pinne. Such
specimens as occur in the Museum Collection do not throw much
light on the general habit of the whele frond.

Dunker’s species,® Pecopleris Geinitsit, should be compared with
the present speeies; the two agree fo some extent in the form
of the pinnules and venation, but in C. longipennis the pinnege are
much longer, move tapering and graceful than the shorter and stiffer
pinnze shown in Dunker’s figure. In the much smaller form
figured by Schenk? there is the same kind of likeness in the
pinnules, and the pinnm approach more closely to those of the
English species, but, on the whole, there is not sufficient reason to
include the latter in the North German form as defined by Duanlker.

Ettingshausen and Debey founded a new genus, Dichymosawris,
for the reception of a characteristic type of fern from the Aachen
Chalk, and defined it as follows®:—

“8ori duo, dorso medio venarum infimarum utriusque lateris

! P1. xxi. figs. 8 and 4.

2 Jl. foss. Grenz. Keup. Lias, p. 51, pl. vil. figs. 7 and 7a.

3 Wealdenbildung, p. 6, pl. viii. fig. 8.

4 Palwontographica, vel. xix. pl. xxix. figs. 2 and 2a.

5 Denkschr. k. Ak. Wiss. math.~nat. CL. vol. xvi. 1859, p. 186.
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inserti, orbieulares. Frondes bipinnatie, dichotome. Venwm sim-
plices vel varius fureatsw,”

They include this genus in the Glichenizcea. The nervation
appears to be very imperfect, but the median vein is nearly
always clear up to the apex of the piunule. The fignres 1, 2 and
3 of these nuthors, and also some specimens figured by BEitings-
hausen from the Cretaceous beds of Niederschiina, resemble rather
closely some of the English examples of Cladophlsbis longipennis.:
In the absence of any satisfactory evidence in the Auchen species
as to affinify with Gleicheniacew, and in the face of certain
differences in the arrangement and shape of the pinnules in the
English fragments, it is better not to commit oneself to a definite
family, but for the present, at least, to retain the provisional name
Cladophlebis.,

Cladophlebis virginiensis, Font.,? shows in some of its pinnules
a form and venation very similar to those of C. longipennis, but
there is probably mo true affinity.  Compure also dlethopteris
lobifolia, Schimp. (Phill.), Feistmantel, FL foss. Gond. vol. di.
1880, p. 6, pl. iii. fig. 1.

The venation of this new species is perhaps hardly of the usnal
Cladophlebis type; in some Tespeets, e.g. the acute angle at which
the lateral veins spring from the midrib, it comes very near to the
Sphenapteris pattorn, but the habit of the plant and the mode
of attuchment of the pinnules are characters in favour of some
other genus than Spkenopteris.

V. 2204. Pl IX. Figs. 1 and 1a.

This single curved pinna shows very clearly the chief charae-
teristics of the species. The veins are marked on the sandy
matrix with special clearness, as shown in the single pinnule,
Fig la. Eecleshourne, Lufford Coll.,

V. 10694. Small pieces of pinna imperfectly preserved. Near
Hastings. Prosented by P. Rufford, Fs ., 1B85.

V. 2185 and V. 21854. In the former part of a single pinna is
shown ; in the latter a fragment of the main rachis with a pinna
given off at a fairly acute angle. Eccleshourne, Rufford Coll.

! Bitz. k. Ak. Wiss. Wien. math.-nat. ¢1, vol. Iv. Abth. i. 1867, p. 244,
pl i, figs. 1 and 2,
# Potomac Flora, p. 70, pl. iii. figs. 8-8; pl. iv. figs. 1 and 3-6.
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V. 2197. Portions of seven pinnme with the rachis very pro-
minent. In many of the pinnules the midrib is fairly well defined,
but the venation as a whole is much less distinet than in the
figured specimen (V. 2204). Ecclesbourne. Rufford Coll.

V. 2203. Fragments of pinnm showing distinet venation. In
these pieces the central axes of the pinnm have a well marked
longitudinal groove; the individual pinnules show the specific
characters clearly. Eecleshourne. Rufford Coll.

V. 2210. This specimen shows part of the main rachis, and the
manner of attachment of the pinnw. EBceleshourne, Ryford Coll.

2.—Cladophlebis Albertsii (Dunker).

1846. Newrcpteris Alberisii, Dunker, Wealdenbildung, p. 8, pl. vii. figs. 6
and 6,

1840,  Cladophlehis Alhertsii, Brongniart, Tableau, p. 107.

1850, Neuvnpteris Alberésit, Unger, Gen. spec. plant. foss. p. 83,

1833, Newropteris Albertsit, Bttingshansen, Abh, k.-k. geol. Reichs. p. 12.

1869. Alethapteris Albertsii, Schimper, Trait. pal. vég. vol. i. p. 570.

1870, Pecopteris Whithiensis,! Trautschold, Nouy. Mém. Soc, Nat. Moscow,
vol, xiii. p. 27, pl. xix. fig. 2.

1871. Alsthopteris Alberisii, Schenk, Paleontographics, xix. p. 218,
pl. xxvii. figs. 4 and 1a.

9 Pleris Albertsii, Heer, FL. foss. Aref, vol. vi. pt. 1. p. 29, pl. xvi.

fig. 5.

1883, P Sphencpteris flabeilifolin, var. erecta, Temison-Woods, Proe. Linn.
Hoc. N.8. Wales, vol, viii. pb. 1. p. 94, pl. ii. fig. 2.

1888. P Preris Aiberiini, Velonovsky, Abh. math.-nat. CL k. bihm. Ges.
Wiss, vol. ii. Folg, vii. p. 16, pl. iv. figs. 5-10.

1892, 2 Aspleniwn nebbense, Bartholni, Bot. Tid. Bot. For. Kjovenhavn,
p- 18, pl. vii, figs. 3-6.

Type. Bingle pinna ; badly preserved.

Dunker adopts the genus Neuroplerds, and defines the species as
follows * :—

“ Neuropteris fronde pinnata (bipinnata?) pinnulis tenuibus
oppositis distantibus, sessilibus, oblongis, basi rotundatis vel
subcordatis, apice attenuatis, subobtusis; nervo medio crassiusculo,

L Gf. also Asplenites desertoruny, Trautschold, foe, eit. pl. xviil. fig. 7.
* Wenldenbildung, p. 8.
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venis creberrimis tenuissimis obliquis furcatis; rhachi gracili
tereti.”

The much more perfect material at present available necessitates
an extension and modification of the original diagnosis.

Frond bipinnate, rachis flat and broad, pinna linear laneeolate,
alternate to opposite, pinnules faleate, contiguous, attached by the
whale of the broad base, acuminate, margin entire or slightly
dentate towards the apex.

Brongniart, in his “Tablean,” inecludes Newropteris Albertsis,
Dunk., among the Wealden plants under the name Cladophlebis
Albertsii.  Ettingshausen recognized a certain resemblance in
Dunker’s species to Alethopteris, and adopted that generic name,
This change is accepted by Schimper, who remarks on the
difficulty of determining the true position of the species from
the fragment figured by Dunker.

In 1871 Schenk® notes tho close resemblance of _Alethopierds
Albertsii, Schimp., to 4. Rasserti, Schenk, 4. insignis, Lindl., and
A. Whithyensis (Brong.); le figures part of a pinna, which, in
spite of certain minor differences, is referred to Dunker’s Epecies,
The same author® draws attention fo the resemblance between
Pecopteris  Whithyensis, Brong., as figured by Zraulsehold,® and
Alethopteris Albortsii (Dunk.).

Heer includes several Greenland specimens from the Atane beds
under Pteris (2) Albertsic (Dunk.), but they do not all appear to
be quite the same ag Cladophlebis Albertsii; some of the figures,
however, show a close resemblance to this species. The same
genus is adopted by Velenovsky for a fern fignred by him as Pteris
Albertini (Dunk.), from the Bolemian Cretaceous beds. He draws
attention to the complete correspondence between the Bohemian
specics and the specimens described by Heer from Greenland, but is
not decided as to the relationship between Heer's species and the
original Wealden species of Dunker. Some of Velenoysky's
figures bear a strong resemblance to the English specimens, and
might perhaps be included in the synonomy of the species; this is the
case with his fig. 10, also figs. 6, 7, and 8; but figs. 5 and 9 seem to
me rather more like the specimens referred by this author to Pleris

-

! Palwontographica, vol. xix, P 218.
2 Ibid. p. 261,
$ Nouy, Mém, Soc. Nat. Moscou, vol. xiii. 1870, pl. xix. fig. 2.
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frigida, Heer, the pinnules of which are longer, stiffer, and less
fulcate.!

Fontaine does not include Cladephlebis Albertsii (Dunk,) among
the Potomae plants, but some of the pinnee which he figures
strongly resemble thisspecies. Asin the case of Thyrsopteris, there
appear to be some exceedingly nerrow and ill-defined differences
between certain species. In sterile fronds of a type similar to
those of €. Albertsii it is hardly possible to determine the specific
limitations with any certainty; possibly no form of frond is so
widely distributed in Jurassie and Lower Cretaceous rocks in all
parts of the world.

C. virginiensis, Font.,* possesses pinnules a trifle broader and
shorter than those of €. Albertsii, and with entire margins. In
C. dentioulata, Font.,* there is a very distinet resemblance to C.
Albertsit, but the fragments on which the species is founded are
too small to enable us to form an opinion as to the frond as a
whole.

C. faloata, Font.,* is another fern of very similar form, but it
suggests a larger frond than that of €. Alberfsi? and differs in the
lobed margins of some pinnules; it is difficult to separate some
of the figures of C. wirginiensis, Font., from those of C. fuleata,
Font. In deseribing the former species Fontaine remarks that
“The Potomac plant is strikingly like Brongniart’s Pecoplerss
Whithiensis and P. fenuds, and one may well hesitate to separate
them.” s There is also the following remark with reference to the
same species which might be applied, in principle, to other ferns
from the Potomuc beds:—“It does not, however, seem proper to
make the Potomac plant: an Asplenium so long as it shows no
fructification.” Another species, C. acufs, Font.,® has the same
type of frond as €. Albertsii and other ferns; it is spoken of as
“more like Dunker’s Newropterds Albertsic . . . . than any other
previously described fossil, and is no doubt quite near the Wealden
species.”” The same species is compared also to Heer's Pleris
Albertsii and Schenk’s Alethopteris Alberésii. The resemblance

Abh. k. hihm. Ges. Wiss. math,-nat. Cl. vol. ii. Folg. 7, 1888.
Potomae Flora, p. 70, pl. iii. figs. 3-8 ; pl. iv. figs. 1 and 3-6.
Thid. p. 71, pl iv. fig. 2; pl. ~ii. fig. 7.

2hid. p. 72, pl. iv. fig. 8; pl. v, figs. 1-6, ete.

Ihid. p. T1.

Thid, p. T4, pL. v. fig. 75 pl. vii. fig. 6, cto.

o B e @ B e
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between this Potomae species and the English specimens is cer-
tainly striking ; in the former there seoms to be no sign of any’
denticulate character in the pinnules ; on the whole they ought,
I think, as Fontaine has decided, to be kept separate. Finally,
. inclinats, Font.,' resembles some portions of €. Alfertsii fronds,

It should be remembered that the material included in the
British Musenm Collection which I have referved to ¢ Albertsiz,
under a modified definition, is mueh more perfect than that at the
disposal of previous writers; it is not surprising, therefore, that
some of the species which have been founded on isolated fragments
are brought into close conmection with one another by the éxami-
nation of the fronds of the English gpecimens.

It would not be difficult to point to various specimens from
different parts of the world which can with difficulty be separated
from the present species; this applies to such forms as ave repre-
sented by Cladophlsbis W hitbyensis, Brong., and others. The
figures given by Oldham and Morris of Pecopteris (dlethoptoris)
dndica, O. and M.,* appear to be very similar indeed to some of our
specimens of €. dlbertsii'; and if such g pinna as the one figured
in pl. xxvii. fig. 83 were found in European Wealden rocks I
should have no hesitation in referring it to Dunker's species.
Oldham and Morris recognized the great difficulty in attempting
to separate such forms as Lecopteris Whithyensis, P. dentata, Gipp.,
P. nebbensis, Brong., and several other similar species.? Amnother
example of this close resemblance between portions of sterile
fronds, which come under the provisional designation Cladophiebis,
18 afforded by the fragment figured by Saportat as . Risserti,
Schenk ; this agrees closely with €. _dlbertsii. Sphenopteris
Habellifolia, var. erecta, Ten.-Woods, seems to be very like (.
Albertsii, if not identieal. A specimen in the British M uselum
(41417) from the Douglas River Coal-seam in Tasmania is
probably identical with this Wealden species of  Cladophiebis,
Possibly, as suggested in the synonomy, Asplenium nebbense
(Brong.), figured by Bartholni from the J urassic rocks of Born-
holm, may be regarded as a fragment of Cladophlebis Albertsis,

The specimens from the Knglish Wealden beds show no traces

Sl B e R
' Potomac Flora, p. 76, pl. x. figs. 3-4; pl. xx, fig. 7.
* Foss. PL. Gond. vol. i. ser. ii. Db 1. 1883, p. 47, pl. xxvii,
S Jhid. p. 48.
¢ Pal. Frang, vol. i, 1873, pl. xxxi. fig. 4,
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of fructification, and thercfore the genus Cladophlebis has been
retained, The comparison of these sterile fronds with those of
recent ferns is of no great value, especially in such a case as this,
where the form of frond has no very distinctive features; but,
without wishing to attach any importance to the resemblance,
there is a marked similarity between such a specimen as P1. VILL
(V. 2794) and Onoclea Struthiopteris, Hollm," the strong fat
rachis, the angle at which the pinne are given off, and the
more or less falcate pinnules, all agreeing fairly closely.

The common species Cladophlebis W hithysnsis (Brong.), to which
reference has already been made, has been placed by some authors
in the genus Pieris; by others referred to under the name
Asplenium; and, more recently, assigned by Raciborski to the
Osmundacee. It is better, T am inclined to think, to regard this
Jurassic species as representing a certain widely spread type of
frond, which, in all probability, includes under the same name
plants which would be referred to different gencra and species
had we the necessary data to guide us. €. Wihithyensis (Brong.)
is an excellent example of a Mesozoic fern of doubtful affinity
with an unusually wide geographical range; it is of very similar
habit to €. Albertsii (Dunk.).

The following are some of the records of C. Whithyensis and
allied forms illustrating the cosmopolitan nature of this particular
type of frond:—

Cladophlebis Whitbyensis (Brong.).?

Excrann.,  Alethopteris Whithyensis, L. and TL., Foss, Flor. pl. exxxiv.

Fravce. Cladophlehis Rissertiy Saporta, Pal. Frang. sér. ii. vol, 1. 1878,
pl. xxx. fig., 4

GummaNy.  Asplenifes Risserti, Schenk, Fl. foss. Grenz. Keup. Lias,
pl. vii. figs. 6 and 7; pl. x. figs. 1-4. :

Tuxcany, Alsthopteris Whithyensis, Gopp. Audras, Abh. k.-k. geol.
Reichs. vol. idl. Abth. iii. No. 4, p. 32.

SWEDEN. Cladophlebis (neblensis var.) Risserei, Nathorst, Sver. Geol.
Undersokn. 8vo. 1878, Fl. Hoganiis. pl. ii. fig. 1.

Bonxiora. Aspleniwm Rissertt, Bartholni, Bot. Tid. Bot. For. Kjovenhavn,
1892, vol. xviil. Hett i. pl. vi. figs. 4-6, pl. vii. figs. 1-2.

Asplonium nebbense, Bartholui, foe, eit. pl. vii. figs. 3-6,

1 Tuerssen includes Struthiopteris Germanica, Willd., as a synonym of Oroclea
Struthiopteris, Hoftm. See Rabenhorst’s Erypt. Flora, vol. iil. 1889, p. 485.
* Hist. vég. foss. p. 321, pl. ecix. figs. 24
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Russra. Asplenivon Wihithisnse, Schmalhausen, Mém, Ac, Imp. 8.
Tétersbourg, vol. xxvii, sér, vii, 1880, pl. xd. figs. 1-10.

Prnsra. Locopteris IWhitbiensis, Schenk, Bib. Bot. Uhlworm und Huen-
lein, vol. vi. 1887,

Inpra. <Listhopteris Whithyensis, Feistmantel, Foss. FL. Gond. vol. ii.
1880, pl. iii. figs. 1-4, ete.

Cuva. Asplenivm Whithyense, Schenk, Richthofen's Ohina, vol. iv.
pl. xxxd.

Asplenium argutulum, loe, cit, pl. xlvii, fig, 1.
Jaraxn, <Aspleniwm  Whithisnsis, Yokoyama, Journ. Coll. Sei. Japan,

vol. iii, 1890, pl. iii, fig. 8; pl. x. fir. 1 and 24,
Asplenivin  argutulum, Goyler, Palwoniographica, vol. xxiy.
1877, pl. xxxd. fig, 1.

AMERTCA, Claduphlchis faleata, . virginiensis, ., acute, Pontaine, Potomac
Flora, pl. iv. fig. §; pl iii. figs. 3-8; pl. v. fig. 7, etc.
AFrica. Alethopteris, sp. Of. Asp. Whithyense (Hr.) and Aspleniom.

Cl. nebbense, Brong. {(Heer), Feistmantel, Abh, k. bihm. Ges,
Folg. vii. vol. iii. 1889, p- 68, pl. ii. fig. 12,

Cladophlebis Albertsii (Dunk.).

V. 2794, Pl VIIL

In this largest example of the species the main rachis has g
length of 18 em., and is broad and flat on the upper surface. The
pinne are fairly perfect throughout the entire len gth of the frond,
The faleate form of the pinnules is well marked ; their margins
appear to be entire for the most part, but some show indications
of denticulation; the outlines are not very well defined in such
a matrix as we have in this specimen.  Details of venation not
shown. Eeclesbourne. Lufford Coll.

V. 712. Part of a frond well preserved, with rachis abont
12 em. long. The shape of the pinnules varies considerably from
the broadly deltoid and falcate form of the more terminal pinne
to the long, narrow, and less distinetly faleate pinnules of the
larger and more basal pinnm. The latter come very near the
fragment figured hy Dunker; Schenk’s pinna agrees rather with
one of medium size,

Venation distinet and the axes of pinnge prominent. Margins
of the pinnules apparently entire, but in some cases there are
traces of denticulation here, again, the outlines are not yery
sharply defined. Eeclesbourne. Dawson. Coll.
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V. 2215. Fig. 9.

Portions of two pinnee attached to a rachis. Pinnules very
distinct and show venation much mere clearly than in the larger
specimens; the denticulate margin is much more evident in these

Fra. 9 (V. 2215). Part of four pinnules of Cladophlebis Allertsii (Dunk.).
Twice natural size.

pinnules, four of which are shown in the Figure. All of the

pinnules have very acute apices, and some are distinctly faleate.

Eecleshourne. Bufford Coll.

V. 10695. One of the pinnwm in this specimen is very clearly
preserved, and shows in many of the pinnules a distinetly dentate
margin near the apex. The distal end of the pinna shows the
characteristic broadly serrate form of the segments and their finely
pointed teeth; the same characters appear, but muech less marked,
in some of the pinnm shown in Pl VIIL. V. 2794. Near
Hastings. Prasented by P. Rufford, Xsg., 1885,

V. 2175. This small piece of a pinna is one of those specimens
about which it is difieult to decide ; it has been referred to €.
Albertsii with some hesitation. Eecclesbourne. Rufford Coll.

V. 2190. Venation distinet. A fragment of Sphenopleris
Fittoni, sp. nov., on the same piece of rock, Eceleshourne.
Rufford Coll.

V. 219%. The lower part of a frond. Raclis broad and strongly
curved, Some of the pinnules show indistinet traces of a dentate
margin. Fragments of Onychiopsis Mantells (Brong.).

V. 21974. Fragments from lower part of frond. Eeeleshonrne.

Rufford Coll.

V. 2198. The pinne are given off almost at right angles to the
rachis, and the pinnules are very closely arranged. Ecclesbourne.
Ruflord Coll,

I
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V. 22022 and V. 2373. Terminal portions of a frond. Pinnge
opposite or sub-opposite, The rachis appears to he winged.
Pinnules alternate, dentate towards their apices, with clearly
marked venation.

The larger pinnules are not quite so acutely pointed as in the
majority of specimens, but the terminal parts of the pinne show
the usual serrate form. (f. the apical portion of V. 2794, P1. VIIL.
Eeeleshourne. Lufford Coll.

V. 22026, Another terminal piece, but with shorter and more
faleate pinnules. Ecclesbourne, Rufford Coll.

V. 2206. The two specimens with this registered number show
pinnules with distinet venation; some of them are faleate and with
dentate margin. Here, as in many other specimens referred to
this species, there is a variation in the shape of the pinnules, some
being faleate, others straight, but all attached to the axis of the
pinna by the entire base, Ecclesbourne. Bufford Coll.

V. 2225. Curved rachis; pinnm with clearly preserved pinnules
showing a distinctly dentate margin. Eeclesbourne. Lufford Coll.

V. 2372. Portion of a frond, 10 cm. long. Pinnules distinet ; in
some the faleate character iz well shown, and in those of the
lower pinnw there are signs of a denfate margin,

V. 2372z. Broad curved rachis. Some of the large pinnules
distinetly faleate with dentate margin. Ecelesbourne. Rufford Coll.

V. 2175, V. 2187, V. 2191, V. 2201, V. 2217, V. 2220,
V. 2226, V. 2371, V. 2378, V. 2379, V. 2736. Eeeleshourne,
Rufford Coll.

52042. Ecclesbourne. Presented by J. . I1. Leyton, Fsy., 1886.

These specimens are referred to the same species, C. Albertsii.
Some of the larger pinne, eg. V. 2371, suggest Alethopteris
Huttons, Schimp.,! and possibly this species may have to be
included as a synonym under €. Albertsii (Dunk.).

! Schenk, Paleantographica, vol. xix. p- 217, pl. xxiv. fig 1.
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3.—Cladophlebis Browniana (Dunker).

1846. Pecopteris Browniane, Dunker, Wealdenhildung, p. 5, pl. viil. fig. 7.

1848,  Peeopteris Browniana, Broou, Index Pal. Nomenel. vol. ii. p. 914.

1849. Pecopteris Browniane, Brongniart, Tahleau, p. 107.

1850, JPecopteris Browniene, Unger, Gen. spee. planb. foss, p. 176.

1852. _Alethoptervis Beichiana, Bttingshausen, Abh. k.-k. geol. Reichs. vol. 1.
Abth. i, No. 2, p. 17.

1869, _dlsthopteris Reichiana, Schimper, Trait. pal. vég. val. i. p. 569.

1871. Pecopteris Browniane, Schenk, Palwonfographica, vol. xix. p. 215,
pl. xxvi. figs. 2 and 2a.

1874. _Alethopteris (?) Browniana, Schimper, loc. eif, yol. iii. p. 502.

Type. Small terminal pieces of pinnw.

Dunker compares his species to P. Reichiana, Presl, and defines
it as follows :—

“Pecopteris fronde pinmata (hipinnata?) pinnis lanceolatis,
pinnulis linearibus apice obfusis adnatis, oppositis et alternis, venis
tenerrimis obliquis instructis; rhachi fenui.””!

There are a few specimens in the Museum Collection which
agree very closely with this species, and show certain characters
which distinguish them from Cladophlebis Dunkeri, Schimp. They
add very little to our knowledge of Dunker's species.

Frond bipinnate, pinnze alternate or sub-opposite, long, and of
uniform breadth ; pinnules approximate, obtusely pointed; venation
of the Cladophlebis type.

Bttingshausen has followed Dunker’s example in comparing
Cladophlebis Browniana with Pecopteris Reichiana, Presl, and,
indeed, includes the former as a synonym of the latter. Schimper,
in the first volume of his standard work, takes the same view,
but in the third volume he reverts to Dunker's original specific
designation.

Schenk, as previously noted, has probably included under
Dunker’s species examples of Cladophlebis Dunkerd, but in pl. xxvi.
fig. 9, Palmontographica, xix. he figures what I regard as a true
Cladophlebis Browniana; the bluntly pointed approximate pinnules
with entire margins are of rather a different type to that which
characterizes the larger pinnse of €. Dunkeri. The latter species
Is o tripinnate form, but C. Browniena appears to be bipinnate.

1 Wealdenbildung, p. 8.
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The pinne correspond in character very closely to some of those
of Heer's speeies, Gleichenifes Zippei,! Oorda, but there is not
sufficient evidence to warrant a removal from the artificial genus
Cladophlebis.

V. 2198. PL VIL Fig. 4.

Long pinnw of fairly uniform breadth. The marging of the
pinnules are entire, and show no signs of subdivision. Venation
not very clear, but rather of the Cladephlebis than Leopteris type.
Ct. Gleichenia Zippei, Corda, as figured by Heer from the Lower
Cretacecous of Greenland,® also Pecopteris Zippei as figured by
Corda in his account of the Lower Cretaceous Bohemian plants,®
and - Gleichenia Nordenskicldi, Hr., Fl, foss. Arct. pt. i pl. i
LEeclesbourne. Ruflord Coll.

V. 2207. The reverse piece of V. 2198,

V. 2204 and V. 2218. Fragments probably of the same species.
Eeelesbourne. Rufford Coll.

V. 2373. Smaller pinnules in these fragments, but evidently of
the same type as €\ Browniana (Dunk.). Eecclesbourne.
Lufford Coll.

4.—Cladophlebis Dunkeri (Schimper).

1846, Tecopteris polymorpha, Dunker, Wealdenbildung, p. 6, pl. vii. fix. 5.
FPecapteris Ungeri, Dunker, fue, eit. p- 6, pl. ix. fir, 10, 7
1849,  Pecepteris Ungeri, Brongninrt, Tableau, p. 107.
1850,  Fevopteris polymorphe, Unger, Gen, spec. plant. foss, p. 177.
TLecopteris Ungeri, Unger, loc, eit. p. 177.
1869,  Pecopleris Dunkeri, Schimper, Trait, pal. vég. vol. i. p- 539,
1871,  Pecopteris Dunkeri, Schenk, Palwontographica, vol, xix. p. 214,
pl. xxvi. figs. 1 and leb; pl. xxxi. fig, 1.
L875. Pagopteris Browniana (in part), Schenk, Palwontographica, vol, xxiii.
p. 189, pl. xxvi. figs. 3-5.
Alethopteris Brownianae, Schenk, loe. eif, p- 159,

! Fl. foss. Arct. vol. iii. 1875, p. 44, pls. iv. v. ete.
2 Ihid. loo. vit,
# Reuss, Verstein. biohm. Kreid. pl. xlix, fig, 2.
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1877. Pecopleris eviliforme, Geyler, Palwontographica, vol. =xiv, p. 226,
pl. xxx. fig, 1.

1878. Pecopteris polymorpha, Dupont, Bull. Ac. R. Belg. sér, ii. vol. xlvi.
p. 387,

1889, _Aspidiwm Dunkeri, Fontaine, Potomac Flora, p. 101, pl. xxii. fig. 9;
pl. xxv. figs. 11 and 123 pl. xxvi. figs. 2, 8, 9, 18; pl. liv.
figs. 3 and 9.

Pecapteris Browniana (in part), Fontaine, Joc. cit. p. 85, pl. xxiii.

fig. 65 pl. xxvi. figs. 8 and 13.

1890. Pesopteris exilis, Yokoyamu, Jouwrn. Coll. Sci. Japan, vol, iii, p. 85,
pl. 1. figs. 8-10.

1800, Pecopteris Geyleriana, Nathorst, Denkschr, k. Ak. Wiss. math.-nat.
Ol. vol. lvii. p, 48, pl. iv. figs. 2-6.

Type. Imperfeet fragments of pinne.

Dunker founded the species Pecopteris polymorpha on a few
fragments of a frond from the North German Wealden ; some years
later Schimper altered the name to 2. Dunkeri, because Dunker's
specific name had been previously used. The following definition
of the species by Schimper corresponds closely with the original
description as given by Dunker :—

«Fronde bi- vel tripinnata, pinnis patentibus, circa 2-3 cm.
longis, alternis; pinnulis inferioribus oblongis repando-ineisis,
superioribus oblongis, obtusis, approximatis, terminalibus conflu-
entibus; nervis indistinetis; rachi primaria sulcata, rachibus
secundariis tenerrime striatis.”"

T haye adopted the generic name Cladophlebis in the absence of
any fertile pinnules with characters sufficiently distinet to allow
of reference to a genus suggestive of natural affinity.

Frond tripinnate, rachis of medinm breadth, pinn@ approximate,
alternate and spreading, giving the whole frond a somewhat
deltoid form, tapering rapidly towards the apex; pinnules small,
entire and somewhat falcate, attached by the entire base, or longer
and lobed, and narrower towards the point of attachment ; venation
indistinet, midrib fairly well marked.

1f Schenk’s figure of Cludophlebis Dunkeri® be examined earefully,
it will be scen that the tripinnate character gives place to the
bipinnate form in passing from the lower to the upper end of the
axis, on the right-hand side of the specimen. The parts towards

1 Trait. pal. vég, vol. i. 1869, p. 589,
2 Palpontographica, vol. xix. pl. xxvi. fig. 1,
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the upper cnd are very similar to Schenk’s later figures of
Lecopteris Browniana, pl. xxvi, figs. 8-5,' and, in view of the
more perfect nature of the English material, and the additional
information it affords as to the character of the fern, I have
regarded these specimens as portions of larger pinnz of .
Dunkeri. The figure given by Geyler of Pecopteris exiliforme,
from Japan, distinetly resembles (. LDunkeri, and does not suggest
a plant with a well-marked specific difference.

Fontaine's examples of Aspidium Dunkeri undoubtedly belong to
that species, but the fertile pinnule, pl. xxii. fig. 94, on which
apparently the reference to Aspidium is hased seems hardly suffi-
cient evidence for assuming identity with the recent genus. I
have included under €. Dunkeri some of the figures of Pacopteris
Browniana given by Fontaine; probably more than those quoted in
the above list of synonyms might be referred to Schimper’s species.
This inclusion of some of Fontaine’s examples of P, Browniana, as
well as some of those referved by Schenls to the same species, is the
result of the more perfect material recently acquired which proves
the organic connection of different parts of fronds previously re-
garded as distinct. Yokoyama, in describing his Japanese plant,
adopts Phillips’ Jurassic species, P. exilis,* for certain fern frag-
ments which T am inclined to consider identical with €. Dunkors ;
the fisure of P, obtusifolia, L. and H.,* which is included by
Phillips under P, ezilis, and the pinnse of the latter species
probably represent some other fern than that figured by Yokoyama.
His specimens cannot well be separated from the present species.
Nathorst compares hig species, P. Geyleriana, from Japan, with
L. exiliforme, Gey. (=P. owilis of Yokoyama); this, too, appears to
me inseparable from €. Dunkers. Cf. Nuthorst, pl. iv. figs. 2-6,°
and Pl. VIT. Fig. 8 of the present Catalogne. The fragment
mentioned by Nathorst as Lecopteris, sp.," is compared by him to
P. ezilis and P. Dunlori.,

! Paleontographica, vol. xxiii.

* Potomae Flora,

¥ Geol. Yorks, p. 210, pl. vifi. fig. 16. This species has recently been referred
o a new genus, I fufia, Raciborski, Bot. Juhrh, vol. xiii. 1891, p. 5.

* Fossil Flora, vol. iii. pl. elviii,

® Denkselir. k. Ak, Wiss. math.-nat. CL. vol. Ivii. 1890,

8 Thid. pl, vi. fig. 4.
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In Saporte’s species, Seleropferis dissects,’ we have a similar
form of frond to that of €. Dunkeri, as regards gencral outline,
but, as Saporta points out in his definition of the genus, the
venation is distinet.

The terminal portions of pinnwm which served as Dunker’s type
for P. Browniana might almost be included in P. Dunleri, but the
more perfect epecimens figured by Schenk in his earlier contribution
%o tlic Wealden Flora make the retention of the species advisable.

V. 2377. Pl VIL Fig. 3.

Portions of large pinne; pinnules distinet, but venation difficult
to determine. Compare this specimen with Schenl’s figures 3-5,
pl. xxvi,? also Nathorst's figures of Pecopleris Geyleriana, etc.
Eeeleshourne. Rufford Ooll.

V. 2185. The two specimens with this registered number have
entive pinnules gradually passing info small pinnee. They show,
in places, the habit of C. Albertsii (Dunk.), but cannot be separated
by any distinet features from other specimens which agree with the
typical form of the species. Beclesbourne. Rufford Coll.

V. 21934, Same form as the figured specimen V. 2377. Eceles-
bourne. Rufford Coll.

V. 9194. This shows the spreading habit of the frond, and a
passage from the bipinnate to the tripinnate form: Details not
very distinct. Ecclesbourne. Rufford Coll.

V. 9219 and V. 2345. Fragments of pinne ; both of them agree
with Schenk’s figure, pl. xxvi. fig. 1, and here the small pinnules
are nearly at Tight angles to the rachis. Some of the pieces, e.g.
in V. 2345, differ from such specimens as V. 2377, in having their
wltimate divisions smaller and more at right angles to the axes of
the pinne, but by comparing them with V. 2382, ete., we appear
to have a gradual transition to the normal type. There is u
difference in the matrix in this case which doubtless has much to
do with the apparent divergence in form. Eecelesbourne.

Rufford Coll.

1 Pgl, Frang. vol. i. 1873, p. 365, pl. xlviii. fig, 1.
2 Palmontographics, vol. xxiii.
8 Ibid. vol. xix.
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V. 2224 A very delicate specimen, possibly a young form of
C. Dunkers. Fecleshourne, Lufford Coll.

V. 2731. This impression on a sandstone matrix has a different
appearance to those specimens preserved in clay or slate, but the
differences are, I believe, rather apparent than veal; and, con-
sidering the cffect of a change in the manner of preservation, it
would be unwise to institute an additional species, Keelesbourne.

Bufford Coll.

V. 725. Near Hastings. Dawson Coll.
V. 1069¢. Eccleshourne. Presented by P. Bufford, Isq., 1885,

V. 2185, V. 2193—¢f. V. 2377, PI. VIL Fig. 3, V. 2195,
V. 2208, V. 22124, V. 2213, V. 2372, V. 2382, show rachis and
alternate pinnee. Feclesbourne, Rufford Coll,

3527. Weald. Mantell Coil, 91404, Tunbridge Wells. Purchased.

Genus SPHENOPTERIS, Brongniart.
[Mém, Mus, Hist, Nat. Paris, vol. viii. 1822, p. 233.]

Brongniart, in 1822, suggested a subdivision into five sections, or
subgenera, of Schlotheim’s comprehensive genus Filivites. The name
Sphenopteris was proposed by him for those ferns characterizod by
euneiform pinoules, with rounded or lobed terminations, and with
veins palmately disposed, or radiating from the base of the pinnule.

The fossil taken as the type of this subgenus was &S, elegans,
Brong. 1In the “ Prodrome d’une histoire des végétanx fossiles,”
Brongniart defines his genus as followg?:—

“Fronde bi- ou tripinnée; pinnules rétréeies § la base, non
adhérentes an rachis, plus ou moins profondément, lobées; lobes
divergens, presque palmés; nervures paroissant presque rayonner
de la base de 1a pinnule.”

The author of the genus points out the comprehensive nature
of Splenopteris, in that a large number of recent fern genera,

e T ad g AT
L p. 60.
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belonging to several families, are necessarily included in the
definition which he has given.!

Since Brongniart's time Sphenopferis has been subdivided by
various writers into separate subgenera or genera. In such cases
where the subdivision has been founded upon characters which are
clearly of taxonomic value, the new terms proposed ought to be
accepted as useful additions towardsa rational classification of fossil
ferns. On the other hand, to multiply terms for genera founded
on characters admittedly of doubtful value, is hardly ealoulated to
advance our knowledge of the botanical affinities of fossil forms.
As an instance of such grouping we may refer to Sehimper,® who
has instituted several types of Sphenopferds, based on resemblances
ot the purely vegetative organs to the fronds of existing genera.
Until we know more of the fructification of fossil ferns, it is
safer, and more consistent with our endeavours to avoid further
unnecessary inerease in the list of generic terms, already sadly too
long, to make use of such genera as Sphenapteris under the older
and more comprehensive sense. As evidence accumulates which
is of real value, we shall sooner or later be in a position to make
use of those standards of comparison which, in the case of
recent ferns, are recognized as the most trustworthy bases for
family and generic classification.

For convenience sake the provisional genus Sphenopteris may be
defined as follows :—

Herbaceous plants, fronds bi- or tripinnate, venation of the types
Sphenopteridis, Ctenopteridis, or Cyclopteridis; pinnules lobed,
dentate or entire, tapering towards the point of attachment to
the rachis, form varied, but frequently cuneate. -

Whilst making use of a definition such as this we must bear in
mind that Sphenopteris, as a genus, is founded on general characters,
and such as recur in distinct families and genera. Fontaine,* in
the “Potomac Flora,” has called attention to the provisional
nature of this genus; buf, unfortunately, in his frequent use of
recent generic names there does not always appear to be sufficient
data to warrant a departure from the older, if less scientific,
terminology.

1 Hist. vég. foss. p. 169.
2 Trait. pal. vég. vol. i. 1869, p. 371.
3 Potomac Flora, p. 89.
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Potonié, in a vecent part of his serial papers on Carboniferons
ferns, has promised a revision of the genus Sphenopterds.

1.—Sphenopteris Fontainei, sp. nov.

Zype. Piece of a ? frond. British Museum. P1. VIT. Fig, 2,

Frond delicate, tripinnate, pyramidal in form ; pinnee alternate,
approximate, on a slender rachis; pinnules deeply dissected,
ultimate divisions narrowly linear, with bluntly terminated apices,
Venation of Sphenopteridis type,

Under this species a fow specimens are included which have a
certain amount of resemblanece to the more finely-divided forms
of Ruffordia Gopperti (Dunk.), but differ in the much smaller
size of the ultimate segments, and in their more compact habit.
In the ahsence of any trace of fructification it will be better to
keep the provisional genus Sphenopterds, Compare the specimens
mentioned below with Figs. 5 and 6 (V. 2295 and V. 2731),
PL, IIT. of Luffordia  Gopperts, also, as regards hahit, with
Onyeliopsis elongata (Geyler);* 8. Fomtaines suggests, to some
extent, the latter species in miniature,

I have ventured to name this species after the author of the
““Potomae Flora,” who has made such valuable contributions to
our knowledge of North American Mesozoic floras,

V. 2155, PL VII. Fig, 2.
Part of one side of g ?irond, with the details fairly well shown.
Eccleshourne, Lufford Coll.

V. 2152. More of the frond shown than in the former specimen,
but the details less distinet, Eeelesbourne, Rufford Coll,

V. 2295. Two specimens very similar to WV, 2155 ; also the
fragments V. 21564 and V. 2358. Lecleshourne. Bufford Coll.

1 Jahrh. k. prenss. Geol. Tandesanst, 1889, p. 21.
* PLIN. Fig. 9. For move complete specimens refer to Yokoyama, Journ.
Coll. Sei. Japan, vol. iii. pl. ii.
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2.—Sphenopteris Fittoni, sp. nov.
[PL. vi. fig. 2; PL vii. fig. 1.]

1886. Sphenopleris graclis, Titton, Traus. Geol. Soe. vol. iv. ser. ii. pb. il
p. 103,

1849. Pachyptevis gracilis, Bronguiart, Tablean, p. 107.

1852, Pachypteris gracilis, Ettingshausen, Abh. k.-k. geol. Reichs. vol. i.
Abth. iii. No. 2, p. 24

1864. _dsplenium paleopteris, Unger, Reise Fregatbe Novara, vol. i. Abth.
ii. p. 8, pl.i. fig. 4.

1893. ? Sphenapteris Delgadoi, Saporta, Rev. gen. bot. vol. v. 1893, p. 270,
pl. iv. fig. 5.

Type. Part of a frond. British Musenm. Pl VL. Fig. 2.

Trond ovato-lanceolate, bipinnate; pinnw linear acuminate,
alternate ; pinnules alternate, ovate aeuminate to deltoid, de-
current, with entire, slightly dentate or deeply lobed margin.
Venation of the Sphenopteridis type.

In a paper read before the Geologieal Society in 1827 Dr.
Fitton briefly described a Wealden fern from near Tunbridge Wells,
which he subsequently figured under the name of Sphenopteris
gracilis. At the time when Titton’s paper was read no species of
that name had been described, but before his worl appeared in the
Geological Transactions, Brongniart had referred a Carhoniferous
fern to the genus Sphenoplerds under the name 8. gracilis.

In a later work Brongniart refers Fitton's species to Pachypteris
gracilis. The specimen which Fitton figured as the type of
Sphenaploris gracilis is in the Museum of Practical Geology,
Jermyn-street. No doubt the impression has suffered to some
extent since 1836 ; the specimen no longer shows the form of the
pinnules with the clearness of outline reprosented in the figure.
The general habit of the frond is, however, faithfully reproduced.
Tn some of the pinnules there are slight indieations of a midrib,
and an occasional suggestion of dentate margins.

T propose to retain the original generic name Sphenopterts, and,
in view of the fact that the term gracilis has been applied to

1 Fitton, Trans. Geol. Soc. vol. iv. ser. ii. pb. ii, p. 103.
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ancther type of Sphenapleris, it may not be unfitting to adopt the
new specifie designation 8. #ittons, Dunker refers to Fitton’s
description of . graeilis under the head of S, Mantelli, Brong, ;
Schenl,? Heer,* and Carruthers * follow Dunker’s example in
regarding S. graeilis as a synonym of S. Mantells, Sehimper ¢
also includes Fitton’s spacies under S, Mantelli, and Ettings-
hausen ® mentions Lachypleris graeilis under 8. Mantells,

In the Rufford Collection there are a few specimens, which will
be described more tully below, closely corresponding with Fitton’s
figure, and which demonstrate by their more perfect form the
correctness of his opinion that the Tunbridge Wells fern is really
a different species from Brongniart’s type, 8. Muntolls.

One of the two species of ferns Asplenium paleopterds, Ung,,
mentioned in the introduction as described by Unger from New
Zealand, comes exceedingly near S. Fitfons. The resemblance ig
especially striking in the case of Unger's pl. 1. fig. 4;7 the other
figures are enlarged and, to some extent, restored drawings. The
species is compared by its author to Sphenopteris tenera, Dunker, a
form now referved to Onychivpsis Mantelly (Brong). It is difficult
to understand on what grounds this New Zealand species wags
named Asplonium, as no trace of fructification appears to huve heen
found.  Possibly it is somewhat rash to absorb Unger’s species into
one so far separated from it geographically, but the close agree-
ment between the two forms must be advanced in justification of
this step.

The specific name paleopteris has, of course, the priority as
compared with that of Littond, but the fragments on which Unger
founded his species were exceedingly small and imperfect, and far
inferior to the specimens from which the definition of §. Fittoni
has been constructed. An additional reason for the adoption of
the latter name is the fact that Fitton was the first 4, describe and
figure the type specimen, which he called 8. gracilis, which term

1 Wealdenbildung, p- 8.

* Palwontographica, vol. xix, P. 209,

3 Sece. Trab. Geol. Portmgal, 1881, p.-12;

¢ Geol. Sussex, 1878, p. 282.

® Trait. pal. vég. vol, iii, p- 169.

& Abh, k.-k. geol. Reichs, vol. i, Abth. iii, No. 2, p- 24.
" Reise Fregatte Novara,
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would have heen retained had there not been a Carboniferous fern
of the same name.

In looking at the specimen (V. 2242), PL VL Fig. 2, and at that
figured in PL VIL Fig. 1 (V. 9327), or the one with still more
deeply lobed pinnules (V. 2327a), Fig. 10, . 111, we seem to have
two distinet species represented by these extreme forms. A careful
oxamination of the several specimens included under the present
species clearly demonstrates a gradual transition from one form to
another, and I am unable to draw any satisfactory line between the
various forms of fronds. The resemblance of certain gpecimens to
specics already deseribed from other localities and horizons is pointed
out in the descriptions of the individual fragments. Some of the
specimens I was at first disposed to place under Sphenopterts
Pichleri, Schenk,! as more perfect examples of that fern than
appear to have been available when the species was instituted.
Tt is extremely difficult to decide in certain cases whether the
better course is to separate specimens by distinet names when they
diffor in the details of form shown by the ultimate segments, or to
include them under one name. Neither plan will lead to final and
satisfactory results so long as we have only fragments of sterile fronds
and pinne to guide us. On the whole the inclusion of these frond
specimens in S. Fittond appears to me the preferable course, which
may or may not be justified by the acquisition of more perfect
material. In speaking of 8. Pichlers, Schenk draws attention to
the Hymenophyllaceous appearance of the pinnules; this same filmy
character is well seen in some of the English forms of S. Fittond,
especially in the case of V. 939%a, shown in Fig. 10, p. 111. The
chief differences between the specimens of S. Fittons, which have
some resemblance to 8. Pickleri, Schenk, also 8. Cordai, Dunk.,’?
and the type specimen figured by Fitton, consist in the more
divided pinnules and the more filmy nature of the lamina; the
latter character is, however, not very trustworthy, as it may be only
apparent and really due to differences in the rock matrix, thus
being simply an accident of preservation rather than an original
character.

Tn addition to the species referred to below as resembling in
a greater or less degree 8. Fittoni, there may be mentioned

1 Palrontographies, vol. xxiii. p- 166, pl. xxix. figs. 2-4.
2 Jhid. vol. xix, p. 210.
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Thyrsopterds inequipinnata, Fontaine,! Sphenopteris Bunburianus,?
0. and M., and 8. Jragilis, Heer.

V.2242. Pl VL Fig. 2,

The figure of this specimen shows very clearly the general habit
of 8. Fittoni. The venation of the pinnules cannot be made out in
the figured specimen, which is in the form of a thin carbonaceous
impression on g clay matrix; in the ironstone specimens the
venation is often remarkably distinet.

The shape of the pinnules is very similar to that in 8. pluri-
nervig,* Heer, or Seleropteris Pomells,? Saporta, but the resemblance
i8 confined to details, rather than pointing to a close agreemont
of the ferns as a whole.

The pinnules of the lower part of the frond shown in the figure
have distinctly serrate or lohed margins. This character becomes
much more pronounced in other specimens, which probably repre-
sent pinng from the more basal part of a frond. Eeclesbourne,

Ryford Coll.
V. 2327, PL VIL Tig. 1.

This specimen is preserved on g fine-grained ironstone, and
shows the details of the pinnules much more clearly than V. 2242.
So far as it is possible to arrive at a conclusion from the available
material T am in favour of including this and similar specimens
with those of the form represented in PL. VI. Fig. 2. The greater
lobing of the ultimate segments is probably merely an extension
of the marginal indentations referred to in the lower pinne of
V. 2242, Eceleshourne, Lufford Coll.

V. 2327a. Woodcut, Fig. 10.

Here the pinnules are still more divided, and the ultimate
lobes have a truncate appearance. Length of pinnule about
4 mm. The venation is shown with remarkable distinctness
and much more clearly than in the majority of the specimens.

' Pofomae Flora, p. 142, pl. lyii. figs. 3 and 8.

* Foss. FL Gond. val, i. ser, ii. pb it p. 78, pl. xxxii.  This fpoeies is
describied by Feistmantel ag Hymenophyllites Bunburyanus (0. and M.).

3 Fl. foss. Aret. vol. iii. 1875, p. 84, pl. i, fig. 20.

* Bece. Trab, Geol. Porfugal, 1881, p. 13, pl. xi. fig. 65 pl. xv. fig. 8.

5 Pal. Frane, vol. i, 1873, pl. xlvi. fig. 1.
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The figure gives the impression of a filmy fern, and in the
light brown stain on the rock surface, ropresenting the leaf
lamina, we have just that kind of imprint which might be looked
for in a Hymenophyllaceous type of fern. Attention has already
been called to the danger of trusting too much to such resem-
blunces, which are frequently nothing more than expressions of

Fre, 10 (V. 23274). Enlarged 4 times.

the different effects of the diversity in texture and porosity of the
rock matrix. The single pinnule shown in the woodcut agrees
very closely with one figured by Potonié! in a Carboniferous fern,
Sphenopteris Honinghausi, Brong., var. ZLarisohiformis, Pot.; bub
it is not for a moment suggested that the two species have any
natural affinity whatever. Eeclesbourne. Rufford Coll.

V. 2162. Woodeut, Fig. 11.

Probubly a pinna from the basal portion of a frond. Pinnules
ovato-lanceolate and lobed. The venation is fairly distinet, but, as
is usually the case with carbonaccous impressions on clay, not nearly

Fic. 11 (V. 2162). Enlarged 3 times.

so well marked as on the ironstone. The figure shows a median,
and less marked lateral veins. Some of the pinnules in Fitton’s
type specimen correspond fairly closely with those represented in

1 Jahrb, k. preuss. Geol, Landesunst, 1890, p. 23, pl. vii,
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the adjoining woodcut. Of. Unger’s figure of Asplentum palweo-
pleris, pl. i fig. 4,' and the fragments of Sphenopteris Delgadoi,
figured by Saporta.? Eeclesbourne, Lufford Call,

V. 724. Small fragment ; probably 8. Fitton:, Darwson Coll.

V. 2161. Part of a lower portion of a frond. The pinnules
distinetly lobed. This fragment is not unlike 8. Pichlers,* Schenk,
but in the latter the lobes are described as acute ; the small pieces
figured by Schenk suggest rather a slender foundation for his
species.  Hecleshowrne, Lufford Coll.

V. 2168. A fragment from the upper part of a frond. There
are somewhat striking differences between this specimen and
V. 2181 and V. 2162, but on comparison with the more complete
example, V. 2242, Pl. VI. Fig. 2, there can be little doubt as
to specific identity, €f, Heer's figure of 8. plurinersiat from
Portugal. Eeclesbourne, LBufford Coll,

V. 2164. Rachis 12 cm. long. Pinnules indistinetly preserved,
but many of them are exactly the same as those of V. 2242, and
others agree with the more deeply divided forms such as V., 2327,
ete. The pinna are given off from the main rachis at almost a
right angle. Eccleshourne, Luflord Coll.

V. 2190. Part of a frond as an impression on ironstone. This
affords another example of what I take to be the effect of the
manner of preservation on the general appearance of the fossil.
Ecclesbourne. Lufford Coll.

V. 2352. Here, again, some of the pinne are almost at right
angles to the main axes: ¢f. V. 2164. There is & certain resem-
blance to S. Gomesiana,® Hr.; also to S, Pichleri, Schenk, and,
ta some extent, to Onyeliopsis Mantelli (Brong.).

! Reise Fregatte Novara.

* Rev. gen, hotf. vol. v. 1893, pl. iv, fig. 5.

¥ Palwontographica, vol, xxiii. pl. xxix. figs, 2-5.

4 Sece. Trab. Geol. Portugal, 1881, p. 13, pl. xi. fig. 6, ete.
® Heer, lop. cic. p. 183, pl. xi, fig. 7.
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V. 9352, This terminal fragment comes very near to O.
Mantelli (Brong.), but, if compared with V. 2163, it appears to
be linked with S. Fitfoni by well-defined characters. Eecles-
bourne. Rufford Coll.

V.9356. Cf. V. 2827; also the terminal part of the frond
with the tip of V. 2242.

V. 28584, Part of & frond.  Eecleshourne. Rufford Coll.

V. 2183. The two specimens with this registered number must
probably be regarded as tips of S. Filfoni fronds.

V. 9372, On the same piece of rock is a specimen of Clado-
phlebis Albertsii (Dunk.). Ecclesbourne. Lufford Coll.

V. 2878, V. 2882. Fragments. Near Hastings. Beckles Coll.

Genus WEICHSELIA, Stiehler.
[Palwonfographiea, yol. v. 1867, p. 74.]

The reasons for which this generic name is substituted for the
older and better known term are stated in the deseription of
Weichselia Mantelli (Brong.). Brongniart’s genus Lonchopteris,
under which #7. Mantelli has hitherto been included, is defined
by him in the “Prodrome” as follows ! :—

¢ Pronde plusieurs fois pinnatifide; pinnules plus ou moins
adhérentes eutre elles & leur base, traversées par une nervure
moyenne ; nervures secondaires réticulées.”

Schimper,? in his definition of the same genus, adds * habitun
Alethopterideo.” This Alethopteris habit is a reeognized charac-
teristic of the genus, and is complied with by the species figured
by Brongniart in his * Histoire,” except in the case of the
English and French Wealden forms.? The more perfect and
larger portions of fronds from Russia and Germany, which are
usually known under the generie title Weaichselio, are without the

1 Prodrome, p. 9.
2 Trait. pal. vég. vol. i. p. 620.
3 Pl exxxi, etc.
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least doubt the same, or some nearly allied plant, as the smaller
examples named by Brongniart Lonchopteris Mantelli. When the
term Waichseliac was proposed it was in ignorance of the fact that
the pinnules of the species to which the new name was applied
possessed reticulate venation, and would, therefore, come under the
older venation genus Zonchopteris. Now that we know more as
to the charactors of these Weiehselia fronds it is seen that, in spite
of the resemblance founded on venation alone, there is a well-
marked divergence from those species which Brongniart’s defini-
tion of Zonchopterds correctly describes. The gencric characters
may be stated briefly thus:—

Frond bipinnate, rachis broad and rigid, pinn® long and with
prominent axes, pinnules entire with obtuse apex, attached by the
whole of their bases, distinet; venation of the Lonehopteris type.

In the ahsence of what we may regard as satisfactory evidence
for the existence of other species than 7. Mantelli, T have included
all the Weichselia forms under a single species.

1.—Weichselia Mantelli (Brong.).

1824, Pecopteriz vetieulate, Stokes and Webb, Trans. Geol. Soe. vol. i
ser. L. p. 423, pl. xIvi. fig, 5; pl. xlvii. fig, 3.

1825.  Pecopteris veticuluta, Sternberg, Flor, Vorwelt. iv, p. xX.

1827, Leeopteris retioulate, Mantell, Illust, Gool. Sussex, p. 56, pl. iii.
fig. 5 5 pl. iii*. fig. 3.

1828. Tonchapteris Mantelli, Brongniart, Prodrome, p. 60.

Lonehopteris Mantelli, Brougniart, Hist, vég. foss. p. 869, pl. exxxi.

figs. 4 and 5.

1832.  Pecopleris yeticulata, Passy, Départ. Seine-inférieure, p. 340, pl. xv.
figs. 9 and 10,

1833. Lanchapteris Mantelli, Mantell, Geol, 8.1, England, p. 244, pl. i
fig. 3.

1836. Pulypodites Mantelli, Goppert, Foss. Farenkrt, P- 341.

1837, Lonchopteris Mantelli, Lindley and Hutton, Foss. Wlor. pl. elxxi.

1838.  Lonchupteris Mantelli, Sternberg, Flor. Vorwelt, vii. p. 167.

1839. Lonchapleris Mantelli, Mantell, Wonders of Geology, vol. i. edif. iii,
p- 371.

1844. Pecopteris 8p., Auerhach, Bull. Soc. Imp. Nat. Mose. 1844, pt. 1.
vol. xvil. p. 144, pl. v. fige. 10-11,

1845.  Plevophylivn Murchisonianum, Gappert, in Murchison’s Geol, TRussia,
vol. ii. p. 501, pl. G, figs. 4-6.

Ftevophyltum filicium, Goppert, loc. cit, pl. G, fig. 4.



1845.
1846.
1846.
1847.
1847.
1848.

1849.
1850.

1854.
1854.-
1855.
1865.
1867.

1865,
1868.

1883.
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Polypodites reticulata, Unger, Syn. plant. foss. p. 93.

Polypodites Mantelli, Unger, ibid. p. 93.

Pecopteris Hurehisonians, Anerbach and Frears, Bull. Soc. Tmp. Nat.
Mose. 1846, pt. i. vol. xix. p. 495, pl. ix.

Pecopteris Ausrhachiona, Rouillier, Bull. Soc. Imp. Nab. Mozc. 1546,
pt. ii. vol. xix. p. 412,

TLanchopteris Muntelli, Mantell, Geol. Excurs. I. Wight, p. 287,

fig. 21,

Pecopteris Awsrbachiane, Rouillier, Bull. Soc, Tmp. Nut. Mose. 15847,
pt. . vol. xx. p. 445.

TLonehapteris Mantelli, Bronn, Index Pal. Nomencl. val. i. p. 667.

Lonchopteris Mantelti, Brongniart, Tablean, p. 107,

Polypodites Mantelli, Unger, Gen. spec. plunt, foss. p. 166.

Polypodites veticulatus, Unger, loc. eit. p. 166.

Polypodites reticulatus, Bttingshausen, Abh. k.-k. geol. Reichs. vol. i,
Abth. 3, No. 2, p. 17.

2 Alsthapteris recentior, Bttingshausen, foe. eit. p. 16, pl. i figs. 17
and 18.

Toviechopteris Mantelli, Morrig, Brit, foss. p. 12.

_Anomopteris sp., Slichler, Zeitsehr. deulsch. geol. Ges, vol. ¥i. p. 661.

Anomopteris Ludovice, Stiehler, Ber, Nat, Ver. Hurs, p, 14.

Anomopteris Tudoviee, Weichsel, Ber. Nab, Ver. Harz, p. 26

Weichseliew Tudoview, Stiehler, Palwontographiea, vol. v. p. 75,
pla. xii. and xiii.

Previs retieuiata, Bttingshuasen, Farenkrt. Jetztwelt, p. 117.

TWeichselic Tudovice, Eichwald, Leth. Ross. vol. ii. sect. i. p. 21,
Atlas (Pér. Moy.), pl. i. fig. 2.

Lonehopteris Mantelli, Schimper, Trait. pul. vég. vol, i. p. 623.

Weichselic Indovioe, Schimper, loc. eit. vol. i, p. 699,

o _dlethopteris Bitingshausei, Schimper, oo, vif. vol. 1. p. 669,

Asplenites Wlinensis (in part), Trautschold, Nouv. Mém. Soc. Nat.
Mose. vol. siii. p. 21, pl. xx. flgs. 1 and 5-8.

DPolypodites (Lonchopteris) Mantel, Trautschold, oo, eit. p. 32,
pl. xix. fig. 8.

Lonchepteris vecentior, Schenk, Palicontographica, vol. xix. p. 4, pl. 1.
figs, 2-6.

Teiohselia Ludovice, Meer, Nene Denkschr. Schweiz. Ges. Nat.
vol. xxiv. p. 2.

Toushopteris Mantelli, Dupout, Bull. Ae. R. Belg. vol. xlvi. sév. ii,
p. 387.

Lonchopteris vesentior, Hosing and von der Marek, Puleantographica,
vol. xxvi. pp. 201, 200, pl. xlii. figs. 176-179; pl. xliv. fige.
190-191.

Weichslia Iudovicw, Hosius and von der Marek, loe. eit. p. 207,
pl. xliii. figs. 187-188; pl. xliv. fig. 189,

Cladophlebis nebbensis, Geinitz, Arch. Ver. Freund. Nat, Mecklenl.
Julr. xxgvi. p. 80.
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1883.  Zonchopteris Munielli, Renanlt, Cours bot. foss. vol. iii. p. 167.

L1888, Weichselin Ludoview, Schulze, Flor, subheroyn. Kreid. p. 14.

1889.  Lonchopteris Mantelli, Bristow, Geol. 1. Wight, p. 258.

1890.  Weichselia erratica, Nothorst, Arch. Ver. Freund. Nat, Mecklenb.
Jabr. xliv, p. 1, pl. i, figs. 1 and 2.

1890.  Pecopteris Geyleviana (in part), Nathorst, Denkschr. k. Ak. Wiss,
math.-nat, CL val, Ivii. p. 49, pl. iv. fig. 8 (not the other fipures
of this species).

Type. Fragments of pinng ; pinnules showing venation. The
specimens on which the genus Weichselia was founded are much
larger, and consist of long pinne attached to a broad rachis; no
venation shown.

The first diagnosis of Weickselin Ludovice is that given by
Stichler in 1857: the carlier definitions of the Bnglish speeies,
Lonchopteris Mantslli, were founded on much smaller specimens
than those which Stiehler had before him :—

“Frons bipinnata, expansa, maxima (6-6-8 pedalis}; rhachis
valida, profunde suleata, apicem versus tenuissime excurrens ;
pinne ferminales subverticales, elongate, anguste lineares, remotso
(distantes), reliqum horizontales, convexs, approximate, lineari-
lanceolate, ad 18 poll. usque longe, +% poll. latm, omnes basi
discretee; pinnule perbreves, oblongtw, obtusss, integerrime, approxi-
mate, fructiferse medio, canalienlatee, ambitn contracte, steriles
subplange.’??

The following definition ineludes most of the important characters
in this peculiar type of fern;—

Frond bipinnate, rachis broad and rigid, pinne alternate, very
long, of uniform breadth and with prominent axes; pinnules entire
with obtusely rounded apex, a midrib and reticulate secondary
veins, oblong, except towards the distal ends of pinnge, where they
hecome more or less triangular in shape and have pointed apices,
attached by the entire base, separate and not confluent ; the stiff
and thick pinnules are usually inclined towards the axis of the
pinna, and the two rows form with the axis an open V instead of
lying in a horizontal position.

The earliest ficures and deseription of Weichselin Muntslli
(Brong.) are usually attributed to Mantell in the year 1824 ; the
paper to which reference is made was written by Btokes and Webb,

! Pulmontographica, val. v. 1857, p- 75.
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and not by Mantell. These authors recognized the impossihility of
determining botanical affinity in the absence of fructification, and
placed the Wealden specimens in Brongniart’s artificial genus
Pecopteris. The figures of Stokes and Webb are reproduced in
Mantell’s ¢ Tlustrations of the Geology of Sussex,” and, in addition,
there is represented in pl. i fig. 4 what may be part of a pinna of
the same species. There are two figures with the same number ;
one of those is a leaf of Hymenophyllum Tunbridgense, Sw., but the
other is not mentioned in the text, and may be Weichselia Muntelli.

In Brongniart's * Histoire,”' there is a figure of a French
specimen from Beauvais much larger than the fragments pre-
viously figured from the English Wealden. Brongniart draws
attention to certain differences between the Wealden form of
Lonchopteris and the Carboniferous species of the same genus.

Lindley and Hutton’s figure shows a pinna from near Wansford,
Northamptonshire, with a length of 6 inches; no venation is
shown. In speaking of this species in the * Wonders of Geology,”
Mantell notes its occurrence in Sweden.?

In the figure of Pecopleris Murchisoniana given by Auerbach
and Frears the pinnge are represented rather more at right
angles to the main rachis than is the case in the English specimen
figured in PL. X. Fig. 3. In 1857 Stichler described more fully the
large specimens of fronds which he had previously referred fo
Brongniart’s genus Anomopteris, and, recognizing several points of
divergence from that type of fern, he instituted the new generie
term Weichselia.

The fragments figured by Ettingshausen as Alsthopterts recentior
arc small portions of pinna; the pinnules show very indistinet
venation, but it is described as consisting of simple lateral veins
at right angles to the midrib; if this be so, the inclusion of
A. recentior in the synonomy of Weichselia Mantelly is incorrect.
Schenk, from an examination of better material, considers that
Bttingshausen’s fragments must be referred to Lonchopteris, and
admits a difculty in separating them from the specimens figured
by Brongniart and others as Lonchopteris Mantelli. 1 prefer to
follow Nathorst’s example and consider Lttingshansen’s species
synonymous with Weichselin Mantelli.

! Pl exxsi, figs. § and 52
2 Wonders of Geology, vol. i. 1839, p. 37L.
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In his paper! on the Klin Sandstone Trantschold founds a
new species, Asplenites K linensis, for certain specimens of fronds
which, without any doubt, belong to the present species; his figs.
3 and 4, pl. xx, are less like the ordinary W. Mantelli forms, and
may be a distinet specics, or possibly smaller fronds of the same
species. An inclination of the pinnules, similar to that to which
attention has been drawn in the definition of the species, is noted
in these Russian specimens. In somo pinnules, e.. pl. xx. fig. 7,
Trautschold represents what he describes as linear projections
covering the lateral veins, and which he regards as sori; the
venation in this figure is not reticulate, but the fragment is small
and imperfectly preserved; in the larger specimens no venation is
seen except & well-marked midrib. This author does not accept
the name, Weichselia Ludovies, Stiehl., applied by Bichwald to the
same specimens which were fgured by the former as Asplenites
K linensis, Traut. Another of Trautschold’s species, Peeopieris
nigrescens, pl. xix. fig. 4, suggests a large form of pinna of
similar character to W, Muntelli (¢f. Murchison’s “Russia,”
pl. G, fig. 3).

Hosius and von der Marck refer some small pieces of pinnm
to Lonchopteris recentior; those on Pl xlii. figs. 176-179 2 have
not the stout prominent rachis which is so characteristic of 77,
Mantelli, and possibly are mot correctly referred to that species,
The larger portions of fronds represented in pls, xliii, and xliv.
are exactly of the same form as the specimen (V. 2680) shown in
Pl X. Fig. 3 of this Catalogne., I have no hesitation in including
some (pl. xliv. figs, 190 and 191) of the figures of L. precentior
and of Weichselia Ludovies (pl. xliil. figs. 187-188) under W
Mantelli. The frond shown in pl. xliv. fig. 189¢ has no rachis
preserved, and the pinnules are longer and nurrower than the
undoubted examples of this species given in pl. xliii,

Renault,® in speaking of Lonchopterds Mantelli, agrees with
Schimper that it may belong to the genus Plerys,

In a recent paper by Nathorst a new name, Weickselia ervatica,

——— e

1 Nouv, Mém. Soc. Nat, Moscou, vol, xiii, 1570, p. 21,

* Trantschold, foe, eit,

¥ Palontographiea, vol, xxvi, 1879,
¢ Hosius and von der Marek, fus, oit.
* Cours bot. foss. vol. iii. p. 167.
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is proposed for a plant previously described by (teinitz as an
example of (ladophlebis nebbensis (Brong.). 1n discussing this species
Nathorst refers to the characteristic position of the piunules, and
speaks of them as inclined to ome another like the wings of a
resting butterfly; it is suggested that possibly this inclination of
the pinnules towards the secondary rachis may be an adaptation
for leading off the rain-water. After noting the reticulated nature
of the venation, he suggests the advisability of retaining the
genus Weichselia for the Lower Cretaceous form of Lonchopteris,
the latter name being retained for such species as occur in the
Cloal-Measures.! One of the *“fertile pinnm or pinnules™ figured
by Nathorst in another paper as Pecopteris Geyleriana, Nath.,
I venture to inclade under Weickselia Muntelli us a terminal
fragment of a pinna. Nathorst also notes this resemblance.?

There is certainly, as Brongniart recognized, a distinet difference
between such species as Lonchopteris Bricii, ete.,? and L. Mantells,*
the former having the same habit as the genus Alethopteris, but
differing in the reticulate venation.

To emphasize the distinctive characters of the Wealden species,
1 have retained Stichler’s generic name in preference to Brong-
nigrt’s genus Lonchopteris.

The form ZLonchopteris wirginiensis, Font.® from the older
Mesozoic strata of Virginia, should be retained in its present
genus, as its affinities seem fo be rather with the Palmozoic
Lonchopteris than with the Lower Cretaccous Felchselin. Stur
considers Fontaine’s species to be the same as Spetrocarpus
Haberfelneri, Stur, from the Lunz beds.?

V. 2630. Pl X. Fig. 3, and Woodeut, Fig. 12, p. 120. Only a
portion of the specimen shown in the Figure.

This specimen is in striking contrast to the ordinary fragmentary
specimens of the species obtained from English localities. Rachis
18 em. long, very broad and stout, pinne alternate, approximate,
of considerable length, the longest 20 em. The general habit of

1 Arch. Ver. Frennd. Nab. Mecklenb. Juhr. xliv, 1800, p. 20.

2 Denksehr, k. Ak. Wiss. math.-uat, OL vol. lvii. 1890, p. 49.

® Tist. vég. foss. pl. exxxi. figs. 2 and 3.

4 Thid. pl. exxvi. figs. £-5.

6 1.8, Geol. Surv. Mon. vi. 1888, p. 53, pl. xxviti. figs. 1-2; pl. xxix. figs. 1-4.
& Verh. k.—k. geol. Reichs. No, 10, 1888, p. 7.
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the frond is stiff and rigid; the axes of the pinnw are, like the
main rachis, prominent and browd. Pinnules strong and rigid,
inelined to the surface of the slub and to the axes of the pinne.
Venation clearly shown in some of the pinnules, e.g. those enlarged
in the woodout, Fig. 12. Towards the distal ends of the pinne,
the pinnules become shorter and approach a more triangular or
deltoid form, which i, however, more clearly seen in other
specimens. Compare the fignres of fronds by Stichler, Trautschold,
Hosius and von der Marck, ete.

A somewhat similar habit is seen in Saporta’s figure of Selero-
pleris Pomelii,) but the two species are probably in no sense
related. Sussex, Beelles Coll.

Fia. 12/(V. 2630). Pinnules of Weichselia Mantelli (Brong.). Enlarged 4 times,

V. 2630a. Part of a frond shewing a wide rachis with pinnse.
Sussex, Beckles Coll.

V. 2178. Fig. 13. Portions of young pinne, or terminal pieces
of older pinnm showing smaller pinnules about 25 mm. in length,
and of a difforent shape to the full-sized segments. Cf. Stiehler,
Palwontographiea vol, . pl. xiii. figs. 2ab; also a fragment
figured by Nathorst in his « Beitrige zur mesozoischen Flora

Fre. 13 (V. 2178). Pinnules of Weichselia Mantell; (Brong.). Twice nut. size.
Japans,” pl. iv. fig. 8, which he describes as possibly part of a
fertile pinna of Pecopteris Geyleriana (= Cladophlebis Dunkeri),
but he recognizes at the same fime a resemblance to Weichselia.

! Pal. Frang, vol. iv. B 423, pl. 285, fig. 7, and pl. 286, fig. 2 and figs. 6-7.
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V. 21734. Very similar to V. 2173.

V. 21735. Fragments of the same form, showing venation.
Ecelesbourne. Rufford Coll.

V. 21744. Part of a pinna showing very clearly the charac-
teristic inclined position of the pinnules. ©f. Nathorst, Arch,
Ver. Freund. Nat. Mecklenb. Juhr. xliv. pl. i. figs. 1 and 2.
Ecclesbourne. Rufford Coll.

V. 2614. Fragments of pinne. In one of the pinne there is a
gradual decrease in size apparent in the pinnules, the smaller and
more terminal being more or less triangular in form. Cf. Fig. 13

(V. 2178). Sussex. Beolles Coll.

V. 2618. One of the pinnwe shows especially well the venation
of the thick and leathery pinnules. Sussex. Baokles Coll.

V. 2620. An improssion of a secondary rachis, showing very
clearly its thick and stiff character. Sussex. Beckles Coll.

V. 2636. Part of a long pinna, about 15 om. Venation distinet.
Sussex. Beokles Coll.

12491. A large slab with several fragments of pinne ; showing
in one corner part of a rachis with lateral axes attached. Hastings.
Mantell Coll.

The following specimens, consisting of portions of pinnee, no doubt
belong to the present species :—V. 26, Hastings, purchased ; V. 708,
Teclesbourne, purchased; V. 2174: Beveral ‘specimens showing
clearly the reticulately veined pinnules, Heelesbourne, Rufford
Coll.; 2832, 2835, 2837, 2838, 10846, Tunbridge Wells, Mantell
Coll.; 51405, purchased 1867; 52942, Eccleshourne, presented
by E. H. Peyton, Esq., 1886.
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Genus TZENIOPTERIS, Brongniart,
[Prodrome, 1828, p. 61.]

Brongniart defines the gonus Twniopteris in his ¢ Histoire
as follows :—

“ Folia simplicia integerrima, nervo medio crasso rigido, ner-
vulis perpendicularibus simplicibus vel basi furcatis. Fructificatio
punctiformis.”?

The same author, in his later work,* compares the genus with
various recent ferns, and notes the resemblance of some speeimens
of Twniopteris vitlata, Brong., to Olkandra; a resemblance which
Schimper has given expression fo in the case of some Teniopteroid
leaves by the adoption of the name Oleandridium.

In Schenk’s definition of Zeniopteris, a genus which he places
in the Marattioeew, it is described as having ¢ Folia petiolata
bipinnata.”*  Saporta, following Brongniart’s original diagnosis,
describes the fronds as usually simple, and considerably extends
the generic definition* :—

“ Frondes plerumque simplices et tune petiolo valido instructse
(rarius pinnatim compositw) elongatee toeniate lanceolatm vel
lingulate nervo marginali cinete ; costa media subtus ecrassa
semiteres supra plus minusve gracilis; mervi secundarii plurimi
€ costa media sub angulo acuto exeuntes mox subito horizontales
numerosissimi simplices vel s@pius a basi pluries furcato-dichotomi
usque ad marginem nerviformem Tecto tramite excurrentes.
Fruetificatio adhue ignota ant punctiformis, soris punctiformibus
totam paginam frondis inferiorem occupantibus.”

He remarks that the exact definition of Taniopteris constitutes
one of the difficulties of fossil hotany. The ahove diagnosis is
more comprehensive than the description given by some authors
of the same genus; the genus Oleandridim of Schenk is included
by Saports under the provisional and safer name instituted by
Brongniart. Attention is drawn to the Teniopteroid form which
is oceasionally assumed by the genus Nilssonta, Brong. ; but there

! Hist. vég. foss. p. 262,

® Tableau, p. 21.

® FL. foss. Grenz, Keup.-Liag, p. 99.
¢ Pal. Frang. vol, i. 1873, p. 430.
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are certain distinctive features in the venation of the two genera
which enable us to distinguish them in most instances. Heer’s®
figures of Nilssonia orisntalis, Hr., probably represent a Zeniopleris;
the apex of the leaf is like that of 7. Beyrichii, Schenls, and
the venation corresponds to 7. Dawsond, sp. nov.

The genus Oleandridium was founded by Schimper to include
forns with * Frondes simplices, lanceolato-elongatee vel lingulatee,
coriacem. Fructificatio Aspidiacearam?”® In Zittel's * Palwo-
phytologie ”® this genus iz described as differing from Zwendopteris
by its more distinctly horizontal and stromger lateral veins which
end in a marginal vein, and by the longer and more elliptical form
of the leaf. Another writer* speaks of Oleandridivm as comprizing
those leaves of the nervation type Zwndopteridis which have gimple
laming not pinnately divided.

Tt is unnecessary to suggest that there is a considerable amount
of confusion and uncertainty about the two genera, Ziniopteris,
Brong., and Oleandridiwm, Schimp. The latter name leads one
to suppose some well-established affinity with the genus Olecandra.
If specimens with fructification agrecing with that of the recent
genus are found they might with advantage be so named, but to
designate such a form of leaf, common among fossil ferns and
common in recent genera, by names which imply affinities founded
on external form and venation is ufterly misleading. In adopting
Schimper’s genus for a Chinese plant, Schenk S expressly states
that he does not mean to convey the idea of a relationship with
the recent genus Oleandra, but he makes use of the term Olean-
dridium for the purpose of indicating a probable difference between
the Teniopteroid ferns from Mesozoie and Paleozoic rocks.

Tt has been shown in a suggestive paper by White,® that we
have a number of Twmniopteroid leaves, from rocks of different
ages, which may be safely placed in such genera as Daneites
and others suggestive of hotanic affinity ; but in the absence of
good evidence, either from fructification on the specimens them-

Fl. foss. Arct. vol. v. pl. iv. figs. 4-9.

Trait. pal. vég. vol. i. p. 607.

Vol. i, p. 133.

Solms-Laubach, Fossil Bofany, p. 136.
Paleontographica, vol. xxxi. 1885, p. 169,
Bull. Geol. Soc. America, vol, iv. 1803, p. 123.

o e W W e
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selves, or from the close association of sterile and fertile leaves,
it is much better to retain the *convenient and non-committal
genus Tenioplerds.”

I propose, therefore, to use the generic term Zendopleris in
a wider sense, and in this respect to follow Nathorst,' who has
taken the safer course and included under this genus such other
generic names as  Olandridium, Angiopteridium, Marattiopsis,
Danaopsis, ete. In taking this view I am simply following the
same plan as in the case of other provisional names such as
Cladophlebis, ete. In dealing with such leaf-forms as come
under the Twniopteroid type, it is especially important to wait
for trustworthy taxonomic evidence before making use of names
which imply close relationship or identity with existing generu ;
the grounds for this caution are to be found in the numerous
recent ferns which have leaves or leaf-segments of the Taenio-
pteroid pattern.?

In Hooker’s “Genera Filicum ”* we find the name Leniopteris
applied to a recent fern, 7 Lorbesii, Hook., from Mozambique.
Following the example of Fée,* Hooker, in his later writings,
includes this genus as a synonym of Fittaria.®

We may broadly define Twniopteris as follows :—Frond simple
or pinnate, usually lanceolate or linear-lanceolate, apex acute or
occasionally obtusely terminated ; a well-marked midrib  from
which lateral veins are given off either at right angles or more
or less obliquely; these may be unbranched or acutely forked
as they pass towards the leaf margin,

In an allied venation type, Phyllopteris, Brong., the lateral
veins are much more oblique, more curved, and repeatedly forked.

The task of naming the various fragments of Zwniopteris in
the Museum Collection has proved a difficult one, and, owing to
the meagre nature of the specimens, it is almost impossible to
arrive at any very satisfactory or definife results. In none of
the examples are there any traces of sori, nor have we any
opportunity of obtaining information as to the general habit of
the plants, all the fragments being portions of detached leaves.

! Sver. Geol. Undersikn. 4to. Flor, Bjut, 1878-1886.

* See also Fontaine's species of Anomozamites, Potomae Flora, p. 67.
3 Pl Ixxvi. B.

* Genera Filicum, p. 85.

® Species Filicum, vol. v, 1864, p. 176.
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Tf we look over a mumber of specimens of the recent genus
Oleandra, e.g. 0. neritformis, Cav., we find that such characters
as the hovizontal or inclined position of the lateral veins and
the degree of closeness with which these veins are arranged,
are by mo means constant in the same species, or even in the
same leaf.

Tn all such examples of the recent genus as I have seen the
apex of the leaf is acuminate, but occasionally in young leaves
there appears to be a similar termination to that in 7. Beyrichit,
Schenk. In some forms of Oleandre the leaf apex becomes
suddenly and sharply acuminate; if the tip of such a leaf were
broken off or bent back we should have an appearance very similar
to that represented in PL. IX. Fig. 3 of the present (latalogue.

The following classification of the Wealden fragments must be
regarded as provisional, and not one which rests on a very sure
foundation.

1.—Teeniopteris Beyrichii (Schenk).

1871,  Oleandridium Beyrickii, Schenk, Palmontograplica, vol. xix. p. 221,
pl. xxix, figs. 6 and 7.

1874,  Oleandridium Beyrichii, Schimper, Trait. pal. vég. vol. iii. p. 514,

1882, Oleandridivm (Teniopteris) Beyrichii, Peyton, Quart, Journ. Geol.
Soc. vol. xxxix, 1883, Proe. p. 3.

Zype. Well-preserved leaf. Tn the Berlin Collection.

Bchenk gives the following definition of the species*:—

“Tolia simplicia oblonga integra obtusa leviter emarginate basi
attenuata, 5-8 millim. lata, 6% centim. longa, nervi primarii
excurrentes, secundarii creberrimi tenuissimi angulo subrecto
egredientes dichotomi vel simplices.”

Trond simple, linear, entire, apex obtuse and slightly depressed,
gradually decreasing in breadth towards the basal end; breadth
about 5 mm. and length about 10 em. Distinet midrib with
numerous lateral veins almost at right angles, or somewhat oblique,
and suddenly curved inwards towards the frond axis on the upper
surface, simple or forked.

1 Palwontographica, vel. xix. p. 221.
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I have slightly modified the original diagnosis in one or two
particulars.

Schenk points out that his species is readily distinguished from
others by the form of the leaf. There is, however, a fairly close
agreement between 7. Beyrichii, Schenk, and some specimens of
Z. tenwinervis, Bramms;' also 7. stenoneura, Schenk, as fignred
by Saporta,® and Zuniopteris (Stangerites) spatulata (McClelland).?

It is extremely difficult to separate many of the forms of
Taniopteris doscribed by various writers from different geological
horizons.

In 1882 Peyfon recorded the discovery by Mr. Dawson of a
specimen which he referred to Schenk’s species, in the Wadhurst
clay near Hastings, Other specimens were afterwards found by
Peyton himself, who speaks of a slight divergence of the Hastings
specimens from Schenk’s figured type. He describes the midrib
as ““herring-boned * ; this 1 regard as descriptive of the branching
outwards of the lateral veins.

V. 2381. Pl IX. Figs. 3 and Sa.

This specimen agrees very closely with Schenk’s figure, pl.
xxix. fig. 7,* except that in his specimen the lateral veins are
rather closer together.

CL. 7. (Oleondridium) obtusa, Nath., from the Bjuf plant beds,
pl. viil. figs. 7, 9, 10, and 18. Tt seems almost impossible to
separate such a specimen as Fig. 10, Pl VIIL. from 7' Beyrichii,
Eeclesbourne. Lufford Coll.

V. 2172. Smaller specimen, 4 em. long, 4mm. broad ; indented
apex. Practically identical with Schenk’s figure. Eeclesbourne,
Liufford Coll.

V. 2177, Small fragments of the same species.  Heeleshourne.,
Rufford Coll.

529424, Venation not preserved. Possibly a fragment of 7
Beyriehir, Schenk. Presented by J. . IT. Peylon, Flsq., 1886.

! Brauns, Paliontographica, vol. ix. P 50, pl. xiii. figs. 1-3.
# Pal. Frang, vol. 1. p. 443, pl. Ixii, figs, 2 and 3,

# Foss. Fl. Gond. vol. i. pt. i. P: 34, pl. vi. figs. 1-7.

* Palmontographica, vol xix.

® Bver. Geol, Undersikn, 4to. Flor, Bjuf, 1878.
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Teeniopteris Beyrichii (Schenk), var. superba.

The much larger size of some of the specimens and the closer
arrangement of the lateral veins have led me to distinguish them
from 7. Beyrichii, as a definite variety.

Possibly, when better material is discovered, it will be necessary
to scparate those larger fronds as a separate species; for the
present the specimens available ave hardly sufficiently distinet to
admit of more than a convenient descriptive term, such as var.
superba.

Saporta has already used the same word as a specific title, but
we may use it in this instance in a less precise senge and in-
dicative, at the same time, of a close resemblance to his Jurassic
species, 7. superba, Sap.!

Tic. 14 (V. 27294). Fragment of a frond of Teniopteris Beyriohii (Schenk),
var. superba.

V. 2729q. Fig. 14.

Thirty-four cm. long; apparently half of the lamina of a large
gimple frond. On one side of the half lamina there is the
remains of a midrib, from which the closely set lateral veins are
given off horizontally. Where small patches of a carbonaceous
film oceur on the surface of the specimen one ean detect very
fine lines running between, and parallel to, the lateral veins.
Breadth 2:7 em. at the broadest part. Eecleshourne.

Rufford Coll.

V. 711. The prominent midrib represented by a deep groove,
lateral veins closcly arranged. ILength of specimen 75 em.,
1:2 om. broad, about the same width as the figured specimen of
7. Beyrichii, PL. IX. Fig. 3, but the veins are much closer and

more numerous. Beelesbourne. Rufford Coll.
V. 9380. Portion of a large frond. Venation well marked.
Cf. V. 2729 (Fig. 14). Hecleshourne. Rufford Coll.

1 Pal, Frang. vol. i, pl. lxi. fig. 1.
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2.—Teniopteris Dawsoni, sp. nov.

Type. Portions of simple fronds. In the British Museum. Fig. 15.

In some of the Zwniopteris specimens from the Sussex beds
there is a form of venation which elearly marks them off from
the previous speeies. 1 propose to give expression to this dis-
tinetive character by the institution of a new species named
after Mr. Charles Dawson, whose name is already well known in
connection with Wealden paleontology.

It is quite possible that this species may eventually have to be
regarded as another variety of 7. Beyrichii.

Frond simple, lanceolate, midrib prominent with closely arranged
lateral veins given off at an acute angle and passing straight to the
margin without ecurving or branching.

The fragment figured by Ettingshausen as 7' zoehingiana* shows
oblique lateral veins, but these spring from the midrib at a more
acute angle and have a distinctly eurved course, thus differing
from 2. Dawsoni. As Schenk has pointed out, the fragment on

Fra. 16 (V. 2729). Fragment of frond of Taniopteris Daresoni, 8p. nov.

which Ettingshansen’s species was founded is in all probability
part of a Newrapteris pinnule ;2 at all events it has little claim to
be placed in the genus Zeniopferis, and none whatever to represent
a new species.

V. 2729. Woodeut, Fig. 15.

On the same piece of rock there is a specimen showing the
gradually tapering apical portion of a frond,

! Abh. k.-k. geol. Reichs, vol. i, Abth, iii. No. 2, pl. iii. fig. 19.
* Palwontographica, vol. xix. p. 222,



SAGENOPTERIS 129

Lateral veins very regular and numerous. No sign of branching.
CE. Oleandridium BEurychoron, Schenk, Palewontographica, vol. xxxi.
1885, p. 168, pl. xiii. figs. 8-5 and pl. xv. fig. 2. Eccleshourne.

Rufford Coll,

V. 2383. Fragment showing the same type of venation. Fair-
light. Rufford Coll.

Genus SAGENOPTERIS, Presl
[Sternberg, Tlora der Vorwelt, vii. 1838, p. 164.]

The genus is thus defined in Sternberg’s Flora:—

“ Frons pinnata, pinnis ternatim rarius binatim compositis.
Venm tenuissime, ramosissime, wquales, in maculas irregulariter
hexagonoides elongatas confluentes. Costee erasse usque ad' apicem
pinnularum excurrentes.’’

Schimper ! speaks of Sagenopteris as haying no analogue among
living plants, but notes the obvious resemblance to Marsilea; this,
however, he does not regard as evidence of natural affinity.
Stomata have been found on the lower surface of Swyenopferis,
but, according to Schimper, there are none on the lower surface
of Marsiles leaves.

This argument is dismissed by Nathorst, who has observed
stomata in the lower epidermal layer of Marsilea; but the frueti-
fication of Sagenspteris has been adduced as stronger evidence than
the mere external resemblance in the leaves of the two plants. The
so-called sporocarps are deseribed by Nathorst?® as abundant in the
Rhetic beds near PAlsjo; they cannot be referred to Conifers or
Cyecads, and, in the absence of Angiosperms, Nathorst is driven to
regard them as the fructification of a Marsileaceous plant, and,
therefore, of Sagenopteris, as the only genus that can be included
in the Marsileacew. The same conclusion was independently
arrived at by Heer after examining the Swedish specimens.®

1 Traif, pal. vég. vol. i. p. 640,
2 Foss, Fl. Schwedens, p. 18.
3 Nathorst, foc. cit. p. 18.
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Similar bodies have also been described by Zigno! from the
Ttalian Oolitic strata, but his figures are anything but convincing.
Schimper, in Zittel's “ Handbuch,”? considers there can searcely be
a doubt that we must regard Sagenopteris as a genus of the Rhizo-
cérpem, and very near to Marsilea. As Solms-Taubach® has shown,
the arguments on which this reference of Sagennpteris to the
Marsileacem is based are far from satisfactory.

The two leaf fragments figured by TFeistmantel* from the
Karharbdri beds of India as Sagenopteris (?) Stoliczana, Peist.,
have surely very little claim to be included in Presl's genus. We
may define the genus as follows :—

Leaves with long stalk, bearing at the apex four palmately-
placed leaflets; leaflets vary considerably in shape and size in
the several species and on the same leaf, asymmetrical, linear-
lanceolate, spathulate, ovate, ete. ; venation reticulate, the meshes
elongated in the direction of the long axis of the leaflet ; towards
the basal end of the leaflets there is often a fairly well-defined
midrib which rapidly splits up into a number of anastomosing
branches as it passes towards the apex of the leaflot. Frueti-
fication in the form of oval or spherieal bodies bearing sporangia,

Sagenopteris Mantelli (Dunker).

1846. Cyelopteris Muantelli, Dunker, Wealdenbildung, p. 10, pl. ix. figs. 4
and 5.

1849,  Adiantites Mantelli, BErongniart, Tablean, p. 107.

1880.  Cyolapteris Mantelli, Unger, Gen. gpec. plant. foss. p, 95,

1862. ¥ Cyclopteris Mantelli (in part), Ettingshansen, Abh. k.-k, geol.
Reichs, vol. 1. Abth. iii. No. 2, p- 13; pL. ii. fig, 15.

1869, dneimidisnm Hantelli, Schimper, Trait, pul. vég. val. i. p. 486.

1871.  Sagenopleris Mantelli, Schenk, Palwontographicn, vol. xix. p. 222,
pl. xxxi. fig. 5.

1874, Aneimidim Mauntelli, Schimper, Trait, pal. vég. vol. iii. p. 486.

1886. P Zhinnfeldia variabilis, Ve]euuvsky’, Gymn. hihm, Kreid. p. 6,
pl. ii. figs. 1-5.

1890. ? Sagengpleris, sp., Yokoyama, Journ. Coll, Sei. Japan, vol. iii. p. 38,
pl. x. figs. 8 and 3a.

! Flor. foss. Oolit. vol. i. p. 186, pl. xx.

2 Vol. i. p. 154,

3 Fossil Botany, p. 182.

* Foss. FL Gond. vol. iii. 1881, pt. i. (1879), p. 18, pl. xiii. fig. 4.



SAGENOPTERIS “131

Zype. Detached leaflets of various shapes and sizes.

Dunker defines his species as follows' :—

¢ (yelopteris fronde . . . . pinnis crassis subpetiolatis, oblique
cordatis vel cuneato-subrotundis vel ovato-obtusis integris vel sub-
crenatis, nonnullis apice sinuatis et bilotatis, nervis creberrimis
flabellatis apicem versus irregulariter dichotomis.”

The Wealden specimens enmable us to give a more complete
dingnosis of the species.

Teaf consisting of four leaflets sessile on the apex of the leaf-
stall, palmately arranged, variable in shape and dimensions, the
two upper or terminal leaflets larger than the lower pair, spathu-
late, obovate or elliptical, margin entire, or with one or two broadly
rounded lobes.

Venation reticulate, the meshes elongated in the direction of
the long axis of the leaf; in some leaflets there is a fairly distinet
midrib near the point of attachment, but it rapidly dies out
towards the apex; in some specimens no sign of a midrib.
Fructification unknown.

Dunker’'s figures® of detached leaflets, if we accept his view
that they all belong to the same speeies, sufficiently demonstrate
the wide limits within which their form and size vary.

The small specimens figured by Hittingshausen? agree much
more closely with Aneimidium Klipsteini (Dunk.), and, indeed, he
includes that speeics ag a synonym of Sagenopteris Mantelly (Dunk. ).
Possibly, as suggested in the above list of synonyms, one of the
leafiets is that of the present species, but it is by no means certain
that any of them should be included under the genus Sagenopteris.

Bchenk* points out the close connection between Sugenopteris
Mantelli (Dunk.) and 8. rhoifolia, Presl; it seems, indeed, almost
impossible to draw any distinct line between these two species.
As a rule the leaflets of the former are smaller and less elliptical
or elongated than those of the latter, but it is quite conceivable
that the discovery of more Wealden specimens may compel us
to recognize more definitely this close agreement between the
two forms.

1 Wealdenhildung, p. 10.

2 Loe. cit. pl. ix. fig, 4.

8 Abh, k.-k. geol. Reichs. vol. i, Abth. iii. No. 2, p. 13,
4 Palmontographica, vol. xix, p. 223,
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In Velenovsky’s contribution to our knowledge of the Gymno-
sperms of the Bohemian Chalk formation there arve several figures
of what he calls Zhinnfeldia variabilis, Vel.; the characters dis-
played by this species appear to me identical with those of the
larger leaflots of Sagenopteris Mantelli.  There is the same
venation, the same form of leaflet, and an equally marked
variation in shape and size: ¢f. Velenovsky’s figures? and Pl IX.
Figs. 4 and 5 of this Catalogue.

Why the genus Zhinnfeldia, Btt., should have been chosen is
3 question not readily answered ; no mention is made of 4 Tescm-
blance to Sagenspteris, and there is a great dearth of refercnces
and synonomy, which is apparently not unusual in this author's
palwobotanical contributions. The definition given of this
Bohemian species, which is classed under the Gymnosperms asg
“species incertie sedis,”’ describes correctly the chavacters of
Sagenopteris Mantslli leaflets. The species is compared to Zinn-
Jeldia Lesquereuziana, Heer;* but this Greenland fossil has quite
a different form, it shows a distinet midrib, and has no reticulate
venation : the connection is not obvious.

Hosius and Von der Marck® have figured a leaflot of Sugenaptoris
from the Neocomian Sandstone of the Teutoberger Wald under the
name 8. Nevconiensis, Hos. and V. d. Marck ; this species closely
resembles 8. Mantelli, and differs only in having a more distinct
midrib.

A single leaflet from the Damuda series of Tndia ¢ also shows a
close resemblance to the Wealden form; Feistmantel compares
it to Sugenopteris rhoifolin, Presl. Tt is exceedingly diffieult to
arrive at any satisfactory results as to the limitation of the specific
forms of Sagenopteris.

I have ventured to include under the Wealden species the
Japanese fragments deseribed by Yokoyama, as there are no
apparent differences which suggest specific distinetion.

A new species has been rocorded from Bornholm under the name
S. Nathorsti, Barth,; there is a resemblance worthy of note between
Bartholni’s fig. 9, pl. v.* and the lowest, broadly-lobed leaflet on
the left-hand edge of Dunker’s fig. 4, pl. ix.

! Gymn, bihm. Kreid, pl i, figs. 1-5.

® FL foss. Arct. vol. vi. pl, xliv. figs. 9-10,

# Palwontographica, vol. xxvi, 1878, p. 210, pl. xliv. fig. 194,

¢ Feistmantel, Foss. F1. Gond. vol. iij, 1881, p. 114, pl. xliia. fig. 2.
 Botf. Tid. Bot, For. Kjovenhavn, 1892,
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V. 2272. PL IX. Fig. 4.

Five leaflets are shown in this specimen, but the middle one
of the upper three projects beyond the others, and its median
line lies somewhat across those of the four palmately-placed
segments. There is a distinct indication of the upper end of the
leaf-stalk. In some of the leaflets the venation is feebly indicated,
but in all of them there is an obvious median groove which
becomes more distinet towards the point of attachment.

This apparent midrib is not nearly so distinet in V. 2353, P1. TX.
Fig. 5, and, indeed, were the latter the only available specimen,
one would deseribe the leaflets as without a median vein. The
midrib seems to be best represented in those specimens where
there is some ecarbonaceous material on the surface; it appears as
a median depression widening towards the base. Cf. Sagenopteris
rhoifolia, Presl, var. elongata, Braum., and 8. rhoifolia, Presl,
var. pusille, Braun,, as represented by Schenk in his * Foss.
Flor. Grenz.,” pl. xii. Kcelesbourne. Rufford Coll.

V. 2353. Pl IX. Fig. 5.

In this leaflet the venation is partieularly clear; there is no
distinet indication of a midrib. Gf Velenovsky, loc. eif. pl. il
figs, 1-5; also Zigno, Flor. foss. Oolit. vol. i. pl. xxi. fig. L4
Ecclesbourne. LRufford Coll.

V. 2300. Ecclesbourne. Rufford Coll.

V. 2353z, Large leaflets. €f. Schenk,! pl. xxxi. fig. 5, and
Dunker,? pl. ix. fig. 5.

V. 2353b. These leaflets agree in shape and in the form of the
venation with V. 2353 (Pl IX. Fig. 5); there is a more distiuct
indication here of a median depression, owing, probably, to the
fuct that carbonaceous matter is present in this specimen.

V. 2358¢. Two leaflots; in the smaller spathulate one very
good venation,

V. 23534. A small leaflet like the two lowest in Fig. 4, P1. IX.
(V. 2272). Teclesbourne. Rufford Cull.

1 Pal@ontographica, vol. xix.
? Wealdenbildung.
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V. 2381. A triangular apical portion of a pointed leaflet. The
apex seems to vary considerably in form; it may be either pointed
or distinetly obtuse. ocleshourne, Byfford Coll.

V. 2735. Here are two small leaflets which should possibly
be included in this specics; on the same specimen is a piece
of ?stem structure, with which one of the leaflets is in close
contiguity, suggesting a pinnule attached to a rachis. There
is, however, no clear evidence of such attachment, and T prefer
to regard the juxtaposition as one of the many misleading accidents
of fossilization. Midrib more distinet than in most specimens of
8. Mantelli. Ecclesbourne. Lufford Coll.

Genns MICRODICTYON, Saporta.
[Pal. Frang. 1873, Plantes Jurassiques, vol. i. p. 306.]

This genus was founded by Saporta for the inclusion of certain
Jurassic ferns which did not conform in all points to the existing
genera Phlebopteris and Lhawmatopteris, with which they closely
corresponded in general habit. The chief characteristics of the
genus are the reticulately disposed lateral veins between the
stouter lateral branches, which are given off at right angles to the
midrib, also the occurrence of a single row of sori on each side of
the midrib.  From Phlelopteris Saporta’s genus is distinguished by
the network of fine veins in the large areols betsween the stronger
lateral veins, and from Thaumatopteris by the more regularly-
placed and fower sori. The genus is referred to the tribe
Polypodiee.

“Frons pinnata vel saltem frondis segmenta pinnatipartita,
pinnis linearibus elongatis; nervi e costa primaria pinnnlarum orti
sub angulo aperto emissi, dein arcuatim conjuneti, arcolas secus
nervum medium seriatas efformantes, intus reticulum sorosgue
rotundos puncto medio solitarie affixos includentes, extus venulas
pluries fureato-divisas inter seque varie anastomosatas marginem
usque integerrimum emittentes,” !

! Baporta, Pal. Frang. vol. i. p. 306.
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Microdictyon Dunkeri (Schenk).

1870, Pecoptoris decipiens, Trautechold, Nouv. Mém. foc. Nat. Moseon,
vol. iii. p. 29, pl. xix. fig. 6.

1871. Laccoptéris Dunkeri, Schenk, Pulweontographica, xix. p. 219, pl. xxix.
figs. 3—o.

1874, Laeccapteris Dunkeri, Schimper, Trait. pal. vég. val. iii. p. 406,

Phlehopteris Dunleri j Suhenk,“}’al:nnntugr uphica, xxiii. p. 161.

Pl. xxvii. fig. 10.

Pl, xxviii. figs. 11, 11a, 115, 11c.

1878. Laccoplievis Dwnkeri, Hosius wnd von der Marck, Palieontographies,
xxvi. p. 208, xliv. fig. 192 and 193.

1888. Laccopteris Dunkeri, Velenovsky, Abh. k. bohm. Ges. Wiss. p. 12,
pl. ii. figs. 3-7.

Migrodictyon Dunkeri L

Type. Small pieces of leaves showing fertile segments. Originals
in the Collections of Berlin and Gottingen.

Schenk defines the species as: “‘folia . . . . ? segmenta pinnati-
fida, lacinie e basi latiore lineares sinu lato rotundato remotm
integree patentissime obtuse basi 5-6 mm. lato, sori hiseriales
rotundi, sporangia receptaculo eentrali affixa, nervi primaril validi,
secundarii angulo acuto egredientes dichotomi, ramuli repetito-
dichotomi.” *

In a later deseription of the same species Schenk expands this
definition, and we may adopt his amplified diagnosis as affording
an acenrate deseription, so far as the imperfect material allows® :—

Leaf-segments deeply pinnatifid, the lobes entire, at right angles
to the rachis, linear, obtuse, approximate; midrib strong, secondary
veins given off at a right angle, and forming large meshes which
are oceupied by a reticulum of smaller veins,

Sori cireular, in two rows, without indusia; sporangia eight to
ten, verfical incomplete annulus; spores tetrahedral.

The figure of Pecopteris decipiens, Traut., represents a small piece
of a leaf-segment with the long straight divisions characteristic of
Microdictyon Dunkeri (Schenk). Some of these show traces of the
cori. There are no indications of any characters which would justify
the yetention of Trautschold’s species. The volume of the Nouv.
Mém. Soc. Nat. Moscon in which Trantschold’s paper is published
has the date 1876, but the paper wrapper of a reprint in my

1 Palmontographica, vol. xix. p. 219,
% Jbhid. vol. xxiii. p. 161.
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possession bears the date 1870, the title page being dated 1871;
according to the reprint, therefore, we ought to regard Traut-
schold’s species as having priority over Schenk’s, Considering
the better material and much more complete diagnosis given by
Schenk, T propose to retain his name, in spite of the possible
priority of the Russian species,

Schenk, in his first notice of Microdiclyon Dunkeri, compares it
to Laceopteris elegans, Presl, of Rhaetic age; in his second paper it
is transferred to Saporta’s genns, and much new information is
added with regard to the fructification. He considers that the
fragments are most probably part of g palmately-divided leaf,
and agrees with Saporta that Microdictyon comes nearest to certain
species of the recent genus Polypodium.!

The smaller form from Portugal, named by Heer ZLaccopteris
pulehella® is admitted by the author of the species to bear a close
resemblance to Z. Dhunkers, but it is separated on account of the
difference in size of the ultimate segments, and for some other
Teasons, the force of which is not very elear. Tt is not improhable
that we might be right in including Heer's species in the list
of synonyms, but, considering the imperfoctions of the type speci-
men of L. pulehells, it is better, perhaps, to retain this additional
specific name.

From the Cretaceons plant beds of Bohemia Velenoysky describes
some larger specimens than have been accessible to earlier writers ;
they resemble in all points the smaller pieces figured by Schenk.
The affinity of the plant is diseussed, and the two genera (leichenia
and Cyathea® ave chosen as the most likely living ferns with which
the fossil form must be compared; this comparison is founded on
the character of the sori, but Velenovsky’s specimens showed no
trace of the individual sporangia. He does not mention Schenk’s
figures and deseriptions of well-preserved fertile segments, although
the volume in which the Bohemian forns are deseribed bears the date
1888, twelve years later than the Publication of Schenk’s memoir,

In Andrae’s account® of the plants from the “ Liassie ” beds
of Bteicrdorf there are several figures of Andrigniy baruthina,
Fr. Braun, which are exactly similar in habit to Mierodictyon
E Paliontographica, vol. xxiii. p- 162,

* Sece. Trab. Geol, Portugal, 1881, p. 18, pl xv. fig. 7.
¥ Abh. k. bohm, Ges, Wigs, 1888, p. 13.
¢ Abh. k.-k. geol. Reiohs. vol. ii, Abth. iii, No. 4, p. 36, pl. vii, figs. 1-3.
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Dunkeri (Schenk), but the venation, as shown in an enlarged
pinnule, readily distinguishes this genus from the Miorodictyon
type. The specimen represented in fig. 1, pl. vii. of Andrae
shows the basal ends of six pinne attached to the summit of a
short rachis, suggesting a close connection, as regards habit, with
Matonidium. Schenk’s figures of ZLaccopleris Minsters clearly
demonstrate the form of frond characteristic of this class of ferns.

The figures of Carolopteris aquensis, Deb. and Ett., show a
type of venation which appears to conform exactly to that of
Mierodiotyon, and the habit is equally similar. Possibly €. agusnsis
is identical with M. Dunkeri; it is certainly very similar, and
without doubt should be removed to Saporta’s genus. The second
species, €. asplenioides, shows a different venation.

This genus is thus defined by Debey and Ettingshausen?:—

“ Frons pinnata (v. bi- v. pluries-pinnata). Venwe ramosissime,
ad costas medianas in areolas polygonas confluentes, marginem
versus simplices v. furcatwe. Sori ad costam medianam biseriales,
magni, orbiculares, globoso-depressi, areolis majoribus, venis
reticulatis civeumseriptis fectisque insidentes, indusiati, apice
orbiculatim dehiscent,”

This definition is very similar to Saporta’s diagnosis of Miero-
dietyon.

Specimen without Registered Number. Rachis 55 cm. long.
Ultimate segments show no details of venation; they are alternate,
linear and of uniform breadth. On each side of the midrib oceur
distinet round projections, the regularly-placed sori characteristic
of Mierodictyon. In coarse quartzose sendstone. Cf. Schenk,
Pualmontographica, vol. xxiii. pl. xxvii. fig. 10, and pl. xxviii.
g 11

V. 719. No details shown. Sori indicated by depressions in the
rock surface. Teathfield. Purchased.

V. 2214. Probably the same species, but venation hardly visible.
Ecclesbourne. Rufford Coll,

V. 2199 and V. 2298. Fragments. Eecclesbourne. Rufford Coll.
529424, Fragment. Ecclesbourne.
Presented by J. . I. Peyton, Esq,

! Denkschr. k. Ak. Wiss. math.-nat. CL. 1859, vol. xvii. p- 206, pl, iii.
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Genus DICTYOPHYLLUM, Lindley and Hutton,
[Fossil Flora, vol. ii. 1833-35, pl. civ. p. 65.]

This gencric name was proposed by Lindley and Hutton for a
plant originally described by Phillips from the Upper Sandstone
and Shale of the Yorkshire Oolite; these authors describe the type
specimen, Dictyophyllum rugosum, as a “ pinnatifid leat belonging
to some exogenous plant.”” The older name, Phyllites, having been
“taken as the receptacle of all sorts of leaves,” the mew one,
Dictyophyllum, is proposed for ¢ doubtful Dicotyledonous leaves of
common reticulated structure.’” Subsequent writers have retained
the proposed name, although the discovery of sori on leaves with
distinet Dietyophylium characters has necessitated an entirely new
definition of the genus.

The few fragments in the Wealden Collection add nothing fo
our knowledge of this fern, for which we are chiefly indebted to
Schenk ; we may, therefore, adopt his definition of the genus®:—

“ Folia sterilia et fertilia conformia pedato-pinnata, lacinise
pinuatifidee. Nervi primarii radiontes, secundarii angulo recto
egredientes excurrentes apice In rete soluti, tertiarii angulo recto
egredientes maculas inmqualiter hexagonales formantes pluri-
seriales, costales majores, reliquee minores, omnes appendicibus
anastomosantibus in maculas parvas partiti.  Sori per totam
paginam folii inferiorem sparsi, rotundi, sporangia pauca annulo
multiarticulato instrueta, spore tetraédrice globoswe.”

Schimper,® Saporta,® and others include this genus with other
closely allied forms in the family Dhetyopleridee.

Saporta, in the first volume of his “ Plantes Jurassiques,”
discusscs the points of difference between Digtyoplyllum, Thaumato-
pteris, and Clathropteris; these differences depend chiefly on the
form of the frond segments and the details of venation. In dealing
with small pieces of a frond it is not always easy to decide which
genus should be chosen,  Clathroplerds is, in most cases, readily
distinguished by the rectangular nature of the venation, but in a

1 Foss. Flor. vol. ii. p. 66.

2 F1. foss. Grenz. Keup, Lias, p. 75.
3 Trait. pal. vég. vol. i. p. 617.

4 Pal. Frang. vol. i. p. 825.
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fragment of Clathropteris Minsteriana, Schenk, enlarged by Schenk
from the lower portion of a large frond, the venation becomes very
gimilar to the Dictyophyllum type.

In Nathorst’s description of the genus! attention is drawn to
the extreme variability of the species, and the consequent difficulty
of determining specific and variety limits.

Schenk, in Zittel's “ Handbuch der Palmontologie,”* includes
Gioppert’s genus Thaumatopteris under the generic term Dietyo-
phyllum. Bartholni,® in a recent contribution to the fossil flora
of Bornholm, has referred certain specimens to Howsmannid,
Dunk., which I am inclined to regard as Dietyophyllum fronds.
This author considers that Dunker’s genus should be retained
for certain forms of reticulately veined leaves; his figures of
leaf fragments sufficiently demonstrate the great variation in
the form of the lamina of such leaves. Bartholni’s figures of
Hausmannia Forchhammeri, Barth.;* agree closely with those of
H. dichofoma as given by Dunker® and Schenk®; in the deseription
of the Bornholm fossils no reference is made to this close resem-
blance to Schenk’s North German specimens. So far as it is
possible to base any definite opinion on such small specimens
as those in the British Museum Collection, it is very probable
that Hawsmannia Forchhammeri, Barth.,, and Dietyophyllum
Roemeri, Schenk, may be the same plant. The nature of
Dunker’s genus, Hausmannig,” is far from eclear; in the
¢ Wealdenbildung? the type specimen of this genus is figured,
but unfortunately there is mo detailed description or drawing
of the venation. In habit the plant may be compared to Die-
tyophyllum aeutidobum,® Schenk, from which it is distinguished
by the longer and narrower segments. Schenk makes use of this
doubtful genus for some small fragments found in the North
German Wealden rocks,® but his figures are by no means com-

1 Foss. FL Schwedens, p. 13.

2 Yol. 1. p. 138.

3 Bot. Tids. Bot. For. Kjovenhavn, vol. xviii. Heft i, 1892, p. 26,

4 Top. eit. pl. xi. figs, 4-6; pl, xii. figs. 1-3.

5 Wenldenbildung, pl. v. fig. 1.

& Palwontopraphiea, vol. xix. pl. xxix. figs. 8 and 9; pl. xxxi, fig. 3.
7 Wealdenbildung, p. 12.

& Fl. foss. Grenz. Keup. Lins, pl. xx.

% Palwontographica, vol. xix. p. 223, pl. xxix. figs. 8 und 9.
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clusive as regards the claim of Dunker’s generic title to be
retained. T expect that the discovery of more perfect examples
of what Dunker designated Hausmannic may lead to the con-
clusion that this genus represents a form of Dictyophyllum. A
comparison of Schenk’s figures of Hausmannia dichotoma, Dunk.,
and Nathorst’s of Distyophyllum Nilssoni, Brong.,! var, intermedium,
in his “Flora of Sweden,” is very suggestive of the generic identity
of the two species.

Dictyophyllum Roemeri, Schenlk.

1871.  Dietyophyitum Roemeri, Scheuk, Palreontographica, vol. xix. p. 224,
pl. xxxi. fig, 3.

1892. ¢ Hawsmannia Forchhwwmeri, Bartholni, Bot. Tids. Bot, For.
Kjovenhavn, vol. xviii. Heft i. p. 26, pl. =i. figs. 4 and 4a.

Type. Bmall sterile portion of a frond. In the University of
Wiirzburg Collection.

Sehenk defines this species as follows :—

“Folia . . . ? lacinime margine crenate, crenwm integr®, nervi
primarii validi, sccundarii angulo recto egredientes, rami ot
ramuli in rete areas irregulariter polygonas formantes conjuncti.”
In the fragments from the Sussex Wealden the sori are fairly
clearly shown.

Habit of the complete frond unknown ; the lamina traversed by
strong palmately-disposed veins which probably constitute the
central axes of the leaf segments.

The secondary veins form a retioulate structure, and in the larger
meshes there are smaller reticulate branches; the sori scattered
on the lower surface of the leaf; in some of these the sporangia
appear to have a fairly regular arrangement in groups of four or
more round a common centre.

Schenk was the first to record this genus of the Dictyopteridee
from Wealden rocks; the present species repeats such characters
as are more distinctly shown in the much more perfect and larger
fronds found in Rhewtic and Jurassic strata. So far as the nature
of the species is indicated by the few specimens from German
and English beds, it appears to agree with Diclyophyllum

P i fig 8.
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acutilobum,® Schenk, in its venation and the arrangement of the
sori. A similar regular disposition of sporangia is shown in Heer’s
Lower Uretaceous species from Greenland, D, Dicksonz,* Hr.

Fie. 16 (V. 21778). Dictyoplyllum Roemeri. Twice natural size.
V. 2177. TFig. 1.

A small piece of a frond showing portions of three chief veins
and, between them, a reticulum of smaller veins. In the meshes
of the finer veins there occur small depressions which probably
represent sporangia ; here and there these appear to have a fairly
regulur arrangement.  CF. Dicfyophyllum Dicksont, Heer, FL. foss.
Arct. vol. iii, pl. iii. figs. 9 and 93, 9¢ and 9d.

In this specimen the finer reticulation is not nearly so apparent
as in Schenl's figure, but, in the absence of more satisfactory
evidence, I prefer to adopt his specific name, although possibly
more perfect material may show that the English specimens belong
to a separate species. CF. also some of the figures of Huusmannia
Forchhammeri, Barth., e.g. pl. xi. fige. 4 and 4a.* Eecclesbourne.

Rufford Coll.

V. 2177, A similar fragment to V. 21775, Traces of sporangial
depressions in some of the meshes.

Fic. 17 (V. 2177a).  Dictyopkyltum Roemeri. Twice natural size.

V. 217%a. Fig. 17.
Small piece of leaf showing the venation very clearly, as a
carhonaceous reticulum. Ecclesbourne. Rufford Coll.

1 Fl. foss. Grenz. Keup. Liag, pl. xx.
? Flor. foss. Arct. vol. iii. pl. iii. fig. 9.
3 Bartholni, loe. eit.
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V. 2358. Small piece with carbonaceous substance preserved;
shows an unevenly-lobed margin. In the venation areol® oceur
oval or roundish projections, probably sori. €f. Schenk’s figure of
Hausmannia dichotoma, Dunk., also Nathorst’s enlarged drawing
of Dictyophyllium Nilssoni, Brong., var. intermedium. Tecles-
hourne. Rufford Coll.

V. 2815. On one of these specimens is a broad vein from which
secondary branches ave given off at right angles, and the spaces
between are traversed by a network of finer veins. Length of
fragment 3:5 em. ; intervals hetween the large secondary branches
2 wm. CE Hausmannia dichotoms,* Dunker, and Schenk’s figure
of Drctyophyllum Roeinert,® Schenk, Ecclesbourne.  Rufford Cull,

Genus PHYLLOPTERIS, Brongniart.

[Tableau, 1849, p. 22.]

Brongniart proposed this new genus for cortain forms of leaves
previously referred to @lossopieris and Tweniopterds, but which differ
from these two genera in the character of their vemation. The
leaflets included in this genus are considered hy Brongniart to
belong to pinnate or digitate fronds, more or less lanceolate or
linear in shape, with well-marked midrib, and very oblique
dichotomously branched veins which do not anastomose to form
a reticulum. Glossopteris Phillipsii, Brong., is one of the plants
included under Phyllopteris; it is pointed out that Phillips’ figure
incorrectly represents tho venation as reticulate, also that the
plant deseribed and figured by Lindley and Hutton as Glossopteris
Plallipsiv® is a true Sagenopteris. '

Zigno® and Saporta’ adopt Brongniart’s genus, and the latter

! Foss. KL Schwedens, pl. iv. fig. 8,

# Wealdenbildung, pl. v. fig. 1.

* Pulwontographica, vol. xix. pl. xxxi. fig. 3.
* Geol. Yorks. 1875, pl. viii. fig. 8.

® Foss. Flor. vol. i. pl. Ixiii.

& Flor. foss. Oolit. vol. 1. p. 186.

7 Pal. Frang. vol. i, p. 448,
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notes the ahsence of anastomosing venation as a departure from
the Glossopteris leaf, and the oblique course of the secondary
veins as a means of distinguishing it from Tieniopteris. Saporta's
diagnosis differs but little from the earlier description by
Brongniart :—

“Trondes vel pinna frondiom plus minusve lanceolate, margine
integerrimee, nervo medio sursum attenuato instructe; nervis
secundariis costa media egredicentibus, oblique decurrentibus,
curvatis, pluries furcato-ramosis nee inter se anastomosatis.”

Phyllopteris acutifolia, sp. nov.

Type. Imperfect leaflets. In the British Museum. PL IX. Fig. 6.

Leaflets linear- or ovate-lanceolate, tapering at the lower end
into a short stalk; midrib very distinet in the lower half, but
gradually becoming less conspicuous towards the apical portion;
lateral wveins given off obliquely, and frequently dichotomizing
as they curve towards the entire margin of the leaflet.

In the best specimen of this speecics shown in Pl. IX. Fig. 6,
we have an imperfect example of a single leaflet, which in shape
agrees fairly closely with Phyllopteris Plillipsié, Brong., from the
Middle Sandstone and Shale of East Yorkshire. Phillips described
this Yorkshire fossil as having anastomosing veins, but, as already
noted, Brongniart does not admit sueh anastomosis and places
the specimens in a genus characterized by the absence of reticulate
veins.!

Nathorst has recorded certain leaflets from Sweden which may
be compared, as regards shape and venation, with the present
species, e.g. Thinnfeldia rhomboidalis, Xtt., ? Sagenopleris undulata,
Nath., as represented in pl. xix. fig. 2 of the “Floran vid Bjuf”?
and in pl. ii. fig. 8 of the *Floran vid Hoganiis.”* This latter
speeies should be compaved with S. angustifolia, Zig. Nathorst’s*
fig. 2, pl. xix. and Zigno's figs. in pl. xx. Flor. foss. Oolit. are

! See remarks on Glossopteris Phillipsii by Bunbury, Quart. Journ. Geol. Soc.
vol. vii. 1851, p. 184.

# Bver. Geol. Undersokn. 4to. 1878.

3 Ihid. 1B78.

4 Ibid. 1886.
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almost identical. A similar form of leaflet has been deseribed by
Dr. H. Woodward® from Mount Adams in South Australia, but the
original specimen of the figure which he gives is an imperfeetly
preserved impression on sandstone, and shows no venation except
un indication of a midrib; the clearly eut and numerons lateral
lines of the woodcut are evidently the engraver’s vein-like
shading. Compare also the fragments referred by Newberry to
the genus Chiropterds from the Kootanie beds of Montana,?

From such specimens as oceur in the National Collection it is
impossible to arrive at any satisfactory conclusion as to the real
nature of the species. The name assigned to it is rather for
purposes of convenient reference than intended to convey the
idea of a well-defined specific type.

V. 2816. Tl IX. Fig. 6.

A single leaflet with an apparently truncated apex, due mno
doubt fo tearing. Veins fairly distinet as black curving lines on
the brown impression of the lamina. No signs of reticulation
noticed. Length 8 em., somewhat ovate-lanceolate in form. On
the same piece of rock is a fragment of what appears to be the
short stalkk of a leaflet. This specimen comes very near to Chiro-
pleris spatulata, Newb.,® from the Kootanie group of Montana.
Eeccleshourne. Lufford Coll.

V. 2344. Probably the same species, in spite of certain differences
in size and shape. The venation is of the same Phyllopteris
type; in this specimen the apical part is preserved and shows the
lanceolate termination of the leaflet. Cf. Nathorst, pl. xix. fig. 2,
Sagenapteris undulate, Nath., Floran vid Bjuf, Haft iii. 1886.
Eeclesbourne. Lufford Coll.

L Geol. Mag. dee. iii. vol, ii. 1895, p. 289.
* Amer. Journ. vol. xli. 1891, pp. 198-199.
¥ Ibid. pl. xiv. figs. 1and 2,
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Genus NATHORSTIA, gen. nov.

I propose to imstitute a mew provisional genus of ferns for
the reception of certain specimens from the English Wealden,
which do not conform to the definitions of any known fossil
genera; and, as some slight testimony to the palmobotanical
labours of Dr. Nathorst, I have ventured to name the plants
after him.

It will be seen that the specimens ineluded under this genus
are imperfectly preserved frond fragments, and of such a kind
that it is impossible to arrive at any very satistactory conclusion
as to their real nature.

Two of the pieces are shown in Pl. VIL Fig. § and PL IX.
Fig. 2; these at first sight suggest portions of distinet species,
and at first I regarded them as such.

On more carcful examination, however, and after comparison
with other specimens, the differences become less pronounced and
seem to be rather apparent than real.

In the absence of venation and fruetification it is useless to
attempt a formal diagnosis of the genus; the characters will be
most conveniently indicated in the definition of the single species.

Nathorstia valdensis, gen. et sp. nov.

1871. F Pecopterts Geinilzii, Schenk (in part), Palwontographica, vol. xix.
p- 215, pl. xxix. figs. 2 and 2.

Type. Portions of sterile fronds. British Museum. Fl. VIL
Fig. 5.; PL IX. Figs. 2 and 2a.

Froud bipinnate (?), of slender habit, rachis thin but well
marked ; pinn® alternate or subopposite, long and of uniform
breadth; the small pinnules attached by the whole of the base,
margin entire or very slightly lobed, subdelfoid in shape, apex
obtuse; some of the pinuules show faint traces of a midrib, but
no lateral veins. Fruoetification unknown.

The specimen figured by Schenk from the neighibourhood of
Hannover as Pecopleris Geindfzii, Dunk., can hardly be referred
to that species as figured by Dunker.! On the whole it scems

1 Wealdenbildung, pl. viii. fig. 3.
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probable that Schenk’s specimen may be identical with the Sussex
examples referred to Nathorstia. It not infrequently happens that
the same specific and generic names have been used for Palwozoic
and Mesozoie ferns, which have no resemblance to one another ;
and this contusion no doubt arises from the choice of terms for
new species from one geological horizon, without sufficiently
eonsidering the names already in use for plants of a different
age. An instance of this is afforded by Pecopteris Gueinitzii,
Dunk. ; this name was instituted by Dunker! in 1846 for some
specimens of Wealden fern fronds from Northem Germany; in
1849 Gutbier® makes use of the same name, apparently without
knowledge of its previous existence, for some Permian specimens
from Saxony. Gutbier’s species is retained in Sterzel's recent
Monograph on ““Die Flora des Rothliegenden im planenschen
Grunde bei Dresden,”® but, in view of the priority of Dunker’s
application of the specific name, some new term should be sub-
stituted in the case of Gutbier's Permian plant.  Schimper *
inclades Gutbier's species under Pocopiteris (Cyath.) pinnatifids
(Guth.), Gein. Some of the pinnules in the pinne figured by
Schenk appear to show venation, but there is not sufficient
evidence in favour of the identity of his specimen with those
from the English Wealden to warrant our acceptance of the
venation characters as characteristic of Nuthorstia valdensis. 1t
specimens are found which are clearly of the same species as those
represented in P1. VIL Fig. 5 and P1. IX. Fig. 2, and show distinct
venation of a type characteristic of some existing provisional genus,
then the name Nuthorstia must be abandoned.

There is & certain resemblance between the present species and
Alsthopteris eycading, Schenk, as figured in pl. xxvi. fig. 6,
Palmontographica, vol. xxiii; but the agreement is very slight,
and the earlier figure of the same species by Schenk ¢ represents an
entirely different plant to Nathorstia valdensis,

! Wealdenbildung, p. 6.

* Die Verstein, Roth. Sachsen. 1849, p. 18, pl. ii. flg. 105 pl. ix, figs. 1-3;
pl. xi. figs. 5-6.

% Abh, math.-phys. Cl. k. Suchs. Ges. Wise. vol, xix, 1803,

¢ Trait. pal. vég. vol. i. p. 507.

® Palwontographica, vol. xix. pl. xxxi. fig, 2.
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V. 2376. Pl IX. Tigs. 2 and 2e.

The specimen suggests either a delicate and graceful type of
frond or large pinna, or a young condition of a more robust form.
No venation is seen, except a slight trace of a midrib in some of
the pinnules, ¢ 7. Fig. 2a. Some of the smaller specimens referred
to Cladophlebis Dunkeri (Schenk) have a certain resemblance to
the upper pinne of this speeies, but the likeness is probably
only superficial. The single pinna at * in Fig. 2, PL IX. agrees
very closely with the pinne of P1. VII. Fig. 5. Ecclesbourne.

Rufford Coll.

V. 2809. PI. VII. Fig. 5.

This specimen, 4 em. in length, differs from Y. 23%6 (Pl IX.
Fig. 2) chiefly in the closer arrangement and stiffer habit of the
pinn, and in the smaller size of the pinnules. The lowest pinna
on the right-hand side of Fig. 5 agrees with those on the left side
of the rachis and close to the apex of PL IX, Fig. 2. The matrix
is different in the two figured specimens, and this fact alone is
often sufficient to account for apparent differences in form.

Several of the pinnules have lobed margins like those of P1. IX.
Fig. 24, and here and there a midrib is indicated.

T was at first inclined to refer this fragment to GOppert’s genus
Gleichenites,' which ineludes several speeies from Mesozoic plant-
bearing beds ; but the small and incomplete nature of the material
would hardly justify the choiee of such a generic ferm in the
absence of any definite ovidence of a Gleichenia habit or frueti-
fication.

CE. Gleichenia mieromers, Heer,® also Pecopteris (Gleicheniles)
gleichenoides, 0. and ML,* Trautschold’'s figures of what he calls
Asplenites Klinensis,® and Gleichenia multinervosa,® Vel. Eecles-
bourne. Rufford Coll.

V. 2173 and V. 2219. Fragments of apical pinnm: ¢f. PL 1X.
Fig. 2 (V. 2376), aud the tips of the pinnw of V. 2809, P1. VII.
Fig. 5. Eeclesbourne, Rufford Coll.

! Toss. Farrnkrt. 1836, p. 181.

% Flor, foss. Aret. vol. iii. pl. x.

3 Pal. Tnd. pt. i. 1863, vol. i. 1880, pl. xxv.

¢ Nouv. Mém. Soe. Nat. Moscou, vol, xiii. 1876, pl. xx. fizs, 2 and 4,

5 Alh. k. bohm. Ges. Wiss. vii. Folg, vol. ii, 1888, pl. iii. figs. 1 and 2.



148 TEMPSKYA.

V. 2299. Small fragment of pinma. Eecleshourne. Rufford Coll.

V. 2345 and V. 23454. Small piece of rachis with a few pinne;
somewhat intermediate in form between PIL IX, Fig. 2 and PL VIIL.
Fig. 5. Ecclesbourne. Lufford Coll.

V. 2375. A single pinna, 3:6 cm. long, of uniform breadth;
pinnules show faint traces of venation which may possibly be of
the Cladophlebis type; there is the same wavy or slightly-lobed
margin as in PL. VIL Fig. 5 (V. 2809). Eccleshourne.

Rufford Coll.

Genus TEMPSKYA, Corda.
[Flor. Vorwelt, 1845, p. 81.]

Corda proposed this term for four specimens of fossil ferns dis-
covered hy Tempsly.

He included the genus in the family Phthoropterides, and defined
it as follows :—

“Truneus . . . . Rhachis rotundata, plicata vel alata, cortice
erassiuseula, fascieulis vasorum ternatis, majori elanso vel lunulato
ef supra incurve, minoribus oppositis lunulatis. Radices minute
numerosissimee ; fasciculo vasorum centrali unico.”

The older name Hrdogenites, used by Sprengel! and Brongniart®
in 1828, was chosen by Stokes and Webb ® for Mantell's speeimens,
which have since been referred to Clorda’s genus, as expressive of
their opinion that the fossils were pieces of some Monocotyledonous
stem. Mr. Starkie Gardoeer® in alluding to certain examples of
“ Endogenites” in the British Museum, to which Mantell probably
referred in his remarks on Monocotyledonous stems in the English
Wealden, speaks of them as “of course Cyeadeous.”” If he
refers to the common form of FEndogenites erosa, there can be no
question of Cycadean affinity ; the structure is undoubtedly that of
a forn. Tt would be difficult to give any satisfuctory definition of
the genus Zumpskye; and seeing that such specimens as are

! Commentat. Psarolithus. p. 21.

2 Prodrowe, p. 136.

3 Trans. Geol, Soe. ser, ii. vol. 1. p. 423.
¢ Brit. Assoe. Report, 1586, p. 8 (reprint).
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usually included under that name are only incomplete pieces of
fern stems, any attempted diagnosis would be of little value.
Solms-Laubach! speaks of ecrtain forms of Rachiopterss ocemrTing
in the * Tempskya condition” ; and this probably means that they
are imbedded in a felted mass of adventitious roots. As will be
shown in the sequel, certain species previously referred to this
genus have been proved by the examination of more perfect
material to be referable to other and more precisely defined
genera. It will be well for the present to retain Corda's term,
if we regard it as implying a particular manner of preservation
rather than any well-defined generic characters. Used in this
provisional sense, Zempskya includes such specimens of tree-ferns
a5 consist in the muain of felted masses of adventitious roots,
with ovecasional petioles associated with them, and which are
without any distinet vaseular cylinder.

Velenovsky has made some important additions to our know-
ledge of these Zempskys forms, which will be referred to under
T. Schimpert, Cord.

I am indebted to Prof. Stenzel,* of Breslau, for certain im-
portant suggestions as to the nature of the genus Tempskya. He
points out that this term is oceasionally used in the case of
specimens which consist simply of roots without any trace of
stems; he mentions the receipt of such a “ Tempskya™ from the
late Dr. Stur, and compares the structure of the roots to that
characteristic of Profopteris punciata or P. microrhiza. This form
of Tempskya, us Stenzel adds, does not conform to the original
description by Corda, in which reference is made to petioles asso-
ciated with numerous roots.

In referring to Corda’s opinion that Zempskya probably repre-
sents a portion of a tree-fern stem above the actual stem apex,®
Stenzel justly points to the great masses of roots in different
species of this genus as a fatal objection to such a view. Stenzel
adds that Corda’s specimens must have been pieces from the lower
part of a stem; but, judging by the great thickness of the root-
mass on one side of the stem of 7. pulchra and T. Schimperi as
figured by Corda,* there must have been a considerable length of

1 Fossil Botany, p. 169,

2 Letter, Dee. 1893,

3 Flor. Vorwelt, p. 81.

& Idid. pl. Iviil. fig. 1; pl. lix. fig. 1,
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stem above, and the lower petioles would have heen long dis-
organized, as in the lower parts of living tree-fern stems.
Possibly, writes Stenzel, Corda’s petioles may belong to thin and
creeping fern stems, and the roots might possibly be referred to
the same creeping axes; but, he adds, such an explanation is hardly
probable.  Lastly the possibility is suggested that some of the
petioles may have belonged to rhizomes crecping amongst the root-
mags of a Profopleris stem, as in the case of Zygopteris scandens
between the roots of Pearonius.

Tempskya Schimperi, Corda.

1824, EBndogenites erose, Stokes and Webb, Trans. Geol. RBoc. ser. ii. vol, i.
p- 423, pl. xlvi, figs. 1 and 2; pl. xlvii. fig, 5.

1828, Endagonites evosas, Martin, Geol, Ment. Sussex, pedl.

1833, Endsgenites erosa, Mantell, Geol. 8.1, England, p. 238, pl. i figs.
4, 5 and 7.

1836,  Endogenites erasa, Fitton, Trans, Geol. Soc. ser. ii. vol. iv, p. 172,
pl- xix. and xx.

1845, Protopteris erosa, Unger, Syn, plant. foss. p- 107.

1845, Tempshye Selimperi, Corda, Flor. Yorwelt, p. 83, pl lix. figs, 1-2.

1846. Endogenites erose, Dunker, Wealdcnhi]dung__ p- 17, pl. iii. fig. 1.

1846,  Sedgwickia yuceoides, Dunker, ihid, p- B4,

1847, Endogeniles erosa, Mantell, Geol. Excurs. I. Wight, p. 288.

1848, Endogenites erosa, Bronn, Index pal. nomenel. vol. i, p. 461,

Sedgwickin yuceoides, Bromn, ibid. vol. ii. p. 1132.

1849. P Protopteris evosa, Brongniart, Tablean, p- 107.

1840, Profopteris evesa, Guthier, Verstein. Roth. Sachsen, p. 17,

1830, ¥ Porosus marginutus, Cotta, Dendrolithen, p. 41, pl. viii. figs, 4 and 5.

1850.  Tempskijn Schimperi, Ungoer, Gen. spee. plant. fosa. p. 201,

1851, Tempskya Schimperi, Bronn and Roemer, Léth, geog. Th. iv. p. 46,

: pl. xxviii. fig, 8.

1852, Twmpshye Schimperi, Titingshanzen, Abh. k.-k, geol. Reichs. vol. 1.
Abth. iii. No. 2, p. 19.

1854.  Endogenites evosa, Morris, Brit. foss, p- 8.

1866.  Tempskyn Selimperi, Renger, Ziva, p- 4.

1869, Thanpskya Sehismperi, Schimper, Trait. pal, vég. vol. i, p. 698.

1871, Zempskya Schimperi, Schenk, Pﬂla‘o|_|utng'1'al]]|j(:n' vol. xix. p. 259,
pl. xlif, fig. 4; pl. xliii.

1878.  Tempshya Schimperi, Dixon, Geol. Susses, p- 282,

1888,  Tempskya Schimpert, Velenovsky, Abh. k. bohni. Ges, Wiss. vii. Folg.
vol. i, p. 23.

£l

! Die Guttung Tubicaulis, Bib. bot. Haenlein und Ullworm, Heft xii. 1889,
p. 31.
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Corda? has defined the species as follows :—

« Rhachi tenui; cortice tenui fuscescente; fasciculo vasorum
majori lunulato, wquali, utrinque rotundato ; minoribug oppositis,
recurvis.”

We may substitute the following diagnosis as probably more
in accordance with the real nature of the species :—

Massos of numerous branched adventitious roots, and a few
small ? petioles forming masses, occasionally geveral feet in
length, and in large speeimens about one foot in diameter; the
transverse scetion of the mass is often elliptical in shape, no doubt
as the result of pressure; the ends of the specimens frequently
taper o a pointed termination, and the external surface may be
covered over with a layer of coaly substance representing car-
bonized tissue. The roots are of the diare type, and the petiole
structures are characterized by a horseshoe-shaped vascular band.
(The central vascular axis possibly of the Protopterte form).

Among the fossils collected by Mantell from the Wealden rocks
of Tilgate Forest, Messrs. Stokes and Webb? deseribed certain
specimens which usually showed an attenuation towards each end,
and at times an encrusting shell of carbonaceous matter; to these
was assigned the name Endogenifes erosa. The appearance of
transverse sections was comsidered to indicate a Monocotyledonous
structure, and henee the gencric term Zndogenites; the specific name
ergsa having reference to the eroded appearance of the surface.

The same fossil was alluded to by Mantell* in 1822, but without
any definite name.

In Martin’s work, cited in the synonymy, there is a footmote
stating the oceurrence of a silicified specimen near Mulsey.

Mantell reproduces Stokes and Webb’s figures, and quotes the
opinion of Brongniart that these peculiar Wealden fossils have
some resemblance to fern stems. In Fitton's important Memaoir #
we find several figures of specimens of the same fossil from the
neighbourhood of Hastings, and with a much more complete
description than that previously given by Stokes and Webb.
Special attention is drawn to the frequent oceurrence of an in-

L Flor. Vorwelt, p. 83.

* Tryns. Geol. Soe. ger. ii. vol. 1. p. 423.

i Fossils 8. Downs, p. 22.

4 Trans. Geol, Soc. sex. ii. vol. iv. p. 17, pls. xix. and xx.
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vesting coat of carbonaceous matter of i to 5%y inch in thickness,
such, e.g., as is represented in a woodeut on page 173 of Iitton's
paper. The largest specimen is described as having @ length of
9 feet. My attention has been drawn by Mzr. Carruthers to this
coaly covering in certain specimens of Tempsiaya Schimperi, which
he has himself examined i sifx in the Isle of Wight ; he is of
opinion that the coal may be looked upon as the carbonized remains
of some peripheral or external tissues, the more internal portions
having been more or less perfectly preserved by mineralization.
No doubt we may regard the coal as the carbonized remnants of
some external tissues, but there hardly scems any adequate reason
for concluding that the tissues, thus reduced to a condition of
coal or lignite, were originally of a different nature to those
underlying struetures which have heen partially preserved in
the process of fossilization. Corda? figures and describes four
species of Zempshya, but it is by no means casy, from an inspeetion
of his figures, to grasp the points of difference on which the
specific characters were founded, He considers 7. Sehimperi to
consist simply of a mass of Toots and petioles imperfectly preserved.
Dunker* refers to specimens of the same plant from North Germany
as representing the stem of some unknown Monoeotyledon,

In a later work Mantell* quotes Robt. Brown’s opinion that the
structure of Endogonites erosa suggests an approach to the Cyeadec.

Cotta's* figure of what he ealls Porosus marginatus shows what
are no doubt numerous small roots, and apparently a few petiole (?)
axes.

The specimen figured by Schenk® was found in the Hastings
Sands of Neundorf near Hannover, and is regarded by him as
identical with Mantell’s specimens from the English Weald. This
writer prefers to look upon Zempshya Sehimpert as an imperfect
specimen of part of a complete stem, and not merely a mass of
roots and petioles as deseribed by Corda; he recognizes the fern
character of the vascular bundles, Sehenk speaks of the numerons
small and cireular vascular bundles as surrounded by sclerenchy-

Flor. Vorwelt, pp. 81-83, pls. Iviii. and lix,
Wealdenbildung, p. 17.

Geol. Exenrs, I, Wight, p. 288.
Dendrolithen, pl. viii. figs. ¢ and 5,
Palwontographica, vol. xix. pls. xlii. snd xliii,

[
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matous tissue, and the larger bundles as strongly bent in a horse-
shoe pattern; and he comes to the conclusion that the affinities
of the plant are probably with the Murattiacew. On what grounds
this comparison is made is not very clear. The diarc nature of
the root vascular bundles is opposed to any Marattiaceous affinity.'
A large transverse section is figured in pl. xliii. of Schenk’s Mono-
graph; the structure is far from perfect, but it suffices to give
eonfirmation to the statement that the specimen is identical with
those from the Wealden rocks of England. The general absence
of the vascular bundles in the eircular root sections and the
appearance of all such tissues as are preserved, exactly correspond
to what is usually found in our common English examples.

Carruthers® refers to the absence of all traces of foliage in
Tempsiya Sehimperi, and expresses the opinion that the species
may probably be considered as a portion of some arhorescent fern.
Another species of this genus, 1. eretaces, has been described by
Hosius and von Marck from the Lower Senonian of Haltern,® and
is compared by them to 7% Schimperi. In 1872 Feistmantel® drew
attention to the doubtful value of Tempskye as a distinet genus,
and pointed to the probability of sueh forms being found to he
simply examples of Profopleris Sternbergii, Cord., in a particular
state of preservation. He suggests that possibly 2. pulehra, Cord.,
T. maerocanlis, Cord., T. mierorhize, Cord., are merely so many
states of fossilization of Profopteris Sternbergit, and identical with
Palmacites varians, Cord,, described by Corda in Reuss’ ¢ Versteine-
rungen der bshmischen Kreideformation”;® the latter he regards as
a mass of silicified air-roots of Profopferis Stornbergii.’ TFeistmantel
makes the important announcement that in some of the Tempskyas
which he examined it was possible to detach the outer portions of
the specimen from an internal nucleus exhibiting the characteristie
markings of P. Sterabergiv.

Velenovsky? has supplemented Feistmantel's remarks with regard
to this problematical fossil by his descriptions of specimens from

1 De Bary, Comp. Anab. p. 364.

# Dixon, Geol. Sussex, p. 282,

5 Palwontographica, vol. xxvi. p. 192, pl. xxxix. figs. 161-163.

4 Abh. k, bohm, Ges. Wiss. vi. Folg. vol. v. 1872, p. 22.

8 p. 87, pl. xlvii. fig. 7.

® (iorda’s figures in Renss” work have a distinct resemblance to Palm structures.
7 Abh. k. bahm. Ges, Wiss. vil. Folg. vol. ii. 1888, p. 23.
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the Quadersandstein of Bohemia. He adopts the specific term
varigng, and includes under this species 7. pulshra, Cord., 7.
maerocaulis, Cord., 7. mivrorkiza, Cord., and 7. Sehimpert, Cord.,
also  Palmacites varians, Cord,, and Fusciculites varians, Ung.
Velenovsky’s deseription of the Bohemian fossils agrees to a
large extent with the characters of the English specimens of
7. Schimperi; the surface shows oecasional grooves traversing a
felted mass of adventitious roots; the latter are found to consist
of a central vascular axis surrounded by several layers of scler-
enchymatous elements. The groove-like depressions are regarded
as moulds of larger root axes, which frequently branch and break
up into such a general felted mass as occurs on the outside of a
Dicksonia antarction stem. The same author alludes to the
apparent absence of a central vascular axis in Lempskya, and goes
on to describe a specimen from the Prague Museum which throws
fresh light on the structure of the species. He speals of having
examined 100 specimens of the fossil without discovering any
trace of a central vaseular cylinder. The central axis, as pre-
served in the Prague specimen, seems fo agree in all essential
respects with that of Profopteris punctata,' and shows the same
leaf-trace figure on the petiole scars.

Reference is made to Feistmantel’s description of a specimen
in which an outer mass of roots was detached from a central core
of P. Sternbergii. Finally, Velenovsky concludes that the form
Tempshya must be regarded as having reference to such states of
fossilization in which only the lower parts of a fern root-stock have
been preserved ; he speaks of his examination of the root-stock of
Dicksonia antaretiva as confirmatory of this view.

Ii this connection of the vascnlar axis of the Protopteris type
with the Zempskya root-masses be thoroughly established, we must
regard the numerous imperfect specimens of 70 Sehimpert, so
abundant in the English beds, as simply aggregations of roots,
and probably of some other structures, which in the living plants
enclosed a Profopterds form of vascular eylinder.

Whether this conclusion of Velenovsky be established or not, it
is a striking fact that in the case of English and North German
specimens of Zempskya no example has been found which shows
anything of the nature of a Protopferis vascular axis. In the

Y Abb. k. bhm. Ges. Wiss. vil. Folg. vol, ii. 1888, p- 24.
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specimen of Protopteris Witleana already described, which has
its minute struetare partially preserved, there is certainly a general
resemblance in texture and manner of preservation to Tempskya
Sehimperd, and such adventitions roots as ocenr in the neighbour-
hood of the Profopteris petiole scars appear to agree with those
of Corda’s species.

The figure of a transverse section of a small root of Zempskya
given by Velenovsky (pl. vi. fig. 6) is rather of the nature of &
dingrammatic than a very accurate sketeh; it gives a very im-
perfect idea of the structure of the central vascular axis. He
also figures in the same diagrammatic fashion a section of a
Disksonia antarctica root; here again the xylem is mot shown at
all clearly. Tn the better specimens of Tempskya Sehimperi which
1 have examined, and in sections of fresh Dicksonia antaretica roots,
there is a very close agreement in structure ; in both there is a
well-marked diare vascular bundle, and in both a strengthening
ring of sclerenchyma, with parenchyma on the outside. In pl. vi.
fig. 5 of his paper, Velenovsky figures what he describes as the
main axis of a root with a horseshoe vascular bundle ; this scems
to me much more probably a section of a petiolar structure; the
form of the vascular bundle is entirely different to that which we
find in the adventitious roots of such ferns as Dicksonia antwretica.

Through the kindness of the Director of the Royal Gardens,
Kew, and of the Assistant-Curator, Mr. Watson, I have lately had
the opportunity of closely examining some specimens of Dicksoni
antaretica. In one case Mr. Watson had a well-grown stem,
twenty-five years old, taken out of the ground; we found that
just below the surface of the goil the basal part of the axis became
swollen owing to the greater number of adventitions roots which
clothed the lower part of the stem. The central vaseular eylinder
was prolonged almost to the bottom of the underground mass of
roots, tapering towards its somewhat oblique termination,

We did not find any mass of roots below the surface, which
was without a central or excentric vascular axis for a sufficient
length to account for even the smaller specimens of Tempskya.
In the case of older and larger plants of Dieksonin, Mr. Watson
tells me that in such enltivated examples as he has noticed there is
usually a large ball-like mass of roots below the surface, but these
do not extend for more than a short distance, either vertically
downwards, or in an oblique direction, without any vascular
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eylinder. We must remember, however, that under natural con-
ditions of growth the case may be otherwise. Be that as it may,
my examination of the lower parts of cultivated Dicksonia antaretica
stems does not afford any strong support to Velenovsky's view.

Could the thick enveloping mass of roots readily become separated
from the central vaseular axis of a tree-fern stem, and thus account
for the occurrence in a fossil state of thick bundles of adventitions
roots without the central stem axis? We know how it has fre-
quently happened in the case of Lepidodendra stems from the
Coal-Measures that the central vascular axis has been completely
separated from the outer cortical tissues, and the latter have thus
been compressed together, forming an apparently complete
specimen. This separation in Zepidedendron is easily explained
by the two concentric lines of weakness which exist in the meris-
tematic layers, the cambium of the central cylinder, and the
meristematic zone in the outer cortex. In Dicksonia and other
tree-ferns we have no such zones of delicate cells, along which the
tearing apart of tissues might readily take place; on the contrary,
we have the central vascular tissue with numerons spirally placed
petioles bound together by the plexus of roots, and it is not easy to
understand how any separation could be effected during fossilization.
In Musenm specimens of Dicksonia antarctica stems, I am unable
to detect any tendency to a clean separation of the surrounding
roots from the central axis,

Again, it does not seem probable that the central axis would be
dizorganized, and the roots remain as mineralized structures; the
thick resistant bands of strengthening tissue which accompany the
vascular plates would be far more likely to withstand weathering
influences than the smaller root structuzes.

Velenovsky suggests that the roots of Lempskya probably drew
up from the seil the mineralizing solutions, which eventually
replaced their organie eell-walls, Tt is perhaps coneeivable that
the roots on the base of the stem may have taken up caleareous
or siliceous solutions, and that the central vascular axis did not
offer any such convenient path for their ascent; if this were so
the axis would gradually decay, and subsequent compression of the
oot envelope might close up the vacant space and leave no signs in
the mineralized mass of any axial structuze. This, however, is
mere speculation, and probably of little or no value in the solution
of this difficult question,
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Tf we turn to the histological structure of Zempskya we find, as
a rule, the mineralization of the tissues has been very partial, as
indeed the extremely porous texture of most of the specimens
sufficiently indicates. Schenk’s figure affords a good example of
this incomplete preservation. In some specimens in the Botanical
Department of the British Museum, to which Mr. Carruthers was
kind enough to draw my attention, the structure is unusually well
shown. Unfortunately in the case of some of these slides there
seems to be some doubt as to the exact loeality from which the
specimens were obtained. 1 am also indebted to Mr. Boodle of
the Royal College of Science for the opportunity of examining
some very interesting sections of Tempskye in his possession, of
which he hopes shortly to publish a full deseription.

The chief feature in specimens of Tempshkya in which the details
ave more perfectly preserved is the large number of 1oof sections
of various sizes; the central vaseular bundle is aceasionally
exceedingly distinet, and shows a diare xylem group, of which
the larger tracheids have a scalariform or reticulate pitting.
Immediately surrounding the tracheids there iz a space left by
the disorganization of the phloem ; and, external to this, several
layers of thick-walled elements, followed at the periphery of the
root by a thin band of parenchyma which, in some cases, shows
a remarkably distinet piliferous layer with long and narrow root
hairs. These scetions in which the root hairs have been preserved
appear to be identical with those figured by Corda in Profopteris
Cottai) Transverse sections of the roots of Dicksonia antarctica
agree very closely with these fossil roots; we have the same type
again in Protopteris microrhiza and P. conflusns, Stenz., as figured
by Stenzel.?

In addition to these smaller diare root bundles, some of the
British Museum slides of Zempskya show larger groups of tracheids
of a more or lesg triangular form which may be soetions of larger
root axes. There is distinet evidence in the great variation in size
of the oot sections that we are dealing with a mass of branched
root structures.

Associated here and there with these adventitious roots, some
of the examples of Zempshkya oecasionally show sections of larger

1 Flor. Vorwelt, pl. 1, figs. 1-0.
& Nova Acta Ac. Cies, Leop.-Car. vol. xxvi, 1858, pls. xviii, and xix.
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structures ; these often appear in the specimens as oval or round
tubulur cavities, but in some cases show a horseshoe vaseular hand,
to which 1 have already referred in speaking of Velenovsky’s
figures. Similar stroctures are represented in Corda’s figures of
the petioles of Zempskya pulehra and 7. microrkize.t  In fwo of
the Museum slides there are oblique sections of selerenchymatous
tissue, in which the cavities of the fibres have been filled with
some opaque black substance, the fibve walls being represented by
clear spaces. The result is that each sclerenchymatous element
has the form of a tapered east of the cavity of the fibre, and
radiating from this black spindle-shaped body oceur tiny spoke-like
structures, evidently casts of the fihre pits. An identical form of
preservation has been described by Stenzel® in his paper on Rhizo-
dendron Oppaliense, Gipp.

The general conclusion of these remarks may be summed up
as follows: In Zbmpskya Sehimperi we have masses of branched
diare fern roots associated with petiole axes, which oceasionally
afford evidence of branching ; probably some forms of Tempshya
and Protapteris are very closely related, if not identical plants;
but, so far as English specimens are concerned, there is an absence
of any direct proof of such organie connection between the two
fossils as Feistmantel and Velenovsky have previously suggested.

V. 216. This speeimen shows good examples of repeatedly
branched structures, possibly roots. Eeelesbourne, Rufford Coll,

V. 1441. Two specimens with this registerod number; on one
piece there iz a fairly thick layer of coal enveloping the semi-
mineralized tissues. Eeelesbourne, Lufford Coll.

V. 2246. V. 2462. Smaller picces. Eccleshourne,
Liuflord Coll,

7845. Slightly more than 19 inches long. Tilgate Forest,
Mantell Coll.

7846. FEleven inches broad and 3+ inches thick. Tilgate Forest.
Mantell Coll.

1 Flor. Vorwelt, pl. Iviii,
# Jahres-Ber, Schles. Ges. Kultur, Frginaungsheft, 1886, pl. iii. figs, 27-29,
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7348. Another fairly large specimen, from which a section has
been cut. Tilgate Forest. Memtell Coll.

7349, This water-worn specimen shows the usual mass of roots,
with hollow casts of the larger branched axes. Tilgate Forest.
Mantoll Coll.

8343. A scction appears to have been cut from this specimen.
A felted mass of roots, with the larger branching structures which
are possibly petioles; or, as suggested by Velenovsky, they may be
thicker root structures. Tilgate Forest. Mantell Coll.

38923, 38924. Tongitudinal scotions exhibiting the usual
Tempskya characters. Tilgate Forest. Hantell Coll.

38939, 38940. Roots and other branched axes. Tilgate Forest.
Mantell Coll.

48044. Small polished transverse seetion. Tilgate Forest.
Mantsll Coll.

52590, 52904, 55126. Specimens of the usual type.
One of the largest specimens in the Muscum (without a registered

number) gives the following measurements: 1 foot 11 inches long,
7% inches broad, and 3% inches thick.
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INDEX OF GENERA, SPECIES, ETC.:

MENTIONED IN THE DESCRIPTIVE PART OF THE CATALOGUE.

[Synonyms are printed in italics.]

Acrostichopteris, 60, 61. Botrychium, 22.
densifolia, 62. Bryophyta, 15-19.
longipennis, 60, 62.

Ruffordi, 61, 62, 84.

Acrostichum, 36, 60, 61. (alamites arenaosus, minor, 25.

ltatum, 61. Calcispheera, 11.

Adinntites Mantelli, 130. Lemoni, 11.

Alethopteris, 92. Carolopteris aquensis, 137.
Albertsii, 91, 92, 94. asplenioides, 137,
Browniang, 99, 100. Carpolithus, 28, 29.
cycadina, 146. cordatus, 27.
elegans, 63, 64. Huttoni, 27.
Titingshausei, 115. Lindleyanus, 27, 29.
Gipperti, 63. Mantetli, 27, 28,
Huttoni, 98. sertum, 28, 33, 34.
yecentior, 115, 117, Catenella, 7, 8.
Reichiana, 99. Caulerps, 1, 2, 5.
Risserti, 92. arcunta, G.

W hithyensis, B8, 92, 95. Carruthersii, 2.
Algacites, 2, 3. Chaulerpites, 1, 2.

Algee, 1-8. Canlopteris, 71.

Algites, 2-4. punetata, 72.
eatenelloides, 6, 7. (Chara, 9-12.

Valdensis, 4-8. Bleicheri, 12.
Andriania Baruthina, 136. foetida, 14.
Ansimidium Klipsteinii, 131. Jageardi, 12, 13.

Mantelli, 130, Knowltoni, 12-14.
Aneimiles, 75. medicaginuly, 14.
Anemia, 39, 75, 81, 83, Moriani, 14.

adiantifolia, 76-81. Millardi, 12.
Angiopteridium, 124. Stantoni, 14.
Anomopteris, 113, 117. Characew, 9-14.

Ludovice, 115. Charophyta, 9-14.
Aspidium, 36, 102 Cheilanthites Gapperti, 76.

Dunkeri, 101, 102, Mantelli, 41.
Asplenites K linensis, 115, 118, 147. Chiropteris, 144.

paleopteris, 107, 108, 112, sputulata, 144.

Risserti, 87, 89, 95, 96. Chom{,rirz, 5.

Aspleninm, 36, 80, 88, 89, 93, 95, | Chondrides, b

108. dalichophyllus, 8.

argutulum, 96. Chondrites, 1, 5.

Dicksonianum, Chondrus, 1, 4, 8.

feeniculacenm, 80. erispus, 4, 7.

fragrans, T, 8, 80. Cladophlebis, 87, 95, 101, 104, 124.

Whitbyensis, 96. acuta, 93, 96.
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Cladophlebis Albertsii, 91-98, 113,
Browniana, 66, 99, 100,
denticulata, 93,
Dunkeri, 99, 100-104, 147, 159.
faleata, 93, 98,
Iaiburnensis, 88,
inclinata, 94.
lizata, 88.
lobifolia, 88.
longipennis, 89-91.
nebbensis, 116, 119,
Risserti, 94, 94,
tenuis, 88.
Whithyensis, 88, 94-96.

Olathropteris, 138.
Miinsteriana, 139.

Confervites fissus, 6, 41.
setaceus, 6.

Coniferae, 21.

Cryptogramme, 47, 48.
crispa, 41.

Cyathea, 136.

Cyatheacew, 62-75.

Cycadingearpus vordatus, 27.
dlwttoni, 27,
Lindleyanus, 27.
BManlelli, 27.

Cyeadites Althausii, 63.

Cyclopteris, 75.

Acadica, 76.
Mantelli, 130,

Danwmites, 123.

Danwmopsis, 124,

Davallia, 51.
gibberosa, 51.

Dichymosanrus, 89.

Dicksonia, 36, 47, 56, 69, T1.
antaretica, 69, 74, 154—156.
elongata, 40, 55, 56.
punctate, 72.

Dictyophyllum, 138-140.
acufilobum, 139-141.
Dicksoni, 141.
Nilssoni, 140, 142.
Roemeri, 139, 140-142.
rugosum, 138,

Dictyota, 4.

Endogenites, 148,

erose, 148, 1560, 151, 152.
Equisetacese, 22-34,
Equisetine, 22-35.
Equisetites, 22-24.

arcticum, 31.

arenaceum, 31.

Burchardti, 27-84.

Equisetites Hemingwayi, 23.
Lusitanicum, 25.
Lyelli, 24-97.
Munsteri, 26, 31.
Parlatorii, 31.
Phillipsii, 23, 26.
Ushimarense, 29.
Yokoyume, 28, 33-35.

Equisetum, 20, 22, 23, 30.
arvense, 30, 31.
maximum, 30.
palustre, 30.
sylvaticum, 30.
Telmateia, 30.
tuberosum, 31,
Virginicum, 29.

Fasciculiles varians, 154,
Filicites, 104.

puncielus, 72.
Florides, 5,
Fontinalis, 16,
Fueoides, 3.

eractus, 5, 17, 18,
Fucus, 3.
Furcellaria, 5.

Gleichenin, 136, 147.
micromera, 147,
mullinervosa, 147.
Nordenskisldi, 100.
Zippei, 100.

Gleicheniaces, 90.

Gleichenites, 147.

Glossopteris, 142, 143.
I’Eillipsii, 142,

Glyptostrobus gracillimus, 21.

Gymnogramme, 40.

Gymnostomum ferruginenm, 17,

GFyragonites, 9.

Gyrophyllites Theobaldi, 5.

Halyserites gracilis, 19,
Huusmannia, 140,
dichotoma, 140, 142.
Forehhammeri, 139-141,
Helminthostachys, 22.
Hepatice, 17-19, 21,
Hymenophyllum Tunbridgense, 117.
Hymenopteris psilotoides, 41, 43.
Hypnews, 15.

Igoetes, 22.
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Jeanpaulia nervosa, 78.
Jungermannig, 17.

Jungermannites, 17, 21.
Juniperus macilenta, 21.

Klukia, 39, 75.

Laccopteris Dunkeri; 185, 136.
elegnns, 136,
Gopperti, 63.
Miinsteri, 137.
pulehella, 136.
Lepidodendron, 136.
punetatum, 68, 70

Lonchopteris, 113, 114, 117, 114.

Brieii, 119.

Muntelii, 114-119.

yecontior, 116, 118

Yirginiensis, 119.
Lycopodites, 21.

Maakii, 15.

uncinatus, 15.
Lyeopodium phlegmaria, 20.

Marattiaces, 122, 153.
Marattiopsis, 124,
Marchantia, 17, 18.

chenopoda, 18.

oolithicus, 17.
Marchantites, 18.

Zeilleri, 18, 19.
Marsilea, 61, 129, 130.
Matonia, 62, 63.

pectinata, 63, 65.

sarmentosa, 63.
Matonidium, 62, 63, 66, 137.

Gapperti, 63-67.
Microdictyon, 184, 136, 137.

Dunkeri, 65, 136-137.
Microlepis Mantelli, 42.
Meellerine, 11,

Molria, 39.
Musei, 15.
Museines, 15-19.
Museites, 16.

cretaceus, 16.

faleifoliug, 16.

imbricatus, 16.

gnl_\'trichaceus, 15.

ternbergianus, 16.

Nejadita, 10.

Nathorstin, 145.
Valdensis, 145-148.

Neuropterides, 87.

- Newropteris, 35, 87, 91, 128.

Alberdsii, 91-93.
Nilsgonia, 122,

orienfalis, 123.
Nitella, 10.
Nitophyllum, 4.

Bonunemaisoni, 4.

Oleandra, 122, 123, 125.
neriiformis, 125.
Oleandridinm, 122-124,
Beyriehii, 120,
Eurychoron, 129,
Onoclen struthiopteris, 95.
Onychiopsis, 40, 41, 47, 48, 51.
capsulifera, 49.
elongata, 41, 47-49, 52, 55-60,
106.

Mantelli, 6, 89, 41-54, 56, 569,
97, 108, 112, 113.
Onychium, 40, 47, 48, 80, 51, 55.
Japonieum, al.
Osmu11t]l-'ac|:w, 9a.

Pachypteris gracitis, 107, 108,
Palmacites varians, 163, 154,
Pecopteris, 3, 85, 87-84, 117.
Althausii, 63, 65.
Auerbachiena, 115,
Browewiana, 99-102.
cspitosa, G4
Conybeari, 63, 64.
decipiens, 135.
dentata, 94.
Dunberi, 100-108.
exiliforse, 101, 102.
exifis, 39, 74, 101, 102.
eoplanatn, 63, 65,
(leinitzii, 89, 146-146.
Geyleriane, 101-108, 116, 119,

120.
gleichenoides, 147.
Murchisoniana, 115, 117.
nehbensis; 9%,
nigrescens, 118.
obtusifolia, 102,
pachycarpa, 85,
pinnatifida, 146.
polydactyla, 63, 64.
polypmarpha, 100, 101,
Reichiang, H9.
retieulate, 114, 115,
tenuis, 93.
Ungeri, 100.
Whitbyensis, 87, 89, 91-93.
Zippei, 100,
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Phlebopteris, 134.
LDhgnkers, 135,
Phyllites, 138,
Phyllopteris, 124,
aentifolia, 148, 144,
Phillipsii, 143.
Phyllotheca, 20, 27.
equisefiformis, 20,
Sehtschuraroskii, 20,
Lhysagenia Parlatorii, 31,
Polypodiaces, 40-62.
Folypodites Muntelii, 114, 115.
Polypodinm, 36, 60, 136.
Polytrichum, 15.
Porella, 21.
Lsvosus marginatus, 152.
Protopteris, 68, 69, 73, 150, 151
154-158.
eonfluens, 157.
Cottai, 73, 74, 157.
Cotteana, 71, 73.
Debsyi, 72,
erosa, 1o0.
fibrosn, 78.
microrhiza, 149, 157.
punctata, 70, 72, 78, 149, 154,
Sternbergii, 71-73, 153, 154.
Witteana, 69-75, 155.
Pieridophyta, 22-159.
Pteris, 36, 95, 118.
Albertini, 92,
Albertsii, 91, 92, 04.
frigida, 93,
retwwlate, 115,
LProrophyllum filicwm, 115,
Murelisonianum, 114,

Rachiopteris, 3, 140,

Reboulia hemispliwrica, 6.
Restiacew, 29.

Rhipodopteris, 61.

Rhizodendron Oppoliense, 74, 158.
Rhizagonium, 15.

Rhodymenin, 4.

Ruffordia, 75, 76.

Gipperti, 39, 44, 45, 76-86, 106,

Saccammina Eriana, 11.
Bugenopteris, 129, 130, 132, 142,
angustifolia, 148,
Mantelli, 130-134.
Nathorsti, 132.
Neocomiensis, 132,
rhoifolia, 131-133.
Btoliczana, 130,
undulata, 143, 144,
Bargassites Partschii, 6.

b
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Behizaces, 75-86.
Seleropteris disseeta, 103,
Pomelii, 110, 120.
Sedgiviehia yuceoides, 150,
Sigillaria punctata, 72.
Speirocarpus Maberlelner, 119,
Bphwrococeides, 5. ,
Sphicroconcites, 5.
chondrieformis, 6.
Sphenolepis Kurriana, 42, 44.
Bphenopteris, 3, 35, 36, 47, 51, 75
88, 90, 104115,
adigntifrons, 76,
acrodentata, 79, 86,
wntipodun, 48,
Augrbacti, 77, 79.
Bunhuryanus, 110.
Cordai, 66, 109,
Delgadod, 107, 112,
elonpata, 51,
Fittoni, 97, 107-113.
Jlabellifslivin, var, evecta, 91, 94.
Fontainei, 19, 106,
fragilis, 110,
Gomesiana, 56, 112.
Gipperti, 39,145, 55, 56, 60, 75,
76-78, 84, 86.
gracitis, 107, 108,
Havtleleni, T6-78.
Meninghausii, var,
formis, 111.
Jugleri, 44, 76-78.
longifatin, 16=T8.
Mantelli, 39, 41-43, 46, 48, 51,
56, 58, 108,
Philfipsii, 1678, 86.
Pichleri, 109, 112,
plurinervia, 56, 110, 112,
Roemeri, 41, 42, 44,
Siflimani, 41-44, 54,
Bteenstrupi, 79.
tenera, 41, 44, 108.
Valdensis, 42, 45, 48, 77, 78.

Larischi-

Tenidinm Lusitanioum, 6,
Teniopteris, 122-120, 149, 143,
Bevriehii, 123, 125-128.
Dawsoni, 125-129.
Forhesii, 124,
obtisa, 127.
spatulata, 126.
stenoneura, 126,
superba, 127,
{enuinervis, 126.
vittata, 122,
Zabingiana, 128,
Tempskya, 148-150, 156, 157,
cretucen, 153,
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Tempskya macrocaulis, 153.
microrhiza, 163, 158.
pulchra, 149, 153, 164, 158,
Hehimperd, 40, 149, 150-159.

Thallophyta, 1-8.

Thaumatopteris, 134, 138, 139,

Thinnfeldia, 182.
Lesquerenxiana, 132.
rhomboidalis, 143.
variabilis, 130, 132.

Thyrsopteris, 36, 40, 46-47, 5557, 93.

alata, 57, b8.
angustifolia, 58.
brevipennis, 79.
sapsulifera, 47, 59,
crenata; 58.
densifolia, 58.
elliptica, 58.
elongate, 40, 85,
heterophylla, &8.
inwquipinnata, 8, 110.
insignis, 46.
Kagensis, 79.

Thyrsopteris Meckiana, 57, 58, 60.
microphylla, 52, 58.
pinnatifida, 58,
rarinervis, 46, 64, 57.
Virginien, 57.

Trichomanites Gapperti, 78.
lazum, 42, 45.
spinifolium, 42, 45.

Vittaria, 124.

Walchia, 29,

Weichselin, 113, 114, 117, 119, 121.
érratice, 116, 118.
Ludovice, 115, 116, 118.
Mantelli, 113-121

Widdringtonites Reichii, 21.

Zonaria, 4.
Zygopteris seandens, 150.
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EXPLANATION OF PLATES.

All the figured specimens are preserved in the British Museum,
their registered numbers being quoted in square brackets. The
figures are drawn natural size, except in one or two cases where
the cnlargement is stated. With the exception of Pl. 1. Figs,
1 and 2, Pl X. Fig. 3, and PL XI., all the speeimens are

from the Rufford Collection.



Fra.

Fia.

P

12 (e
Fu.
Fra.

PLATE I.

- dlgites waldensis, gon. et sp, nov. Carbonaceous impression

of thallus. Page 6.
Algites cotenellotdes, gen. et sp. nov. The small branched

impressions associated with the previous species, P. 7.
[V. 28b7.]

. Algites valdensis, gen. et sp. nov. P. 6.

Algites catenelloides, gen, et sp. nov. At « the elliptical form
of the cells is gshown. 1. 7, [V. 2857.]

« Marchaniites Zeillert, sp. nov. The branched vegetative body.

P. 19, [V. 2330.]

. Byuisetites Lyelli, Mant, Stem showing leaf-sheaths and the

bage of a lateral branch. P, 25. [V. 59.]

. Eipisetites Burchardiy, Dunk. Tubers and root attached to a

node. The left-hand tuber shows two teeth at the apes.
B, 39. [V. 2367.]

i flquisetites Burchardes, Dunk. Three long and slender divisions

of a leaf-sheath shown in the left-hand fragment. P, 32,
[V. 2367.]

. Specimen A (Plante tncerte sedis), P 19. [V. 2370.]
. Specimen B (Plante tneerte sedis), P 20,
9.

Smiall piece of a branch of Fig. 8 enlarged 10 times. [V, 2328,
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PLATE IL

Tia. 1. Onyeliopsis Mantelli (Brong.). Trond showing habit well, but
details not very distinct. Page 48, [V. 2168.]

Fra. 2. Onyeliopsis elongata (Geyler).  Portions of pinnge,  P. 59,
[V. 273L]
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PLATE 1IL

Frie. 1. Ongeliopsis Muntelt (Brong.). Smaller form of frond, Page 48.

[V. 21b1a.]
Fi6. 2. Onyehiopsis Mantelli (Brong.). Fragments of fertile pinnee.
P, 49. [V. 215L.]
Fie. 3. Onychiopsis Mantelld (Brong.). Terminal portion of a fertile
pinna. P, 49, [V. 2159.]
Fra. 4. Onyekiopsis Mantelle (Brong,). Portions of three fertile axes.
P. 49, [V. 1069.]

Fra. 5. Ruffordie Gipperti (Dunk,). Part of a sterile frond, . 82.
[V. 2731.]

Fig. 6. Ruffordia Gipperti (Dunk.). Fragment showing a sterile upper
portion, and two basal fertile pinnm. P. 83. [V. 2205.]
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PEATE IV.

fufordia Gopperts (Dunk.), Finely divided form of frond. Fromt
a photograph by Mr. Gepp. Page 81. [V. 2157.]



B. M. WEALDEN PLANTS. PrATE [V

Ruffordia Gopperti (Dunk.).

A, Gepp phot. ad nat.




PLATE V.

Fra 1. Rufordie Gippere (Dunk.), Single pinna.  Page 82,
[V. 2166.)
Fra. 3. Ruffordie Gappertt (Dunk.).  Pieces of pinnw. P, 82,
[V. 21660.]
Fig. 3. Ruffordia Gapperti (Dunk.).
A. Single ?pinna.
#. Portions of two pinnwe with ultimate segments broader
than in the preceding figures, P. 82 [V. 2156.]

Fio. 4. Buffordie Gopperti (Dunk.). Part of a frond with broader
segments. P. 82, [V. 2243.]

Fre, 5. fluffordia Gopperté (Dunk.).  Part of a fertile pinna. P, 83.
[V. 2160.]
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PLATE VL

L. Ruffordio Gopperti (Dunk.), var. latifolic.

Picee of a frond

with pinnules and venation very clearly preserved. Page 85.

. la. A pieee of a pinna enlarged to show the venation.

P. 85.
[V. 2333]

. 2. Sphenopteris Fittond, sp. nov. Two specimens of fronds. P. 107.

6. 3. Aerostichopterts Rufordi, sp. nov,

Single pinna.

[V. 2242.]

126k
[V. 2527a.]
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Kra.

PLATE VII.

L. Sphenopteris Fittont, sp. nov. Part of a frond with more
divided pinnules than in Pl. VI. Fig. 2. Page 110,
[V. 2827.]

- 2. Sphenopteris Fontainei, sp. nov. Portion of pitma or small

frond. P. 106. [V. 2155.]

- 3. Cladophlelis Dunkeri (Schimyp.). Frond fragments showing

passage from bipinnate to tripinnate form, P. 103.

[V. 2377.]
4. Cladophlebis  Browniana (Dunker). Piece of a bipinnate
frond. P. 100, [V. 2198. ]

b. Nathorstio. valdensis, gen. et sp. nov. Part of a hipinnate
tfrond, P. 147. [V. 2809.]
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PLATE VIIIL

Cladophlebis Albertsit (Dunle.), Large specimen of frond ; two-thirds
natural size. From a photograph by Mr. Gepp. Page 96.
[V. 2794.]
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ladophlebis Albertsii (Dunk.).



PLATE IX.

Fia, 1. Cladophlebis longipennis, ap. nov. Single pinna, Page 89,
Fi6. 1a. Pinnule enlarged, showing venation very clearly, P, 89.

[V. 2204.]
Fia. 2. Nathorstia valdensis, gen. et sp. nov. Part of a frond. P. 147.
Fi6. 22, Three pinnules enlarged ; no distinct veins shown. P, 147.

[V. 2376.]
Fra. 3. Teniopterts Beyrichiy (Schenk). TImperfoet frond, P. 126.
Fio. 3a. Part of the leaf showing venation more clearly. P. 126.

[V. 2381

F16. 4. Sagenopteris Mantells (Dunk.). Four leaflets in their natural
position ; the fifth, or middle one of the three uppermost,
being a detached leaflet from another frond. P. 133. [V. 2272.]

16, 5. Sagenopteris Mantelli (Dunk.). Single leaflet showing venation
very clearly. Slightly enlarged. P. 133. [V. 2353.]

Fia. 6. Phyllopteris acutifolio, sp. nov. TImperfect leaf, P, 143.
[V. 2816.]
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PLATE X.

Fre. 1. Ruffordia Gopperti (Dunk.). Rhizome and portions of fronds.

Page 83, [V. 2781.]
Fre. 2. Buffordic Gopperti (Dunk.). Part of rhizome and petioles.
P. 83. [V. 2812.]

Fra, 3. Welchselin Mantelli (Brong.). Large specimen of frond, long
pinng with inclined pinnules, P 119, [V. 2630.]
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PLATE XI.

Fra. 1. Protopteris Witteane, Schenk. Portion of a steny axis showing
leaf-hases and adventitious roots, ete. Page 73,
Probably Mantell Coli,

Fra. 2. The upper surface of Fig. 1 showing the form and arrangement
of the vascular bundles, P. 73.

Fie. 3. A single leaf-scar with the characteristic leaf-trace bundle,
P. 73.

F16. 4. Small piece of a stem vascular bundle. Maguitied 45 times,
B 73.

o.="Tissue between leaf-bases.

.= Limit of Phloem.

j==Portions of the stem vascular bundles passing oul

to the petioles.
».=Adventitious roots.

8. =8eclerenchyrma,

| 4= Leaf-trace.
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