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PREFACE.

Tre principal source of the fine series of Jurassic plants
from the Yorkshire Coast, now preserved in the British
Museum, was the collection of the late Mr. William Bean,
of Bearborough, acquired by purchase in 1859. Only
a portion of this eollection, however, is in the DBritish
Museum, the remainder being in the Yorkshire Philo-
sophical Society’s Muscum at York.

Mr. Bean was an enthusiastic collector, and by means
of his vast store of duplicate fossil plants he was able to
make exchanges with many foreign museums. Speeimens
bearing labels in his well-known handwriting also exist
in museums and private collections all over Britain.

A former resident of Scarborough, Dr. Murray, also gave
many specimens to the British Museum in the early days,
from Gristhorpe Bay and elsewhere along the Yorkshire
coast.

The plant-bearing Oolitic shales of Yorkshire are much
more friable than those of the Coal-measures. This may
possibly explain the difficulty experienced in some instances
in identifyillg “types,” many of the specimens having been
broken up and their parts separated, or even destroyed, by
time and frequent removals.

The Oolitic plant-remains of Yorkshire are of peculiar
interest, many of them haying been carefully studied by
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Brongniart, Lindley, Hutton, Saporta, and other Palico-
botanists of note, and it is very gratifying to find that so
accomplished a botanist as Mr. A. (. Seward has now
undertaken to Catalogue the Collection in the Geological
Department which has remained for so long a time without

a historian.
HENRY WOODWARD.

Deearryrst or GRoLOGY,
Brrrsar Musevy (Naruran Hisvory),
Cromwern Roap, S/W.

November 20, 1900,



AUTHOR'S PREFACE.

Srecivens of Jurassic plants from Gristhorpe Bay and
other famous localities on the Yorkshire coast are met
with in nearly every Museum in DBritain, as well as in
several continental collections, I have endeavoured to
supplement the data afforded by the specimens in the
British Museum by examining collections in other places:
frequent allusion will be found in the descriptive part of
this Catalogue to important types in provincial or continental
museums. The Museums of Cambridge, Oxford, York,
Searborough, Whithy, Manchester, Newcastle, and Leeds
are rich in Yorkshire Coast plants, and good collections
have been examined also in Paris, Stockholm, Lund, and
elsewhore. The British Museum series and the Leckenby
Collection in the Geological Museum, Cambridge, are
probably the richest in large and well-preserved specimens,
but the other museums, especially those of Scarborough,
Whitby, York, and Manchester, contain much material of
considerable value. The identification of type-specimens
has often been a difficult task: some of the specimens
are probably lost; many have suffered considerably, partly
through insufficient care having been exercised in their
Preservation and, to some extent, as the result of the
natural breaking up of the shale in which the fossils

occur. My search for type-specimens, which has often been
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fruitless, has afforded a practical demonstration of the
need of some system for the centralization and cataloguing
of all specimens, which have served for the diagnosis or
illustration of new species.

1 desire to convey my hearty thanks to those in charge
of the museums T have visited for their kindness in affording
me every facility in the examination of collections, and for
their willingness to assist my work in various ways. Among
continental friends who have aided me T wish fo express
my gratitude to Professor Nathorst, who generously placed
at my disposal some unpublished drawings of specimens
collected by himself ; also to Dr. Renault and Professor
Zeiller, of Paris, who enabled me to obtain access to the
Jurassic plants under their charge,

My thanks are due to Miss Woodward for the care with
which she has executed the drawings published in this
volume ; to my wife 1 am also indebted for some of the
drawings reproduced in the text, which were made from
specimens in the muscums of Whithy, Scarborough, and
York. The photograph reproduced in Text-figure 34 was
kindly taken for me by Mr. Gepp, of the Botanical
Department.

The Councils of the Royal Society and the Literary and
Philosophical Society of Manchester have allowed me to
borrow process-blocks originally used in their publications,
and the Syndies of the Cambridge University Press
generously gave me permission to use several blocks in

their possession.
A. C. SEWARD.
Eyyavvnn Covunce, CAMBRIDGE,
November 20, 1900,



NOTE.
Tue numbers in brackets after the Authors’ names in the
footnotes refer to the year of publication of the work quoted.

A Dbibliography at the end of the volume includes the

books and papers cited in the text.
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INTRODUCTION.

ENGLAND.

Tme Jurassic plant-bearing strata exposed in the cliff sections
of the Yorkshire coast, between Whithy and a few miles south
of Searborough, have afforded unusually rich data towards a
Yestoration of the characteristics and composition of a certain
facies of Mesozoic vegetation. The abundance of specimens in
Buropean museums and the deseriptions of several British species in
the works of Brongniart, Sternberg, Zigno, and other Continental
Paliobotanists, bear testimony to the wealth of material obtained
from these Tnferior Oolite rocks. The following passage from the
ﬁl”‘ét volume of Schimper's Zraité de paléontologie végétals illustrates
’f-he importance, which this eminent paliobotanist attached to the
investigation of the English Jurassic flora :—* On ne saurait assez
recommander aux paléontologistes anglais 1'étude approfondie de la
flore fossile de Toolithe de Yorkshire. C'est une des flores les
Pblus intéressantes, & cause de sa grande ressemblance avee la flore
de la formation thétique et du lias inféricur et 4 cause de son
Tapport avee la flove erétacée. Les descriptions et les figures que
HOUs en possédons sont insuffisantes pour arriver & une délimitation
1':lg0ul'euse des genres et des espéees. Aussi ai-je dit passer sous
silence un certain nombre de ces dernidres faute de données exactes,”!
In the present volume an attempt is made to deseribe in detail
the several eloments composing the Jurassic flora of Bast Yorkshire,
and to furnish o general sketch of the geographical distribution
and botanical affinities of the vegetation represented by the Lower
Oolite plants of this area.

! SBchimper (69], vol. i. p. 485.
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Historroar. Sgrrom.

We may begin® this hrief historical survey of our knowledge
of the Jurassic plants of Yorkshire with a reference to the well-
known memoir hy Young & Bird — 4 Geological Survey of the
Yorkshire Coast,® published at Whitby in 1822. Mr. John Bird
was Curator of the Whithy Museum, and the Rev. . Young
acted as one of the Seerctarvies of the Whithy Literary and
Philosophical Society. The first part of this work deals with the
geological structure of the strata which are doscribed under various
heads, such as the upper shales, oolitic limestone, second shale,
ironstone and sandstone, blue Limestone, sandstone, shale and
coal, and Dogger; but most of these deseriptive terms have not
heen adhered to by later geologists. In the second part a brief
deseription is attempted of the organic remains, a few fossil plants
being represented by crade coloured drawings ; the type-specimens
are preserved in the Whithy Museum, and a recent examination
of the collection enabled me to identify most of the originals of
Bird’s figures. The second edition of the Geological Survey
of the ¥orkshire Coast, which appeared in 1828, contains various
additional drawings of fossil plants® The plants are compared
with several recent genera such as Asplenium, Seolopendrivm,
Hippuris, Cyneria, Gnaphalivm, und others, or they are merely
spoken of as fragments of ferns or leaves. Reference is made to
the figures of Young & Bird in the description of several species
dealt with in the following pages,

It has heen truly said that “ Young & Bivd’s work did much
to arouse the desire for geological pursuits, which eventually led
to the establishment of the Museums at Whithy and Scarhorough,
and to the formation of such collections of fossils as were made
by Bean, Williamson, and others.”* The enthusiusm of these and
other local naturalists resulted in the acenmulation of vich col-
lections, and, indeed, nearly the whole of the material at Present

! For a mare complete history of our knowledge of the Jurassic rocks of
East Yorkshire vide Fox-Strangways (921), and for bibliographies of Jurassie
literaure vide also Phillips (75), Fox-Strangways (88), ete.

* Young & Bird (22).

3 Young & Bird (28).

4 Fox-Strangways (921), p. 13.
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available for the study of the fossil flora of East Yorkshire was
obtained by their means. It i to be regretied that wery little
serious collocting has been undertaken during the last half-century ;
some of the famons localities which afforded so rich a harvest sixty
T seventy years ago are probably almost worked out, but there is
undoubtedly much valuable material to be found it local enthusiasm
Were aguin aroused.  William Bean and his nephew John Williamson
rendered excellent service in the enrly days of the gealogical
exploration of the Yorkshive coast: the characteristic handwriting
of the former is met with in most of our Museums on the Iabels
of Yorkshire fossil plants; the latter began life as a gardener uf
SCRI'bUI‘ULIgh," and afterwards beeame Curator of the Searboraugh
Museum, which owes many of its treasures tohis <kill as a scientific
collector. John Williamson in later Bfe was assisted in his natural-
h.istur_\; work by his son William Crawford Williamson, whose
brilliant palmobotanical researches date from his boyish days, when
his father's zeal led him to take a share in inferpreting the
Tecords of Jurassic life. The elder Williamson was acquainted
With William Smith, whose name will always be prominently
associnted with Jurassic geology,® and with Smith’s nephew, John
Phillips, whose work on the Yorkshire Coast is one of the English
classies, Adolphe Brongniart® was at this period engaged on his
famous work on the history of fossil plants, and as the recognized
authority received various Yorkshire speciinens for identification,
Some of which he figured and described.
The following list includes the Bast Yorkshire species described

by Brongniart in 1828 :—

Egisetuin. columsiare — Equisetites columnaris, Brongn.

LPachypteris tansoolnta

Pliiritie % = Paclypteris lanceolate, Brongn,

Splenopteris Williwmsonis = &, Williwmsoni, Brongn,

5. erenuluta — F Gonigpteris hymenopliyitoides (Brongn.).4

8. dentiontote = 9 8. ¥ iligamsoni, Brongn.

S hymenophyilvides — Coniapteris hipnenophylioides.

Cyelopteris digitatn = Ginkgo digitate (Brougn, ).

el

: Wti]]i:i.mson, W C. (96}, p. 3.
: Vide Phillips (44), P 110, and Judd (98), p. 108,
Brongniarg (281 ang 28%).
Y The parenilesas enclosing an author’s name indicate that the generie name

has bepn alterad siuce the institution of {he specics [vide Seward (98), p. 111].
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Glossopteris Phillipsii = Sagenapterts Phiilipsi (Brongn.).
Teniopteris vittata = T. vittata, Brongan.
Lecopteris denticulata = Oladophlebis denticulata (Brongn.).
P. Philtipsi = t C. denticulata.
P. qwhitbiensis )
P, tenuis i = Tudites Williamisoni (Brongn.).
. Witliamsonis j
P. Murvayana = Confopteris Rypinenophylioides (Brongn.) and Sphenopleris
Murrayana (Brongn.).
P. athyroides = ? Conioptenis hymenophyllsides (Brongn.) or Sphenopteris
dhrrayene (Brongn. ).
Phichapteris polypodioidss | _
P. propingua Ji
P. Schowwii = Laceopieris, sp.
L. wnduns = Cladophishis denticutate (Brongn.).
. Fhiilipsii = Dietyophylion vugosum, L. & H.

Laccopieris palypodioides (Brongn.).

Phillips’ Lilustrations of the Geology of Yorkshire was published
in 1829, dedicated by an ¢ affectionate nephew and grateful pupil ?
to William Smith. Phillips’ book marked an important advance
on that of Young & Bird, and placed the geology of East
Yorkshire on a sound scientific basis; he included the plant-
bearing strata in the “Bath Oolite formation,” the term Oolite
having been first applied to these rocks by Smith. The strata
are classified by Phillips as follows:—

Cornbrash limestone.
Upper sandstone, shale and coal, with plants.
Barn Oorrre < Impure limestone,

Lower sandstone, shale and coal, with plants,
Ferruginous beds—Dogrer Sorios.

In the first edition of Phillips’ work the respective positions of
the grey limestone and millepore bed are confused, so that the
Gristhorpe plant - bed,) which is now included in the middle
estuarine series, was placed in the upper division.? This mistake was
first pointed out by the late Professor Williamson,® and corvected
in the later edition of Phillips’ book. Phillips speaks of the fossil

I John Williamson is usmally credited with the discovery of the famous
Gristhorpe plant-bed. TIn a letter written to Lindley in 1832, William Bean
asserts thut he was ““the fivst discoverer™ of this bod, (L am indebted to
Professor Lobour for an opportunity of reading Bean’s letter.)

2 Phillips, (29) p. 33.

3 Willinmson (37).
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plants as belonging chiefly to *the natural monocotyledonous
Orders, Filices, Lycopodiacewr, Equisetaces, and Cyeadacew,” with
associated fragments of dicotyledonous species. The plant-hearing
sediments he describos as principally such as might be deposited by
Tivers varying in force, and subject to intervals of feebler action.
The drawings of the plants are in many cases far from accurate,
and it is not an easy matter fo recognize the original specimens.
Some of Phillips’ type-specimens appear to have been lost, but
others huve been identified in the York Museum and elsewhere.
In 1875 a third and much enlarged edition of Phillips’ memoir was
Published under the editorship of Mr. Robert Etheridge. Professor
Phillips did not live to sce the publication of the third edition of
his work; the concluding paragraph of the preface, written in
1874, the year of his death, is worthy of repetition.!

“The Yorkshire const has ever heen my delight : to sketch
its vomantic promontories, to climb and measure its cliffs, to
im'cstigatc its numerons fossils and its rich variety of marine life,
may be récommended to every lover of natural beauty and to every
student of natyral history, To them I bequeath what has been to
e a labour of love, a life-long enjoyment—the study of the great
Mesozoie seetion here so plainly cut,—not doubting that kindly
thoughts will accompany the corrections and additions which time
has brought, and stil] must bring, to the work which I now consign
to their nge,”?

The following list includes the species enumerated in the last
edition, together with the names used in the first edition and their
modern equivalents adopted in the present Catalogue. T have also
added the name of the museum where the figured specimens may
be seen, but there are still several species of which the originals
have not been discovered.?

Fucnides arcuntus, T,, & T, = Marehantites erectus (Leck.).
F. diffusus, Phill. = ¢ 3. erdctus.

£, eveotus, Lock. (Type in the Leckenby Collection, Cambridge.) = I, ereotus.
Liguisetites colwinnaris, J:lrongn. = Fauwisetites ealiomnaris,
E. lateralis, Phill, — E. coluwmmnaris.

Lyeopodites faloatus, 1., & H, = Lyeopodites faleatus,

! For g biographical notice of Phillips vide Geological Maguzine, vol. vii.
P. 301, 1870.

N ¢ Bome of Phillips’ type-specimens are referred to by Platnauer (91) as being
in the York Museum.
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Solenites Murvayanus, L. & IL. (= Flabellaria viminea, Phill., 1829 ; type in the
? Whithy Musenm, No. 2498) = Caeleanowsicia Murvayane (L. & H.).

8. furcatus, L. & . = Buiora Lindieyana (Schimp.).

Baiera graviltis, Bunb. = B. gravilis.

B, mievophylie, Phill.  (Type-specimen in the Leckenby Collection, Combridge.)
= B. Lindicyana (Schimp,).

Cyelapteris longifolia, Thill. (= Sphenopteris Iongifotia, Phill., 1829 ; type-
specimen in the York Museum) = Buieve Phitlipsi, Nath.

€. digitata, Brongn. (= Sphenopteris lutifolin, Phill., 1829; figured specimen
in the York Muscunt) = Ginkgn digitata.

Dichopteris lanoeolutn (= Newrapteris lanoeoluta, Phill., 1829 ; figured specimen
in the York Musenm) = Pachypieris laiccolate, Brongn.

4. levigata, Lign. (= Newropleris levigata, Phill., 1829) = Pachypteris lanceoiata,

Fhiehopteris polypodicides, Brongn. = Lateopteris polypedicides (Brongn.).

L. contigua, .. & H. = L. polypodivides.

. erenifoliog Phill. = L. polypodivides.

. Woodwardii, Leck, = L. Waodioardi.

. Lindleyi, Gopp. = Lacsopteris polypodioides (Brongn.).

- Dhitlipsii, Brongn, (= Phyllites wervwdosa, Phill., 1829 ; type of Phillips in

the York Musenm) = Dictyophyibon vugosin, L. & T,

P. Leekenbyi, Zign, = D, rugosum.

L. wndans, Brongn, = Cladephiebis denticulnta (Brongn.) (Fertile frond.)

Glossapleris Phillipsii, Brongn. (= Lecoptervis pausifolic, Phill., 1829 ; figured
specimen in the York Museum) = Sagenopteris Phillipsi.

Aarzaria Simpsoni, Phill.  (Type-specimen in the Whithy Museum.) = # Zae-
copleris polypodioides.

Taniopteris major, L. & H, (= Aspleniopteris Nifssoni, Phill,, 1829; fioured
specimen in the York Museum) = Zeniopterissmaor. [The specimen figured
by Phillips is un example of Anomozamites Nilssoni (Phill.). ]

7, ovalis, Sternb. = ? 2\, major, L, & H.

T. vittaln, Brongu, (= Scolopendyivm solitariwm, Phill., 1820) = T\ vittata.

LPecopteris tnsignis, L. & H. = Cludophiehis denticwlata (Brongn.).

F. denticulata, Brongn. = €, denticulata.

F. ligata, Phill. = Laceapteris polypodioides (Brongm.).

. Phillipssi, Brongn. = . dentigulnta.

L. polydactyly, Lock, = Matonidinm Gocpperti (Ett.).

2. cwspitose, Phill  (Type-specimen in the York Musenm.) = Teceopéeris
wolypodivides (Brongn.).

P. whithiensis, Brongn. (= P. hastate, Phill, 1829) = Tvdites Williamsoni
(Brongn.).

L. dentata, L. & IL. = Lodites Witliamsoni. [The specimen figured by Phillips
is no doubt an example of Cladpphlebis dentivilata.]

P. Lndleyana, Presl = Condopteris argute (L. & H.).

P, custatw, Phill, = Todites Williansoni (Brongn.).

L. Willicinsonis, Brongu. [ = P. eurtata (pars), Phill., 1829] = Zodites
Willimmsoni.

ﬁ :::’:ﬁ;-ﬁh(‘;’ll& ffcI])I } = Cuniopteris argute (L. & H.).

L. oxilis, Phill. = Kiukia ewilis (Phill.),

N by by

o
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Lerapteris wndidate, PLill. | _ y i ToBirut (Ta i
P tfcammns, Phill. } = Cludopllebis lobifelia (L. & II.)
15 Haé[;m'umsz‘.s, L. & H. = (. haiburnensis.
L. recentior, Phill. = Todites Williamsoni (Brongn.).
Sphenopteris Muirrayana (Bronen.) = 8. Muriayana.
8. uthyroides (Brougn.) = ? Geniopteris hymencphyiivides (Brongn.).
8. modusta, Leck. = &, piineeys, Presl.
8. affinis, Phill, = Coniopteris hymesophylloides (Brongn.).
5. socialis, Thill, = ¢, Feymenophylldides.
S, dissogialis, Phill, = ¢. Rygmenaplylloidss.,
8. quinguelybe, Phill. = €. queinguelob.
8. h!fme»ophye.’dofdes, Brongn, = 0. hymenopliyllvidss.
8. crenulata, Brongn. = F Coniopteris hymenophyllaidys.
8. arbiisonla, Phill. = Sphenapteris Murrayana (pars), Brongn.
Vs arbusenla, var, = Contopteris quingueloba (Phill.).
- denticulata, Brongn. = ? Sphenopteris Williamsant, Brongn, . )
- Williamsani, Brongn. (= 8. digitate, Phill., 1829; figured specimen in the
York Museum) = 8. Williamsonis " !
8. Muscoides, Phill.  (Type-specimen in the York Museurn.) = Conigpteris
hymenoplyiiaides. -
8., “Wf;"i, I.;elsz. (Type-specimen in the Leckenby Coll., Cambridge.) = Rufordia
Gaepperti (Dunk.).
“A ekeletonized fern.hranch.” — Phillips, 1820, pl. viii. fig. 18. = Inde-
termingble fern. (Figured specimen in {he \:'ur}.; l\{usctlnl.) )
Ctanis Jaleata, L. & II. (= Cyeadites suleicaulis, Phill., 1829 ; type-specimen
?in the York Muscum) = Ctenis falonta. )
Odontopteris Lrcliumbyi, Leck., ex Bean MS. (Type-specimen in the Leckenby
Coll., Cambridge.) = Pritozamites Dechenbyi.
Tympanopharn racemosn, L. & . }
e stpier, 1. & H.
Tree-fern stom — f tree-fern stem.
Olozamites Branii (L. & H.)., (Tigured specimen in the Leckenby Coll.,
Cambridgc,) = Otozamaies Beani.
0. tenuatiy (Bean M8.) = 0. Bunburyanus, Zign,
0. parallelus, Phill. = 0. pavalicius (Phill.). 2
0. oltusus (L. & H.) = 0. obiwsus, var. ooliticus. [The type-specimen of
0. obtusus (L. & H.), from the Liag of Axminster, which is in the Oxford
Museum, is not, sparifically identieal with the Yorkshire plant.]
- graphious, Leck., ex Bean MS. (Type-specimen in the Leckenby Coll,,
Camlvidge.) = 0. graphious.

= Coniopleris hymenophylloides.

<

0. acuminatus (1. & H.) = 0. aeuminatus,

0. gramineus, Phill, (The orisinal of Zigno's figure is in the Leckenby Coll.,
Cambridee.)

O. lanceolatus, Phill. (= Cyeadites lanceclatus, Phill,, 3
1829) = Olozamiles qoumingtus

0. latifulius (Phill.) ( = Oyeadites latifulins, Phill., (L. & HJ.
18295 {ype-specimen in the York Museum)

]

- gracilis (Leck., ex Bean M8.). (Type-specimen in the Leckenby Coll.,
Cambridge.) = Williamsonia pecten (Phill.).
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Williamsenia gigas (L. & T0.). (Figured specimens in the Whithy Mugeum.)
= . gigus.

Zanites lapceolatus, L. & H. = Podozamites lanceolatus,

Pterophyllum pectinoidenwm (Phill.). (= Cyeadites peetinoides, Thill., 1829.)
= Williemsonia pecien.

P. medianwn, Leck., ex Bean M8, = Nilssonin mediana.

P, peoten (Phill.) (= Cyeadites peoten, Phill., 1829) = Williamsonia pecten.

L. comptwn, Phill. (= Cycadites comptis, Thill., 1829) = Nilssonia eompin.

L. angustifolism, Leck., ex Bean MS. (Type-specimen .

in the Leckenby Coll., Cambridge.) = N. mediana (Leck.,
P. tenvicaute, Phill, (= Oyeudites tenuivanlis, Phill., ex Bean MS.).
1829)

£ P. Nilssonz, L. & H.

? P. minus, L. & M.

L. rigidum, Phill.

Cyeadites zamioides, Teck. (Type-spevimen in the Leckenby Coll., Cambridge.)
= Tawxites sgmioidss (Leck., ex Bean MS.).

Araucarites Phillipsi, Carv. = Avaucurifes LPhillipsi.

Brachyuphylium mamitiare, Brongn. = Brachyphyihon mumillere,

B. setusum, Phill. = Cheirolopis setosus.

Lhuytes expansus, Sternb. = B. mamillare.

Walchia Williamsonis (Brongn.) (= Lyeapodites wneifolins, Phill., 1829, and
* spike of Lycapadites*® ; oviginal of latler, which is in the York Museum,
= male flower) = Pagiophyitiom Williamsoni.

Crypiamerites divaricatus, Bunh.,

C. rigidus, Phill. (A specimen very similar to
the type is in (he Manchester Mnseum. )

Tazites larus, Phill. = Lawites samivides (Leck., vx Bean MS.).

Sphareda paradoza, L. & I1. (and winged seed,”” Phillips, 1829) = Beania
gracilis, Carr,

¢ Unknown leaves,”” Phillips, 1829, pl. vii. fig. 23. (Figured specimen in the

} = Anomozamites Nilssoni (Phill.).

l = Cryplomerites divaricatus,
} Bunb.

_ York Museum.) = ? Ginkgo digitaia (pollen-saes of male flowur).
* Bmall vegetable bodies in groups,’ Phillips, 1829, pl. vii. fig. 25, (Figured
specimen in the York Museum.) = ?small seeds.

In 1829 there also appeared an important paper by Murchizon
On the Coalfield of Brora, in Sutherlandshire, and some of the
stratified deposits in the Novth of Secotland.) Murchison’s attention
was first called to this district by Buckland & Lyell, who visited
Brora in 1824, and were led (o express the opinion that the
Sutherlandshire Coalfield shonld be ineluded in the Oolite division
of the Jurassic system. Konig contributed some notes on an
equisetaceous plant, which he named Oneylogonatum carbonarivm

! Murchison (29).
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(no doubt identical with Llguisetites coluwmmaress, Brongn.), and on
some “subtriangular or inversely cordate carbomaceous plates,”
which are probably the scales of a female Aravearian come. In
Teferring to the Brora plants, Murchison makes the following
observation: — ¢ If the mode of distribution and the generie
characters of these fossil plants be ever reduced under general
Laws, they will no longer be regarded as anomalies, but will form
80 important addition to the natural history of the beds with
Which they are associated.’”?

The Fossil Flora of Great Britain, by Lindley & Hutton, which
APpeared in parts between the years 1831 and 1837, contains
dlﬂwiugs and descriptive notes of several species of Jurassic
Plants ;  several of these were communicated by the younger
"Wmiamsan, and others by Bean, Murray, Dunn, and Phillips.
There ig an interesting reference in Williameon's autobiography
to his share in the production of the Fossii Flora. He speaks
of Mr. Dunn, Secretary to the Literary and Philosophical Society
of Scarborough, as having urged him to undertake the drawings,
which were made ““at one end of Mr. Weddell’'s kitchen-table,
whilst the housekeeper was oceupied at the other end with the
several processes of providing the day’s dinner.”® Williamson
Was at this time a medical student living in the house of
Mr. Thomas Weddell, a practitioner in Searhorough.

The following list includes such plants from Yorkshire as are
figured by Tindley & Hutton. I have added the modern names,
and mentioned the museums in which I have seen some of the
figured specimens, The date of publication is appended in each case, ¢

Cuelopteris Beani. P, 44, 1832.  (Type-specimen in the Scarborough Museum.)
= Otozamites Beani (L. & H.).

Fecopteris polypedivides. Pl 60, 1832, = Lnecapteris polypodisides (Brongn.).

Lyeopodites Jaleatus. T, 61, 1832. (Type in the British Museum, No. §9,314.)
= Lycopodites faleatus.

Teniopteris vittata. P, 69, 1883, = T. vittata, Brongn,

Glossopteris Plallipsii. Pl. 63, 1833. (Figured specimens in the British Museum,
Nos. 89,291 and 39,222.) = Sagenapteris Phillipsi {Brongn.).

-

! Murchison (29), p. 317,

* Lindley & Hutton (31-37).

* Williamson (96), p. 36.

* Bolton (92) does not include any of the Yorkshire Coast plants in his list of
figured specimens in the Manchester Museun.
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Cyclopleris digitata. T, 64, 1833, = Ginlgo digitate (Brongn.),

Ltevaphylium compinm. P, 68, 1!:‘:33 = Nilssonia compta (Phill.),

b Eoninm, TL AT, g1, 1833 A riomoramites Nilssoni.

P, Nilssoni. Tl. 67, fiz, 2, 1883. j o

Newropteris recentior. Pl G‘i, 1833, = Tudites Williomsoni (Brongn.).

N ligata. Pl 69, 1833, = Cladophlelis denticulata (Brongn.).

N. wndulate. Pl. 83, 1833, = Cladopliebis lobifotia (Phill.).

Teniopteris major. P1.92, 1843, (Type in the Manchester Museum.) = 7. major,
L. & H.

Lyeopodites Williamsonis. Pl. 93, 1833, (Type in the Manchester Museum. )
= Lagiophyllem Williamsoni (Brongn.).

Plevaphylium pecten. Pl 102, 1834, = Williwmsonia peeten (Phill.),

Clenis faleata. Pl 103, 1884, = Clenis faleata, . & I,

Dictyoplytlum rugosum. P, 103, 1834, = Lhietyaphyltwn rugoswm, L. & I,

Neuropleris argute.  Pl. 105, 1834, = Coniapteris argiera (L. & 0

Peeopteris insignis. Pl 106, 1834. {Counterpart of type - specimen in the
Leckenby Coll., Cambridge.) = Cladophivhis denticuintn (Brongn ).

F. propingua.  PL 118, 1834, (Type in the Searborvugh Museun:. )
= Laccapteris polypodioides {angn e

F. undans. Pl 120, 1834. (Typein the Scarborough Museum.) = Clado-
phiebis dentivulata (Brongn.) (fertile frond).

Solenites Murvayans. Pl 121, 1834. ('Iype in the British Museum, Neo, V.
3688.) = Cwekanowshia Muprayone (L. & .},

LPecopteriz TWilliamsonis. DL, 126, 1834, = Tudites TWilliamsoni (Brongn.).

Sphenopteris Williamsonis, D1 131, 1834, (Lype in the Searborough Museum. )
= 8. Williqmsoni (Brongn.).

Otopteris acuminata., Pl 132, 1834 (Type in the Searborough Museum ;
upper part of figure.) = Otezamites avuwminatus (L. & H.).

FPeoopteris whithionsis, TL 134, 1834, = (Hadophiebis denticilutu (Brongn..).

Phiehopteris eontigua. PL. 144, 1835. (Typein the York Museum.) = Zaccopteyis
polypodioides (Brongn.),

Sphenopiteris servata. Pl 148, 1835. = Condopteris arguia (L. & 15103 )

Wiopterts cumeate. Pl 155, 1835. (Type in the Manchester Museum.)
= Bagenopteris FPhillipsi (Brongn,).

FPeoopleris aewiifvlia. TL 157, 1835, = Coniopleris argute (L. & H.).
L. obtusifolia. Pl 158, 1835. = Klukia exilis (Phill.).
Sphereda paradova. Pl 15Y, 1885, = Heanie gracilis, Carr.

Zamia gigas.  Pl. 166, 1835, = Williemsonie gigas (L. & IL).

Tiuites expansus. Pl 167, 1835. (Type in the Manchester Museum.]
= Brachyphyliwm mamillare, Brongn.

Sphenapleris arguta. Pl 168, 1833, (Type in the Manchester Museum. )
= Coniopteris Rymenophylicides (Brongn.).

Pegopteris dentata, Pl 169, 1835, (Type in the Manehester Museum. )
= Todites Willinmsoni (Brongn.).

Tympanophora stmpier.  PL 1704, 1835, = Coniopteris hymenophyiisides
(Brongn.).

Pecopteris lobifolic.  PL 179, 1836. = Cladophlebis labifulin (Phill.).

Fuyeoides avcuatus, PL 185, 1836, = Marchantites erecims (Leck.),

Equisetum laterale. Pl. 186, 1836. = Liguisetiles columnaris (Brongn.).
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Lagoptevie haibiurnensis. . 187, 1836, (Type in the Newcastle Museum.')
= Cladophichis haiburnensis (L. & 0.).

Brochyplyllum mamillare. Pls. 188 and 219, 1836 and 1837. = B. mamillare
(Brongm,).

Zumia linseolata.  Pl, 194, 1836. (Type in the Manchester Museum.) = Pods-
mites lanevolatas (L. & H.).

? Otopleris acwminata, var, brevifolie. Pl 208, 1837, = Otozamiles acuminatus
(L. & H.).

¥ Solenites firenta. P, 209, 1837. = Baiere Lindleyana (Schimp.).

P Otopteris ovalis, Pl 210a, 1837. (Iype in the Scarborough Museum.)
= ? Taniopteris major, 1. & H.

£ Filivites scolopendrivides, Brongn. Pl. 229, 1837.

The volume of Tilustrations of Fossil Plants edited by Professor
Lebour, consisting of autotype reproductions of drawings prepared
for Lindley & Hutton, contains two plates of Lower Qolite plants :—*2
Sphenoptoris guingueloba, vav. arbusceda, Phill, P1.38. = Condopleris quingueloba

(Phill.y,
Cryptomeritoy divaricatus. TL. 67. = Oryptomerites divaricatus, Bunb.

In Williamson’s papers read before the Geological Soeiety in
1834 ang 1836,° a list is given of Oolitic plants, but one of the
Most important additions to the geology of the plant-bearing strata
in these contributions is the correction of Phillips’ mistake as to
the horizon of the Gristhorpe plant-bed.

An important paper was read before the Geological Bociety of
London in 1851 by Bunbury,® On some Fossil Plants from the
Jurassic Strata of the Yorkshire Coast, in which several species
are critically discussed, and illustrated by accurate drawings; the
Species specially referred to include the following :—

Sphenapteris nephrocarps, Bunb. (Type in the Leckenby Colleetion, Cambridge.)
= Coniopteris hymenophyllvides (Brongn.).

Baiera gracifis, Bunb, (Type in the Bunbury Collection, Botanical Museum,
Combridge)) = Boicra gracilis.

Sngenopteris cuneatn (L. & H.) = Sagenapteris Phillipsi (Brongn.).

Fecopteris cezspitose, Thill. = Lawopteris palypodicides (Brongn.).

Aetostichites Hilligmaoni (Brongn.) = Fodites Williamsoni (Brongm. ).

Fecopteris gwitis, Phill, [ Bunbury’s figured specimen is in the Botanieal Museum,
Cumhridgu; refigured, Seward (94), p. 197.] = Alukia exilis (Phill.).

* On the authority of Professor Lebour (78), p. 115.
* Lebour (77).

¥ Williamsan (37), p. 238.

i Bunbury (51); Seward (947),
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Asterophyllites? Tateratis (Phill.) = Eguisetites ecolumnaris, Brongn.

Calamites Beani, Bunb. [Type in the Manchester M useum ; figured by Gardner
(86}, pl ix. fig. 2 ; vide also Seward (98), fig. 60.] = Eguisetitos Beani
(Bunb.).

Cryptomerites? divaricatus, Bunb, (Type in the Leckenby (loll., Cambridge.)
= Cryptomerites divarisatus, Bunb,

Talissya? Williamsonis = Pagigphyltum Wiltiamsoni (Brongn,).

The two folio volumes by Zigno entitled Flora Fhssilis
Lormationis Oolithice, published between 1856 and 1885, contain
numerous references to British Jurassic plants; these are quoted
in the lists of synonyms of the various species dealt with in the
Catalogue.

In Hugh Miller's Zestimony of the Roeks,* veference is made
to the ocewrrence of several plants in the Helmsdale deposits of
Sutherlandshive® identical with Lower Qolite species from the
Yorkshire coast. The Mesozoic flora of Scotland is in need of
turther investigation, and it is proposed to deal elsewhere with the
botany and geology of these northern specics.

In 1864 Teckenby® described and figured “some new or
imperfectly known species” of East Yorkshire plants ; most of the
specimens dealt with are included in the Leckenby Collection,
which Professor Adam Sedgwick purchased in 1872 for the
Woodwardian Museum, Cambrid ge:—"

Cyeadites zamivides, Leck.  (Type in the Leckenby Coll., Waodwardian Museum,
Cambridge.) = Zawites zamivides (Leck., ex Bean ME.).

Faleosami pecten = Williamsonia pecion (Phill.).

Leeroplyllvn comptum = Nilasoria compta (PLill.).

r m.e.rﬁrm'u-m‘, Leck., ex Bean MS. } = IV, medians (Leok., ex Bexi MS).
L. angustifolivm, Leck., ex Bean MS.

PP minus, Lo & H. = Anomozamites Nilssond (Phill.).

Ctents Leckendyi, Leck., ex Bean MS. = Philozamites Leelenbyi.

Otopteris mediana, Leck. (Type in the Leckenby Coll.) = Qlozamites Beant
(L. & H.).
0. innceolata, Leck., ex Bean MB. = Williamsonia pecten (Phill.),

0. graphice, Leck,, ex Bean M8,  (Type in the Leckenby Coll) = Ofocamites
graphicies (Leck., ex Bean MBS.).

0. tenuate, Leck,, ex Bean MS. (Type in the Leekenby Galll}l = 05 Bun-
buryanus, Zign.

1 Zigno (56-85).

2 Miller (67), pp. 477 et seq.

4 Yide also Judd (73).

4 Leckenby (64).

® Clark, J. W. & Hugles, T. McKeuny (90), vol. ii, p. 464,
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Tympanophora simplos, 1. & H, = Coniopteris hymenoplylloides (Brongn.).
7. racemosa, T.. & H. J

Splenopteris modesta, Leck., ex Bean MS, (Type in the Leckenby Coll.)
= Splienopteris princeps, Presl, By

8. Jugleri, T, (Type in the Tieckenby Coll.) = Ruffordic Goepperts (Dunk.).

Newropteris argute, L, & TI, (Figured specimen in the Leckenby Coll,)
= Coniopteris argute (L. & ).

Pecapteris polydactyle, Gipp. (Figured specimen in the Leckenby Coll.)
= Mutonidivin Goepperti (It ). s

Ehlekopteris propingua (L. & IL). = Laccapteris palypodioides (Brongu.).

Flichoptoris Waodwerdii, Leck. (Type in the Leckenby Coll) = Leceopteris
Woodwardi (Leck.).

Frieoides eréctus, Tock,, ex Bean MB. (Type in the Leckenby Coll. ; ieﬁgured,
Seward (98), p. 238.) = Marchantites erectus (Leck., ex Bean M8.).

The writings of Morris,' Carruthers,” Starkie Gardumer,? ﬂ':llll
others contain scattered references to deseriptions of Lower 001-1‘!39.
Plants ; several species of the British Jurassic flora are dealt with
also by Baporta* in his Monograph on the plants of this period.

The most impartant of the more modern contributions to our
knowledge of the Jurassic plants of England is unfortunately
Written in the Swedish language, and is not accompanied by any
lustrations, In 1880 Nathorst? published a series of notes on his
Visits to various English Museums, together with observations
Wade in the field at some of the principal plant localitics on the
Yorkshire coast. The same author discovered a new plant-bed
between White Nab and Searborough, which enabled him to add
S0Me new species to the Lower Oolite flora. Nathorst’s notes
have proved of considerable value in the examination of the
Yorkshire plants, and his opinions on the several species are
fm‘l‘l"-ﬂﬂy referred to in the deseriptive part of this Catalogue.
The following new species are mentioned or briefly deseribed,
but in some cases I have been led to identify them with species
Previously recorded.  Whether or not Nathorst’s supposed new
species should be retained, there can be no question as to the
great value of his critical notes.

Anthropl,
Nilss

Hopsis, Wep. = Ofonis, ap.

R donuinervis, 1.8p, = Nilssonia {onwinervis, Noth.
——

L Marris (41).

* Cammuthers (66) (67) (69Y) (69%) (70).
3 Gardner (86).

* Baporta (78) (75) (84) (91).

4 Nathorst (80).
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inkyo whithisnsiz, nsp, (Type in the British Museum, No, 39,331.) = Ginkgo
whithiensis, Nath.

Otozamites distans, 1.sp.

Crelcanawskio Heeri, n.sp.

Tuwrites brevifolins, n.sp.

Among the works dealing more especially with the stratigraphy
of the Lower Oclite rocks of Yorkshire, reference may be malde
to the Geological Survey Memoirs by Messrs. F ox-Strangways,
Barrow,! and H. B. Waodward,? and to a series of valuable papers
by Hudleston,® published in the Proceedings of the Geologists’
Asgaciation, also to Etheridge’s Pregidential Address of 1882.4

The second volume of the Geological Survey Memoirs on
the Jurassic rocks of Britain, contains a long list of fossils by
Fox-Strangways, who acknowledges assistance in the revision of
the plants by Clement Reid.® As this is the most recent list
of plants hitherto published, and is largely founded on the notes
by Nathorst to which reference has already been made, I have
enumerated thofe species from Fox-Strangways' list which are
referred to as ““species now recognized,” adding in each case the
names employed in the present Catalogue. A change of momen-
clature has bheen adopted in several instances, the reasons for the
changes being stated in the deseription of each species :—

Fguisetswm columnore, Brongn. = Hyuisetites oolutnaris Brongn.

Fucoides arenatus, L. & H. )
F. erectus, Bean MS, I
Lycopodites fuleatus, L & T = Tycopodites falcatus, T.. & TL.
Fhyllotheen lateralis, Phill. = Bquisetites columnenris, Brongn,
Sagenopleris cuneata, L. & H,
&, Philiipsii, Brongn,
Sehizonerra Beanii, Bunb, = Fouisetites Bewni (Bunh.).
Aerostivhites prineeps, Presl = Splenopteris princeps, Presl,
j %;;:;if;ﬂﬁuﬁmugu. jl = Todites Willigmsoni (Brongn.),
Anthrophyopsis, n.sp. = Ctenis, sp.

Asplaniwm argretulion, Leer = Cludophlabis denticulata (Brougn.).
A. Petrusehiense, Heer = ? € denticuluta,

A. whithisnse, Brongn. = Cladophisbis dentionlate (Brangn.).

= Marchantites erectus (Leck., ex Bean MS.).

} = Sugenopteris Phillipsi (Brongn.).

I' Fox-Strangways & Barrow (82) ; Fox-Strangways (88) (927) (922).
2 Woodward, H. B. (95).

3 Hudleston (74) (76) (78).

* Etheridge (82).

® Fox-Strangways (92%).
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& 1I.
] Hum vugosum, L.
Olathropteyia TFhithisnsis, Bronan. MS.; i:'::l’; ”:: }f;;,,wphyuaidﬂs (Brongn.).
= Consoptes:

Disksonia kymraphg/([oides. Erongn, = o
. nephiocarpa, Bunh, — @, Fymenophyllvides.

ietyoph sekenbysi, Zi ).

! ! 2.
2. rugosum, 1, & H. . oides (Brongn.).
Marzarin *5";'?!3-11#071{, Phill. = ?Lm‘wms,pu%of:ﬁ::a( (Brongn.).
Laohyptoysy Yancenlata, Brongn, = Pachypl Y :Ir,m e
Ceuplanis trvlifolip, L, & H, = Coniopteris avgu
s rgste, 1, & .~ O. arguta. N o)
A r!t’;sp)‘itf;sa, PHilL = Leocopteris pdl_y}?t{-féﬂﬂ(_f!"&l r(nB%Dﬂb )
- Criata, Bhill, — Todives Williamsont (?51;11@“-"; )
- dentaty, T, & H. = Todites Williamsoni { rongn.).

: on.).
dentivulata, Brongn. = Cladophiobis denticulata (Brongn.)

o= e e

fo

~eilis, P, = Zoubia evilis (Phill.).

s ihurnenss - & ).

y Imib-m-m-mia. L. & T. = Cladophiebis haiburnonsis (L
immmmm, Phill, } = Cladaphlebis Tobifulin (Phill.).

- lobifolia, P,

+ Polyductyly, Gopp. = Matumidivm G’ugﬂpm ti ,E:]::lgjrnn]gn.].
“Yndung, 1, & H, — Claduphlebis denticulate 2

7, Undnlata, 1. & H, = Viadophlehis lobifolia (Phill.). 5 ity
Plleboptoyis contigue, L. & H. ‘l = Laccopteris polypodicides (Brongn.)
Vi psr‘ypmliuidus, Brongn.

Sphenapteris affinis, Phill. — Condopteris hymenop ‘grou-_-;n.)n
5. arbusewty, Phill, =~ 2 Sphenopteris M W"”ﬂ”"’fz( (Bl;l a s
AL wrgute, T, & 1. - Coniapieris hymenophylloides -

8, @hyroides, Broy

(o4 i g
g fm. = ¢l ky?nm@.&y.i!mdes or 8. My (L
8. renvlale Bl'l)nn-n \

} = Conigpteris hymenophyllvides (Brongn.).
N, fliuamria.?j.q, Thill,

- Jugleri, V. — Brflordia Goepperti (D““k-)'.z B,
A, Tseoides, Phill, — Coniapteris :’f}jmﬂ‘??ﬂjﬂi"y"f@“ {;hﬂ] Y, &
&, qr:.fszyueélabu, Phill, = Coniopteris qumqwﬂ"bfb’: { BIOI;.J”'Y .
8. Socialis, Phill, — Coniapteris ﬁyrneﬂnyv_?wj”ff‘r}lﬂ* (. i DBI'U]J.D'D»
8, W Wlinmsonis, Brongn, = ,S'p}mmytsﬂs_ W "j"“'_m;’m]in 5,5 . °
Teniopteriy major, L, & W, = Taniopteris AU L
T ovafis, Bternl, — ¥ Twmopteris major, L. & H.
T Hata, Brongu. = Taniopteris i s hyfloides (Brongn,).
Tﬁymoptwia Maakiana, Heer = (?ri’réa;tms pr?nc’ﬁﬁﬁ( .{] i
41 Meriayana, Brongn. = Sphenapteris _.}ﬁ;-rm.ycu?: Nilssont (Phill.).
Arnomozamites Lindleyanys, Schimp. = 'Anomo_zn.»nleso; o
Aravoariy Phillipsii, Qare, = Amucm'_zzes Lhillipsi, .
Haiera gracilis, Bunb, = Baiora g-ra_e‘»iffS, Bu]ub.
B. longifolia, Phill. = Baisra Pfi.e'l_h;tm, Nat] 1é Sty
B mieroplylty, Pl — Baiera mei_'fr_f.?/&i:“( R
Beanin gracilis, Carr. = Beanin gracilis, Corr. Ayl mamitlare, Brongn.
Brachyphyilum mamillare, Bro“g'"‘i' = ’BEF}:J‘E"’? A
B. setosm Phill, = Chetralepis setosus N S B Tanbl:
ﬂ’rypz\v:ngﬂ:fes divaricatus, Bunb, = Grypiomerites divaricatus,

sl ]

5
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Cryptomerites rigidus, Phill. = Cryptomerites divaricatus, Bunb,
Clenis faleata, L. & H. = Ctenis fulvatn, L. & II.

Cyeadites zamivides, Lock, = Luxites samivides (Leck., ex Bean MS.).
Czelanueshia Heeri, Nath,

C. wigida, Heer = Caghanowshio Murvayana (1. & H.).

.. setaven, Heer.

Grinkgo digitata, Brongn. = Ginkgo digitata (Brongn.).

G. Hutloni, Sternb. = G. digitata (Brongn.), var. Huttoni.

G whithiensis, Nath. = G ewhitbiensis, Nath.

Nilssonia angustifolia, Bean MS. = Nilssonio mediana (Leck., ex Bean M§.).
N. compta, Phill. = N, compta (Phill. ).

N. medilan.a,.]ieﬂn .MS. 1= i)

N. tenuicantis, Phill. |

N. tenuinervis, Nath. = N. tenuinervis, Nath,

Otozamites acuminatus, L, & . = Otozamites acuminatus (L. & H.).
0. Beapii, 1. & H. = 0. Beani (L. & H.).

0. distans, Nath.

0. gravitis, Thill. = Wiiliamaonia peoten (Phill.).

0. graminews, Phill.

0. graphious, Bean MS. = 0. graphicus (Leck., ex Bean M3.),

0. laneceolaties | .

0. Tatifolites, Phill, ;- = O. acuminatys (L. & 10.).

O. aedianys, Leck. = 0. Beani (L. & H.).

0. obtusus, 1. & H, = 0. obtusus, var. colitious.

0. parallelus, Phill,

0. tennatus, Bean, sp. = O. Bunluwryanus, Zign.

Poduzamites distans, Pres!

P. laneceolatus, L. & 1. j = Podvzamites lanceolatus (L. & IL).
P. laneeolatus, var, minor, Schenk

Plevoplytlwm vigidum, Phill,

Ptilozamites Leckenbyi, Bean, 8p. = Léilosmmites Leckonbyi (Leck., ex Bean MS.).
Sehizolepis, sp.

Solenites fureata, 1. & H. = Baiera Lindleyana (Schimp.).

8. Murvayana, L. & H. = Cechanowskia MWurrayana.

Spherede paradova, L, & H. = Beania grasitis, Oarr.

P Sphanoswmites wndulatus, Sternb, = Williamsonia gigas (L. & H.).
Toaites brevifolins, Nath.

T. Tawus, Phill. = Thwites zamioides (Leck., ex Bean MS.).

Lhuytes expansus, Starnb, = Brachyply wamitlare, Brongn,
Walchin IWilliamsonis, Brongn. = Pagioplyllun Witliawmsoni (Brongn.).
Williamsonia gigas, L. & H. = Williamsonia gigas (L. & L),

. kostula, Bean MS, | _ . hill
. peeten, Phill. } SRRt l! )

A glance at a geological map of England reveals the oxistence of
a band of Jurassic rocks stretehing diagonally across England from

the coast of Yorkshire to Dorsetshive in the south-west. Between
the Yorkshire strata and those of corresponding age in the midland
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and south-west distriets there is a striking difference as regards
Detrologieal chavacters, thickness, and fossil contents. The sedi-
E:i’nfﬂry.l‘mka in the north-eastern area comsist of a considerable

chness of estuarine or freshwater deposits, with here and there

Scale of Miles (1 Inch ToGMiles)

! 2 3 = 16

Chalk
J\'{.mcri dge
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F16. 1.—Geological Sketeh-map of part of Bast Yorkshire.

?)o?_]i]t]:l Warine hand, whereas in the other districts the Lower

e rocks are almost exclusively of marine erigin, The country

b it Whithy and a few miles south of Scarborough is occupied

¥ Middle ang Lower Oclite and Liassic strata ; the accompanying
C
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map shows the position of the most important localities in this
part of the coast from which Lower Oolite plants have heen
obtained.

The sketch-map shown in Fig. 1is a simplified form of part of the
larger map published in the volume of the Tnternational Geological
Congress of 1888. While illustrating the relation of the BEstuarine
Series of the Inferior Oolite (Bajocian) to the Middle and Upper
Oolite and to the Cretaceous rocks, it marks the position of the
chief localities from which the fossil plants dealt with in the
following pages have been abtained.

The moorlands and bold headlands of North-Fast Yorkshire
constitute an elevated region which is bounded on the west by
the low-lying Triassic plain of Central Yorkshire. Geologically
this district is marked off from the other Turassic areas by well-
defined characters; the rocks composing it are chiefly arenaceons,
with some Oolitic limestones and ironstones and a fow thin seams
of ecoal. The oceurrence of some subordinate marine bheds affords
evidence of the frequent oscillations of level in this part of
England during the Jurassic period. Broadly speaking, the East
Yorkshire rocks of Lower Oolite age consist of three important
Estuarine Series separated from one another by thin bunds con-
taining marine fossils. The following classification illustrates the
relative positions of these two types of sediments :—

Cornbrash.

Upper Bstuarine Series.

Searborongh or Grey Limestone Saries,
Towsn Oorrre. < Middle stnarine Serjes.

Millepora Beries.

Lower Estnarine Series,

. The Dogzer and Blea Wyke beds.

These Lower Qolite rocks of England ave correlated with part of
the Middle or Brown Jura of Germany (L. von Buch and Quenstodt ;
= Dogger of Oppel), and with the Bathonian and Bajocian of
French geologists.!

The Yorkshire Dogger, exposed in the eliff sections of Blea
Wyke, High Whithy, Saltwick, and elsewhere, forms the lowest
member of the Lower Oolite rocks; it is a Iittoral formation,

! Fox-Strangways (88), p. 182; Kayser (98), p. 238.
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Consisting largely of rounded blocks (the so-called doggers) of
sandstone and ironstone,

The Lower Fe
coast bitween
4 few milpg

tuarine Series, exposed at various localities on the
Robin Hoad Bay and Hunteliff (the latter is situated
further north than the coastline shown in the map),
Consists of 4 considerable thickness of arenaceous and argillaceons
sedimeuts, associated with beds of oolitic ironstone, thin coal-seams,
and an abundance of carhonaceous matter. This succession .of
estuarine sediments containing plant remains is eapped by a thin
arine band known as the ZEller Beck bed. This is succeeded by
the Millepore bed, so called from the oceurrence of the Polyzoan

ploeeia stramipan (Phill.) ( = Millepora and Cricopora s:.‘mm-a}mrz:‘.,
Which tonsigts of ferruginous sandstone and limestone, and is
“XDosed af Clonghton Wryke in its arenaceous facies, and at Gris-
thorpe Bay ang Cayton Bay as a limestone. Above the Millepore
bed we Pass up into the second geries of freshwater or estuarine
beds, known ag (e Middle  Estuarine Series. These deposits
constitute the Principal coal-hearing series in the Inforior Oolite,
md include the famans plant-bed of Gristhorpe Bay. TFrom the
Middle Bstuarine rocks g certain amount of Jet has been obtained ;
but most of ¢, Well-known Whithy jet is of Upper Liassic age.

Anather Marine intm‘.c!-Lknti(m, the Svarborough or Grey Limestone
&M‘w* Tests on the Middle Estuarine heds; these blue and grey
%Hllnstnnes, OXposed in the cliffs at Cloughton Wyke, form the most
mporbant maying development in the Yorkshire Oolites. Resting
i Sr:arhomugh limestones there is a third succession of fresh-
Water strata, known 88 the Upper Estuarine Sories, consisting of
harg siliceony rocks, sandstones, shales, and ironstones, including
much carbonaceous mat ey, Some specics of plants have been
Obtained from sandstone strata in the lower part of this third
Estuarine Series, which oceupies nearly the whole of the moorlands
of the Tgs Yorkshire apeq.

At the summit of the Tnferior Oolite we have the Cornbrash,
% Damed by William, Swith, which is made up of ealeareous heds

Containing abundant marine fossils, and is exposed in the Cayton
and Gristhorpe Bay sections,

! Gregory (96), p. 159.
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The conditions under which the estuarine sediments of the
Yorkshire arca were laid down are hriefly dealt with in the con-
cluding pages of the Catalogue. As the present volume deals only
with the Inferior Oolite plants of Bast Yorkshire, the consideration
of the Stonesfield flora and of other Qolitic plants recorded from
various British localities is reserved for the second volume of the
Jurassic Flora Catalogue.

JURASSIC PLANT-BEARING STRATA OF FRANCE,
GERMANY, AND OTHER COUNTRLES.

The following incomplete account of extra-British Jurassie plant-
bearing strata is intended to draw attention to the principal floras,
which present a more or less close resemblance to that facies of
Jurassic vegetation represented by the plants from the Yorkshire
coast. In the following lists of plants the right-hand column is
intended to illustrate the resemblance or possible identity of British
species with species described from other countries ; a more detailed
comparison may be found in the descriptive part of the Catalogue.

FRANCE.

One of the earliest motices of French Jurassic plants oecurs in
a memoir hy Desnoyers! on the Oolite rocks of Mamers in the
department of Sarthe in the north-west of France, containing a few
notes by Brongniart on some species of fossil plants,

Some years later Pomel * published a series of notes on Jurassic
plants from several loealities and horizons, and proposed a large
number of new generic names, most of which have not been retained,
A small number of species is enumerated also by Brongniart in
his Prodrome® of 1828, and in the Zubleau* published in 1844,
but it is in the well-known volumes by Saporta® that we find

! Brongniart, in Desnoyers (24).
# Pomel (49).

® Brongniart (281), p. 198,

4 Thid. (48), p. 105,

& Baporta (73) (7a) (84) (91).
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the fullest aeco
figures in Sap
urigi_ua]ly pre
certain spe

unt of the Jurassic plants of France. Some ol.“‘thc
orta’s monograph are repreduced from Lh*ﬂmrfgr“.
Pared for Brongniart, and these enable us to recognize
cies which are mentioned but not described in tl_]c
Lrodrom and the Zubleaw. Several of the specimens figured in
Saporta’s volumes are in the Museum of Natural History and
- the School of Mines, Paris; an examination ?f some of T_J}w
YPe-specimens impressed upon me the need of considerable _ca.utwn
in drawing conclusions from the figures alone, many of which ave
far from accurae, In the following list only such plants are
mcluded a8 prosent a cloge resemblance to Bast Yurk:ahirc a:pecles,
01 agree 4pproximately in age with the British species, beval‘ull
Species of *S'i"]-'-ﬂlwpter-afs, Seleropteris, Cladophlebis, and other fl‘.‘-l‘l?&
have been omitted, as they are often founded on fra;.-.';llne-ntmy
and insufficiont material. Most of the strata from Wluch. tlho.
Turassic Plants of France have been obtained are of mm-hlf: origin,
Among the mos important localities from the point of view of a
“mparison of the French and English species arve Mm'nors
(Bath"m-i*"n}, D'Etrochey (Cornbrash), and Chiteauroux (Cuml:h:m),
in the departments of L‘:'ial‘L}le, Cote d’Or, and Indre respectively.

he numerous fossils reforred by Saporta to Alge need not be
cmlSidemd; they have no representatives in the Yorkshil.‘e beds,
and most of they, have in all probability no claim to be included
in the plant Kingdom,

Vol. I. 1873.

Fyuisetum Duvaiii, 8ap., p. 248, pl. 80, figs. 1-4 (Bathonian); of. Eguisetites
colusnaris, Brongn. . A el v
6','nkenup(.gw'.q Pollati, Sap., p. 278, pl. 81, fir, 1 (Kimmeridgian) ; cof. Coniopteris
hymenoplyioides (Brongn.), ]
Contopteri conferta, Sap., p. 280, pl. 31, fig. 3 (Corallian)
hapneriophytivides Brongn.). e
Microdiotyon r.i.!mir:img, Sa;i, P- 309, pl. 33, figs. 24, and pl. 44 (Bathonian) ;
of. Zassopteris Waodwards (Leck.). .
ar. I”uodwarcijanmn, Sup., p. 313, pl. 33, figs, 5-7 (Bathonian) ; = Laecopteris
Woodiwaydi (Leck.).
Stachypteris Gitophylle, Sap., p. 387, pl. 50
Quingueloba (Phill.), 5
Lomatoptoris Morstiana, Sap,, p. 396, pl. 51, figs. 4-6; pl. 52, figs. 1-

(Bathonian), (Also other species of Lomatopteris, which do not appear to
be represented in the Hust Yorkshire flora.)

Teniopteris Yittaty, Brongn., P 444, pl. 64, figs. 1-5 (Rhetic); = ? T vittata.

3 el. Comiopteris

(Corallian) ; cf. (pars) Coniepteris
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Jeanpanlio lingifolia (Pomel), p. 464, pl. 67, fig. 1 (Corallinn}; cof. Baisra
gracilis.

J. obfusa, Sap., p. 466, pl. 67, fig. 2 (Corallian) ; ef. Z. gracilis.

J. laeiniata (Pom.), p. 467, pl- 67, fig. 3 (Coralliun) | £, Baiera Lindlona

J. Aaboiliformis (Ponv.), p. 468, pl. 67, fig. 4 (Corallin) | °F Paiere Lindleyana.

Vol. 11. 1875.

Cyeqdites Delessei, Sap., p. 78, pl- 83, figs. 5-7 (Great Oolite).
Zumites Movenui, Sap,, ex Brongn. Ms., p. 99, pl. 84, figs. 1-3, and pl 83,

pp- L and 2 (Qorallian) 5 ¢f. Willinmsonia gigas (L. & H.) and Otosamites
acuminatus (L. & I1.).

Z. avarosws, Sap., p. 97, pl. 86 (Corallian); of. Otoamites acaminatus (L. & H.).

Z. Feneonis, Brongu., p- 99, pls. 87-92 (Corallian and Kimeridgian) ;
= (pums) Williwmsonin gigas (T.. & FUEE

Z. Claravallsnyis, Sap., p- 108, pl. 93, fig. 1 (Kimeridgian) ; of. Williamsonia
gigas (L, & H.).

Z. Renevieri, Hoer, p. 1125 ph. 98, fig. 2 of. W gigus.

Z. distractus, Sap,, p. 115, pl. 93, pp. 4 and & (Kimeridgian) ; of. Ofozamites
avuminatus (L, & H.).

Otoswmites  recurvens, Bap., p. 146, pl 101, figs. 2, 3 (Bathonian) ;
= ¥ Otozamites graphicus (Leck. ).

0. graphicus (Leck.), p. 153, pl. 102, pp. 2, 3 (Bathonian); = 0. graphicus
{Leck.).

O. Brongninyiii, Sehimp., p. 153, pl 103, fig. 4 (Bathonian),

O. plerophyllvides, Schimp,, ex Brongn, MS., p. 157, pls. 104-108 (Bathonian) ;
ef. 0. oblusus, var. ooliticus,

0. microphyities, Brongn,, D. 166, pl. 108, fig. 2 (Bathonian).

O. marginatus, Sap., p. 168, pl. 109, fig. 1 (®Bathonisn); = Otocamites Beani
(L. & H.).

0. Reglei (Brongn.), p. 170, pl- 109, figs. 2-7 (Bathonian),

. devorus, Sap., p. 177, pl. 110, 111 (Cornbrash); of. 0, acininGtys
(L. & I.).

0. lagotis, Brangn., p- 179, pl. 110, fig. 2 (Bathonian).

Sphenozamites Lrowgniartii, Bap., p. 186, pl. 112, ligs. 2-4 (Bathonian) ; ef,
Sewardia armata (Sap.).! :

8. Rossir, Zign., p, 191, pl. 114, figs. 1, 2 (Kimmeridgian); of, Otozamites
Beani (L. & I1.).

Vol. TIT. 1884,
Drichopitys lacinigta, Sap., p- 266, pl. 163, figs. 3-9 (Corallian) ; cf. Daisra
Lindlayana.
Baiera lingifolia (Pom.), p. 279, pl, 159, figs. 1, 2 (Corallian) ; cf. B, gracilis,
Bunb.

Braelyphyltum Desnoyersic (Brongn.), p. 331, pls. 163, 164 (Cornbrash) ; of.
Brachyphyllim snamillare, Brongn.

1 A Wealden species ; vide Zeiller (97}, p. 58, and Seward (94), p. 173.
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Brashyy Bgllun Mareauanum, Brongn., p. 341, pls. 165-168 (Corallian) ; cf.
B. memillare,

B _;aubﬂ.ﬁ,-’? Sup., p. 349, pl. 165, firs, 14 (Corallian) ; ef. 13‘: mamillare. _
Syl ilrem Yigidum (Pom.), p. 391, pls. 177-179 (Corallian); cf. Pagio-
Dhyllum Willicinsoni (Brongn.). & :
PRUcayites Moreanana (pnm_;’, p- 425, pls. 184, 185 (Corallian); ef.
Arauearjye Phillipsi, Carr

Vol. IV. 1891.
Lacnupm-ia Fubyai,

Sap., p. 384, pl. 285, fig. 3 (DBathonian); =# Laccopteris.
(The yveins do g

ot show any anastornoses ; ef. T. Dwnn.ﬁr«:wi.} .
Otosamites Bunturryanus, Zign., p. 460, pl. 298, fig. 1 (Bathonian); = Otuzamites
-Bunbwywms, Zign.

A few species of Inferior Oolite plants have been recorded by
Fliche & Bleicher! from strata in the neighbourhood of Nancy,
Vi Boneronts figured are too small to admit of accurate
determinntiun. .

Additions have heen made to the plants from French Jurassic
strata, by Crié, who records some mew species from Mamers and
other localities, This author has also published brief notes on the
comparison of Freneh Jurassic plants with species from England,
Pnrtu.gal, and the Southern Hemisphere.* A fern described by
Lioiier s Acrostichides rhombifolius, var. rarinervis, Font., from
the Grie Bgars Saint-Giermain bears a close ressmblance to

Todites Williamsons from the English Oolitie rocks.®

GERMANY.

The chief developments of Jurassic rocks in Germany are referred
by Kayser ¢ t, three principal areas :

L Eranko-Swabian area, forming a large curve, “one arm of
Which extends with a south-ecasterly strike from the region
of Coburg to Regensburg, whilst the other stretches thence
in g south-wesf(frly divection to the foot of the Black
Forest.” 1y passage - beds between the Keuper and

! Fliche & Bleicher (82).
® Crié (86) (87) (88).

3 Zeiller (88),

* Kayser (95), p. 239.
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Liassic rocks of the north arm of this area have afforded
a particularly rich flora, which has been described in
detail by Schenk!; this flora is referred to later.

2. North-West Germany; from Helmstedt and Quedlinburg to
the Teutoberger Wald. Several Wealden species have been
described from this region.?

3. Upper Silesian Jura. A belt thirty miles long, from Cracow
to Kalisch.

Kurr® has described a few species of plants from the Swabian
Jura, which suggest a Tiassic horizon ; a few of these may be
compared with East Yorkshire species :

Zawites Mandelstoht, Kurr ; of, Ofozamites paratlshes (Phill ),
Zumites graciltis, Kurr ; of. small forms of Widliamsonta pecten (Phill.).

From the Solenhofen beds in Franconin,* which are classed with
the Upper or White Jura, several plants have been recorded,
especially species of conifers,

The fossil flora of Bamberg, Bayreuth, and other localities in the
Franconian area is one of the richest in HEurope. Plants from these
localities have been described by Sternberg, Goppert, Braun, and
others, but it is to Schenk ® that we owe the most complete aceount
of this Rhetic-Lias flora. Attention has been called by Braun,®
and more recently by Nathorst, to the elose agreement or even
identity of many of the Franconian plants with species of Lower
Oolite age from Kast Yorkshire. The following list includes such
species as illustrate most elearly the marked Lower Qolitic facies
of the Keuper and Lias flora.

Fouisetites Musnsteri, Sternb, ; of. E. eolwemnuris, Bronen,

daiera teniota, Brawn; of. Baiora Phillipsi, Nuth, (Bome of the examples of
B. teniata figared by Schenk ave identical with Yorkshire specimens ; e.g.,
of. pl. ix. fig, 4 of the present volurae, and Schenk’s pl v fig. 2.)

Jeanpanlic Muensteriana (Presl) ; of, Buiera gracilis, Bunb, (cf. pl, ix. fig. 8, and
Schenk, pl. ix, figs. 7 and 10).

! Behenk (67),

* Vide Seward (94), pp. xviii. et SE(q.

8 Kurr (45).

! Unger (52) ; Thiselton-Dyer (72') (7122), ete.
& Hehenk (67).

¢ Braun (43),
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Aerostishites Gosppertianius (Miinst.) ; ef. Todites Wilkiamsoni (Brongn.).

4. princeps (Presl) = Sphenapteris princeps, Presl.

Asplenites Ropsserti (Presl) ; of. Cladophlebis denticulate (Brongn.).

. Ottonis (Gipp.); ef. C. denticulate (fertile pinnae).

Sagenopteris rhoifolia, Presl: of. Sagenopteris Phiflipsi (Brongn.). (Cf. Text-figs.
24-26, and Schexl, pl. it fig. 1; also pl. xviii. fig. 2, and Schenk, pl. xiii.

Phk&-u_ptﬂriﬁ affinis, Schenk ; of. Laccopterie polypodicides (Brongn.).

Thawmatopteris Miinsteri, Gopp.

Dictyap hyitum obtusilobum, Schenk} cf. Dictyoplylhom ragosum (L, & H.).
: Geubifubun, Sehenk

Clathrogteris platyplylie, Brongn. ; el. D. rugosim.

Laccoptariy elegans, Presl; of. Laccopteris Woodwardi (Leck.).

.I.Merrptm‘é.v G iy B K
wepperti, Sehenk wediod bty
o A i, Bohsok }cf. L. polypodivides (Brongn.).

@lapteris tenninerpis, Brauns
Y - 1 4 ol
4] Stenohewra, Sohenk }E»l- T. vittata, Brongn.

Nilssonia polymarpha, Schenk ; of, Nilssonia compta (Phill.), (Cf. ploix. fig. 5;
And Schenl, pl. xxix. fig. 11, and pl. xxx. fig. 4.)
Zamites distans, Presl; of. Podozomites lanecolatus.

ITH"GJJ} Wilum € . =
"Yeium Carnaflienun, Gopp. =
wel Js’:'mmimmm, Giipp. ’ of. Dioonitss.

‘1?;. nconstans, Gipp. 5 el Anomozamites Nilssoni (L. & ).
rechyphyitum Muznstori, Schenk ; of. Cheirolepis setosus (Phill.),

AUSTRIA.

Jurassic plants are poorly represented in the Austrian Empire.
The well dmown floras of Lunz in Lower Austria and Raibl in
Carinthia belong to an earlier epoch, and present but few points of
contact with the Lower Oolite flora of England.

From Steicrdorf in Banat in the south-eastern part of Hungary,
Ettingshansen ! described a few plants in 1852; but this flora has
hubiu more fully dealt with by Andrae,® who recognized nine species
s identical with Lower Oolite types from the Yorkshire coast. As
a4 few only of Andrae’s plants are figured it is impossible to express

4ny opinion as to the identity of some of the species with Lower
Oolite tFPCB.

Liisetites tatoratis, Phill = ? E. columnaris, Brongn.
L’:!ﬂ‘?apm;-ig digitate = Ginkgo digitate (Brongn.),
Sphenspteris abtusifolia, And. ; of. Todites Wiltiamsoni (Brongn.).

! Ettingshausen (52). 2 Andrae (53).
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Alsthopteris Phillipsii (Brongn.) s ; ”
A. dentata (L, & H.) j=: Cladophiebis denticuluta (Brongn.).

Cyathsites deowrrens, And.; of. Eiuiia eifis (Phill.) and Coniopteris arguta
(L. & H.),

Folypodites srenifolius (Phill.) = Laceapteris polypodiotdss (Brongn.).

Canptopteris Nilssoni (Brongn.) ; cf. Dictyophytlion rugosum, L. & IT,

Fecopteris Auryayaria, Brongn, — ¢ Coniopteris hymenoplyiloides (Brongn,).

udrianin baruthing, Bran ; cf, Laceapteris polypodivides (Brong'n.).

Laniopteris vittata, Brongn.

Hwmites Sehwmiedelii (Bternb.) = Williamsesia giges (L. & H.).

Z. gracilis, Kurr :

I‘z!c{-vphyli.’m}a rigidum, Gopp. J} of. W. pecten (Phll.).

Lrotorhipis Buehii, And.)

In 1888 Stur? deseribed several species of Jurassic plants from
Grojec in Galicia, and more recently Raciborski® hog published an
important memoir on the fossil flora of the Cracow district obtained
from the mines of Grojec and other localities. Many of Raciborski’s
species are undoubtedly identical with East Yorkshize plants ; and
the flora az a whole presents a closer agreement with that of the
Inferior Oolite than with any other period. Raciborski recognizes
the correspondence hetween the Cracow plants and those from the
Yorkshire coast, but from the presence of Thinnfoldia and some
other Rhwtic types he econcludes that the flora he describes is
slightly older than the English flora,

The following list, which does not include all the species,
illustrates the striking Lower Oolite facies of the Cracow flora ;—

Danasa micraphylia, Rae.

Lodea TFilliamsonis (Brongn.) = Todites Williamsoni (Brongn.).

. princeps (Presl).  (Raciborski’s figures do not afford satisfactory evidence of
the ocenrrence of this &pleeies. )

Llukia exitis (Phill.)

£ aentifolin, Tae. }:K exilis (PLill.),

K. Thifllipsii, Rac.

Dicksonia Heerii, Rag, — Coniopleris Rapmenophyiloides (Brongn.).

1. Iobifolic (Phill.) = Cladophiciis lobifolia (Phill.).

Thyrsopteris ¥ Murvayana (Brongn.) = Coniapteris hymenoplylloides (Brgng-n.)_

Laccapteris Phillipsii, Zign. = ? Matonidivmn Gaepperti (Ltt.).

Microdistyon Woodiwaidia (Leck.) = Laesopterss Wosdward; (Leck.).

Lymenophyilites ¥ Zoiller, Rac.; of. Rugfordia Gaepperty (Dunk.).

! Vide alsa Zeiller (97), pL xxi, p. 51,
2 Stur (88%).
¥ Raciborski (94),
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Clenis asplenivides (Ett.) |
e Potookii, Stur
o Zeuschneri, Rag,

17¢in'ﬂfr:€ti§fz haiburnensis (L. & H.)3 el Cladophlebis haiburnensis (L. & H.).

Eniopteris of, Stefionewron, Schenk

- Of. wittata, Brongn. }
Sagenopteriy Phillipsis (Brongn.)

o eppertiona, Zien, }
Cladophlspis whithien
(48 salidu, Rae,

| of. Ctenis, sp.

cf. Teeniopteris vittata, Brongn.

of. Sagenopteris Phillipst (Brongn.).

i, Brongn ) } Tordides Willimmsoni (Brongn.).

O, insign; )
P Mszg,;-m e &H)= Cladnphichis denticulatn (Brongn.).
RBIEVLY decurrons (Andrac) ; of. Cuniopteris argute (L. & H.).

£ Two Species of coniferous wood have been described by Felix
i o o A L
o Galicia, which he names Cormocedroxylon  jurénse and

Of.a'd“af'd“""‘”!/lﬂ% Auerbachii, from the Braun Jura and Lower
Lxmcndgian respectively.!

ITALY.

) t important contribution to the Mesozoie Botany
¥ 15 that by Zigno, published in parts between 1856 and
. Ina preliminary paper published in 1853, Zigno® drew
atte.ntmn to the cloge similavity of the recently discovered Lower
(-301-11‘0 (Bathoniau) plants of the Venetixn Alps with those from
Bagt .Yﬂl‘kshire_ Among the Italian plants the following may be
mmftlﬁﬂed a8 nearly allied to or identical with British Inferior
Oolite E'spncies; the Venetian flora is rich in Cycads, the genus
Pozamites being espocially well represented.
Pky[ia:msca Brnnﬁninm‘(ma, Zign,
St formis, Fign, }

Bguiseti
s Bunburyanus, i .
2 T?:‘emansi,:;, Zign, » 418N } ot. Bguisetites coliommnaris, Brongn.

Hy??w:a;;};y Mites Leckenbyi, Zign. Some of the figures resemble fertile pinnsm
o1 the T)

Dichintons _f{fi@m@pﬁm:«z ravemose type (Coniopteris hy-fm‘m])}ayﬂo-ides].
P o .ams h.s-umlwez, Zign. ; of. Puvhypteris lanoeolata,

(j- 9mcm};k.3ﬂ£@, Zign. — ¢ Dodites Williamsoni (Brongn.).

;ycddb])?ﬁ"w (f(ju: Species),
S wndans (L. & H.) = Cladophlehis denticulata (Brongn.) (fertile frond).

'&—_‘—_——__

By far the mos
of 1tal
18852

Not represented in the English flora.

! Felix (82), p. 268, pl. ii. fig. 5.
? Zigno (56-85).
3 Thid. (53).
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Marzarie Paraliniana, Zign, — ? Laveopteris (young frond).
Lhielopteris polypodivides
L, eantigua

Sagenapteris euneata, L. & H, — Sugenopteris Phillipsi (Brongn.), var. ewneata.
8. reniformis, Zign. 5 cf. 8. Phillipsi, vav. cuncuta,

8. Goeppertiana, Zign. ; ef. S Fhillipsi, var. major,

Laceapteris Rotzana, Zign. 5 of. Laceopteris palypodicides.

Danasites Heerii, Zign. ; of. large examples of Nilssoniu compta (Phill.).
Zumites Rotzoanus, Zign. 5 of. Williwmsonia pecten (Phill.)
Liluphylium grandifolium, Zign,

Otozamites Matheilinnus, Zign, } ef. Otozamites payalelis, Phill,
0. Nathorsti, Zign,

0. Viestinus, Zign. ; of. 0. graphicus (Lock.),

0. Massalongianus, Zign.
0. Feistmantelis, Zign,
0. Molivianus, Zign,

0. Gunosse, Zign,

0. Trevisani, Zign,
Sphenozamites (threp spacies) .
Ofvzamites Bunburyanus, Ligu, = 0, Lunburyanws, Zign,
Tilustolepis otozsamites, Zign.

B, acuminata, Zien, f = Williwmsonia, sp.

B. feleain, Zign,

} = LZuaccopteris polypodioides (Brongn.).

=

} = 0. Feistmanteli, Zign,

CL. 0. Beani (L. & T.).

SWITZERLAND.

The species which Teer refers to a Jurassic horizon in his Flora
Fossilis Helvetie! ave few in number, and in several instances too
fragmentary to admit of determination. The numerous specimens
classed among the Algwe are practically valueless for our Present
purpose.

Sagenapteris Charpentiers, Heer (Lias) ; cf. Sagenopteris Flallipsi,
Zamites formosus, Heer= Williamsonia gigas (L. & H.).

Z. Feneonis, Brongn, (Kimeridgian) = ¢ jy, gigas,

Fhichopteris affinis, Schenk (Lias); of. Zaceopteris polypadivides {Brong‘n.).

PORTUGAT.

Most of the Mesozoic plants recorded from Portugal may be
identified or compared with Wealden species, or with plants from '
higher horizens in the Oretaceous system. Both Heer® and

* Heer (76), vide also Heer (63).
# Heer (81).
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Saporta® have deseribed several species of plants from strata of
Jurassie age, some of which ave probably identical with English
Species.  Several of the ¢species’ founded by Saporta on extremely
small fragments possess but little value as definite specific types,
and it is impossible to form any accurate estimate of the number of
Bast Yorkshire types which may be represented in the Portuguese
flora of Jurassic age.

Lguisetum Jusitanicum, Heer, figured by Heer and Saporta, may
¢ identical with FEguisatites eolumnarss, and Ofozamites angusti-
Toliug, Heer, agrees fairly closely with some of the English examples
of Williamsonia pacten (Phill.); among the fragments referred by
Saporta to Sphenopteris there are some which recall Comioplerts
hi’/”‘f’nﬂpﬁ-ylioz'df.v and C. guinguelsba; but it is useless to attempt
™ base any detailed comparisons on such imperfect data.

SCANDINAVIA.

The Rhsetic flora of Scania, in Southern Sweden, contains several
Species which are closely allied to Lower Oolite types. Nathorst’s
Memoirs on the plants from Pilsjs, Bjuf, Helsingborg, and other
localities in Scania, arc among the most important eontributions
to our knowledge of Lower Mesozoic floras, and they enable us
%o obtain a fuirly comprehensive view of the characteristics of
Rhetie vegetation. Nathorst has himself drawn attention to the
Humerous points of contact between the Rhactie flora of Sweden
and the later flora of East Yorkshire.? The following list includes
such species from Nathorst’s lists us best illustrate the existence
?f a Lower OQOolite facies in the Swedish flora; for further
wformation regarding the Scanian plants reference must be made
to Nathorst's memoirs, from which the following species have been
selected ;— 9

Imeznmoptrris Sehenii, Nath, Nab represented in the British flora, but worthy
of note as possibly the rhizome of Dietyophylhan,

Cladophishis nebbensis {Brongn.) i
C. Heori, Nath. v of. Cdaphlebis dentiowlata (Brongn. ).
Asplenites, sp. )

—_— .

1 Saporta (94), vide also Sharpe (50).
2 Nathorst (80), p. 82.
3 Nathorst (78") (78%) (78-36).
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Dictyophylium Nilssoni (Brongn.
). Muenstori {Gipp.)
Sagenopteris alita, Nath,
8. vhoifalia, Presl }
8. uhduiate, Nath. (Possibly not o distinet gpecies.)
Nilssonia polyorplin, Schenk; of. Nifwonia compie (Phill.),
Avmnozamites gracilis, Nath.; ef. Anomosmmites Nilssoni.
Lodozamites distans (Presl) ; ef. Padosamites lenteenlaties,
L. lungeolatus (L. & H.) = 2. tanecootaing {L. & H.).
Baicra Geinitzi, Nath, i el Ginkgo digitate {Brongn.) and @, whithiensis, Nath.
Latissyya Brawiii, Endl, ; of. Tavites saitisides (Teck,),
Lepidopteris Ottonis (Gapp.) (= dsploniten Ottancs, Schenk): of, Claduphilehis
denticulate (fertile pinna).

Cenis fullnr, Nath. (= dnthraphyopsis ¥ dssoni, Nath.) ; of. Ctenis, sp.
Lhitozamites Nilssors, Nuth. s ef. Philozamites Leekendys.
“Aerastichites Gooppertionus (Mtwst.) ; ef. Todites Willicmsoni | Brongn.).
Teenfopters. I ath. j
;{ :{:f;,::f;;ﬂ;::ﬁifl‘g:‘;lg‘lth J! ef. Tieniopteris wiftata, Brongn.
Ginkgo weinitta, Nath,
Batiera peueipareiie, Naih. ; of, Baiera FPhittipsi, Nath,

Sekanowslia vigidn (Heer) ; of. Cuehanowsiia Mervagyana (L. & H ik

) } ek Dictyoplylivin rugoswmn, L. & H,

ef. Sagennpteris Fhillipsi
{Brongn.,).

Some of the Rhawtic plants from Seania comparable with Jurmseie
&pecies are figured by Nathorst in his Geology of Sweden,!

BORNHOLM.

Jurassic plants from Bornholm have long been known thro ugh the
description of a fow species by Pingel, Brongniart, Forcllhnmmer,
and Nathorst, but it is only recently that any complete account of
the fossil flora of this island has been attempted.  Bartholin’s
investigations * clearly demonstrate the oteurrence of seyopg]
Tnferior Oolite species in the Bornholm fossil flora; he concludes
that rather less than half of the species are identical with or closely
allied to Rheetic plants, while ahout one-third agree with Inferioy
Oolite types. The species enumerated below afford strong evidenee
in favour of the existence of a well-marked Oolitic facies in the
Bornholm flora; in fact, T am disposed to consider that the Inferior
Oolite types predominate over the Rhetic and Wealden species,
Sugenapteris Phillipsii {(Brongn.) = & Plitlipsi.

Diclsonia Pingelii (Brongm.) ; ef. (pars) Coniopteris J'T!!f}m-')m_pfzy!!nir&.\e (Brongn. ).
Aspleniiom Roesserti (Presl) ; ef. Cladophichis dentiviilgia (Brengn.),

1 Nathorst (92), * Bartholin {92) (94).
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Aﬁﬂlﬂﬂiﬂ‘ﬁl Zﬂl!‘?:fﬂvﬁ”’”z {P'h-i]l_) = G?@dﬂphk}bm ?ﬂbl}fOFl‘ﬂ {Ph’l“).
acoipteris elegans, Presl i of. Tacoapteris polypodivides (Brongn.).
Taniopteris fentinervis, Brawn; ef. T. vittata, Brongn. i
Mioradictyon Waodiwardianum, Sap. = Laceoptoris Woodwardi (Leck.).
Dictyophoylium Nilssoni (Brongn.) =2 D. rugosum (L. & IL).
“Anthrophyopsis Nilssoni, Nath. ; of. Ctenis, sp.
Lordozamigeg lanceolatus (L. & TL.) = P. laneeolatus {L'- i
Nibkiones Polymorpha, Sohenk (pars) = PV, fenmineivis, Nath.
O_fommi,tes obtususe (L. & HEY,
0. Regiui (Brougn.),
Ginfyy digitata (Rrongn,)
G. iettoni, Hoer

} = @ digitata (Brongn.).
Cerskr.mmm);iu rigida,

Heer ; ef. Baiera Lindleyana (Svhim]).).
l’rtg'iu}?hyh?mnfﬂhfrmml, Barth., ; ef. 2. Williwnsoni (Brongn.).

DENMARK.

Bartholin 1 o rocently figured and deseribed some plant
ey found in an erratic block of ferruginous sandstone from
the glacial deposits near Copenhagen. The S]mnim(:ns are for the
most parg very imperfect, and their determination is a matter of
Some uncertainty, hut one or two of the species are represented
¥ more satistactory examples :—

Ginkgo Huttoni —
Lodvzamies Ianceolatug intermeding, Heer } ey g ey
i ARGUstifolivs (Hich,) o

Clsandrisdiym, vittatum = Taniopteris vittata, Mg

G, digitata, Brongn.

ARCTIC REGIONS AND RUSSTA.

1. SPITZBERGEN.
tdenskigld and Oberg obtained a collection .ﬂf
& from Cape Boheman (lat, 78° 22" N.), which
have been described by Heer? and lately revised by Nathorst.®
This florg, consisting of a small number of species, is mo doubt

APProximately of the same age as that from the Bast Yorkshire
strata,

In 1879 N,
Juragsic plant

Sphenopieris thulensis, Heor ; of, Comiopteris hymenophylioides (Brongn.),

Pecoptoris ecitis, Phill, (fragment too small to determine) = P Kiukia exilis (Phill.).
Taniopters, 5D.; ef. 7. pittata, Brongn,

! Bartholin (07). * Heer (771), p. 26. ? Nathorst (97).
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Anomazamites bifida (Hear) = ? Nilssonia tenwinerviz, Nath,
Ligeisetites, gp. 3 of. Liquisetites cotumnaris, Bromgn.

Podozamiles lanceolntus (T, & IL.) = ? Padozamites lancealatus.
Ginfkgo digitata (B rongu.) 1

G. Iuttoni (Sternberg) = Ginkgo digitata (Brongn.),

G, integrinsonia, Hoer J.

Livus prodromus, Heer; of. Ceelanowshia Murrayana (L. & H )k
Stenovrachis striolatus (Teer) ; of. Ginkgo, sp, (male flower).

A few plants which suggest the same geological horizon ag that
of the Cape Boheman beds have been deseribed also from Sassen Bay ;
the specimens referrved by Nathorst to Nilssonia of. orientalis, Heer,
may be compared with the English species V. tenuinervis, Nath.

The Mesozoic plants obtained from Advent Bay and. Cape
Staratschin in Spitzbergen belong to a somewhat higher horizon,
and bear a close resemblance to Wealden types; they are probably
of uppermost Jurassic age.!

In a paper published in 1890 Schenk? describes a species of
Araucariosylon and two species of Cedroxylon from the plant-beds
of Green Harhour ; the specimens were originally deseribed by
Cramer under the generic name Pinites.?

2. SIBERIA.

Among the Mesozoic floras of the far North the most important,
from the point of view of the distribution of Lower Oolite species,
is that which Heer has described from material collected by
Czckanowski, Hartung, and others. The principal localities at
which these Jurassic plants were discovered are Ust-Balei, in
latitude 51° N., about forty miles north of Irkutsk, the Upper
Amoor River, the Lena district, and elsewhere.*

= [ Coniopteris  hymenophyiloides
(Brongn.).

. Maakiona, Heer

Dicksonia elavipes, Moer

D. aretica, Heer

Asplenium whitbisnse (Brongn.) = Todites Williumsoni (Brongn.) and (pars)
P Cladophiebis dentivulate (Brongn.).

Thyrsopteris Murrayona (Brongn.) }

1 Vide Heer and Nathorst, lac, cit,
% Sehenk (90).

* Oramer, in Teer (68).

s Heer (77%) (78) (83Y).
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A, arguintum, Heer )

A. distans, Heer i ol € dentieulate (Brougu.).

A, Petrusehinense, Hepr

Phyllotheon Stbivien, Heer ; of. Equisetites columnaris, Brongn,

Podozamites (several specics fonnded on small fragments) ; of. Podozemites
laneeolatus (L. & H.).

Baiera longifolia (Pomel)

Ginkgo lepida, Meer

2. Cekanowskiana, Heer 5 of. B. gracilis, Bunb,

Beveral forms of Ginfgo leaves, including numerous examples of 6. digitote refarred
by Ieer to various species ; a lvw specimens resemble &, wkztbwusas, Nath.

Tﬂc)ﬂf)?ifjs setacea, eer; of, Baivra Lindleyone (Schimp,),

Czeleanowskia vigida, ]It.(.r}

C. setaven, Heer

Anomozamites ongulatus, Heer; of. Nilssonio compta (Phill.).

Anomozamites Lindleyonus, Sclurup = Anomozamites Nilssoni.

} cf. Baiore Phitlipsi, Nath,

= (pars) Ceokanowskin Murvayang (L. & H.).

In 1879 and 1881 Schimalbausen® published a memoir on the
Jura-Flora of Russia, in which he described plants from the coul-
basin of Kusnezk in the Altai Mountains, in West Siberia, from
the valley of the Petschora River in North-Bast European Russia,
and from the lower Tunguska River in Northern Siberia. From
these regions he recorded cerfain species of plants indieative of
a Jurassic age, such as Ginkge digitats, Crelanowshia rigida,
Thyrsopterds prisca, Heer, and other ferns. Tt is, however, very
probakble, as Zeiller® has shown, that these plant-beds should be
referred to a Permian horizon, The reasoms for this eonclusion
and the correctness of Schmalhausen’s determinations are discussed
at length in Zeiller’s paper.

Eichwald® has recorded a few Jurassic plduts from Kamenka
and other localities in Southern Rugsia :—

Alsthopteris insigniy = ? (ladopllebis denticulata (Brongn.).
Teniopteris vittata = T. pittate, Brougn,

Zwmnites lanceslatus = Podosamites lanocolatus (L. & H, 3y

Cyelopteris ineisa, Bich. = ? Ginkgo digitate (Brongn.).

Sphenapteris prises, Eich. ; of. Coniopteris hymeonsplylloides (Brongn.).

From Disco Island and from Kome on the north-west coast of
Greenland, Heer * has deseribed numerons species, which indicate

1 Sehmalhuusen (79) (81).
¢ Zeillexr (96).

3 Bichwald (68), p. 15.

+ Heer (75) (83%),
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on the whole a Cretaceons rather than a Jurassic flora; some types,
however, are identical with or closely allied to East Yorkshire
species.

Zemites speciosus, Heer ; of. Williamsonia peeten (Phill.).

Nitssonin Johnstrupi, Heer ; of. Teeniapteris major, L. & H.

Ginkgo multinervis, Deer ; of. G. digitata (Brongn.).

Preris frigida, Heer = Cladophlebis denticulata (Brongn,)-

In 1896 Dr. Hartz,' of Copenhagen, published a description of
cighteen species of fossil plants from Cape Stewart on the cast
coast of Greenland; he considers the flora to be of Rhmtic or
Rheetie-Tias age, but he expresses his opinion enutiously, and
points out that the evidence is hardly sufficient to admit of
accurate determination of the geological horizon. Some of Hartz’
plants are no doubt identical with Tnferior Oolite species.
Cladophlebis Roesserti Groendiundive ; of., C. dintienlate (Brongn.),

C. Stewartiana, Ilarts, e ;

= 2 . denticulate.
Asplenites, sp. (fertile pinna) } Sl
Todea Williamsonis (Brongn.) = Todites Williamsoni (Brongn.).
Ptevophylhun subequale, Hartz ; of. Williamsonia pecten (Phill.).
Fodozamites laneeolotus (Lo & TL) | _ 5 eolit
P. Schentii, Harta } =2 tansolatus
gfff;ﬁ?ﬁlﬁfkﬁlﬁf’m’ b } = Crahonoushia Murrayane (L. & 10,

3. Frawz Josur Laxp.

A few somewhat fragmentary plants have heen collected by
Nangen * and by the members of the Jackson-Harmsworth
expedition® on the north side of Cape Flora, which suggest
a comparison with members of the Inferior Oolite flova of England ;
but the specimens are hardly mumerous enough and sufficiently
well proserved to afford certain evidence of geological age.

The plants obtained by Nansen were examined by Nathorst,*
and compared by him with the Upper Jurassic flora of Spitzbergen.
Among the specimens mentioned by Nathorst the most interesting
is a leaf of Ginfkgo, very similar to some of the smaller examples

1 TTartz (96).

? Numsen (97), p. 484.

# Newton & Teall (87), p. 493, pl. xxxviii.
4+ Nathorst, in Nansen (97), vol. ii. p, 484,
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of &. digitata (Brongn.), from the Yorkshire coast, which is
referred to a new species, @. polaris, Nath,; this might perhaps
be designated &. digitata, var. polarss. Some of the Jackson-
Hermsworth plants have been figured in a recent paper by
Newton & Teall' The specimens deseribed by the latter authors
are referred to the genera Ginkyo, Thyrsopterds, Baiera ?, Fieldenia ?,
Podozamites 5 but the material is insufficient to enable us to do
more than express the opinion that the Cape Flora beds may be
best compared with Oolitic or Wealden strata of other regions.

Messrs, Newton & Teall have also deseribed some plant remains
from Cape Stephen, about twenty miles west of Cape Flora, which
they compare with Schmalhausen’s species from Petschora and
Tunguska. It is very probable that these Franz Josef plants may,
like Schmalhausen’s, be referred to a Permian horizon.

NORTH AMERTICA.
1. Usniren States,

Fontaine’s monograph on the older Mesozoic flora of Virginia
contains several illustrations which forcibly reenll Tower Oolite
plants. Tt is to be regretted that the drawings of the fossils have
not been executed in more detail; they are often too sketchy,
and presumably somewhat inaceurate, to enable one to feel mueh
confidence in the nature of the plants represented. Fontaine thus
concludes the diseussion on the age and affinities of the floras:—
“ Buropean authors, and especially Schimper, often call attention to
the strong resemblance between the Rhatic and Lower Jurassic
floras, the likeness to the Lower Oolite of England being especinlly
striking. In accordance with this fact, the presence of a marked
Jurassic element in the flora of these Mosozvic beds, both in
Caroling and Virginia, is of itself an evidence that they cannot
be older than Rhewtic. We are, then, I think, entitled to consider
that the older Mesozoie flora of North Carolina and Virginia is
most probably Rheetic in age, and certainly not older.” ?

! Newton & Teall, loc, cit. p. 503, pl. «li.
? Fontaine (88), p. 128.
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Stur ' has pointed out the close similarity between the Lunz flora
of Austria and the Rhetic flora of Virginia. Perhaps the most
striking example of a type identical with, or at least very nearly
allied to, a Lower Oolite species is afforded by some fronds referved
by Fontaine to the genus Aderostichifes. In his description of
plants from Virginia, Bunbury * expressed the view that as regards
the evidence afforded by the fossil plants the strata might be
referred with almost equal plausibility to cither the Triassic or
Jurassic series.

Equisctites Rogersi, Schimp. (considered by Rogers identical with E. colemmnuris
from Brora in Sutherlandshive ) ; ef. Bquisetites colummoris, Brongn,

Muerotenioptevis magnifolia, Rog.; ef. Teniopieris major, L. & H.

Aerostichites linnamfolio, Rog.

A. rhombifolius, Font.

A. densifolivs, Font.

Cladophtebis mivvophylle, Font,

Lodozamites Lmmonsi, Font. ; of. P. lanceolatus (L. & IL).

Ctenophylinm Brawnionwm, Gopp. ; ef, Divonites sp.

Asterocarpus vivginiensis, Font. (fertile fragment) ; of. Cladophichis dentienlute
(Brongmn. ).

ef. Todites Williamsoni (Brongn.).

The numerous plants described by Fontaine in a later monograph
on the Potomac or younger Mesozoic flora* consist for the most
part of Wealden and other Lower Cretaceous species, but Jurassic
forms are also represented.® The ¢Potomac flora’ of Virginia
and Maryland is in reality made up of floras varying in age from
Upper Jurassic to the upper members of the Lower Cretaceous,
and does not represent a single flora marking one definite geological
horizon, It is unnecessary to attempt a detailed analysis of the
species deseribed by Fontaine. Soeveral of the plants agree with
Buropean Wealden types, others point to a higher horizon, and
there ave a certain numhber which may be compared with Lower
Oolite species. Tt is very difficult to institute any exact comparison
between the Virginian and the East Yorkshire plants without
access to the specimens themselves ; the illustrations in Fontaine's
monograph hardly do justice to the rich material, and the excessive

L Stur (887).

* Bunbury (47), p. 288.

# Fontaine (83), p. 12.

+ Fontaine (89).

% Vide also Ward (95) (96) (97), and Marsh (98).
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number of new specific names tends to confusion and misleading
conclusions.

Oradaphlebis virginiensis, Tont. The two specics Cladophlebis denticulala
€. denticulata, Font. (Brongn.) and Todites Willicmsoni

C. fuleata, Font. (and other species) {Brung:# = I heli‘ew, represented
among the rotomae rerns.

ef. Coniapteris hymenaphytioides (Brongn.)
Asplensopteris adientifolia, Font. (fertile pinne). This speeies is pm_bn hly
Aspidium maerovarpun, Font, vepresented by some of the fronds referred
by Fontaine, on insufficient evidence, to
Thyrsopteris.
Selevopteris ellipticn, Font.; ef. Pachyptoris lanceolata.
Piatypterigivm densinerys, Font. ; ef. Nilssonie compte (Phill.).
Ctenopieris insignis, Font. 3 cf. Péilozamites.
Nageiopsis mievophylle; cf. N. anglica,
Cephalofazopsis (several species) 5 ef. Tawites zamioides (Leck., ex Bean MS.).
Williamsoria virginiensis, Tonb. 5 el Billiemsoniv giges (L. & IL.).

Tn 1896 Fontaine® published a list of fossil plants from Cali-
fornia which he identified as probably Lower Oulite species; these
include species of the genera Cladophlebis and Thyrsopleris, also
? Sugenopteris rhoifolia, Pachyphyllum Williamsonis, Podozamites
lunceolatus, species of Clenaplyllum and Ctends.

One or two gpecies, comparable with Lower Oclite forms, have
also been deseribed by Newberry?® from Triassic rocks of New
Jorsey and the Connecticut Valley.

2. Carapa,

The plant-bearing strata of Canada have afforded but few species
which may be considered identical with European Jurassic forms;
but some of the plants obtained from the strata in the Rocky
Mountains, named by Dr. G. M. Dawson the Kootanie Series,
appear to be very closely allied to Lower Oolite species. Sir
William Dawson has drawn attention to the presence of certain
types in the Kootanie flova, which vecall species described by Heer
from Jurassie rocks of Siberia.®
Uladophlehis faleata, Font, ; of. C. deticulute (Brongn.).

L«t’pto.-;trobrm En;ozg‘tfust, Font. } = ? Ceelanowskio Murrayane (L. & IL.).
Pirius sushwaensis, Daws.

1 Fontaine (96),
2 Newberry (88).
9 Dawson (85) (92).
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Salisburia sibivica, Heer | of. Ginkgo digitata (Brongn,) and Baieve Phillipsi,
8. lepide, Heer j Nath.
Podozamites lanceolatus = ? P lanveolatus (L. & H.),

PERSTA.

Several species of plants have been deseribed hy Gippert, Bichwald,
Sehenk, and Krasser from various localities in Persia; the flora is
considered by Schenk to point to a Rhatic age ;? bt the general
facies of the vegetation bears a distinet resemblance to the Lower
Oalite * flora of Bast Yorkshire. 1t is not an easy matter to decide
between & Rheetic and Inferior Oolite age when we have but a few
fossil plant species as evidence; the close agreement between many
of the elements of these fwo ﬂurfi- renders their separation a matter
of difficulty when the material is not very abundant. Whether or
not the Persian plant-beds belong to a Rhsetic horizon, there are at
least certain species in elose agreement with Lower Oolite types.
Asplenivin Boesserdi ;  of. Oladophiehis dentiewlate (Brongn). There is an

especially close resemblance between some of the large pinnules figured by
Schenk and those of similar form from East Yorkshire,
Ctenazanmites eyondea, Nath. ; of. Ptilosamites Lechentdyi.
Dictyaphyiliom acutilobum, Schenk ; of. Diotyaphyitum rugoswm, L. & H.
Oleandridium tenuinerve; of, Tmzwpm is vittata, Brongn,

Plerophylium Brawnigruwm, Gopp. ; of. Williamsonia peeten (Thill, ).
Fudozamites lanceolatis = P P, lanceolatus (L. & ).

Nitssonia polymorpha } ef. Nilssonin compta (Phill.).
N, compta

Ginkgo Musnsteriana; of. Buiera gracilis, Bunb. , and B. Phillipsi, Nath.
Aerastiohiles W’t.’c’a(&nmmm" Todites Wclhammm (Brongn.).
Zamites approzimatus, Bich.3; ef. Ofozamites.

SOUTH AMERICA.

Among the Rhetic plants described from South Ameriea by
Szajnocha* (Argentine Republic) and by Zeiller® and  Solms-
Lnubach® (Chili), there are some species comparable Vnth British

! Schenk (87), Krasser (91).

2 Hichwald (68), p. 18.

3 Eichwald (68), pl. ii. figs. 3, 8.
4 Bzajnocha (88).

& Zeiller (75).

& Solms-Laubach (99).
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Lower Oolite types; these are referred to later under the genera
Baiera and Podozamites.

CHINA.

Among the Mesozoic plants recorded from China there are some
speeies which appear to be identical with Lower Oolite forms.
Our knowledge of the fossil flora of China is based chiefly on the
work of Newherry,! Brongniart,® and Schenk.?

Podozamites lanceolatus (L. & T) = ? P, landeolatus (L. & H.).

Plerosmnites sinensis, Newh, 3 ef. Williawmsonia pecten (Lu & H.).

Sphenapteris orientalis, Newb.
THymenophyllttes tenellus, Newh.
Feoopteris whithiensis, Brongn. ; of. Todites Williamsoni (Brongn.).
Aspleniam argutulwm, Heer ; of. Cladophlebis dentiewlatn (Brongn.).
Crehanowskia rigide, Heer.  (Fragments too small to determine.)
Divksonia coriacea, Schenk ; of. Coniopteris hymenophylloides (Brongn.).
Baiera ongustiliba, Heer; cl. Baizra graeilis, Tunb,

Olsandridium ewryehoron, Schenk 1 cf. Taniopteris vittata.

Lycapadites Willicnsons = & Pagiophygllwn TWitliamsont (Brongn.).
_Anomozamites Loczyt, Schenk 3 cf. Anomozamites Nilssond, Schimp.
Dictyaphylivm aeutilobum; * cf. D, rugosum, L. & H.

} = ? Ooniopteris hymenophylloides (Brongn.).

JAPAN,

Geyler,® Nathorst,® and Yokovama” have desermibed several
species of Mesozoie plants from Japan, some of which appear to
be of Wealden age,® while others from Central Japan indicate an
Inferior Oolite flora similar to that of East Yorlkehire.

Dicksonia nephrocarpa; Bunb, (small fragments) = ? Coniopteris Aymenophylloides
{Brongm. ).

Peeopteris exilis, Phill. 5 of. Coniopteris arguta (L. & M) and Klukia evilis
(Phill.).?

Asplonivm whithiense (Brongn) | oo optndiibis denti
. Bl tiewtlata (Brongn.).
A. distans, Heer ) el St

1 Newherry (67).
2 Brongniart, in David (T4).

3 Behenk (83) (88)-

4 Vide Schenk (85), p. 165 ; determined by M. Zeiller.
5 Geyler (77).

§ Nathorst (90%).

T Yokoyama (89) (94).

8 O also Cladophlehis Dunkeri (Schimp.).

9 Beward (94%), p. 101.
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Fodozamites lanceolatus (L. & H,) = ? Padosamites lancsolatus (L. & H.).
Vilssonda nipponsnsis, Yok.; of. N. eomptn (Phill.).

Sagenopteris, sp. ; of. 8. Phillipsi (Brongn.).

Ginkgo digitate (Brongn.) = Ginkgo digitate (Brongn.).

G of. lepida, Heer; of, Baiera Phillipsi, Nath.

Nilssoniw orientalis, Heer; of. Taniopteris vitiata, Brongn.,

INDIA.

Tt has long been recognized that some of the Upper Gondwana
floras of India present several features in common with European
Jurassic floras. Feistmantel and others have identified various
plants of the Kach and other Tndian floras with Lower Oolite
species from East Yorkshire, but it is very probable that the
eorrespondence between these widely separated floras has heen
rather underestimated than exaggerated. Fossil plants of the
Kach (Umia) flora were first deseribed by Morris® in Captain Grant’s
Geology of Cufeh, published in 1840, and in more recent years
numerous speeies have heen described by TFeistmantel® and
others.® The Jabalpur flora, so called from the town of Jabalpur,
also eontains several elements of a marked Lower Oolite facics.
Both the Jabalpur and the Umia floras appear to be approximately
of the same age; in the recent edition of the Gevlogy of Tndia *
the latter is compared with the Middle and the former with the
Upper Oolite. Several species of the Rajmahal flora also bear
a striking resemblance to Bast Yorkshire types; this flora has
been referred to the Liassic period.

In the following list are included such species as appear to he
identical with or at least closely allied to British Inferior Oolite
types; a more detailed comparison is made in several instances
in the descriptive part of the Catalogne :—

Macrot@nioptoris ovata, Schimp. ( = Teniopteris ovalis, L. & H., as identified by
Oldham & Morris) = ¢ Twniopteris mujor, L. & IL. -

Teeniapteris late, O. & M. ; of. the smaller forms with 7. major.

Oleandridivon vittatwm (Brongn.) = P Teniopteris vittata, Brongn.

! Morris (40).

* Feistmantel (76) (77) (79) (80) (81).

* Oldham & Morris (63).

4 Oldham, R. D. (93) ; vide also Blanford (76).
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Angiopteridivm spathulatum (MceClell.) ; of. T\ vittata.

Prevophyllun prineeps, 0. & M, ; ef. the larger forms of Nilssonia compte (Phill.).

Palzozamic dengalensis, 0, & M.

Olozemites contiguus, Feist.

Ptilophylium acutifolivm, Morr.

P. tenerrimum, Feist,

P. eutehense, Morr,

Otozantites Mistopi, Old, ef, Willinmsonia pecten (Phill.),

(fozamites distans, Feist.

0. gracilis ?

0. angustatus, Feist.

Otosamites Bunburyanus = ¥ Otozamites Bunburyanus, Zign.

¢ Inflorescence of Cycad ™

Williwimsonia cf. gigas

Pocopterds indiea, 0. & M.

Asplenites macroearpus (0. & M.

Pocopteris lobata, 0. & D ; el. (paxs) Coninperis arguta (L. & H.).

Sphenopteris Bunburyenis, 0. & M. ; of. Condapteris hymenophylloides (Brongn.)

Alethopteris lobifutia (Phill.) = ? Cladophiebis lobifslia.

Pachypteris brevipinnata, Feist.

Dichopteris ellorensiz, Feist.

Avaucarites (7) gracilis, 0. & M. 5 ef. Lycopodites faleatus, L. & H.

Plerophylim Footeanum, Peist.

LPodozamites laneceolatus (L. & H.) = ? P. lanceolatus.

Aravearites eutelensis;, Feist.

A macrapterus, Feist. l of. Arauearites Phiilipsi, Carr.

A. kachensis, Feist,

Echinostrobus ( Thuytes) expansus (Sternb.) } =1 Brachyphyllon mamillare,

Brachyphyllun mamillare, Brongn, Brongn.

Tuwites planus, Feist. =¥ Tazstes zamioides (Lock,, ex Bean MS.).

Pashypterss (Cryptomerites) divarieatus (Bunb.) = Crypomerites divaricatus,
Bunb.

} cf. Otozamites Feistmanteli, Zign.

} cf. Williamsonia pecten and V. gigas.

) } ef. Cladophichis dentioulata (Brongn.).

} el. Pachypteris lanceolate, Brongn.

AUSTRATTA,

A valuable summary and critical review of the * Fossil Flora
of Australia,” by Dr. Feistmantel, was published in 1890 by the
Department of Mines, New South Wales? This work, which was
based on a memoir previously published in the Palaontographica
(1878-79), contains a eomprehensive historical sketch of palao-
botanical literature relating to Australia, and a revised list of
fossil plunts from various geological horizons.

! Tdentified by Schenl (83), p. 263, as dsplenivimn whithiense.
# Feistmantel (90).
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In the following list a few species are enumerated for Comparison
with British Lower Oolite forms.!

Alethopteris anstralis, Morr. (Victoria, New South Wales, Queensland, and
Tusmanin) ; of. Cludiphlebis denticulata (Brongm.).

Byuisetum votiferum, Ten.-Woods ; of. Liquisetites columnaris, Brongn. (smallor
form).

Sphenopteris hastate, MeCoy

8. germana, MeCoy

Sagenopteris vhoifolia, Presl ; of. 8. Phillipsi (Brongn.).

Lodozamites lanceolatus = P L. lancenintus (L. & H.).

Léilaphyitum oligonewrwi, Ten.-Woods; of. Willinmsonia pecien (Phill,).

Otozamites Mandslslohi, Kurr.

Jeanpaulia bidns, Ten.-Woods; ¢f. Baiera gracitis, Bunb.

Lhiebapteris alethoptoroides, Bth, ;2 of. Taccopleris polypodioides (Brongn.).

} of. Condopteris hymenophyllaides (Brongn.).

Since the publication of Feistmantel's work several species of
Queensland plants have been recorded by Jack & Etheridge *
in their Geology of Queenstand and New Guinea. More recently
specimens have been collected by the staff of the Geological
Survey, and some of these are described by Shirley* in a paper
contained in Bulletin No. 7 of the Queensland Geological Survey.
Some of the species of Ginkgo and Baiera mstituted by this author
are founded on imperfect specimens hardly worthy of being raised
to the rank of type-specimens. Among the leaves referred to
these two genera there are some examples which bear a fairly
close resemblance to Baiera gracilis, Bunb., e.g. Ginkgo bidens
(Ten.-Woods) and Buiera ipsviciensis, Shir. A fragment named
Lictyophyllum Bremerense may be compured with 2, rugosun,
L. & H., and a leaf figured as Sagenopteris rhotfolie recalls
8. Phillipsi (Brongn.). The specimens described as Beania
geminata afford little or no evidence of generic identity with
Carruthers’ genus. Some of the fossils figured by these aunthors
are referred to in the descriptive part of the Catalogue.

! For figures, vide Feistmantel (90), MeCoy (47) (74), Tenison-Woods (83).
? Etheridge (8),

3 Juck & Etheridge (92),

4 Shirley (98).
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In the descriptive part of this Catalogue the species ave grouped,
as far as possible, in accordanee with their natural affinities. Some
of the genera are discussed at length, but in the majority of cases
reference must be made to the two valumes on the Wealden Flora*
for an account of the history and application of generic names, as
also for definitions of Families and Classes, Several of the specimens
are from the collection of William Bean, and these usnally bear
a label with his determination. Bean’s names are often quoted in
the deseription of the specimens as oecasionally throwing light
on the current use in his day of various specific names ; but, on
the other hand, it is necessary to exercise considerable caution in
attaching importance to the determinations of this enthusiastic
collector. The localities are, in many cases, too vague to serve as
guides to the exact Tiorizon from which the plants were obtained ;
we {requently find nothing more than “near Scarborough,” * near
Whithy,” ¢ Scarborongh,” ete., indicating that, as a rule, the
necessity of giving accurate information as to the position of the
beds had not been realized.

In several instances the difficulty of determination has heen
considerable, owing to the constantly recurring question as to the
advisability of uniting a series of specimens under one specific
name or of emphasizing the existence of slight diffevences by the
use of distinet names, It frequently happens that the examination
of the material in a single collection lends to the view that certain
forms are specifically distinet; but the abundance of specimens in
several museums often supplies transitional forms which render

1 Beward (94 ') (93).
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specific separation too artifieial. Tn cases where we have a large
number of forms constituting a series, and the extreme types
exhibit marked distinetive features, it has been found convenient
to use a specific term in a comprehensive sense, and to append
a second name as indicative of a ¢ form’ or varicty. The species
Sagenopterds Phillipsi (Brongn.), as used in this sense, includes
leaves or leaflets differing considerably from one another in size
and shape; but from the analogy of recent plants, and from the
occurrence of more or less connecting links hetween the extreme
types, it seems preferable to include all under one term, and to
refer to the more distinet forms by varietal names, which in some
cases may have been previously used as specific designations, The
small form of Sagenopteris named by Lindley & Hutton S. cuncata
may be spoken of as S. Phillipsi, var. cuneats, while a fow
examples of unusually large leaves ave referred to as 8. Phillipsi,
VAT, major.

My tendency has been to diminish the number of specific names
in cases where the data afford insufficient evidence of important
differences. It would reduce specific distinctions to an absurdity
to designate by a special name the various forms of cyecadean or
fern leaves which may be grouped around a well-marked type. At
best the material is insufficient for accurate diagnosis and deter-
mination; and while drawing attention to such forms as afford
valuable evidence in the recognition of geological horizons, our
chief aim should he to deal with the fossil specimens on the same
principles as ave applied to recent plants, and to interpret the
botanical records in & manner best caleulated to render them useful
as indices of plant development and distribution.

In a letter to Lyell in 1860, Darwin wrote: “How far to lump
and split species is, indeed, a hopeless problem. Tt must in the
end, I think, be determined by mere convenience.” !

In the deseription of each species a definition is given after the
list of synonyms, and where possible the laeale of the type-specimen
has been mentioned. Comparisons of the fossil types with recent
plants are, for the sake of uniformity, usually discussed at the end
of the remarks on the synonymy or history of cach species,

! T am indebted to my friend Mr. Francis Darwin for permission to quote this
passage [rom an unpublished letter.
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The majority of the British Museum specimens are ineluded in
the following collections, while some were presented by Dr. Murray,
Mr. J. Leckenby, My, J. Williamson, Mr. 8. P. Pratt, and others:—

Bean Collection. Egerton Collection,
Beekles Colleetion. Mantell Collection.
Bowerbank Collection. Morris Collection.

The prineipal localities are Gristhorpe Bay, Scarborough (otten
ased in a wide sense and in some cases including localities nearer
Gristhorpe Bay than Scarborough), Cloughton Wyke, Haiburn
Wyke, Whithy, and Saltwick. (Vide Text-fig. 1, p. 17.)



LIST OF SPECIES DESCRIBED IN THE PRESENT
VOLUME.

Group BRYOPHYTA.

Marchantites ereotus (Lock., ex Bean MS.).

Group PTERTDOPHYTA.

ZLiguisetites columnaris, Brongn.
Liguisetites Beant (Bunb.),
Lyeopodites faloatus, 1., & H.

Laceopteris Woodwardi (Leck.).
Matonidivm Goepperti (Eit.).
LPuchypterss lanceolita, Brongn.

Cladophlebis dentivulute (Brongn.). Rufferdia Goepperti (Dunk.).

Cladopllebis hatburnensis (L.
and H.).

Cladyphlebis lobifolia (Phill.).

Coniopterds argute (L. & I0L.).

Condopteris  hymenophylloides
(Brongn. ).

Condopleris quingueloba (Phill.).

Dictyophyllum rugosum, L. & H.

K lukia exilis (Phill.).

Lasoopleris polypodioldes (Brongn.).

Nagenapteris Phillipsi (Brongn. ).

Sphenopteris  Murrayana
(Brongn.).

Sphenopteris princeps, Presl.

Sphenopteris Williamsont,
Brongn,

Taniopteris major, 1. & H.

Laniopteris vittata, Brongn.

Ludites Williamsoni (Brongn.).,

GYMNOSPERM .

Anomozamites Nilssons (Phill.).
Aravecarites Phillipst, Carr.
Baiera grasilis, Bunb.

Baiera Lindleyana (Schimp,).
Baiera Phillipsi, Nath, '

Beanie gracilis, Carr,

Brachyphyllum  manillere,
Brongn,

Chetrolepis sefosus (Phill.).

Cryplomerites divaricatus, Bunb.
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Ctenis faleata, L. & H.

Cuekanowskia Murrayana (L.
and IL.).

Dioonites, sp.

Giinkgo digitata (Brongn.).

Ginkgo whitbiensts, Nath.

Nagetopsis anglica, sp. nov.
lilssomia compta (Phill.).

Nilssonin mudiana (Leck., ex
Bean MS.).

Nilssonia tenuinervis, Nath.

Otozamites aewminatus (L. & IL).

Otozamites Beand (L. & HL.).

Otozamites Dunbunyanus, Zign.

Otozamites Feistmanteli, Zign.

Otozamites graplicus (Leck., ex
Bean MS.).

Otozamites obtusus (L. & IL),
var. ooliticus.

Otozamites paralleus (Phill.).

Pagiophyllum  Williamaani
(Brongn.).

Podozamites lanceolatus (L. & H.).

Plilozamites Lockenbyt (Leck.,
ex Bean MS.).

Tawiles zamiotdes (Leck.).

Williamsonia gigas (1. & H.).

Williamsonia peeten (Phill.).
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Group THALLOPHYTA.
Class ALGA.

The few specimens described as Algm from the Inferior Oolite
rocks of Yorkshire are either too imperfect to determine, or in
all probability may be more correctly regarded as impressions of
thalloid Liverworts. Lindley & Hutton' deseribed a fossil from
Gristhorpe under the name Fiyeovdes areuctus, and the same species
is figured in the third edition of Phillips’ Geology of the Yorkshire
Coast® ; there is little doubt, however, that the type-specimen
of Lindley & Hutton is an imperfect example of Leckenby's
Fugotdes erectus,® a species now placed in the genus Marchantitze.
A still more imperfect fossil from Gristhorpe, named by Phillips
Lucoides diffusus,! may also be doubtfully referred to Leckenby’s
species.

[RIPPLE-MARKS SIMULATING A PLANT.

40,565. Pl. XIX. Fig. 6.

The specimen represented in Pl. XIX. Fig. 6 was labelled by
Bean ¢ Lepidodendron? from the Upper Shale of Searhorough,”
and in the Museum Register the same piece of shale is deseribed
as a fern stem. On one gide of the rock there is a series of
irregularly parvallel ridges; and on the other face, as shown in
Fig. 6, two sets of ridges intersect, dividing the surface into
a number of depressed areas, which present a slight resemblance
to a partially decorticated Lepidodendroid stem. The rdges are
no doubt ripple-marks produced on the surface of an argillaceous
sand; the specimen is of some interest as illustrating a possible
source of error, and agrees very closely with a phot-ogmph of
intersecting ripple-marks figured by Williamson ® in 1885,

Upper Shale : Searhorough. Bean Coll. ]

! Lindley & Tutton (36), pl. 185.
* Phillips (75), p. 198, lign. 1.
# Leckenby (64), pl. xi. fig. 3.
4 Thillips (76), p. 196, lign. 2.
& Williamson (85), pl. iii. fig. 14.
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Group BRYOPHYTA (MUSCINEZ).
Class HEPATIC/E.

The vegetative plant-body possesses a different organization on
the ventral and dorsal sides; it has the form of a thalloid creeping
plant (thalloid Liverworts), or of a delicate stem with thin
appendages or leaves without a midrib (foliose Liverworts).

Order MARCHANTIEZ.

Genus MARCHANTITES, Brongniat.

[Tableau vig. foss, p. 12, 1849.]

Vegetative body of laminar form, with apparently dichotomons
hranches, agreeing in habit with the recent thalloid Hepaticze,
as represented by such a genus as Marchantia.

Marchantites erectus (Leck.,, ex Bean MS.).
[Leckenby, Quart. Journ. Greol. Soc. vol. xx. p. 76, 1864.]
(PL XIX, Fig. 2; Text-fig. 2.)
1837, Fuesides aronatus, Lindley & Hutton, Foss. Flor. vel. iii. pl. 183.
1888, Sphesiacoovites aircuaties, Sternberg, Flor. Vorwelt, vii. p. 104,
1850, Spharocoecites arcuatus, Unger, Gen, spec, plant. foss, p. 26.
1864, Fueoides areuatus, Leckenby, Quart. Journ. Geol. Soc. vol. xx. p. 76.
1864, Fucoides ereotus, ibid. p. 81, pl. xi. figs. 3a, &,
1869, Huliseris erecta, Schimper, Pal. Vég. vol. i, p. 185.
1876, Fugoides avcuatus, Phillips, Geol. Yorks. p. 185, Lign. 1.
¢ Fugoides diffisus, ibid. p. 106, Lign. 2.
Fueoidss eyectus, ibid. p, 196, Lign. 3.
1898. Murchantites evectus, Seward, Fossil Plants, vol. 1. p. 233, fig. 49.

Type-specimen.  Woodwardian Museum, Cambridge (Leckehy
Collection, No. 1). Text-fig. 2.
Thalloid body, divided into spreading, dichotomously branched
segments, obtusely pointed apically. The slightly wrinkled surface
E
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shows a distinet and comparatively broad darker median band, with
lighter-coloured and thinner margins.

The specific name erectus proposed by Leckenby in 1864 is
adopted in preference to the older term arewafus, because the
specimen to which Lindley & Hutton applied the latter name
was much more imperfect than Leckenby’s type, and it is not
certain, although highly probable, that the two are speeifically
identical. Leckenby's type-specimen presents a striking re-
semblance to some recent members of the Marchanties, and, as

Fie. 2.—Marshantites erectus (Leck., ex Bean M8.). Woodwardian Museum,
Cambridge (Leck. Coll,, No. 1), Nat. size.

Nathorst also suggested, it would seem to be more fitly referred
to the Liverworts than to the Alge. Leckenby, in defining the
spocies, speaks of the oceurrence of *fructification in one or more
rows of ovate vesicles immersed in the frond,””? but an examination
of the type-specimen does not reveal any characters suggestive of
organs of fructification. The best examples of this plant ave those
in the Leckenby Collection; in the York Museum there are a few
specimens of M. ereetus labelled Spherococeites areuatus.

The present species of Murchantites bears a elose resemblance
to M. Zuilleri, Sew.,? from the Wealden rocks of Sussex; the
two may be identical, but the habit of the older form appears
to be more spreading and open than in the Wealden species.
A small and imperfect fragment has been deseribed by MM.
Fliche & Bleicher® from the Lower Oolite rocks of Namey,
under the name of Marchanfiles oolithicus, but the material on

1 Teckenby (64), p. 81.
2 Beward (94), p. 18, pl. i. fig. 3.
¢ Fliche & Bleicher (82), p. 67, fg. 1.
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which the determination is based is too fragmentary to admit of
acenrate identification.

A more vecently described Jurassic Liverwort, Pulechepaticn
Rostafinskit,' from the neighbourhood of Cracow, differs from the
English species in the broader divisions of the thallus and in its
generally larger form,

Pl XTX. Fig. 2.

V. 3652. A repeatedly forked specimen, with the habit of
a dichotomously branched thallose Tiverwort, similar to Marchantia
and other genera. The impression on the sandstone is mot very
clearly preserved, but there is a distinet indieation of a thicker
median portion or broad midrib in each branch of the thallus,
and a thinner lateral margin, which appears as a light-brown
stain on the surtace of the rock, Gristhorpe Bay.

Presented by Dy, Murray.

V. 2526, This specimen is labelled in Bean’s writing Fueotdes
areudatus., The lobes of the thallus have a breadth of 3 mm.,
the midrib heing 1mm. wide. The specimen figured by Lindley
and Hutton as Fucoides orewatus has precisely the same habit
of bramching, but the drawing suggests a stiffer and less delicate
plant. Tn all probability, however, F. areuatus is merely an
imperfect example of Marchantites ercetus.

39,328. Examples with narrower thalloid branches. On the
game piece of shale there is an unusually good specimen of
Teniopteris major, L. & H.; also fragments of Nilssonia compta
(Phill.), Zeniopteris vittata, Brongn., ete. Upper Shale: Gristhorpe.

Bean Coll.

89,329. Several fragments with narrow branches; labelled by
Bean Fucoides erectus. The present form of the impressions is
probably, to o large extent, due to the partial destruction of the
delicate Iateral portions of the thallus.  Upper Shale : Scarhorough.

Bean Coll.

40,571,  An imperfect specimen, labelled Spharococeites arcuatus
and Flucoides erectus. Guristhorpe Bay., Bean Coll.

* Ruciborski (04), p. 10, pl. vii. figs, 1-3.
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Group PTERIDOPHYTA

(VASCULAR CRYPTOGAMS).

(lags EQUISETATLES.

Perenmial plants with underground branched rhizomes, from
which are given off roots amd erect branched or unbranched
aerial shoots. The shoots are characterized by the small vertieillate
sheathing leaves borne on the slightly swollen nodal regions; the
nodes ave separated by longer or shorter internodes. The sporangia
oceur on speeially modified sporophylls or sporangiophores, aggre-
gated to form a definite strobilus or spore-bearing cone,

The Equisetales include the single recent genus Eyuisefum and
the fossil genera Eguisetites, Phyllatheca, Sehizoneura, Culamites,
anidl Arehaocalamites ; the genus JFguiselites iz the only one
vepresented in the Yorkshive Oolite flora.

Family BEQUISETACEZ.

An acenrate diagnosis of the family Equisctacew as ineluding
the rvecent Horsetails and species of HAyuwisefrdes is practically
impossible, as our knowledge of the fossils is far from complete.
The striking similavity of the fossil stems from Triassic, Jurassie,
and more recent formations to the widely distributed Equisetums,
justifies the inclusion of Hgussetifes in the Equisetacem as a type
agreeing in habit, and presumably in structural features, with the
recent genus; but our information rests solely on external
characters, and we know litfle or nothing as to the amatomy of
the foszil Horsetails, nor have we any evidence as to whether the
sporangia contained spores of one kind only or were heterosporous.
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Genus EQUISETITES, Sternberg.

[Flor. Vorwelt, v.~vi. p. 43, 1833.]

1. Equisetites columnaris, Brongn.
2. Equisetites Beani (Bunb.).

A generic name applied to such fossil stems as closely resemble
the recent genus Eguisstum.

The various species of Eguisetites are founded on stems, leaves,
and strobili, which occur as casts or impressions, and nothing is
known with certainty as to the anatomical characteristics of the
fossil forms, The large size of some of the Trinssic and Jurassic
stems and the fine longitudinal striation oceasionally seen on the
surface of the casts, render it probable that some at least of the
fossil Horsetails grew in thickness by memns of the activity of
a eambium, as we know to have been the case with the Pal®ozoic
Calamitean plants.

Tt is an unsatisfactory task to attempt to define the distinguishing
characters of species of Hyuisetites, which are usually represented
by fragments of rhizomes or aerial shoots. The leaf-sheaths ave
often imperfectly preserved, and afford uncertain evidence as to
specific features ; the differences in the diameter of the stem
fragments and in the length of the internodes are often such as
might easily oceur in the same plaut.

1. Equisetites columnaris, Brongniart.
[Brongniart, Prodrome, p. 57, 1828.]
(Pl XIX. Figs. 1, 3, 4, 5; Text-figs. 3, 4.)

1828. Bquisetun columare, Brongniart, Prodrome, p. 87.
F. columnare, Brongmiart, Hist. vég. foss. p. 115, pl. xiii.
1829, Equisstwm columnare, Phillips, Geol. Yorks. p. 153.
B, laterals, ibid. p. 153, pl. x- fig. 18.
Oneylogonatwm  carbonarivny, Kinig, in Murchison, Trans. Geol.
Soe. [2], vol. ii. p. 300, pl. xxxii.
1883. Bquisetites columnaris, Sternberg, Flor. Vorwelt, v.=vi. p- 44.
1836. Hquisetum laterale, Lindley & Hutton, Foss. Flor. vol. iii. pl. 186.
1848, Hguisctites lateralis, Bronn, Ind. Pal. p. 464
1849, Bquisetites latevalis, Bronguiart, Tableau, p. 105.
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1850. Equisetites eolumnaris, Unger, Gen. spec. plant. foss, p. 6.
E, lateralis, ibid. p. 59.
1851.  Asterophyllites P lateralis, Bunbury, Quart. Journ. Geol. Soe. vol. vii.
p. 189,
1854.  EBquisetites luteralis, Morris, Brit. Toss. p. 8.
1856. Cualamiies lateralis, Zigno, Flor. foss. Oolit. vol. i. p. 46, pl. iil. fig. 3.
Equeisetites eolwmnaris, ibid. p. 65.
E. Veronensts, ibid. p. G4, pl. vi.
1864, Eyuisctites colwmnaris, Leckenby, Quart. Journ. Geol. Soc. vol. xx. p. 77.
E. lateralis, ibid. p. 77.
1869,  Eguisaliem oohemnare, Schimper, Trait, pal. vég. vol. i p. 266,
Sehizoneura ? loteralis, ibid. p. 284,
1873. Eguisctwm columnare, Saporta, Pal. Franc. vol. i. p. 254, pl. xxx.
fig. 5.
E. Feranense, ibid. pl. xxx. fig. 6.
Cf. Bguisetwn Divelii, ibid. p. 248, pl. xxx, figs. 1-4.
1870, Byguisetites coliemnaris, Phillips, Geol. Yorks. p. 197, Lign. 4 and 5.
E. lateralis, ibid. p. 197, pl. x. fig. 3.
1877, Cf Phyilotheen sibivien, Heer, Flor. foss. Avet.vol, iv. (21), pl. iv. p. 43,
1878. CL P. sidirica, ibid, vol. v. (2}, p. 4, pl. 1. figs. 9-15.
1882, Of. P. sibirioa, ibid. vol. vi. (2), p. 9, pl. ii. figs. 5 and 6.
1892, Hywisatume polumnare, Fox-Strangways, Tab. foss. p. 127,
Phyllotheca lateralis, ibid. p. 128.
1894. ? Eguisstum blandwn, Raciborski, Flor. Kopal. p. 283, pl. xxvii.
figs. 17-27.

Type-specimen. Paris Museum. The specimens from Whithy
on which Brongnimt's diagnosis was founded were sent to him by
the Philosophical Society of Yorlk.

Stem reaching a diameter of 5-6 em., with internodes 13-14 em.
long. The nodal region slightly swollen, at least in the larger
stems or branches, bearing leaf-sheaths closely adpressed to the
stem with 70-80 linear acuminate teeth. In the smaller branches
the leaf-sheaths consist of a smaller number of segments, and
oceasionally oceur as isolated sheaths with radiating linear teeth
apart from the branches or lying on the surface of an internode.
In the thicker specimens the free distal ends of the teeth have
usually been broken off, the sheaths having a truncated margin.
The leaf-segments are separated from onc another by a fairly deep
V-shaped groove, which widens towards the edge of the leaf-
sheath, where the teeth become free.  The median portion of each

! The figure placed after the number of the volume indicates the position of
the paper quoted in the particular volume of the Flor. foss, Aret.
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leaf -segment is flat or slightly depressed, and the edges in
well-preserved specimens bear small protuberances, which may be
indications of siliceous deposits in the epidermis.

The stem or larger aerial branches bore occasional branches at
the nodes, about five at each branching node; the more slender
specimens sometimes possess still more delicate branches (e.g. Text-
fig. 3).

Nodal diaphragms oceur frequently on the lower part of the
internodes of the smaller branches, or as isolated dises; the
diaphragms consist of a central circular area of tissue, from which
radiate narrow bands separated by slightly broader spaces.

Brongniart defined the species in 1828 as follows : —* B. caule
erecto, simpliei, levi, eylindrico, diametro 2-8 poll. wouali, articulis
versus basim approximatis, superne distantibus; vaginis erectis,
eauli avete applicatis, multidentatis, dentibus brevibus, sed in
acumine filiformi caduco productis.”

In the work of Young & Bird (1822)*afigure is given of a fairly
large Fquisetites branch, and additional drawings of the same
species oceur in the second edition * published in 1828. These
authors refer to Fyuisetites as a reed-like plant abundant in the
strata exposed in the clilfs opposite High Whitby ; they compare
the fossils with Byuisetum, and regard the vertical position of the
cnsts as a proof of their occurrence tn sty ; they suggest, however,
that both stems and matrix may have been transported into their
present position. Tt is interesting to motice that Young & Bird
speak of the occurrence of lateral branches, a fact overlooked by
later writers, The oceurrence of branch-sears protruding through
the lower portion of the leaf-sheaths of several specimens fully
hears out the conclusion of these authors (vide Pl XIX. Fig. b

The casts of Hguisetites columnaris have long been familiar
fossils in the Lower Estuarine beds in the cliffs near Whithy
and elsewhere ; they often oceur in a vertical position in the
sandstone,® or as flattened carbonaceous impressions on the associated
bands of shale. Many writers have expressed the apinion that
these Equisctaceous plants contributed largely to the formation

' Brongniart (28°), p. 115.

2 Young & Bird (22), pl. iii. fig. 3.
3 Thid. (28), pl. iii. ligs. 4-6.

i Seward (98), p. 72, fig. 11.
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of the thin coal-seams of the Estnarine series; the oecurrence of
an argillaceous bed crowded with small roets immediately below
the coal has snggested a comparison with the underclays of the
Coal-measures.

Kinig's species Oneylogonatum carbonarivi,' from the Brora
Coalfield of Sutherland, is no doubt identical with ZFEyudsetites
columnaris of the Yorkshire rocks; the coal-seams of the Brora
district ave considered by Kinig to have been formed, in part
at least, from the remains of the reed-like plants to which he
applied the above name.?

In 1829 Phillips® published a fisure of a slender fossil stem
from Saltwick under the name Byuisetum lalerale, characterized
by the oceurrence of small civeular arcas of a wheel-like pattern
on the internodal region. The same form of stem was also fignred
and described by Lindley & Hutton® in 1836 ; by these authors
the cirenlar dises ave compared with the phragma of a Calamite.
They remark that similar dises were said to oecur as isolated
objects on the surface of the shale (on the authorvity of
“Mr. Williamson, jun.”’—the late Professor Williamson). In
1851 Bunbury ® discussed another example of Phillips’ species, in
which narrow spreading leaves were given off from the node as in
Asterophyllites, The fossil represented in Teoxt-fig. 8 (No. 40,561)
is probably the one which Bunbury had before him, and it is
certainly the specimen figured by Zigno as Calamiles Iuleralis.
The long ‘spreading leaves’ of these authors are no doubt slender
branches, the true Bguisetaceous leaf-sheath being faintly shown
as a series of small pointed teeth just above the nodes. Heer, misled
no doubt by the deseriptions of Hunbury and Zigno,® proposed to
transfer Phillips’ species to the genus Phyflothecs, and Schimper T
substifuted the generic name Sehizonsura. The civenlar dises on

L Konig, in Murchison (29).

2 Zigno (89); p. 113. Zigno considered the Brora fosgil specifically distinet
from E. eolwinsicris, and proposed fo adopt the name . Koenigii in place of
Kinip’s designation,

¥ Phillips (29), pl- x. fig. 13.

+ Lindley & Hatton (36), pl. 186.

5 Bunbury (51), p. 189.

b Zigno (06), p. 46.

7 Schimper (69), p. 286.
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the internodes of this form have long proved a difficulty, several
authors having regarded them as branch -scars occurring some
distance above the nodal region. Lindley compared them with the
nodal septa of Calamites, and Schimper afterwards regarded them
as displaced nodal diaphragms. This is, I believe, the correct
explanation of the cireular discs.

T, 3.— Equisctites columnaris, Brongn. [No. 40,561.]
(Block lent by the Cambridge University Press.)

The frequent occurrence of isolated nodal diaphragms renders it
probable that the tissue of these organs was strengthened by the
development of periderm, and possibly by a subsequent selerification
of the cells. 1t has been shown® that the parenchymatous nodal

1 Williamson & Scott (94), p. 889.
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diaphragms of Calamites developed a layer of cork-tissue, and
Jeffrey ! has more recently desevibed the partial sclerification of
periderm cells in the diaphragms of recent Horsctails.

The specimen (No. 10,379) represented in Pl. XIX. Fig. 4
affords a good example of an isolated nodal diaphragm, and in
Tig. 5 of the same Plate a portion of a similar diaphragm is
surrounded by an imperfectly preserved leat-sheath; the latter
specimen, from the Leckenby Collection,® demonstrates the nature
of the dises, and shows that their usual manmer of occurrence
a little distance ahove the mnode is merely the result of displace-
ment. As the hollow branches were crushed by the weight of
overlying sediment the diaphragms, being comparatively resistant,
were squeezed from their original position and fattened out on
the internode.?

It has been the custom to vegard the form mamed by Phillips
Eguisatum laterale ws specifically distinet from Brongniart’s species ;
but a comparison of numerous specimens of Eyuisetites columnaris
and B laferalfs has led me to unite both under Brongniart's
designation. Nathorst inclined to this view, as shown by a note
written on a specimen of Z. lateralis in the Leckenby Collection—
< Ey. columnaris includes Ey. lateralis.” The difference in diameter
hetween the smaller examples of E. lateralis and the ordinary casts
of E. eolumnaris is considerable, but in a large collection it is easy
to find intermediate forms ; the leaf-sheaths also exhibit no dis-
tinguishing features, but agree in the form of the segments and
in their minute surface features.

The Italian specimens figured by Zigno* as Eyuisctites Veronensis
appear to be identionl with the common British species, and his
species has therefore heen included in the above synonymy. The
fragments of stems described hy Saporta’® from rocks referred
to a Bathonian horizon bears a close resemblance to Hguisefites
columnaris, and muy well be specifically identical; but in the
absence of more satisfactory evidence than is afforded by Saporta’s

1 Jeffrey (99), p- 176,

2 Teckenby Collection, Cambridge, No. 17.

% Specimens of nodal diaphragms may be seen in several collections of Jurassie
plants ; e.g,, Oxford, Cambridge, York, Manchester, Scarborough, ete.

4 Zigno (56), pl. vi.

5 Buporta (73), p. 248,
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figures we may consider the French specimens as probably identical
with, or at least closely allied to, the British species.

Heer? compares his Siberiun species, Phyllotheca sibirica, with
Phillips’ Zyuisetum laterale, but recognizes certain small differences
which he considers of specific value. There is, however, so close
a correspondence between Heer's figures and some examples of
the Siberian plant in the British Musewm collection and certain
of the Yorkshire specimens, that it would seem very probable the
two plants are not specifically distinet.

The specimens figured by Raciborslki® from the Cracow Jurassic
rocks as Eguisetites blandus present a close agreement with such
examples of . eolumnaris as those shown in Figs. 4 and 5,
Pl. XIX., and in Text-fig. 3.

Although no fertile shoots of Z. columnaris have been recognized,
it is reasonable to assume that they were of the same type as the
strobili of rvecent Horsetails, with which the cones of some other
Mesozoio species of Lyuisetites closely agree.

It is pr;ucticully impossible to discriminate aeccurately hetween
many of the Mesozoic Equisetneeous stems, or to give definite
diagnostic characters, but it is at least probable that Eguisetifes
columnaris is specifically distinet from the more slender Wealden
species Eguisetites Lyelli, Mant.*  The latter species never reached
the same girth as the older plant, and the more robust habit of the
Tnterior Oolite and Triassic Horsetails seems to he a well-marked
feature of some importance.

Qome of the older species of Hyuisetites, e.g. B. Muensteri, bear
a fairly close resemblance to E. columnaris, and, while probably
specifically distinet, the former plant must be considered, as Schenk *
suggests, an analogous species.  The specimens figured by Andrac?®
from Steierdort and by Tenison-Woods ¢ from Queensland ave too
imperfect to admit of satisfactory identification, but the fragments
fisured by these authors as Hjuisetum laterale and E. rotifervin

t Beer (77), vol. iv. (2}, p. 43, pl. iv. fig. 2; vide also Heer (78), vol. v+ (2}
p- 4, ple i, and (82), ii. p. 9.

# Racihorski (94), pl. xxvil. p. 233, figs. 17-27.

3 Beward (94), pl. i.

4 Schenk (67), pl. ii. p. 14.

5 Andrae (53), pl. vi. figs. 1-3.

& Tenison-Woods (83), pl. vi. figs. & and 6,
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respectively recall the slender branches and leaf-sheaths of the
English species.

Numerous examples of Eyuisetites columnaris ave met with in
practically all colleetions of Inferior Oolite plants. The smaller
torms, formerly spoken of as Hguisetites lateralis, are less common,
but good specimens may be seen in the museums of Cambridge,
Oxford, Manchester, York, Scarborough, and elsewhere.

The large stems of the recent speeies, Eyuisetum giganteum, T.,!
which grows in the marshes of fropical America, may be compared
with the still larger plant, which must have formed a promincnt
feature in the landscape of the low-lying marshy ground bordering
the Jurassie sea in the north-west of Europe.

V. 2613s. Pl XIX, Fig. 1.

This small specimen shows two nodes with the short stumps of
two alternating whorls of branches. The knobs or hranch-scars
oceur at regular intervals on each branching node, and the members
of each whorl are situated midway between those of the mext
whorl,

In this east the pointed tips of the leaf-segments have not been
preserved, bub the form of the sheaths is clearly indicated.

40,681. Pl XIX. Fig. 8. [Also in Seward (98), p. 265,
fig. 588. |

The large cast, of which the figure represents a portion of one
node, measures 49 ¢m. in length, and affords a good example of
the large type of branch with long internodes. The organic
substance of the stem has been replaced by a thin film of
carbonaceous material enciveling the sandstone east; the bulk
of the specimen being no doubt the cast of a large hollow pith.
The breadth of the branch iz 5:5 em., and the internodes have
a length of 13-14 em. The leaf-sheaths consist of 70-80 teeth,
usually truncate at the margin of the sheath, but in the portion
represented in Fig. 3 the acuminate distal ends of the teeth are
faintly indicated, The leaf-sheath projected slightly from the
surface of the branch, the intervening space being filled with

! Hooker (61), pl. lxxiv.
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sand, which separates the carbonaceous surface of the sheath from
the coaly film on the surface of the main cast.
Searborough, Purchased.

40,561, Text-fig. 3. [Also in Zigno (56), pl. iii. fig. 3, and
Seward (98), p. 275, fig. 63.]

There are fragments of several imperfect specimens lying on the
ghale; the best example, which is shown in the figure, measures
112 cm. long and 1'2 em, in breadth, the internodes having
a length of 4'5 em. Portions of leaf-sheaths with short teeth
are faintly indicated at the nodes, and distinet impressions of
diaphragms occur above the nodal lines. The long slender
appendages, of a light - brown colour, which were formerly
deseribed as leaves, are no doubt delicate branches comparable
to the finer branches of some of our recent Horsctails. No
trace of modes ean be made out on the surface of the branches,
but the preservation is far from perfect. A somewhat similar
specimen from the Yorkshire coast, with traces of branches, may
be seen in the Leeds Museum.

10,379. Pl XIX. TFig. 4.

An isolated nodal disphragm, showing a central flat area and
slightly convex radiating bands of carbonized fissue separated from
one another by spaces. These diaphragms are usually about 1 em.
in diameter, and have the form of a shallow saucer. Tuart of
a similar diaphragm is seen in Fig. 4, lying immediately above the
lower leaf-sheath.

The example represented in Fig. 4 (from the York Museum)
shows the leaf-sheaths and linear acuminate segments very clearly ;
it is interesting also as being larger than many of the specimens
of the Equisetites lateralis type, and serves to conneet the wider
E. columnaris with the narrow branches usually identified as
B, lateralis.

The daphragm of the specimen represented in P1, XIX. Fig. 5
is surrounded by a portion of a leaf-sheath, and affords good
evidence in support of the nature of the isolated ecireular dises,
which were considered originally to be the scars of branches.

V.89. Two pieces of stems on which the surface features of
the leaf-sheaths are clemly preserved ; on the flat or slightly
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concave median portion of each leaf-seament, the outlines of the
epidermal cells may be readily detected, and the slightly raised
edges bear numerous small irregular tabercles, which may be due
to the presence of siliceous deposits in the epidermal cells. On
some of the nodes five branch-scars are shown; these alternate in
position with the scars on the next node. This form of stem may
he compared with the type of Calamitean cast known as Culamites
(Lucalamites) erueigtus, Sternb., from the Coal-measures,!

Lyerton Coll.

Fra. 4.—Bguiselites colwmmnis, Brongn.?

A. Partof a stem showing leal-sheaths, and an imperfect diaphragm flattened
on the internode.
B. A single leat-sheath.
C. A modal diaphragm.
From specimens in the York Musenm.  (Block lent by the Cambridge
Uuniversity Press.}

V. 2613. The smaller of the two specimens bearing this number
affords a good exumple of a cast of the typical Hyuisetites columnearis

1 Seward (98), p. 877, fig. 102,
* Thid. p. 278, fig. 64.
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type, having a smaller diameter than the maj ority of the cylindrical
casts, and each leaf-sheath consists of about forty segments with
clearly defined surface characters; this specimen may be compared
with Text-fiz. 4, which represents a broad form with the characters
of E. lateraliz.

Yorkshire, Baokles Coll.

V. 3648, Four casts in a vertical position in a finely laminated
sandy shale. Purchased.

52,568. A flattened branch showing portions of several leaf-
sheaths and many diaphragms scattered about the surface of the
ghale. The surface of the internodes is well preserved, and
presents a finely tuberculated appearance when examined under
a pocket lens.

Qolitic Shale, Bearborough. Bowerbank Coll.

10,328. Portions of two flattened leat-sheaths with the long
pointed teeth spread out on the surface of the rock: the space
enclosed by the basul portion of the leaf-sheath was no doubt
oceupied originally by a nodal diaphragm, as in the specimen
rep]'esientcﬂ m P] XIX. Fig. 5.

Cloughton. Mantell Coll.

Other specimens +—V. 26136 (a single node with branch-knaobs),
V. 26130, V. 3292 (a block of micaceous sandstone penetrated by
root-like fossils which may belong to Hguisetites), V. 3649, 18,507,
39,130, 40,468 (part of a flattened leaf-sheath showing good
surface features), 40,469, 40,574 (vertical casts in sandstone),
40,5675, 52,583.

2. Equisetites Beani (Bunb.).
[Quart. Journ. Geol. Soc. vol. vii, p. 189, 1851.]

(Text-figs. 5 and 6.)

1851. Calamites Beani, Bumbury, Quart, Journ, Geol. Soc. vol. vii. p- 189,
1854. Calamites Beanii, Morris, Brit. Foss. p. 3.

1856, Calamites Beanii, Zigno, Flor. foss. Oolit. vol. i, p. 45, pl. iii. fig. 1.
1869, 2 Bguisctum columnare, Schimper, Trait. pal. vég. vol, i, p. 267.
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1880. Sekizonenra cf. S. hoerensis, Nathorst, Berittelse, p. 54.

1883, Calamites Beanii, Williamson, R. Instit. p. 4.

1886.  Calamites Beanii, Gardner, Geol. Mag. vol. iii. [8], p. 201, pl. ix. fig. 3.
1898. Eyuisetites Beani, Seward, Foss. Plants, vol. i. p. 270, figs. 60-62.

Type-specimen. Manchester Museum (No. 88). Stems reaching
a circumference of 30 and 40 mm., bearing at the well-defined nodes
leaf-sheaths consisting of numerous long and narrow segments.

The scanty material of this species is insufficient to enable us
to give a satisfactory diagnosis, Hjuisctifes Beani is vetained
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Fi16. §.—FBquisetites Beani (Bunb.). §nat. size. [From ﬂlﬁpﬁﬂimen in the
Manchester Museum ; after Starkie Gardner (86), pl. ix. fig. 2

as a distinet species chiefly on the ground of the greater diameter
of the stem than in & colwmmaris; in other respects the two
species appear to be very similar, and it is not improbable that the
stout casts included under the present species may he unusually
large examples of the preceding type.

In 1851 Bunbury proposed the name Culamites Beani for some
sandstone casts of stems from the Inferior Oolite of Yorkshire,
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which had been previously named by Bean, in unpublished notes,
Culamites gignntens. Bunbury’s species is referred to by Schimper
as being possibly founded on the pith-cast of Hyuisetites columnaris.
In 1886 Starkic Guardner published a figure of a speeimen which
was identified by Williamson as an example of Calumites Beani,
and compared by the latter author with vecent arhorescent
Graminewe. Text-fig. 5 is taken from the block used by Gardner
in his paper on Mesozoic Angiosperms, in which the specimen is
quoted as possibly a Monocotyledonous stem. The cast shows two
conspicuous nodal regions, but no trace of leaf-sheaths, and affords no
definite evidence of its Equisetaceous nature. Casts like that figured
by Gardner occur in the Whithy, York, and Searborough Museums,
and in some cases reach a length of over 40 em.; they have the
form of eylindrical or more or less compressed stems, divided by
transverse nodal constrictions into fairly long internodal regions,
and oceasionally the casts of the several internodes occur as scparate
pieces, fitting together by clean-cut faces. The larger specimen
represented in Text-fig. 6 shows not only nodal regions, but
distinet indications of leaf-sheaths which reveal the Equisctaccous
character of the casts. Some of the pith-casts of these stems exhibit
g fine longitudinal strintion on the surface, which sugeests the
presence of a woody cylinder enclosing the wide pith ; it is probable
that these large stems grew in fhickness by the development
of secondary wuseular tissue, but we have as yet no precise
information as to their anatomy. In the York Museum there
are some large circular discs 10 em. in diameter, enclosed in the
matrix of a rock containing a cast of Eywiselites Beani, which
undoubtedly represent the nodal diaphragms of this species.

V. 2725. Text-fig. 6.1

This large cast measures 27 em. in length, and at the second
node from the bottom has a breadth of 12cm. There are seven
nodes shown on the stem : the two lowest nodes exhibit
distinet impressions of numerous narrow segments of leaf-sheaths,
the impressions having the form of tapering narrow ridges
representing the grooves between the segments, as scen I
surface-view. It is possible that this form of stem may belong

! Figured also in Seward (98), p. 271, fix. 61.
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Fia. 6.—Fquisetites Beant (Bunh.), No. V. 2723. % nat. size.
(Block lent by the Cambridge University Press.)
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to Byuisetifes colummaris, but until further evidence of their
connection is forthcoming Bunbury’s speeific name may be
conveniently retained.

On the same piece of rock there ave some good examples of
the pinnate fronds of Williamsonia gigas (L. & H.). Beekles Coll.

V. 27R5a. A fairly common type of cast of this species, in
which the nodal regions are marked by distinet constrictions, buf
without any indication of leaf-sheaths; 88cm. in length, 15 em.
broad. The fine longitudinal striations in such casts as V., 2725«,
of which there are several examples in the Museums of York,
‘Whithy, and Scarborough, suggest the impression of a cylinder
of wood: it has already been pointed out that these larger stems
probably possessed the power of secondary thickening.

Beckies Coll.

V. 3929, 89,093 [vide Williamsonia gigas (L. & H.)7, 40,5717,
Similar flattened casts, with nodal constrictions and surface striation
asin V. 27264,

Class LYCOPODIALES.

Perennial plants of terrestrial, epiphytic, or aquatic habit,
asually herbaceons, but more or less shrubby in a few tropical
species, Stems for the most part long and slender, dichotomously
or monopodially branched; in some forms the stems are short,
unbranched, and tuberous. The sporangia ave large and exannulate,
ocenrring singly cither in the axil of a more or less modified leat
or on the lower part of the upper surface of a leaf.

The living genera included in this class are the isosporous
Lyeopodium, Phylloglosswmn, Psilotum, and Thmesipterds, also the
heterosporons  Selaginella and Isvetes.  Isoetes, Selaginells, and
Lycapodium are vepresented by DBritish species, but the other
genera have a restricted tropical distribution, The extinet types
Lepidodendron, Sigillaria, and other Palmozoie plants belonging
to the Lycopodina played an important part in the vegetation of
the Carboniferous and Permian periods; they differed from the
modern genera in their arborescent habit and in their power of
secondary growth in thickness,
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Genus L'YCOPODITES, Brongniart.
[Prodrome, p. 83, 1828.]

Herbaceous or small arborescent plants, agreeing in habit with
recent species of Tyeopodivm and Selaginella, with branched stems
bearing small leaves, either all of the same form or dimorphic,
disposed spirally or in rows. Sporangia in the axil or on the
upper face of a leaf, or borne on leaves forming a terminal strobilus.!

The generic name ZLycopodites was proposed by DBrongniart in
1828 for plants with pinnate branches bearing leaves disposed
spirally or in two opposite rows, which on falling did not leave
a well-marked or definite leaf - sear. The only Inferior Oolite
species (Lyecopodites Williwmsond) included by Bromgniart in his
genus is now recognized as a Conifer, most of the speeies being of
Palmozoic age. While some of the specimens placed in Lysopodites
are in all probability small twigs of Zepidodeadron, there are a few
species which must be retained in Brongniart’s genus as differing
in certain respects from Lepidodendron.

1t is usually the cuse that the specimens described as species of
Lyeopodites have the form of delicate twigs bearving small erowded
leaves, but with one or two exceptions there are no indications
of the sporophylls, nor is there auny evidence as to anatomical
characters. The meagre nature of the material malkes it impossible
to decide in some instances whether Selaginells ov Zyeopodium is
the most nearly allied genus, and it is safer, therefore, to use
Brongniart’s generic name in a comprehensive sense as including
fossils, which may belong either to the heterosporous Selaginellaces
or to the homosporous Lycopodiaces.

Lycopodites faleatus, Lindley & Hutton.
[Foseil Flora, vol. i, pl. Ixi. 1831.]

1881. Lyeopodites faleatus, Lindley & Hutton, Fosa. Flor. vol. i, pl. Ixi.
1888, Museitss faleatus, Sternberg, Flor. Vorwelt, fasc. vii, p. 88.
1848. Lyeopodites falentus, Bronn, Ind. Pal, p. 681.

1849,  Lyecopodites faleatws, Brongniart, Tablean, p. 1045,

I Cf. Kidston (85), p. 661
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1850. Lyeopodites fuleatus, Unger, Gen. spee. plant. foss. p. 274,

1854. Lyeopodites faleatus, Morris, Brit. Foss. p. 12.

1856. Lyeopodites faleatus, Zigno, Flor. foss. Oolit. vol. i. p. 213,

1864,  Lyeopodites faleatus, Leckenby, Quart. Journ. Geel. Soe. vol. xx. p. 77.
1870.  Lycopacdiun falsatum, Schimper, Trait. pal. vég. vol. ii. p. 9.

1875, Lyecopodites falrafus, Phillips, Geol. Yorks. p. 198, ligu. 6.

1892.  Lyeapadites fuleatus, Fox-Strangways, Tab, Foss. p, 127,

Type-specimen. British Museum, No. 39,314.

Stem slender, branched in an apparently dichotomous manner,
bearing leaves disposed in two rows, and fairly closely arranged,
but not contiguons, Teaves thin, entire, broadly falcate, with an
acute apex pointing upwards or slightly inclined towards the axis
of the branch.  Sporophylls unknown.

Lindley & Hutton' speak of the plant, which they describe as
Lyeopodites faleatus, as no douht identical with a specimen figured
by Young & Bird,* bearing “ small round crowded leaves™ ; but
it is not improbable that the drawing given by the latter authors
represents @ piece of the conifer Brachyphylium mamillaye, Brongn.

There is little doubt that Lycopodites fuleatus should be regarded
as a Lycopodinous plant more nearly allied to the genus Selaginells
than to Zycopodium. At the end of the diagnosis of the species
given by Phillips,® it is stated that he detected “marks of stipule”
on one of the specimens; these probably represent imperfectly
preserved leaves on the upper surface of the stem, differing in their
smaller size from the two-ranked leaves, which are distichously
disposed. In the type-specimen of Tindley & Hutton (39,314)
there are in places faint suggestions of smaller leaves, but the
proservation is not sufficiently good to render this point certain.
The probability is that this species, as Schenk! suggests, agrees
more closely with the recent genus Selaginelle than with
Lycopodium.  Solms - Laubach, in speaking of fossil Tycopods,
goes so far as to say that ““all Lycopedites with distichous
leaves may be reckoned without hesitation among heterophyllous
forms,” ® that is, among plants of the type of Selaginella. The

1 Lindley & Hutton (33), pl. xi.
2 Young & Bird (22), pl. il fig. 7.
¢ Phillips (75), p. 198.

¢ Bchenk (88), p. 7.

5 Sohws-Laubach (91), p. 187.
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habit of the plant, as well as the arvangement and thin texture
of the leaves, and the probable presence of two kinds of leaves,
all point to a comparison with recent species of Selaginella.
Nathorst,® on the other hand, has referved to Lycopodites foleatus
as a representative of the Zycopodium type of plant.

Such examples of Lycopodiaceous plants as have been deseribed
from foreign Mesozoic localities do not offer any elose resemblance
to the English species. A species figured by Heer® from the
Jurassic vocks of Siberia as Lycopodites tenerrimus is characterized
by narrower leaves, and agrees closely with Zazodiwn graeils®
described by the same author. A few specimens figured by
Oldham & Morris* from the Jurassic rocks of the Rajmahal Hills
as Aravcarites (7) gracilis, and afterwards placed in the genus
Cheirolepis by Teistmantel, may be compaved with Lycopodites.
Feistmantel® calls attention to the similarity of the Indian and
British fossils, but suggests that both should probably be placed
in the Conifere rather than in the genus ycopodifes. There
can be little, if any, doubt as to the Lycopodiaceous nature of
Lycopodites faleatus, with which the Indian species appears to be
closely allied.

The York Muscum contains an unusually good example of
Lycopodites faleatus. Fragments ave met with also in the Scar-
borough, Cambridge, and other collections of Tnferior Oolite plants.

89,814. Figured by Lindley & Hutton (33), pl. 1xi.

The drawing in the Fbssil Flore gives a fairly accurate idea
both of the habit of the plant and of the form of the leaves.
The slender axis is repeatedly forked, and bears apparently two
rows of alternately disposed leaves. The leaves, which are in
the form of carbonaccous films on a sandy shale, ure not preserved
gufficiently well to enable one to describe them in detail; they
are broadly faleate in form, about 4 mm. in length, with an
acute apex directed upwards and slightly inwards. At the tip of

1 Nathorst (80), p. 54,

2 Heer (78), il. pl. 1. fig. 75 and (77), ii. pl. xv. figs. 2-8.
3 Thid. (78), iii. pl. viii. fig. 82, etc.

4 Oldham & Morris (63), pls. xxxiil. and xxxy.

5 Feistmantel (77}, p. 140.
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one of the branches there appear to be slight indications of the
presence of smaller leaves in addition to the larger ones, suggesting
a comparison with Selaginella.

Cloughton, Bean Coll.

V.3675. A good specimen, showing the manner of branching
and spreading habit of growth. Lower Sandstone, Cloughton.

Clags FILICALES.

Stem comparatively small in proportion to the size of the leaves.
The members of this class are usually isosporous, but in a few
forms heterosporous; sporangia borne on leaves which are cither
identical with the foliage leaves or more or less modified. Roots
developed from the stem in aeropetal succession, or borne on the
leaf-stalks. The stem may be either polystelic or monostelic.

Sub-Class Fioices.

Order LEPTOSPORANGIATZE.

The Filices or true Ferns are isosporous. The spores on
germination produce a green independently growing prothallus,
bearing the sexual organs. Leaves relatively large, in nearly all
cases with eircinate vernation, bearving scaly ramenta or filamentous
hairs; the sporangia are usually in groups or sori, either naked or
enclosed by an indusium, borne on leaves which may be jdentical
with, or more or less distinet from, the vogetative leaves. With
a few exceptions the sporangia possess a well-marked annulus;
each sporangium is formed from a single epidermal cell. Stem
horizontal and ereeping, obligue or vertical, bearing scattered
fronds or terminating in a crown of leaves.'

1 Vide Seward (94), p. 35, for a general ¢ Introduction to the Filices.”
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A, Genera assigned to existing families.

Family MATONINEZE.

Sori borne on the under surface of ordinary fronds, composed of
a few comparatively large sporangia, with tetrahedral sporves, sessile
on a central columnar receptacle, which in the recent genus
Matonia spreads out into an umbrelln - lilke indusium, with the
recurved margin tucked in below the ving of sporangia. Sporangia
characterized by an obliguely vertical incomplete annulus,

The vecent Malayan fern Mafonia pectinata, R, Br., fivst described
by Robert Brown' in Wallich’s Plante Asiatice rariores has long
been recognized as a species which shaves certain characters with
the Cyatheacewe and other families, but differs in some of its features
from other members of the Filices. Moore?® referred this species
to a special tribe, Matoninew, and in recent years Baker, Christ,
and others have treated the genus Mutondia as the type of a distinct
family, exhibiting points of contact with both the Cyatheaces
and Gleicheniacem. In 1888% a sccond species, Malonia surmentosa,
Baker, was discovered by Mr. Charles Hose at Niah, Sarawak, in
Borneo; this fern agrees mn the structure of the sori with the
older species, but is strikingly unlike it in the form of the fronds.
It is of interest to note that the anafomical structure* of Matonia
pectinata entively confirms the conclusions as to the isolated position
of this species among existing ferns, which were based entirely on
external charvacters. Comparisons have often been made between
Matonia pectinata and various Mesozoie species ; these rest not
merely on a similavity or identity of habit, but on the more
trustworthy resemblance of the sori and sporangia. Solms-Laubach?®
cites the genera Zaecopteris, Selenocarpus, Andriania, Clathropteris,
and Dietyoplyllunm as leptosporangiate ferns which agree in certain

! Brown, in Wallich (30), vol. i, p. 16.
2 Moore (37), p. 106.

¢ Baker (88), p. 236.

¢+ Beward (99).

5 Solms-Laubach (91), p. 154.
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rospects both with the Gleicheniacem and Cyatheacewm ; Miero-
dictyon, Gutbiera, and Carolopleris may be added to this List as
closely allied genera. In his memoir on the Jurassic plants from
the neighbourhood of Cracow, Raciborski' includes the two fossil
genera Laccopteris and Microdictyon in the family Matoninese ; the
latter genus, instituted by Saporta in 1873,° 1 have been led to
consider identical with Presl's Laccopteris.

Genus MATONIDIUM, Schenk.
[Palecontographica, vol. xix. p. 219, 187L.]

This genus, founded on specimens of sterile and fertile fronds
from the Wealden of North Germany, is thus defined by Schenk :—

“Tolia sterilia ot fertilia conformia flabellato-pinnata, segmenta
pinnatifida. Nervi primarii excurrentes, secundarii angulo subreeto
egredientes dichotomi, ramuli simplices. Sori biseriales oblongi
indusiati. Sporangia receptaculo in ramulo affixa, Annulus
obliquus.”

1t has been the custom to adopt Schenk’s genus for such fossil
fronds as agree in habit and in the form of the sori with the recent
species Iutonia pectinata, but it is advisable not to attach too
great prominence to the habit of the fronds as a guide to family
or generic affinity. The habit of Matonie sarnentose is entirely
distinet from that of the other species of the genus, and it is
probable that older species may have existed which possessed
sori and sporangia of the Mafoniu type, but differed from Matonia
pectinata in the form of their leaves, Since the publication of
the British Museum Catalogue of Wealden ferns, in which
Mutowidiwn is dealt with, an interesting Cretaceous gpecics,
Matonidium Wiesners, has been described by Krasser from Ceno-
manian rocks in Moravia, a type which exhibits a striking
vesemblance to Matonia pectinata; the Moravian plant approaches
the recent species even more closely than the allied Wealden and
Jurassic tern, Mutonidium Goepperti. Potonié® has suggested the

I Raciborski (94), p. 42.
2 Saporta (73), p. 313.
¢ Potonié (99), p. 359,
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advisability of regarding Matonidium Wiesneri as a variety of
Matonin: pectinota rather than as a distinet species.

Matonidium Goepperti (Bttingshausen).

[Abh. k.-, geol. Reichs. vol. i. Abth. 8, No. 2, p. 16, pl. v, 1852.]

1843.
1846.

1849,

1854,
1856,
1864.

1869,

1870,
1871.

1874,
1875.

1878.

1881.

1888.
1891.
1892.
1899,

(PL XT.; Text-fig. 7.)

Cycadites Alfigsis, Dunker, Progr. p. 7.

Peeopteris Althavsii, Thunker, Wealdenbildung, p. 5, pl ii. fig. 2.

P. polydactyla, Dunker, loc. cit. p- 3, pl. vii. fig. 4.

L. Conybewri, Dunker, loc. cit. p. 7, pl. ix. figs. 8 and Su,

Alethupteris elegans, Dunker, loc. eit, p. 8, pl. vii. fig. 7.

LPopapleris polydactyle, Brongniart, Tablean, p. 107.

P, Conybeari, Brongniart, loc. cit. p. 107.

P. Aftheusii, Brongniart, loe. cit.

P. elogans, Brongniart, loc. cit.

Lecopteris polydactyla, Unger, Gen. spee. plant. foss, p. 177.

. Conyleari, Unger, loc. cit. p. 177,

L. Altheusii, Unger, loe. cit. p. 176.

Aletlopterts elegans, Unger, loe, ¢it. p. 147.

Alsthopteris Gospperti, Etiingshausen, Abh. k.-k. geol. Reichs. vol. i.
Abth. 3, No. 2, p. 16, pl. v.

Abethopteris elegans, Morris, Brit. Foss, p. 2.

Laconpteris Phitlipsii, Zigno, Flor. foss. Oolit. vol. i. p. 195,

Pecopteris polydactyle, Leckenby, Quart. Journ. Geol. Soe. vol, xx.
p- 80, pl. xi. figs. 1o and 15.

Laceopteris Goepperti, Schimpor, Trait. pal. vég. vol. i. p. 582 ; Aflas,.
pl. xxx. figs. 5-8.

L. Phillipst, ibid. p. 582.

Peeopteris Althausii, Trantschold, Nouy. Mém. Soe. nat. Moscou,.
vol. xiii. p. 28, pl. xix. fig. 3.

Metonidivm Goepperti, Schenk, Palontographica, val. xix. p. 219,
pl. xxvil, figs. 5 and de; pl. xxviii. figs. 1 and 2; pl. xxx, fip. 3,

Matonidivm Goepperti, Schimper, loe. cit. yol. iti. p. 507.

Matonidivn Goepperti, Schenk, Pulwontographica, vol. xiii, p- 160,
ph. sxvii, fig. 9,

Fecopteris polydactyln, Phillips, Geol. Yorks. p. 207,

Alethopteris elegans, Dupont, Bull. Ae. Roy. Belg. vol. xlvi, [21,
p. 396.

Feeopteris Conybeari, Dupont, loc. cit. p. 396,

Matonidivn Goepperti, Heer, Secc. Trab. Geol, Portugal, p. 16,
pl. xv. figs, 1-6.

Matonidizon Goepperti, Schulze, Flor. subhercyn. Kreid. P (L

Laceopteris polydactyla, Saporta, Pal, Frane. vol. iv. - 384,

Lecopteris polydaetyla, Fox-Btrangways, Tab. Foss. p. 133,

Matonidivin Goepperti, Seward, Phil. Trans. vol. cxci, p. 201
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Type. Large specimens of sterile and fertile segments. Tn the
Berlin Collection.

Fronds of similar habit to those of Matonia pectinate, R. Br.,
fan - shaped or pedate, with pinnate or pinnatifid pinne, the
ultimate segments lincar, slightly falcate, bluntly pointed. Sori
pumerous on the under side of the ultimate segments, in two rows,
one row on each side of the prominent midrib, circular or oval in
form, covered by an indusium attached to a short central columnar
receptacle, which bore the sporangia arranged in a circle. Sporangia
with an oblique annulus.

The specimens of Mautonidium Goepperti hitherto discovered do
not afford any satisfactory evidence as to the exact number of the
sporangia, nor do we know in detail the character of the venation.
Tt would appear that the sporangia were more numerous in each
gorus than in the recent species, and so far as is known the
venation appears to agree with that in Matonia peetinata.

Reference may be made to Vol. T of the Wealden Catalogue
for remarks on the synonymy of this species, The plant named
by Phillips Pecopleris ewspitosda, and deseribed by him in his
Geology of Yorkshive, is included as a synonym of Metonidivm
Goepperti in my former list, but an examination of the type-
specimen in the York Museum has convinced me that Phillips
specimen must be referred to the genus Laceoplerds.

V. 3660. PL XL Fig. 3.

The characteristic disposition of the long narrow pinne is elearly
ghown, but the petiole itself has not been preserved. Portions of
nine pinnw are seen, the longest measuring 165 cm. in length and
about 1 cm. broad, tapering very gradually towards the distal end.
The segments are crowded, narrow, and faleate, with a slightly
obtuse apex. The lower surface of the pinne is represented
in the drawing; in cach pinnule the midrib forms a prominent
ridge, on either side of which therve are indistinet depressions
marking the position of the sori. The whole surface of each
segment appears to have been covered with crowded sord, as In
the specimen shown in Text-fig. 7, A. In some of the segments
a gmall umbo in the centre of the soral depression marks the
position of the receptacle.
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89,254 PL XI. Fig. 1.

A fairly large specimen, a portion of which is shown in Fig. 1 to
illustrate the origin of about ten fertile pinns from the summit
of the petiole. The leaf is preserved with the upper face exposed,
the sori appearing as two rows of cireular elevations. In some
Places where the carbonaceous film has been removed there appear
to be indications of the individual sporangia, but these are not
at all clear. The small basal pinnules are well shown. TLabelled
by Bean Pecopleris multicaulss.

Lower Shale, Scarborough. Bean Coll,

52,694 and 52,605. Pl XI. Fig. 2.

This fragment shows the short rounded pinnules on the hasa.
portions of the pinne, and illustrates the occurrence of sori on
even the smallest segments. In Matonidium Gocpperti, as in
Matania pectinate, all the segments of a frond appear to be fortile,
The figure represents the sori as circular elevations, with a central
depression, projecting from the lower surface of the pinnules.

Haiburn Wyke. Morris Coll.

Fre. 7.—Matonidivin Goepperte (Ett.).

A. Portion of a pinna, showing the sori.
B. The tip of a circinately coiled leaf. (No. 52,496.)

52,596. Text-fig. 7.

Fragments of fortile pinnze in ironstone, showing both upper and
lower surfaces. 1In the enlarged piece shown in the Text-figure (A)
the under surface is uppermost, bearing two rows of crowded
elliptical sori. The circinately coiled leaf (Fig. 7, B) preserved in
the same piece of rock belongs probably to this species; it agrees
exactly with the closely coiled frond of the recent species, Matonia
pectinata.

Oolitic Shale, Haibnrn Wyke, Morris Coll,
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V. 3661. Several pinnw of a large spreading frond; the reverse
piece of V. 3660.

V. 3662. The upper part of a petiole, bearing several palmately
disposed pinnee. Labelled by Leckenby A new Pecopteris from
the Lower Sandstone and Shale near Searborough.”

Other specimens :—V. 3663, 39,297,

Genus LACCOPTERIS, Presl

[Presl, in Sternbers, Flor. Vorwelt, fase. vii. p. 115, 1838.]

1. Laccopteris polypodioides (Brongn.).
2. Laccopteris Woodwardi (Leckenby).

This genus was instituted by Presl in 1838 for some fragments
of fern fronds from the Keuper of Strullendorf, the type species
being named Laceopteris elegans. The generic characters are thus
defined :—

¢« Frons pinnata, nervi primarii excurrentes, nervi secundarii
dichotomi ramulis furcatis simplicibusve, mediis in medio dovso
sorferis.  Sori biseriales, fovew semigloboste immersi, e sporangis
compositi.”

The same genus iz deseribed also by Goppert,! Schenk,® and
other writers. Schenk’s account of the species of Laceopteris is
the fullest, and some excellent figures of the sori, sporangia, and
spores accompany his plates of the fronds of this genus. More
recently Zeiller® has demonstrated the very close resemblance—
previously referred to by Schenk—between Laccopteris and the
recent genus Matonia. The published figures of the Rhewetic species
of Laceopteris represent the veins as dichotomizing and not
anastomoging ; but an examination of specimens in the Buitish
Museum and in the Palmontological Institute of Berlin has
convineed me that anastomoses ave fairly frequent. A specimen of

1 Goppert (41), Lief. 1 and 2, pls. v, and vi.
2 Schenk (67), p. 98, pls. xxii—xxv. Vide also Schenk (88), p- 58, fig. 20.
3 Zeiller (85).
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Laccopteris elegans (Prosl) from Bayreuth, in the British Museum
Colleetion (No. 500), shows anastomosing veing in some of the
more perfectly preserved pinnules.! The Zaccopteris venation may
be compared with that of Matonia pectinata, but in the latter forn
the anustomes between the lateral veins are rather less numerous
than in Zueeopteris. The close agreement between Laccopteris
and Matonia as regards the form of the frond, the structure of
the sori and sporangia, and the venation characters afford sufRcient
evidence for the inclusion of the genus in the Matoninew. We
may define the genus Laceopteris as follows :—

Fronds pedate, in habit like those of Matonia pectinata, R. Br.,
with pinnate or pinnatifid pinne; ultimate scgments linear in
form, with a well-marked midrib giving off numerous secondary
veins which branch dichotomously, and are in places connected by
short lateral anastomoses, Nori cireular, forming a single row
on each side of the mideib; the sporangia are usually few in
number, from five to fourteen, with an oblique annulus and
tetrahedral spores.

1. Laccopteris polypodioides, Brongniart.
[Hist. vég. foss. p. 372, pl. lusiii. fig, 1, 1828.]

(PL. XIL. and P1. XITT, Figs. 1 and 2; Text-figs. 8, 9, 10, 113,
and 11c.)

1828, Pliehopteris polypodioides, Brongminrt, Hist. vég. [oss. p. 372,
pl. Ixxsiii. fig. 1.
P, propingua, ibid, p. 373, pl. cxxxii, fig, 15 pl. cxxxiii. fig. 2.
Fevopteria polypodivides, Brongniart, Prodrome, p. 57.
1829,  Pecopteris saspitose, Phillips, Geol. Yorks. p. 148, pl. viii. fig. 10,
L. orenifoli, ibid. p. 148, pl. viil. figs. 11 and 11e.
L. ligute, ibid. pl. vili, fig, 14.
1832, Pecoptoris polypadicides, Lindley & Hutton, Foss. Flor, pl. lx.
1834, Pecoptoris propingua, ibid. pl. exix.
1885.  Phleboptoris contigna, ibid, pl. exliy,
1836,  Hemitelites polypodioides, Goppert, Foss. Farrn. P. 336, pl. xv.
figs. 8 and 9,
Polypodites Lindleyi, ibid, p- 342, pl. xxxviii. figs, 5 and 6.
Hpiitetites Brownii, ibid. p. 384, pl. xxxviii, fig, 1.
Lolypodites evenifulins, ibid. p. 343,

L Seward (99), p. 195, fig. 8.
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Steffensie polypodicides, Sternberg, Flor, Yorwelt, fase. vii. p. 125.
Phiebopteris polypodioides, ibid. p. 163.
L. oontigeua, ibid. p. 164,
Steffensia evenifolia, ibid, p. 124,
Lhlebopteris polypodioides, Bronn, Tnd. Pal. p. 959.
Lolypodites erenifolives, ibid, p, 1027.
P. Lindlayi, ibid.
DPecopteris ewspitosa, ibid. p. 914.
Phlebapteris polypodioides, Brongniart, Tablean, p. 105.
L. contigua, ibid.
Lolypodites evenifolia, ibid.
P. Lindleyi, ibid.
Hemitelites polypodicides, Unger, Gen. spee. plant. foss. p. 161,
H. Brownit, ibid.
Polypodites erenifolius, ibid. p. 167.
Pocopteris caspitose, Bunbury, Quart. Journ. Geol. Soc. vol. vii. p. 186.
Lhichopteris eontigun, Morris, Brit. Foss. p. 17.
P, polypodivides, ibid.
Tolypoditss evenifolivs, ibid. p. 18,
P. Lindleyi, ibid.
Lecopteris cwspitosa, ibid. p- 15.
Polypodites erenifolins, Andras, Foss, Flor. Sichenbiirgens, cte., p, 39.
Lolypodites Lindleyi, Zigno, Flor. foss, Oolit. vol. i. p. 162.
Phichopteris polypodioides, ibid. p. 172.
. oontigua, ibid. p. 175.
Polypodites erenifolins, ibid. p. 163,
Phisbopteris contiue, Leckenby, Quart. Journ. Geol, Soe. vol. xx.p. 78.
P. propinguea, ibid. p. 80,
Phishopteris polypodicides, Schimper, Traif. pal. vég. vol. i. p. 624.
P. vanitigna, ibid. p. 625.
Phichopteris palypudit)idﬂ, l’hi]lips, Geol. Yorks. p. 202, Iigu. 10.
P. Lindleyi, ibid. p. 202.
P. contigua, ibid,
P. erenifulia, ibid. pl. Viii. ﬁg. 12
Provpleris caspitosd, ibid. p. 207, pl. viii. fig. 10 and lign, 20.

9 Marzaria Simpsoni, ibid. p. 204, lign. 13 and 14,
Phlelopteris contigia, Fox-Strangways, p. 183.
P. polypodioidss, ibid, p. 134. .
Pecopleris caspitost, ibid. p. 132,

9 Marzaria Sompsoni, ibid. p. 131,
Cf. Laccoptoris, n.5p., Barth, Bot. Tids. pl. x. fig. 1.

Type-specimens. Puris Museum. [Type of Phlebopters propingia
and P. polypodioides, L. & H., in the Scarborough Museum ; type
of P. erenifolin in the York Museum.

Fronds of the Zaceopleris habit; a long petiole subdivided at the
summit into several spreading pinnatifid pinne with linear ultimate
segments passing gradually into shorter or deltoid segments towards
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the base of each pinna. Sori borne in two rows, on the under
surface of the segments, one row on each side of the midrib; each
gsorus consists of as many as twelve or fourteen large sporangia
(Text-fig. 10), with an oblique annulus and tetrahedral (?) spores.
The sori are circular in form, probably without an indusium; but
this point is difficult to decide with certuinty, the individual
sporangia being attached to a central receptacle as in Matowia.
Each segment is traversed by a well-defined midreib, trom which
numerous secondary veins are given off at a wide angle ; these form
a series of elongated arcolss parallel to the midrib, as in the recent
genus Woodwardia, and from the areole or meshes forked and

Y16, 8.—Laccapteris polypodioides.  From a specimen in the York Muscum.
(% nat. size.)

anastomosing branches pass off to the horder of the segments; the
veins form fairly regularly radiating meshes below each sorus.
(Text-fig. 11, and Pl. XITT. Fig, 2.)

Brongniart ' inclines to the view that the specimens named
by Lindley & Hutton Pecopferis propingue ave probably not
specifically distinet from 2. polypodicides ; an examination of
the type-specimen of the former ¢species’ in the Scarborough

¥ Bronguiart (28%), p. 374.
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Museum convineed me that it is identical with Brongniart’s
type. Nathorst,! who regarded LZaccoplerss as a more suitable
generic designation than Phishopteris, has expressed the view that
Phlchopteris polypodioides, P, erenifolia,® and P. propingua ave
specifically identical ; the same author also states that Phillips’
species Pooopteris ligate® is identical with Laccopteris polypodiotdes,

Fre. 9.—¢ Lacoupteris polypudioides.  From a specimen in fhe Whithy
Musetim. (Nat. size.)

The specimen figured by Phillips (in the York Museum) as
L ecopleris easpifosa, and redrawn in Text-fig. 8, is undoubtedly
& badly preseryed fragment of a leaf of Zuccoptoris polypodioides;
the charactoristic habit of the frond is clearly shown, and in
some of the pinnules there are distinet traces of sori.

The drawing reproduced in Text-figure 9 was made from

: Nathorst (80), p. 60 and 79.
The type-specimen of tliis species is in the York Museum.

: The type-specinien is said by Nathorst to he in the Oxfoxd Museum.
Beward (99), p. 201 (tootnote).
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a specimen in the Whithy Museum (No. 2379) which was figured
inaceurately hoth by Young & Bird and by Phillips, and by the
latter referred to Zigno’s genus Marzaria. The type-specimen of
Marzaria Stmpsond is in all probability a young frond of Zaccopteris
polypodioides ; the lincar pinnules of the adult leaf are represented
by irregular rounded crenulations on the margin of the pinne, and
bear a resemblance to the small and partially developed ultimate
gegments on a young frond of Matonia pectinata.

There is a striking similarity between the Inferior Oelite specics
L. polypodioides and the older species L. affinis, L. Muensteri, and
L. Goepperti figured by Schenk and other authors.! The fern
described by Etheridge from the Ipswich Coal-measures, New
South Wales, as Phlebopteris alethopteroides may be compared
with ZLaccopteris polypodicides® Tt is evident that Brongmiart’s
type is & member of a family which in the Mesozoic period was
represented by numerous and closely allied forms with a wide
geographical range. At the present day Matonia pectinata survives
as ome of two species which have persisted within narrow
geographical limits as tropical representatives of a once vigorous
and widely spread family of ferns.

39,251, Pl. XII. Figs. 1 and la.

This epecimen illustrates very clearly the characteristic habit of
the frond; five pinne are shown converging towards a common
petiole. The form of the leaf is precisely similar to that in
Matonia pectinate and in Matowidiwn Goepperti (Ett.). Each
pinna has a broad central axis bearing fairly broad ultimate
segments with a midrib and anastomosing secondary veins. One
of the lower deltoid segments is slightly enlarged in Fig. 1a;
this shows the forked and anastomosing secondary veins. The
longest pinnule measures 12 em. in length.

Searborough. Bean Coll.

39,252, PL XII. Fig. 2.

In this specimen theve are portions of five or six pinnm nob
far from their common origin from the petiole; these bear

1 Schenk (67), pls. xiil., xxiil.~xxv,
* Etheridge (88), p. 1306, pl. xxxviii, figs. 1 and 2.
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crowded, broad linear segments with the venation characters
clearly preserved, The lowest segment has a length of 8 mm.,
and the longest is 2 om, long. Most of the examples of this
species have louger, narrower, und less crowded segments than
the two specimens represented in Pl XII. This specimen is
labelled by Bean Phlebaptoris Jrondosa,

Upper Shale, Scarborough. Bean Coll.

39,225. Pl XTIL Fig, 2.

Labelled by Bean Phlsbopteris contigus and P, polypodioides.
This specimen shows portions of large pinnm with long linear
segments preserved in ironstone and showing well-defined venation
(Fig. 24).

Upper Shale, Scarborough. Bean Coll.

F1a. 10.— Laceopterss polypodiovdes. A single sorus. [No. V. 2522.]

V. 2522, Text-figs. 10 and 11n.

Part of a fertile pinng in the form of & hrown impression, as in
3%252, -but thelz pinnules are fertile, also longer and farther apart.

o SOIL are cireular and arranged on either side of the midrib ;
eﬁﬁ?l SOrus consists of about twelve sporangia with a well-marked
oblique annulus, Tn most of the sovi the sporangia have fallen
off, leaving g g2ap in the lamina. Such sporangia as have been
preserved are thoroughly carbonized, but the prominent walls of
1.:he annulus cells stand out distinetly as black ridges. The drawing
m Text-fig. 11n shows the venation clearly and the disposition
of the circular sori; the fragment from Stamford, shown in
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Fig. 1le, is probably specifically identical with the Yorkshire
species. CL the figures and sori of Zaccopterds by Schenk & Zeiller.
Gristhorpe Bay. Purchased.

39,275, Pl XIIIL Fig. 1.

Part of a large pinna, with pinnules longer and more tapering
than those of 389,252 (Pl. XII. Fig. 2). The segments are
always contiguous basally, where they are attached to the axis
of the pinna. Sori indistinet.

Upper Shale, Searborough. Bean Coll.

V. 3666. A clearly preserved impression in ironstone of larae
pinnules which vary in breadth, the fertile segments being narrower
than the sterile.

Gristhorpe.

10,333. Imperfect fertile pimmules, in some of which the
margin is slightly undulate, but this character is by no means
constant, and is in part due to inequalities on the surface of
the rock.

Upper Shale, Gristhorpe. Mantell Coll.

10,371, Large sterile segments, 4'5 cm. long and 6 mm. broad,
showing very distincet venation.
Upper Sandstone, Scarborough. Muntell Coll.

39,243. A fairly large example of fertile pinnules, about 4 em.
in length and 4 mm. broad ; individual sporangia may be recognized
on some of the segments,

Upper Shale, Searborongh. Bean Coll.

Other specimens :—V. 3667, 11,014, 39,246 (a badly preserved
specimen labelled by DBean Pecopteris undans), 39,247, 39,253,
40,469.

2. Laccopteris Woodwardi (Leckenby).
[Quart. Journ. Geol, Soc. vol. xx. p. 81, 1864.]
Text-fig. 114,

1866. FPhichopieris Woodwardi, Zigno, Flor. foss. Oalit. vol. i. p. 174.

1864. Phichopteris IWoodwardi, Leckenby, Quart. Journ. Geol. Soe. vol, xx,
p. 81, pl. viii. flg. 6.

1869,  Phlchopteris Woodwardii, Behimper, Trait. pal. vég. vol. i. p. 626.
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1873. Mierodietyon Wasdwardianun, Saporfa, Pal. Frang. vol. i. p. 313,
pl. xxxiii.
P vutenionm, ibid, P- 309, pl. xxxiii, figs. 2-4; pl. siv.
1876 Phlebopleris Woodwardii, Phillips, Geol, Yorks, p. 202.
1892 Phlebapteris Woodwardi, Fox-Strangways, Tab. Foss. p. 134,
Cf. Mieradictyon Woodiwardianum, Bartholin, p. 24, pl. x. figs. 2-4.

Type-specimen. Woodwardian Museum, Cambridge (Leckenby
Collection, No. 126),

Habit i all probability identical with that of the preeeding
species,  The venation of the ultimate segments similar to that of
Laccopteriy polypodivides, but the veins that spring from the large
areol® next the midrib are more numerous and closer together ;
the sori are civeular and, except in their smaller size, apparently
identical with those of Brongniart’s species.

Leckenby founded this spocies on some fragments of pinnules
identical with the speeimen represented in Text-fig, 11a, It

Fra, 11.

A.—Pinnule of Laecopteris Wasdwardi from the Tnferior Oolite of Yorkshire,

showing reticulute veins and hemispherical bosses with e small eentral
depression, marking the position of eircular sori which were altached to
a cenbral recoptacle. (No. 217, British Mugeum.)

B.—Pinnule of Laveapteris polypodioides, with sori and soral impressions. Upper
Shale, Gristhorpe Bay. (No. 2522, British Museum.)

C.—Piunule

w0 irtagment from the Imferior Oolite of Stamford. (Na. 52,867,
British Museum.)

(Block lent by the Royal Society.)

is probable that Leckenby’s type is specifically distinet from
Lacoopteris polypodiaides, but the difference between the two ferns
appears to be slight; the former is characterized by its smaller
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pinnules, the more numerous veins, and the greater number and
smaller sizo of the sori. Zaccopteris Woodwardi is represented in
the English rocks by single detached pinnules, and no examples
oceur comparable in size and preservabion fo the fronds of
L. polypodioides figured in Plates XTI and XIIT,

V. 217 (Text-fig. 11a) and V. 252%. Fragments of fertile
pinnules showing the characteristic small circular sori and the
numerous veins given off at a wide angle from the areole.

Upper Shale, Gristhorpe Bay, Purehased.

40,670. Numerous fragments; the broadest of which has
a breadth of 7 mm. Bean Coll.

Family OSMUNDACEZ.

Genns TODITES.

The term Zodites is omployed in preference fo the recent generic
name Zvdea, which has been used by some authors, on the ground
that we are here dealing with a fossil type which it is inadvisable
to designate by the mame which is applied to recent ferns. The
sporangial characters and the form of the frond atford satisfactory
evidence not only of Osmundaceous affinities, but lead us to regard
the fossils as very closcly allied to the vecent tern, Zodea barbara,
Moore.

The generic nume Zbdeopsis has been employed by Renanlt! for
some gporangia from the Culm of d'Esnost which in the form of the
annulus recall those of Zbdeq. Considering the great difference in
age between Renault’s specimens and the Lower Oolite fern, and
the absence of decisive evidence as to the affinity of the French
fossils, it is probably wiser to employ a distinet name for the
Jurassic Osmundacoous fern.

! Renault (96), p. 21.
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Todites Williamsoni (Brongn.).

[Hist. vég. foss. p. 324, pl. ex. figs. 1, 2, 1898.]

(PL XIV. Figs. 2, 5, and 7; P1. XV. Figs. 1-3; Pl. XXI. Fig. 6;

1828,

1829.

1833.

1835.

1836.

1838.

1848.

1849,

1850,

1851,

1864,

1856.

1864,

Text-fig. 12.)

Lecapteris Willinsonis, Brongniart, Prodrome, p. 57.
L. Willimmsonis, Brongniart, Hist. vég. foss. p. 324, pl. ex. figs. 1 and 2.
P, whithiensis, Brongniart, Prodrome, p. 57- .
P. whitbiensis, Brongniart, Hist. vég. foss. p. 821, pl. eix. figs. 2-4.
L. tenuis, ibid. p, 322, pl. cx. fizs. 3, 4. .
Lecoptoris vecentior, Phillips, Geol. Yorks. p. 148, pl. viii. fig. 15.

? P. hastata, ibid, pl. viil. fig. 17.
. eurtate, ibid. p. 148, pl. viii. fig. 12. )
Neurapteris recentior, Lindley & Hutton, Fass, Flor. vol. i. pl. lxviii.
Peeopteris Williewnsonis, ibid. vol. ii. pl. exxvi.
Fecopteris dentata, ibid. vol. iii. pl. elxix.
Avrostichites Williansonis, Goppert, Foss. Farm. p. 285.
Newropteris vecentior, ibid. p. 205.
Alsthopteris dentate, ibid, p. 306.
Newropteris recentior, Sternberg, Flor, Vorwolt, vii. p. 76.
Fecopteris Wiltimmsonis, ibid. p. 151,
L. Huttoniana, ibid. p. 167.
Alethopteris dengara, Bronm, Tnd. Pal. p. 28,
Aovostiohites Wiltiamsoni, ibid. p. 10,
Newropteris secentior, ibid. p- 811.
Cladophlebis dentata, Brongniart, Tableau, p. 105.
C. Williamsonis, ibid.
O. recentior, ibid.
C. tenwis, ibid.
€. whithiensis, ibid.
“Alethopteris dontata, Ungor, Gen. spee. plant. foss. p. 149,
derostiohites Williwnsonis, ibid. p- 141,
Newropteris vecentior, ibid. p. 85.
Aerostichites Williwmsonis, Bunbury, Quart. Journ. Geol. Soe.

vol. vii. p. 187.

Leoopteris Huttoniana, Morris, Cat. Brit. Foss. p. 14.
Aerostivhites Williamsonis, ibid. yi oo
Neuropteris weecentior, ibid. p. 13.
FPevopteris Huttonionae, Zigno, Flor. foss. Oolit. vol. i. p. 183-
Aerestichites Williamsonis, ibid. p- 149,
FPeeopteris yecentior, ibid. p- 127.

? Dichopteris micioplylia, ibid. p. 122, pl. xv, fig. 6.
Fecopteris dontata, Leckenby, Quart. Journ. Geol. Soe. vol. xx. p. 77.
Aerostichites Witlinmsonis, ibid. p. 76.
Newrapteris vecentior, ibid.
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1868.  Awrostivhites Williainsonii, Bichwald, Leth. Ross. p. 17, pl. ii. fig. 3.
1869.  Pecopteris (Aerostichites) Wittiamsoni, Schimper, Traib. pal. vég.
vol. L p. 628.
Alethopteris seesntior, ibid. p. 6566.
1874,  Cladsphlebis dentata, ibid. vol. iif. p. 505.
O. recentior, ibid,
1875.  Peeapteris dentata, Phillips, Geol. Yorks. p. 208, lign. 21.
P. vurtata, ibid. p. 209, pl. viii. fig. 12.
P. TFilliamsonis, ibid. p. 209, lign, 23, pl. x. fiz, 7.
P, recentior, ibid, p. 211, pl. viii. fie. 7.
1877. ? dspleniwn  whitbiense, Heer, Flor. foss. Arct. vol. iv. (ii.) p. 39,
pl. iii. figs. 1, 2; pl. xx. fig. 4.
P whithiense tenue, ihid. p. 39, pl. il fig. 35 p. 94, pl. xvi. fig. 8;
pl. xx. figs. 1 and 3.
1888, Todea Williwnsouis, Schenk, Palwont. vol. xxxi. p. 168, pl. iii. fig. 3.
1889,  Oladophlebis wvirginiznsis, Foutaine, Potomae TFlora, p. 70, pl. iii.
figs. 3-8 ; pl. iv, fizs. 1 and 4.
C. pavve, ibid. p. 73, pl. vi. figs. 1-3.
O distans, ibid. p. 77, pl. aii. fig. 4.
Asplesium whithiense, Yokoyama, Journ. Coll. Sei. Japan, vol. iii.
P- 82, pl. iii. fig. 3.
1890, Fecopieris curtute, Behimper & Schenk, Handbuch, p. 100.
P. vecentior, ibid.
1891.  Todea Williainsonis, Raciborski: Engler, Bot. Jahrb. xiii. p. 2, pl. i.
figs. 7-10.
1892, Acrostichifes tenuis, Fox-Sirangways, Tab, Foss. p. 128.
A. Williamsonis, ihid.
Pecopteris dentata, ibid. p. 132,
1894,  Tudea Willieinsonis, Raciborski, Flor. Krak. p. 158, pl. vi, figs. 17-20.
Cladaphlsbis whithicnsis, ibid. p. 218, pl. xxi. figs. 1, 2, 8-10.
O solida, ibid. p. 79, pl. xxiv, figs, 10-13.
1896, Todea Tillicmsonis, Hartz, Med, om Gronland, vol. xix, p. 232,
pl. xii. figs. 4 and 4e.

Type - specimen.  Nutural History DMuseum, Paris. [Type-
gpecimen of Peeopteris dentata’ in the Manchester Museum, Owens
College. |

Frond bipinnate. The rachis straight and stout, especially in
the fertile fronds, often more than 1 em. in breadth.

Pinnee long, 20-30 e¢m., of uniform hreadth, linear and gradually
tapering to an acnminate apex, alternate and crowded on the
rachis, given off at an acute angle (c¢f. PL. XV, Fig. 2), but in
the lower part of a frond the habit is more open and spreading
and the pinn@ are almost at right angles to the rachis.

1 Seward (00), pl i.
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Pinnules attached by a broad base, closely set on the axis of
the pinna, but the longer fertile segments of the larger pinne are
farther apart and more open in their arrangement. Slightly
falente, the side towards the rachis is strongly convex, and the
outer margin is straight or concave, and hulged outwards towards
the baze of each segment ; the apex of the pinnules is acufe;
the margin is in some cases, especially in the larger segments,
slightly lobed. In the larger pinng the pinnules may be between
1:5-2 em. in length. Towards the distal tapering end of the
pinnge the pinnules are more faleate, and assume o short deltoid
form (as in Pecopteris dentata, L, & H.), and the acute apex is
directed forward. The venation is of the Cladophlebis type; each
segment being traversed by a midrib from which spring forked
secondary veins, and the mideib itsell hreaks up into dichotomously
branched veins towards the tip of the segments.

The fertile pinnules have usnally the same form as the sterile,
but in the larger segments the breadth is often less in proportion
to the length than in the sterile sepments, and the margin of the
former often shows a tendeney towards irregular lobing,

The sporangia are large and civenlar, and of the Osmundaceous
type; they usnally cover the whole of the under surface of the
fertile segments, as in Zodea.

The long list of synonyms demonstrates the coufusion with
regard to the nomenclature of this common and characteristic
Jurassic fern.  The confusion is considerably increased by the fact
that the fern to which Brongniart gave the name Pecopteris
whithisnsis—a, species wsually considered to have been very widely
distributed during the Jurassic period—is not identical with the
plant to which Lindley & Hutton and several other authors applied
the same designation. Brongniart’s Pecopteris whithiensis T have
no {oubt is gpecifically identical with his LPaocopteris Williamsonts,
and with the gpecimen deseribed under this name by Lindley
and Hutton. On the other hand, the Pocopleris whithiensis of
Lindley & TMutton and of several other writers is, I believe,
specifically identical with Pecopteris denticulata of Brongniart;
‘but this question is mare fully discussed under the latter species.
Pocopterss tenuis of Bl'ong‘niﬂ‘rtu is ineluded in the ahove synonymy
as identical with Todites Willimmsoni, as the form of the pinnules
and the habit of the frond appear to agree exactly with the
characters of that species.  Nathorst has expressed similar views
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with regard to the identity of these ferns,’ and Brongniart * himself
speaks of the “extréme affinité’” of the two species. The specimens
referred by Phillips and Lindley & Mutton to Pocopteris recentior
differ from Brongniart’s Peeopteris Williamsonis in the larger and
longer pinnules, hut an examination of several large fronds in
various collections has convineed me of the identity of the two
forms. Specimens of nndouhted Zbdites Williamsoni ave often meb
with in English muscums bearing the name Pecopfleris recentior,
given to them by Bean and other contemporaries of Phillips and
Lindley & Hutton, and there is no doubt that the examples
so designated arvc simply the lower parts of large fronds of
T. Williamsont. Phillips’ figure of what he names Pecopteris
eurtata represents the characteristic fertile pinnules of Zbdites.

The type-specimens of Pecopterds dentata, L. & H., were fortu-
nately discovered in the Willinmson Collection in the Munchester
Museum ;° they exhibit the characteristic pinne and closely set
short and broad segments of Zodites Williwmsoni, agreeing exactly
with such specimens as 89,250 (Pl. XIV. Fig. 7), V. 3654, and
others, and with the figures of Pecopteris whithiensis of Brongniart.

In 1836 Goppert adopted his generic name Aerostichifes for
Pecopteris Williamsonis, on account of the manner of occurrence of
the sporangia as shown in the fignre of Lindley & Hutton. Many
authors have retained this gemus, but as Schenk and Raciborski
have demonstrated, the structure of the sporangia clearly points
to the inclusion of the species in the Osmundacew ; the sporangial
characters being such as we arve familior with in Zbdea and
Osmunda.

The figures given by Zigno of a portion of a fertile bipinnate
frond, which he names Dichopleris microphylla,* bear a striking
resemblance to Zhdifes, and it is probable that the Italian plant
is specifically identical with the present species. There is a close
agreement, between A erostichites Gogppertianus® from the German
Rhetic beds and Tedites Willigmsont, bub there are eertain small

1 Nathorst (80Y), p. 57.

¢ Brongniart (28%), p. 323. Cf. pl. ex. fig. 4, and pl. cix. figs. 2-4.

3 Sinee this was written the type - specimen has been refiguved ; vide
Seward (00, pl. i.

4 Zigno (36), pl. xv. fig. 5.

3 Schenk (67), p. 45; pl. v. fig. 55 pl. vil, fig. 2.
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differences in the form of the pinnules which render the inclusion
of Schenk’s species in the list of synonyms inadvisable; the two
forms, however, are closely allied.

Amongst the numerous specimens of ferns of the Cladophlebis
type figured by Heer from the Jurassic and Cretaceous rocks of
Siberia and other northern regions, we find several fronds, or rather
fragments of fronds, which are probably closely allied to or even
identical with Zodites Williamsoni. He applies the generic name
Asplenium* to many of the leaves without adducing satisfactory
evidenee of the relationship to the recent genus. The fertile frag-
ment of Asplenium whithiense fignred by this author appears to
agree in the distribution of the sporangia and in the shape of the
segments with the present species, and differs from the specimens
in which the sori bear a resemblance to those of Asplenium. While
feeling confidence in the identity of some of Heer's so-called
Aspleniwm species from Sibervia with Zbdites Williamsond, it is
practically hopeless to attempt an accurate determination of the
species without a careful examination of the fossils themselves.

In Fontaine’s Potomac Flora, which we now know to include
both Wealden and Jurassic species, there are several examples of
Cladsphlebis fronds which may be reasonably identified with
Lodites Williamsoni. Fontaine’s zcal for the institution of new
species led him to adopt new names for plants which in some cases
he admits bear a striking vesemblance to known European forms ;
he has frequently deseribed under distinet specific names portions
of fronds which one would reasonably expeet to find as parts of
one large leaf. Cladophlebis virginiensis, Font., is in all probability
identical with Zbdites; it agrees vory closely with the English
specimens with the larger pinnules, but in the absence of fertile
Pimne it is almost impossible to speals with certainty. The
examples with smaller pinnules which he names Cladophlebis parve
agrec exactly with the smaller forms of Zodites Williamsoni, as
represented in Pl. XXI. Fig. 6 of this Catalogue; similarly, his
C, distans is probubly identical with the same species. Fontaine
refers to the similavity of his Cladophlebis parva and Pecopteris
denfata of Lindley & Hutton, and adds, ““one may well hesitate
to separate them™; but he considers the venation is not quite

! Heer (77), ii. pl. xxi. fig. 4.
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identical. An oxamination of the type of Lindley & Hutton leads
me to recognize the venation characters as being in the closest
agreement.

It iz to Schenk and Raciborski that we are indebted for the
detailed examination of the sporvangia of Zodites Williamsond :
the former author® published a figure of a fertile pinnule bearing
well-preserved sporangia in his paper on the plants collected by
Szechenyi in China, and Raciborski® has sinee confirmed Schenk’s
conclusions, There are several ferns figured by different authors
as Asplendum whitbyense, which may be identical with Zadites,
but in many cases it is impossible to speak positively without
seeing the specimens.® The rich flora of the Jurassic rocks of the
Cracow district contains several execellent specimens of Zodites ;
some of these are referred to 7. Williamsoni by Raciborski,
while others, which T beliove to he specifically identical, arve
placed under different names. This author uses the specific
designation whithiensis in Hrongniart’s sense, and includes under
that name certain fronds which cannot be separated from Zodites
Williamsons. TRaciborski’s figures in Engler’s Juhirbueh and in his
Jurassic Flora of Craeow should be consulted as the best so far
published of the sporangia of Zbdifes.

1t is, I believe, safe to assert that the reeent Australian and
South African fern Zadea barbara, Moove, is the speeies which
agrees most elosely with one of the commaonest plants in the fern
vegetation of the Inferior Oolite period.

The last English specimen of Zodites Williamsond that I have
seen in which the sporangial characters ave clearly shown is in the
Leckenby Collection, Cambridge (No. 48).  The Museums of York,
Scarborough, Manchester, and Whitby contain numerous examples
of this common Inferior Qolite species, hearing a variety of names,
e.g., Pecopteris Lindleyana, Newropteris recentior, N. undulafa,
N. lobifolia, Pecopteris dentata, P. whitbiensis, P. curtata, ete.
A specimen in the Museum of Tund (No. 568), labelled by
Nathorst Aerostichites, n.sp., is probably a small example of Zodites
Williwmsoni. There is a striking similarity between some of the

1 Sehenk (85), pl. iii. fig. 3.
* Raciborski (94), pl. vi.
§ T.g. Schenk’s figure of a Ohinese fern (83), pl. 1ii. fig. 1.
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species of Aerostichifes figured by TFoutaine in the Older Mesozoic
Flora of Virginia' and Todites Williamsond,

39,234, PL XV. Fig, 2.

A large specimen 45 em. in length, bearing crowded linear
pinnxe springing from the broad rachis at a wide angle. The
longest pinna measures 155 em. in length; the pinnules are
broad and short, and closely set on the long pinna axis. This
example shows very clemly the characleristic habit of the frond,
the long and very gradually tapered pinne, and the crowded,
short, and broad pinnules, with their inner margins strongly
convex and the outer edge straight or slightly concave and
bulging outwards towards the broad base. The venation is clearly
shown. Cf. this specimen and the examples with larger pinnules,
e.z. 14,202,

Gristhorpe. Bean Coll.

13,491, Pl XV. Figs. 1 and 3.

This speeimen, a portion of which is represented in the figure,
affords a good example of the common fertile frond of Zodifes
Williemsons. The rachis is 8 mm. broad, and hears pinnme 1'3 em.
in hreadth; the under surface of the pinnules shows the midrib
and secondary veins distinetly, and seattered cirenlar pits marking
the position of sporangia. (Pl. XV. Fig. 3.) Cf. the longer
fertile frond of the same type, 89,271.

Haiburn Wyke. Presented by Dr. Murray.

39,274. Pl XXT. Fig. 6.

An instructive specimen of a large sterile frond, 19 em. in length,
of the form figured by Lindley & Hutton as Pecopteris denfata.
The rachis gives off numerous crowded pinnee, the longest of which
is 14 cm. long and 1'3 em. in breadth ; as shown in the figure, the
ultimate segments become more faleate and sharply pointed towards
the tips of the pinnwe. The margins of the pinnules appear to be
entire, but in some of them the margin is slightly irregular; each
pinnule is traversed by a midrib, from which are given off forked
secondary veins at an acute angle.

L Footuine (83).
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This specimen may be compared with Cladophlebis parva,
Fontaine, and with the smaller specimens of C. virginiensis of
the same author.

There is no doubt as to the identity of such a specimen as 89,274
and the type-specimen of Pecopterts dentata of Lindley & Hutton.

Scarborough. Bean Coll.

V.38659. Pl XIV. Fig. 6 (cnlarged $).

Part of a frond of the same form as 39,274 (P1. XXT. Fig. 6).
Some of the pinnules have a slightly dentate or irregular margin,
which appears to be an original character, and not entirely the
regult of decay.

Tabelled by Bean Pecopleris dentata.

Upper Sandstone and Shale, Scarborough.

Tre, 12.— Todites Willioinsoni (Brongn.). (% 3.) [No. 39,233.]

39,283, Text-fig. 12.

A fertile frond with rachis 17 em. long. The pinnules have
2 more or less undulated outline, as shown in the enlarged drawing,
but the specimen is most probably specifically identical with
Todites Williamsond.

39,250, Pl XIV. Fig. 7.

The apical portion of a frond, showing the linear pinne with
the short and broad curved pinnules, passing up through serrate
segments into the pinnate apex. In the Leckenby Collection,
Cambridge (No. 48), there is a more perfect specimen with an
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apex identical with that of 89,250 (Fig. 7) and bearing on the
lower part of the frond fertile pinnules with well-preserved
sporangia. The pinnge of these specimens are identical with those
of the frond figured by Lindley & Hutton as Peeopteris dentata.

A piece of Nilssoniy compta oceurs in association with the
Todites leaf,

Scarborough.

39,226. Pl XIV. Fig. 5.

This specimen shows portions of large pinne almost at right
augles to the rachis. The longest pinnules are about 13 em. in
length, and of thin texture; there are mo definite teeth, but the
Margin of some of the segments is slightly irregular or wavy,
Towards the tip of the pinnx the segments assume a more faleate
form, but in the basal portions they are practically straight.

Labelled by Bean Neuropteris recentior. CE. specimens 134,992,
13»505, ete,

Oolitic Shale, Gristhorpe Bay. Bean Coll,

13494 11, X1V. Fig. 2.

This type of specimen is very difficult to determine; it bears
a close resemblance to some forms of Oladophlebis denticulata
(Brongn.), hut the broad bases of the pinnules and the habit of
the frond point Todites Williamsoni as the more likely species.

Gristhorpe Bay. Lresented by Dr. Hurray.

V. 2521, An imperfectly preserved fertile frond, labelled by
Bean Pasopteris curtwta, Long pinnm arve attached at a wide
angle fo the broad rachis ; the fertile pinnules have a somewhat
I?gged outline, and are longer and narrower than the sterile
P "mu.les of such a pinna as that of Fig, 5 (39,226). The specimen
18 evidently from the lower part of a fertile frond, where the
prmnules are longer and less crowded on the pinnge than in the
smaller fronds of the type ropresentod in PL, XV. Fig. 1 (13,491).

V. 3654 Part of 4 large frond, showing in some of the pinnm
& gradual transition from the longer and straighter pinnules to
the shorter, faleate, id more acutely pointed segments; a passage

from the form originally described s Pocopteris recentior to that
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named by Lindley P. dentula. Labelled by Bean Newropleris
recontior. Cf. the fertile pinnules of 39,283 (Text-fig. 12).
DBowerbank Coll.

V. 8655. Ruchis 35cm. long. The pinnules of the Pecopleris
recentior type. CI. some of the pinnules of this specimen with
those shown in Text-fig. 12 (39,233).

Scarborough.

V. 3656. Rachis 29 ¢m. long; the longest pinna 18 em. This
examplo is of the form represented in Fig. 2, Pl XV.(39,234), and
illustrates the habit of a frond with the long, narrow, and crowded
pinnge bearing short and broad segments.

Oolitic Ironstone, near Searborough.

V. 8658, Portions of two pinne with pinnules showing well-
preserved veins. The margin of some of the segments is slightly
irregular and suggestive of lobing ; length of segments about
17 cm.

V. 3668. A fine frond, with large pinnm and pinnules 1+2 em.
long, Ci. 39,277, cte.

V. 3664. Part of a fertile frond. The pinnules of the same
type as those in 39,233 (Text-fig. 12), and clozely resembling the
sterile segments of 39,230.

10,369, Similar to 39,233 (Text-fig. 12). The numerous
sporangia are represented by eircular pits on the lower surface
of the segments.

(iristhorpe Bay- Mantell Coll.

134,992, This specimen affords an example of the larger fertile
segments with an irregularly lobed margin; some of the pinnules
have an entive margin lile that of the sterile pinne.

(iristhorpe Bay.

18,505, Similar to 134,992. A piece of a broad sterile pinna
ocenrs in association with the fertile fragment.
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14,202. A good specimen preserved in ironstone ; the rachis is
Lem. broad, and the longest pinna reaches a length of 18 em., with
laxge pinnules similq, to those of V. 3655, cte.

Near Smu.rboruugh.

39,231, Part of a very large frond; rachis 1-4 em. broad, with
long spreading pinne 2-5 om, in breadth; the pinnules are almost
at right angles to the pinne, and the pinnz of the lower part of
the specimen gy also approximately at right angles to the rachis,
Labelled by Begn Lecopter]s hastatu, Phill,

Upper Shale, Cloughton Wyke, Bean Coll.

2L A fortile fond with a raehis 12em, broad. Shost
nd stumpy pinnyles bearing sporangia, us in the Specimen shown
in PL XV. Fig. 1 (13,401).

39,277, This form of trond, with large pinnules 16 cm. long,
bears . distinet resemblance to Cladophiebis denticulata, but the
PIn® are moye erowded, the frond has a less open habit, and
t}.m Regments are hroader gt the base. One pinna has a length

Gl:isthurpe. Bean Coll,

Other specimens ; —V. 2520, V. 2597, 8250, 13,505, 39,228,
39,262 (labelleg by Bean Pecoptepis curtata), 40,468, 40,469,

Several examples of thig species ave included in the collections
of York, Searhnrough, Whitby, Manchester, and other Places.

Family CYATHEACEA,

It is net always an easy matter to draw a satisfactory
distinetion botygey fossil ferns which exhibit the characters of
the CI"ﬂﬂJB&Cﬂm, and those which should be compared with some
Tecent species of Davallia. While admitting with Nathorst that the
genus Davallia was Probably represented in the Jurassic vegetation

Y near allies, T hgye been led to eonclude that the Cyatheacew
Played a prominent part in the fern floras of the Mesozoio period.

I
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Genus CONIOPTERIS, Brongniart.
[Tableau foss. vég. p- 26, 1849.]

1. Coniopteris hymenophylloides (Brongniart).
2. Coniopteris quingueloba (Phillips).
3. Coniopteris arguta (Lindley & Hutton).

Brongniart made use of this gemeric mame for such fossil fern
fronds as show characters more oI less intermediate between
Pecopteris and Sphenopteris, and agree with the recent Dicksonies
in the form of the sori. Saporta adopted this term and, like
Brongniart, he quotes Tympanophora of Tindley & Hutton as the
type of 1 fertile pinna of the genus Condopteris. The following
definition is given by Saporta of Brongniart’s genus i—

e genre Contopteris ainsi constitué comprend des espéces
4 pinnules stériles, plus ou moing rétréeies 4 la hase, lobées,
denticulées sur les bords et pourvues d’une nervation pinnée;
les fructifications, en forme de elou, de rein ou de coin, plus ou
moins Alargies au sommet, sont disposées vers Pextrémité des
nervures secondaires qu'elles terminent ; le limbe contracté a digparu
on tout ou cn partie, et la pinnule, dans les portions fertiles des
frondes, lo trouve presque réduite aux seules mesures élargies
on clou et servant de support aux sores. Ues organes disposés en
forme de réceptacle, de texture évidemment corince, sont générale-
ment rangés denx par deux de chagque ebté de la médiane.” *

Solms - Laubach,?* in referring to the Jurassic fern originally
named by Brongniart Pecopteris Murrayand, and by some other
authors included in the recent gomus Zhyrsopteris, advocates the
retention of the gemerie designation Condopleris in preference to
a term implying identity with a recent genus, There is little doubt
that the Jurassic fern described in this Catalogue as Coniopteris
hymenophyllotdes is very closely allied to some recent species of
Dicksonia as well as to the monotypic genus Thyrsopteris; bub
rather than make use of such terms as Dicksonites or Thyrsopterss,
i is a safer plan to retain the genus Coniopterds and definitely
include the species among the (yatheacem. Schimper also applies

1 Saporta (78), p. 287.
2 Solms-Laubach (91}, p. 167.
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Brongniart’s genns some of the species originally plfzced in _lus
group SP’T‘ME’Pff’-"iS-Dz'cl:sam'm’des, including the Yorkshire species,
O. Mwrrayana anq Tympanophora racemosa, For reasons stated
below, I regarq most of the specimens previously identified as
Sphenopteris, Loeoptoris, Thyrsopterds, or Conispterds Murrayuna
as identica] with Sphenopteris hymenophylloides, Brongn., and the
latter specific namea has therefore heen adopted,

L. Coniopteris hymenophylloides (Brongniat).
[Hist. vég. foss, p- 189, pl. Ivi. fig, 4, 1828.]

PI. XVI. Figg, 4=6s Pl. XVIIL Fige. 3, 6-8; Pl, XX,
Figs. 1 and 2; Pl XXT. Figs, 1-4,

1828 Sphenoptoris liginenophyilvides, Brongniart, Hist. vég. foss. p. 189,
pL Ivi. fig. 4. L,
S, isyumwp?zyi?oide&, Brongniart, Prodrome, p. 51. ) =
acopteris Mirvayane, Bronguiart, Hist, p. 858, 2)1- exxvi. fig. .
1829, Sphenopteris stipata, Phillips, Geol. Yorks. - 147, pl. x. fig. 8.
S iniseoicdas, 1bi, P- 158, pl. x. fig. 10,
1835, Splenopteris arguta, Lindley & Hutton, Fuss. Flor. pl. elxviii,
Lympanophorg simplez, ihid. pl. elsx. A,
" ecemosa, Thid. Pl elxx, 5,
1836 Hymenophyitises Phillipsii, Goppert, Foss. Faren, p- 256.
1888, Sphenoptoris .’:«yiru:)zop?»y:-’lairt’f.w, Sternberg, Flor. Vorwelt, p- 60.
Lolystichites Hurrayana, ihid. p: 117.
1848, Hipmenophyliites Fhitlipsi, Bronn, Tnd, Pal. p- 602.
Lyinpanophorg simplez, ibid. p. 1340.
Z racemose, ihid,
Sphenopteris museoides, ibid. p. 1169.
1849, Sphenopteris iayn.erfn-npi@fﬂ!uirfw, Brongniart, Tableau, p. 105.
Coviopierss Bt wrrayane, ibid. (pars),
Tympanophora Siiplex, ibid.
- Yacemuse, ihid, "
1850, I{w;zmmpby?la}taa Phiiﬂij).yii-, Unger, Gen. spec. plant, foss. p. 129,
Pevaptoyiy Murrayana, ibid. (pars), p. 179,
Lyinpanaphopy stmplez, ibid, p, 520,
* Tacamosa, ihid, =
Sphoroptopis nephyocarpa, Bunbury, Quart, J ourn. Geol. Soc. vol. vii.
P- 179, pl. xii, figs. 1w and 14,
1854, Tympanophorg simplex, Morris, Brit, Fosg, p. 24,
Sphenoptoris .&ymcur@hylf&idm, ibid. p. 21.
8. muscoides, ihid, i )
1856. Hymenupliyliges Lhillipsii, Ziguo, Flor. foss, Oolit, vol. i, p- 90.
H, .:}ﬁr?'i'rzymaa, ibid, p. 92,

1851,
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1863. Of. Sphenapteris Bunbuvyaaius, Oldham & Morris, Pal, Ind. pl. xxxii.
P. 4.
Cf. Pacapteris lobata (pars), ibid. pl. xxix. p. 52.
1864. Sphenoptovis Jypmenophylividss, Teckenby, Quart. Journ. Geol. Soc.
vol. xx. p. 77«
8. nephvosarpa, ibid. p. 79.
Pecopteris? Murrayana, ibid. (pars), p- 76.
Tympanophora racemoss, ihid. p. TR
T. simples, ibid.
1869, Sphenopteris (Dicksonioidss) Japsnenoplylloides, Schimper, Trait. pal.
vég, vol. i, p. 395,
8. (D.) nephyocarpm, ibid. p. 39a.
Coniopteris Murrayang, ibid. p. 469.
1873. Sphenopleris Pellati, Saporta, Pal. Frang. vol. i. p. 278, pl. xxxi.
fig. 1.
? Condopteris conforta, ibid. p. 289, pl. xxxi. fig. 3.
1874, Cuniopteris Murvayana, Schimper, Trait. pal. vég. vol. ili. p. 471.
1875. Sphenopteris Muyrayana, Phillips (purs), Geol. Yorks. p. 212, lign. 26.
8. affinis, ibid. p. 213, lign. 30.
K. dissoviadis, ibid. p. 214, lign. 32.
8. hymenophylioides, ibid. p. 213, lign. 34.
8. museoides, ibid. p. 217, pl. x. fig. 10.
Tymparophora sinples, p. 219, lign. 43.
T yaeemosa, p. 219, lign. 42.
1876. Thywrsopteris Murrayane, Heer, Tlor. foss. Aret. vol. iv. (2) p. 30,
pl. i. fig. 45 pl. ii. figs. 1-4; pl. viil. fig. 114,
2 Adiantiles Nehmidtianys, ibid. pl. i, fig. 12.
Thyrsapteris Muakiana, bid. p. 31, pl. i. figs. 1-3, 5, 6.
1878,  Thyrsopteris Murrayana, ibid. vol. v. (2) - 1, pl. i. fig. 6.
Dicksonites clavipes, ibid. p. 83, pl. ii. fig. 7.
1880, Thyrsopteris Maakiont, Nathorst, Bevittelse, p. 58,
Dicksonin nephiocarpr, ibid. p. 56,
1888, ¢ Thyrsopteris orientatis, Bchenk, China, pl. i, fig. 4.
9 Dicksonia coriacen, ibid. figs. 8, 6.
1889, ¥ Diclsonia nephrosarpa, Yokoyamna, Journ, Coll. Sci. Tapan, vol, iii.
1889, p. 25, pl. i. fig. 1.
Thyrsopteris Mrerrayand, ibid. p. 22, pl. xii. fig, 5.
o Adiantites Hesriwis, ibid. p. 28, pl. xii, fig. 1,
1891. ? Sphenopleris minululobe, Saporta, Pal. Frang, vol. iv. pl. lyi.
1892, Thyrsopleris Murrayani, Raciborski, Flor. Krak. p. 130, pl. =
figs. 15 and 16 pl. xii, figa. 17-21.
Dichsonin Heerii, ibid. p. 174, pl. x. figs. 5-14,
D. Zureeznyi, ibid. (pars), ps 175, pl. =i, figs, 8,9, 11, and 12.
Thgrsopteris (Sphenopteris) Murrayana, Fox- Strangways, p. 156.
Sphenopteris affinis, ibid. p. 134.
§. dissoeinlis, ibid. p. 135.
Dicksonia (Sphenoptevis) humenophylloides, ibid. p. 130
D. (8.) nephroeaipa, bid.
Sphenopteris iniseoides, ibid. p. 135.
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Lype-specimens, Sphenopteris hymenophylloides, Brongn., in the
Paris Museum, [§, arguta, L. & ., Manchester Museum.! 8. nephro-
<arpa, Bunb., Leckenby Coll, Cambridge. 8. Murrayana, with
fertile pinnm of Tynwrmop?z.om racemosa, figured by Leckenby, in the
Leckenby Coll., Camhri(lgn. 8. muscoides, Phill., York Museum. ]

Frond tripinnate ; pinng linear acuminate, attached to the rachis
at a wide angle i the pinnules vary considerably in size and shape,
n some forms they have a few broad and rounded lobes and in
others the laming is deeply dissected into narrow linear segments.
The fortile pinnules bear the sori at the ends of the veins; the
laming is usually much reduced, and in extreme cases the fertile
Segments agree closely with those of Thyrsopteris elegans, Kze., o
Dicksoniy Bertervana, Hook. The sori are partially enclosed in
4 cup-shaped indusium ; the sporangia appear to have an abligue
annulus of the Cyatheaceous type. The two lowest pinnules of
4 pinna are offen characterized by their unusual shape, the lower
half of egch pinnule econsisting of long spreading and irregular
“Aphlebialike lobos (vide PL XXI. Figs, 1-4).2

Venation ang form of the frond of the Sphenoptoris type.

Brongniart’s figure of the type-specimen of Sphenopteris hymeno-
Phylloides agrees very closely with the example represented in
Pl XX, Fig. 1 of this Catalogue; the only difference being that
Brongniart’s spocimen s g somewhat large form.  Phillips’ species
S, stipate is ineluded by the Fremch author as a synonym of
8. hymenophyilyides, The following is the original diagnosis of

G .-"zymmnpﬁylloifles —

“8. foliis bipinnatis, tenuissimis, pinnis lineari - lanceolatis,
rachi alato ; pinnulis approximatis, ovatis, pinnatifidis, lobis ovatis
tridentalis, inferjor et exteriori (versus apicem pinngrum) majori,
Pimatifido; neryulis tonuissimis,”

Brongniart compares 8. Fymenophylloides with the filmy ferns
Hymﬁwpkyﬂzf/m and  Trichomanes, but with his usual astuteness

€ expresses the opinion that there is a more perfect analogy with
some of the ropent Dicksonias, e.g. 2. rubiginosa, D. dissecta, cte.

Phillips’ Species, &, stipate, is represented in the first edition
of the Geology of Yorkshire by a very poor figure; in the third

-

! Refigured, Sewarg (00), p. 6, fig. 1.

* Of. certain Paliozoie forns some of which Potonié has referred to the
Benus Alloiopteris: Potonis (99), p. 139.
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edition it is transferved to S. hymenaphylloides, snd compared witle
the recent speeies Duwvallin eanaricnsis, Smith.

In the Geological Survey of the Yorkshire Coast, by Young &
Bird, some small specimens of Sphenopteroid ferns are illustrated
by very inadequate and crude figures, some of which certainly
reprosent Brongniart’s 8. Aymenophylloides ; the orviginal of fig. 5,
pl. ii. of the first edition of this work is undoubtedly a fragment
of the present specics.'

Among the numerous examples of ferns in the Museums of
Whithy, Scarborough, Cambridge, York, and elsewhere, which
I regard as specifically identical with Coniopteris hymenophylloides,
there are several labelled by Bean and others Sphenopéeris or
Pecopteris Murrayana. This brings us to the question of the
possible identity of the plant which Brongniart named Pecopteris
Murrayana and his species 8. Aymenophylloides. It is probable
that under the former designation the French author included more
than one specics; some of the specimens, c.g. that of fig. 3,
pl. exxvi.,* I am of opinion should be referred to Condopleris hymeno-
phylloides, but some of the others may be retained under the name
Sphenopteris Murrayane. Brongnimt's fiz. 3 of 8. Mwrrayana
agrees closely with Fig. 2, P1. XXT. and with Fig. 6, PL. XVL of
this Catalogne. A Bornholm fern, Peopteris Pingelit, is considered
identical with Sphenapteris Murrayana, and this species may
probably be added to the synonymy under ¢ Aymenophyiloides.

There are some other species figured in the Hisforre whick
should perhaps be transferred to the latter species; the fragments
named by Brongniat Sphenopleris eronulata may well be identical
with . hymenophylloides, but on this point it is difficalt to speak
with certainty (cf. PL. XX. Fig. 1, and Brongniart’s pl. 1vi. fig. 3).
Sphenopteris denticulata, Brongn., is another species which may
be compared with €. Jymenaphyllotdes, hut so far as it is possible
to base an opinion on the figure, it would seem more probable
that it is identical with 8. Williamsonis, Brongn. (cf. Brongniart’'s
figure® and Pl. XVIIL. Fig. 2).

An examination of the type-specimen of Sphenoploris argute of
Lindley & Hutton leads me to regard that spevies as identical with

! Young & Bird (22), loc. cit.
* Brongniart (28%).
3 Brongniart (28%), pl. Ivi, fig. 1.
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Condopteris hymenophylloides! The fragment drawn by Williamson
in pl. clxviii. of the Ay Flora* is preciscly similar to the
specimens represented in Pl, XX, Fig. 1 and in P1. XVL. Fig. 4.
In the third edition of Phillips’ Geology of ¥orkshire there are
portions of various Sphenopteroid fronds figured under several
specifi names, but in many cases the drawings are not accurate
enough to rendep possible the recognition of the type-specimens.
Some of the species of Sphenopteris instituted in Phillips’ work
are no doubt identical with C. hymenophylloides = of these may be
mentioned S, @ffinis, agreeing with PL XX. Fig. 2 ; also 8. socialis
and 8. dissoeiglis, It is clear that the fertile pinnm of the form
originally named by Lindley & Mutton Zympanophora, and
tompared by them to an alga, arc of the same type as we now
ind among Cyatheaceous ferns, the sori being partially enclosed by
& cup-shaped indusium and consisting of several sporangia with
an obliquely vertical annulus. Tt has been the custom of many
authors to considey this Tympanophora form of fortile pinna closely
allied to, or identica] with, Kunze’s recent specics of the monotypie
genus Thyrsopteris, now confined to Juan Fernandez. The use
of this generic name has, however, been much too widely used by
Palmobotanical writers, I have elsewhere drawn attention to the
obvious misugg of this generic name by Fontaine in his Potomac
Floral  Othey Writers have adopted, to a less degree, the same
misleading use of this gonus, It is true that some of the examples
of fortile Pinnw from the Lower Oolitic rocks are practically
identical with those of Thyrsopteris elegans and are in all proba-
ility very near allics of this recent species, but we find precisely
similar fertile pinn® in other genera of recent Cyatheacew as in
the speries Dicksonia Bertervana, Hook., represented in Text-fig. 13.
n this spocies the lamina of the textile segments is considerably
reduced, and the indusium consists of a cup with two lips; this
two-lipped form of the indusium is not a character eusy to recognize
in a fossil specimen, nor is it by any means very obvious in dried
examples of recent fronds, .
There is the question of the identity of various types of
fertile pinn® met with in association with sterile pinnules of
-_‘_*_*—‘_——___
! Seward (00), p. 7.
* Liudley & Hutton (35), pl. clxviii
¥ Seward (94), p. 45.
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C. hymenophylloides. Lindley & Hutbon instituted two species,
Tympanophora simplex and T. racemosa ; Bunbury described another
species in which the lamina of the fertile pinmules is less reduced,
as in Sphenopteris nephrocarpe, and compared this fype with recent
species of Dicksonia. All these can, however, be connected by
intermediate forms, and we have insufficient cvidence to justify
their recognition as distinct species. In the Zympanophora simplex

Fic. 13.— Dicksonic Bertervane, Hook. (From a specimen in the
British Museum Terbarium.)

type the sori are larger and more prominent than in 7% racemosa,
of which a single pinnule bears several sori; this difference is,
however, most probably due to a form of compensation, that is
to say, where we have one sorus on a pinnule the production of
sporangia is greater than in cases where the sporiferous tissue
is less conmcentrated and divided between four or five sori.
Moreover, in such a specimen as that in Fig, 3, P1L. XXI. we
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have a transition from a pinnule of the racemosa type to others
of the stmplex form. The pinna shown in Fig. 4 of the same plate
recalls 8. nephrocarpa of Bunbury, and from this type we pass
by gradual transitions, marked by an increasing reduction of the
lamina, to the form represented in Figs. 6 and 8, Pl. XVIL.
These details are more tully dealt with in the description of the
individual specimens,

The same type of fertile segment is found also in some of
Heer's Siberian ferns reforred by him to Zhyrsopteris uand
Dicksonia; e.g., D. clavipes, T. Maakiana, and T. Murrayana.
Zigna’s species Hymenophyllites Leckenbyi, from the Italian Oolite,
is another form closely resembling the fertile pinnae of Condopferis
Fypmenophylloides. Finally, Raciborski figures some fertile leaves
as Dielsonin Heerii, which are probably identical with the English
species; and his species D). Zuarecznyd might also be reasonably
referred to the same specific type.

There are several rocent species with which Coniopteris Tymeno-
phyllotdes may be compared.  The fertile pinnw of Zhyrsopteris
elegans, Kze.,' are practically identical with some examples of the
fossil species (e.g., P1. XVII. Figs. 6 and 8 ; PL. XXI. Figs. 3 and
3a); there is also a fairly close agreement between the sterile
segments of the fossil and vecent types. The fertile segments of
Dicksonia Bertorvana, Hook, (Text-fig. 13), have the same form as
those of Thyrsepteris; the two-lipped indusium of the former is
a point of difference which may be cusily overlooked. TIf is
Interesting to note the striking difference hetween the sterile pinng
of the Dicksonia shown in Text-fig. 18 and the Sphenopteroid
pinnw of Thyrsopteris and Coniopteris Rymenophylloides. There can
be little doubt that Zhyrsopters elogams may be regarded as an old
type of fern which was widely distributed in Mesozoic times.

Among other recent ferns which bear a strong likeness to
Congopteris hymenophylioides we may mention Dicksonia wrborescens,
LHér., and Balantium culeita (I'Hér.); also some species of
Davallin, e.g., Davallia canariensis, Sm., D, Wilfordii, Baker, etc.
As illustrating o variation in the form of the fronds in the same
plant, even ereater than that in Contopterds hymenophylloides,

! For figures of this fem vide Engler & Prant] (99), p. 122; Hooker (42),
pl. xliv, a.
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reference may be made to a figure of Asplenium mulfilineatum, Hk.,
given by Reinecke in a recent volume of Engler’s Jakrbiicher.!

An English specimen in the Lund Geologieal Museum, labelled
by Nathorst: Sphenopteris scarbroensis, bears a very close resemblance
to Coniopteris lymenophylloides, and may be identical with that
species. Ol hymenophylloides is represented by numerous specimens
in all collections of Yorkshire Jurassic plants.

52,568. Tl XVI. Figs. 4 and 5.

Several pieces of pinme with deeply disseeted pinnules, varying
in size from the small and narrow form shown in Fig., 4 to the
broader deltoid shape of Kig. 5. The venation is very clearly
shown in some of the pinnules. These fragments appear to me
identical with Brongniart’s Sphenopterts hymenophylloides, the only
difference being that in the fragment of the lower part of the pinna
of Fig. 5 the segments are rather broader than in Brongniart’s
specimen. The pinna, of which a part only is drawn in Fig. 5,
is 8em. in length, the uppermost pinnules being of the form
illustrated in Fig. 4. The type-specimen of Sphenopleris arguta,
L. & H., agrees exactly with the examples represented in
Figs. 4 and 5; similarly, I regard the smaller pinnge of the frond
ghown in Fig. 1, P1. XX, as identical with the present specimen.
This leads to a comparison with Heer’s species Zhyrsopberis
Maakionag, from the Jurassic beds of BSiberin,* a type which
I helieve to be identical with such English specimens as 52,568
(Pl. XVI. Figs. 4 and 5), the Whitby frond shown in PL XX.
Fig. 1, 40,467 (Pl. XVII. Fig. 3), and others.

Scarborough. Bowerbanl Coll.

V. 3672. PL XVL Fig. 6.

The chief difference between this pinna and those of specimen
52,568 (P1. XVI. Figs. 4 and 5) is in the more rounded form of
the lobes of the segments, as shown in Fig. 6, PL. XVI. This type
of pinna is identical with those in some of the specimens referred
by Brongniart to Condopteris Murrayana, especially as drawn in
his pl. exxvi. fig. 85 The example figured in Phillips’ third

! Reinecke (97), pl. iv.
* Heer (77), ii. pl. ii. fig. 6.
3 Brongniart (28%).
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odition of the Geology of the Yorkshire Coast as Sphenopterts affints
is probably specifically identical with that shown in our Fig. 6.

The important point to decide is the specific identity of the
fronds with pinnules like those of Fig. 6—with more or less
rounded or sometimes truncate lobes—and the rather longer
segments with acutely dentate lobes as represented Figs. 4 and 5.
My belief is that these two forms cannot he specifically separated ;
both pinnse have the same linear form, the pinuules agree in texture
and in venation, and one often finds that some of the pinnules
on such specimens as that of Fig. 6 exhibit a tendency towards
sharply pointed denticulations on the edges of the lobes like those
in Figs. 4 and 5. There are other reasons which lead to the
same conelusion, but these are stated in detail in the descriptions
of the specimens shown in Plates XX. and XXI. Cf. 52,597
(Pl, XXI, Fig. 2).

52,695, Pl XVIL Figs. 6, 7.

These fragments illustrate the association of sterile pinnules like
those in 52,568 (Pl X VL. Figs. 4 and 5) with fertile segments
in which the lamina is considerably reduced and the tips of the
narrow lobes bear prominent sori. The fertile portion of a pinna
shown in Fig. 6 iz no doubt specifically identical with Tympana-
phora racemosa of Lindley & Hutton, and with the fertile pinna
attributed by Leckenby to Sphenopteris DMurrayona ; the sterile
pointed segments are identical with those represented in P1. XVI.
Figs. 4 and 5, and these, as already pointed out, I regard as
indistinguishable from 8. arguta, L. & H., and 8. hymenophylioides,
Brongn., as also from those of the specimens  illustrated as
8. Murrayana in fig. 8, pl. exxvi. of Brongniart's Ilistoire.

Bunbury’s species, 8. nephrocarpa, the type of which is in the
Leckenby Collection, Cambridge, agrees with the fertile fragment
shown in Pl XVIL Fig. 6, and does not, 1 helieve, represent
a distinct species. Cf. also Dicksonin clavipes, as figured by Heer,
from Siberia.!

Oolitic Shale, Haiburn Wyke.

39,266. Pl XVIL Fig. 8.
A fertile pinna agreeing with that of Fig. 6 and with

1 Meer (77), iv. (2), pl. ii. fg. 7.
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Lympanophora racemosa. The lower pinnules, at the upper end
«of the drawing, are subdivided into five narrow lobes terminating
in compressed cup-shaped indusia, in which some of the individual
sporangia ean be indistinctly recognized. The lamina of the
fertile segments is rather further reduced than in 52,595 (Fig. 6).
Portions of sterile pinnules of the 8. hymenophylloides type are
associated with this fertile pinna. CE Thyrsopteris Murrayana as
figured by Raciborski. The fertile segments present a striking
agreement with those of the recent fern Dicksonin Bertervana, Hk.,
shown in Text-fig. 13.

Scarborough. Liean Coll.

40,467. Pl. XVI1I. Fig. 3.

The pinna shown in Fig. 3 is drawn from a bipinnate frond with
long acuminate pinnw, bearving obliquely placed, narrow-pointed
segments of the same form as those of Brongniart’s Sphenopfteris
hymenopliylloides and 52,695 (Pl XVI. Figs. 6 and 7), but
of smaller dimensions. This specimen appears to he specifically
identical with Heer’s Siberian examyples of Thyrsopteris Maakiana,
Heer, and with the Whithy specimen shown in Pl. XX, Fig. 1;
it affords a good example of the smaller type of frond of the same
habit as the larger and more abundant specimens of S. hymeno-
phlyllovdes. A specimen, identical with this, in the Leckenby
Collection is labelled by Nathorst Zhyrsopteris Maakiana, Heer.

Searborough.

Pl. XX. Figs. 1 and 2. No. 2373, Whithy Muscum ; labelled
Sphenopteris dissocialis, Phill,

This is an important specimen as affording evidence of the specifie
identity of the fronds with shorter pinnules and more rounded or
truncate divisions, und those of the form represented in Brongniart’s
figure of 8. hymenoplylloides. 1t affords additional evidence, in
fact, in favour of regarding such pinnw as those shown in P1. XVI.
Fig. 6 and Pl. XXI. Fig. 2 as identical with the type shown in
PL. XVI. Figs. 4 and 5 and P1. XXI. Figs. 1 and 4. The two
fronds, portions of which are dvawn in Figs. 1 and 2, Pl. XX,
oceur close to one another on the same piece of rock, and fragments
of pinnge with shorter ind more rounded segments, and others
with the more pointed segments, occur indiseriminately associated
together. There is also one fertile pinna like that of Figs. 6 and 8,
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PL XVIL The apices of the pinne shown in Fig. 1 are identical
with those of Fig. 2, and the less deeply cut and rather broader
pinnules in Fig. 2 are connected with the more deeply cut
segments of Fig. 1 by transitional forms met with here and there.
T have 10 hesitation in regarding the fronds of Figs. 1 and 2 as
those of one plant, or at least of ome species. That shown in
Fig. 1 is identical with Heer’s Thyrsopteris Maakiana, but it is
connected, by slightly larger forms, with 8. hymenophylloides,
Brongn., and with S. argufe, L. & H.; the frond of Fig. 2
agrees exactly with some of the published figures of S, Murrayana,
S. affinis, Phill., and other ‘species.’ The difference hetween
Figs. 1 and 2 is far less than one finds between fronds on the
same plant of several recent ferns.

Ct. Scleropteris tenuisecta, Sap.'

39,261, PL XXI. Fig. 1.

This specimen illustrates a further point confirmatory of the
specific identity of the fronds with sharper and longer pinnules
with those bearing the more rounded and shorter gegments, In this
pinna the segments ave of the former type, a& in 8. hypmenoplylloides,
Brongn. ; but at the base of the pinna the two lowest pinnules
are curiously modified and have a form suggestive of an dphlebia-
type of lamina, the lamina being much more deeply cleft and
the mnarrow linear divisions much longer and more spreading.
Exactly similar dphlebia-like segments are met with on pinnge
bearing the shorter and more rounded pinnules.

Cf. Sphenopteris minutula, Sap.*

Searborough. Bean Coll.

52,597. Pl XXI. Fig. 2.

This pinna is of the same type as those shown in Pl XVI.
Fig. 6 and in Pl. XX. Fig. 2. The lowest pinnule on the left-
hand side exhibits a long branched scgment like the Aphlebia
form in the preceding specimen (Pl XXL. Fig, 1).

L Saporta (1), pl. Ixi.
s Thid. pl. Ivi. Of also Ailoiopteris queveifolia (Goepp.), as figured by
Potonié (99), p- 139.
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Pl. XXI. Fies. 3 and 3¢. Leckenby Collection, Cambridge.

The specimen represented in Fig. 3 is shown about twice natural
size ; the pinna measures 2°7 em. in length. Some of the fertile
segments arve exactly like those of PL. XVII. Figs. 6 and 8, and
identical with Zympanophera racemose, L, & H. ; the upper fertile
segments, which are more reduced and have only one large cup-
shaped sorus, subtended in some cases by a short bract-like sterile
lobe, agree with the form referred to ZDympuanophora simplez.
Another feature of interest is the game long and narrow division
«depending from the lowest pinnule as in the specimen shown in
Figs. 1 and 2.

Fig. 8¢ shows a single enlarged sorus with indications of
sporangia. Cf. Zhyrsopteris Murrayane as figured by Heer.

52,550, Pl XXT. Figs. 4 and 4.

Part of fertile pinna, drawn twice matural size. The chiof
interest of this fragment is that the pinnules ave only partially
fertile; instead of a much reduced fertile segment with little or
no lamina, we have pinnules of the ordinary sterile form bearing
one or two marginal sori. The lowest pinnules have the same
Aphlebia-like appearance—more obvious than shown in the figure
—as in Figs. 1, 2, and 3.

Fragments of pinnze of the form illustrated in both Figs. 1 and 2
of Pl. XX, occur in close association with that of Fig. 4, P1. XXT.
The manner of ocenrrence of a sorus is more clearly shown in
Fig. 4a.

V. 3289. Several detached pinnge on an iron-stained sandstone;
these furnish examples of hoth the more rounded and the more
pointed pinnules, and may be matched equally well with the
pinnee represented in Figs. 4 and 5, and with that shown in Fig. 6.

Yorkshire Coast. Lurchased.

V. 3680 and V. 3681. Pinne with pinnules varying much in
size, some being as large as those of Fig. 5, PL. XVT. (52,568) and
others like the lower branches of the frond represented in PL. XX.
Fig. 1. Such examples as this serve to connect Zhyrsopterss
Muakiana, Heer, on the one hand, and Sphenopleris kymenophylioides,
Brongn., 8. argute, L. & H., on the other,
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13,498. A long pinna with some nnusually large pinnules of
the type of Fig. 5, F1. XVL
(iristhorpe Bay. Presented by Dr. Murray.

39,242. Labelled by Bean Pecopleris Murrayona ; the specimen
consists of a rachis bearing long, acuminately tapering, linear
pinns, with large pinmules intermediate in shape between the
chorter and more rounded and the longer and more pointed type.

Searborough. Bean Coll.

39,265, Part of a fertile pinna with pinnules identical with
the type-specimen of Bunbury’s Sphenopteris nephrocarpa, the
lamina being rather less reduced than in sach a form as that

of Fig. 8, PL XVIL
Bean Coll.

39,260. An imperfect specimen labelled by Bean Tympanophors
simplex, and no doubt sdentical with the form figured by Lindley
and Hutton and by Phillips. The axis of the partially preserved
pinna bears segments reduced to a single sorus, accompanied in
<ome ecases by a short sterile lobe, exactly as in the slightly
smaller example shown in Pl XXL Fig. 3. The best specimen
of 7. simplex is in the Leckenby Collection, Cambridge. This
shows part of a rachis with fertile pinnwe bearing pinnules with
single cup-shaped sori; some of the pinnules, however, bear two
or more sori, as in Pl XXI. Fig. 3. In the typical T. simplez
fragments the single sori are larger than the sori which are borne
two, three, four, or five together on the same pinnule, and as
4 rule the single sorns is accompanied by a mnarrow sterile
segment.

Tower Shale, Searborongh. Bean Coll.

40,467a. An indistinct impression on sandstone, illustrating
the occurrence of a few fertile pinnules of the Tympanophora
racemosa type with the small sterile pinnules — like those in
Fig. 1, PL. XX.—of the Zhyrsopleris Muakiana type.

Searborough.

52,545, Part of a fertile frond, in which the lamina of the
segments is considerably reduced, but not quite so much as in the
gpecimen shown in Fig. 8, P1. XVIL

Lower Shale.
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Other specimens :—V. 8285 (of. Pl. XVI, Figs. 4 and 5),
V. 3293, V. 3305, V. 3673, 13,490, 39,268, 39;276, 40,469 (the
same form of frond as that from which Fig. 3, Pl. XVIL is.
drawn), 40,516, 48,733, 52,597«

2. Coniopteris quinqueloba (Phillips).
[Geol, Yorks,, 3vd ed., p. 215, lign. 33, 1875.]
(PL. XVL Fig. 8; Text-figs. 14 and 15.)

1875.  Sphenapteris quingueloba, Phillips, Geol, Yorks. p, 215, lign. 33,

8. wrbuseula, var., ibid. p, 217.
1877.  Sphenopleris quinguelobe, Lebour, Ilustrations Foss. Plants, pl. xxxviii,
1892.  Sphenopteris guinquelobe, Fox-Strangways, Tab. Foss. p. 135.

Frond tripinnate, of similar habit to that of the preceding
species, but the pinnules are of smaller size and characterized by
the narrow linear form of the ultimate segments. The sori and
sporangia appear to be of the Cyatheaceous type.

Phillips gives the following definition of Sphenopteris quingueloba:

*“ Frond bipinnate; pinnw long, narrow, with a slightly flexuous.
axis; pinnules scparate, petiolate, 5-lobed, changing to 3-lobed
towards the apex of the pinna.”

The specimens on which this diagnosis was founded were
obtained from Haibwn Wyke and Staintondale cliffs, Another
species, described by Phillips as Sphenopteris arbuseula, also agrees
closely with the specimens I have included umder Confopteris
quingueloba.  This species is described as a tripinmate frond,
with the pinnules * entirely pinnatifid, the lobes decomposed
into petiolate quinquepartite leaflets, set on a floxuous axis,”
A smaller specimen is spoken of by Phillips as 8. arbusculs, var. ;
this, I believe, is probably identical with 8. quingueloba: two.
figures are given of this varicty, one of which represents the
“extremity of a pinna with only the principal veins preserved,”
exactly as in the accompanying enlarged drawing (Text-fig, 14)
of a gpecimen in the Manchester Museum.

In all probablity 8. arbusculs, var., and 8. quingusloba ave
specifically identical, while 8. arbuscula muy, perhaps, be referred
to 8. Murrayana (cf. Pl XXI. Fig, 5).
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In the volume of illustrations oviginally drawn for Lindley &
Hutton and published by Lebour in 1877, & specimen is represented
in plate xxxviii. which is no doubt identical with 8. quingueloba ;
it is described as 8. guingueloba, var. arbusewle. Williamson, in
writing to Lindley in 1837, describes this example as “onc of the
most elegant little forns I have yet seen on the Yorkshive coast.”

The habit of the plant referred to 8. guingueloba is rather
more open, and the general appearance of the deeply divided
pinnules more delicate, than in the smaller forms of Condopferds
Tymenophylloides ; but the two species are undoubtedly closely

Ti6. 14.—Caniapteris quingnelobe (Phillips).  From a specimen in the

Manchester Museum, (% 2.)

conneeted. The fragment shown in Fig. 8, P1. XVI. illustrates
the character of the sterile pinnte, while the specimen—shown
in Text-fig, 14, drawn twice natural size—aflords an example
of frond fragments identical with that figured by Phillips as
S. arbuscula, var.,, and in which he considers the lamina has
been destroyed. It is a question whether this skeleton form of
a pinna represents the fertile leaf or a partially macerated frond
in which only the veins have been left. We know that partially
decayed fronds may assume this appearance, but it is mot
improbable that in this ease we have the normal type of fertile
pinna.  Professor Nathorst, of Stockholm, generously lent me
:
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a small specimen and drawing of a similar skeleton-like pinng,
represented in Text-fig. 15, in which some of the ultimate linear
segments terminate in cup-shaped indusia containing numerous
sporangia apparently of the Cyatheaccous type, as shown in the
figure. This example favours the view that Fig. 14 represents
fertile pinnse, in which the sori are not preserved, rather than
a macerated portion of a frond of the type represented in Pl XVI.
¥ig. 8. There is little doubt that Sphenopteris quingueloba
should be placed in the genus Condopleris as a very near ally of
O, hymenophylivides, both ferns being members of the Cyatheacesm.
Nathorst’s specimen exhibits in a more delicate form the

A,

Fia. 15.—Coniopteris quinguelobe (Phillips). From a drawing made from
a gpecimen in the Stockholm Museum : both the specimen and the
drawing were kindly lent by Professor Nathorst. (Fig. A x 2.)

Dympanophora racemose type of pinna of €. hymenophyllotdes.
Some of the specimens figured by Saporta from the Lower
Corallinn beds of France as Stachypleris Wtophylla® may possibly
he identical with the English species.

39,963. Pl XVI. Fig, 8.

Numerons fragments of pinnge with small deeply lobed pinnules;
the secondary pinnm are given off at a wide angle from the
secondary rachis, Labelled by Bean Peeopteris athyroides.

Near Searborough. Bean Coll.

1 Saporta (78), p. 387, pl. 1.



CONTOPTERIS, 115

Text-fig. 14.

These two portions of fronds have been drawn from a specimen
in Manchester Museum. They agree with the fragment figured
by Phillips as 8. arbusoula, var. A few portions of sterile pinnm

which occur on the same picce of rock probably belong to this
species.

Other specimens :—V. 3291 (similar to the Manchester specimen
shown in Text-fig. 14), V. 3678, 10,317, 39,267 (cf. Text-fig. 15),
52,568 (this is similar to the fronds named by Heer Lhyrsopteris
Maakiona and the example of Condopferis hymenophylloides repre-
sented in Pl XX. Fig. 1; hut the pinnules ave farther apart,
and the general habit of the frond is more open).

3. Coniopteris arguta (Lindley & Hutton).
[Foss. Flor. vol, ii. pl. ev. 1834.]
(PLXVT, Figs. 3 and 3a; Pl. XVIL Figs. ¢ and 5; Text-fig. 16.)

1834, Noupgpteris argute, Lindley & Hutton, Foss. Tlor, pl. cv.
1885, Peeoptoris acutifolie, ibid. pl. clvil, figs. 2 and 25,
Sphesioptervis servate, ibid. pl. exlvii.
1836.  Cyatheites acutifolins, Gappert, Foss, Farrn. p. 328.
Aspidiles sepyatis, ibid. p. 363,
1838, Pecopteris Lindleyana, Sternberg, Flor, Yorwelt, vii, p. 153.
L. acutifelia, ibid. p. 155.
Sphenopteris servata, bid. p. 130,
1848,  Newropleris argute, Bronn, Ind. Pal, p. 810.
Cyatheites acutifolivs, ibid. p, 364,
Fecopteris servata, ibid. p. 918,
1848, Pecopteris argnta, Brongniart, Tablean, p. 105.
P. sérvata, ibid.
1850.  Newrapteris argute, Unger, Gen. spec. foss. p. 88.
Cyatheites acntifolius, ibid. p. 160,
Pocopteris servate, ibid. . 1720
1804. Pecopteris Lindleyann, Morris, Brit. Foss. p. 15.
P. acutifolin, ibid.
Sphenopteris serpata, ibid. p. 21,
1856.  Neurapteris arguta, Zigio, Flor. foss. Qolit. vol. i. p. 126.
Peeapteris acutifolia, ibid, p- 146.
P, servata, ibid. p- 132,
1864,  Pecopteris acutifolia, Leckenby, Quart. Journ. Geol. Soc. vol. xx. p. 76.
Sphenapteris serrata, ibid,
1869. dlethopteris arguta, Schimper, Trait. pal. vég. vol. i p. 585.
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1874, Pecopteris Lindleyana, ibid. vol. iii. p. 498,

1875. Pecopteris Lindieyana, Phillips, Geol. Yorks. p. 209, lign. 22.
P. servata, ibid. p. 210, lign. 24.
L. acutifolie, ibid. p. 210.

1892,  Pecopteris arguta, Fox-Strangways, Tab. Foss. p. 132.
P. acutifolia, ibid.

TFrond tripinnate. Pinnge lincar and tapering, given off from
the rachis at a wide angle; on the lower pinng the linear pinnules
have a crenmlated margin and veach a length of 1-2 em. The
smaller pinnules are entire and slightly faleate. The fertile
pinnules differ in a marked degree from the sterile segments;
each fertile pinnule consists of a midrib with a narrow laminar
border tapering towards the apex, where it bears a cireular
cup-like indusium 1 mm. in diameter, with a central rveceptacle
to which the sporangia were atbuched.

The drawing by the late Professor Williamson in the Fossil
Ilora of Lindley & Hutton illustrates the difference between the-
comparatively long and straight pinnules borne on the lower
pinn®, and the small, acutely pointed, and curved pinnules in
the upper part of the frond. The ferns named by Lindley &
Hutton Pecopteris acutifolic and Splhenopteris serrata, 1 believe
to be specifically identical with their species Newropteris argula.
There is a fairly close resemblance botween the pinne of
Coniopteris arguta, bearing small pinnules, and the pinnee of Klukic
exilis, but in the former species the pinnules are more acutely
pointed and attached more obliquely to the pinna axis.

The name Pecopleris Lindleyena was applied by Presl in 1838
to a plant which he regarded as identical with Newropteris arguta
of Lindley & Hutton; Royle also deseribed a fern from India
under the name Pecopleris Lindleyuna, specifically distinet from
Presl’s species.!

Presl’s specific name is adopted by Phillips, who figures
a specimen in which fertile and sterile pinnules are shown on the
same pinna; the original of Phillips' figure is in the Leckenby
Collection, Cambridge. TIn the absence of the charvacteristic fertile
segments, it is practieally impossible in some cases fo determine
the species of ferms of the Cladophlebis type bearing  small

1 Royle (39), pl ii. (Royle’s type-specimen is in the Geolegical Department
of the British Musenm,)
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linear pinnules. The Wealden forns described under the names
C. Browniona (Dunk.) and €. Dunkeri (Schimp.)® are of this
type, also the speeimens described by Yokoyama® from Japan as
Pecopteris exilis and the specimen from Steierdorf named by
Andrae Cyatheites decurrens®

Fic. 16.—Coniopteris argute (L, & L),  (No. V. 3677.)

The form of the fertile scgments, especially the cup - shaped
indusium, leads me to include Condopteris arguta in the Cyatheaces.
In Text-fig. 16 the fertile segments are clearly shown, twice
natural size; they suggest o comparison with Thyrsopteris and
other members of the Cyatheacem, and are somewhat similar to
those of Nephrolepis davallivides, Swartz.t The single fertile
segment, enlarged four times, shows the single Zhyisopteris-like
indusium with the small central umbo or receptacle.

39,232. Pl XVII. Figs. 4 and 5.

This specimen, of which a portion is represented in Fig. 4,
shows parts of nine pinne attached to the rachis; the longest
of which measures about 9 em. The larger pinnules (Fig. 5) are

1 Seward (947}, pl. vii.

* Yokoyamu (89), pl. i

$ Andrae (53}, pl. vil. fig. 4.
4+ Christ (97), p. 290.
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straight and slightly lobed ; those mearer the distal end of the
pinnge are entire, more inclined fo the pinna axis, and more
acutely pointed.

Upper Shale, Scarborough. Bean Coll.

39,239, Pl XVI. Figs. 3 and 3.

This specimen serves as an example illustrating the close
agreement between portions of a frond of Coniopteris arguta and
Hlukin exilis. Cf. the drawing of Pecopteris acutifoliz given by
Lindley & Hutton (Zbssit Flora, pl. clvii.).

V. 3677, Text-fig. 16.

Portions of two of the best fertile pinnge are shown in the
drawing. The fertile segments arc about 4 mm. in length, and
the indusial cup, with a small central receptacle, has a dismeter
of 1 mm. Cf. Aspleniopteris pinnalifida, Font.!

39,255, TLabelled by Bean Newropteris argufe. This example:
is probably part of a large pimma; it agrees closely with the
specimen figured by Lindley & Hutton as Sphenopteris serrata,
and forms a comnnecting link between the fronds with smallor
pinnules and those with larger nltimate segments.

Searborough. Bean Coll.

Otlier specimens :—V. 2632, V. 3932, V. 3941, 13,487, 13,493,
39,232, 89,260, 40,467.

Family DIPTERIDIN .

This family name is employed to indicate the probable eclose
relationship between the vecent genus Dipforis and such fossil
genera as Diclyophyltum and Protorkipis, and to give expression to
the deviation of these ferns from the typical Polypodiacese.

! Fontaine (89), pl. xxv. fig. 6.
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Genus DICTYOPHYLLUM, Lindley & Hutton.
[Foss. Flor. vol. ii. pl. civ. 1834.]

The genus Dictyophyllum was founded by Lindley & Tutton
as @ designation for a pinnatifid leaf from the Yorkshire Oolite,
which they regarded as a doubtful Dicotyledon and named
Dictyophyllum rugosum. Plants agreeing closely with this species
have been placed by different authors in several genera, of
which the distinguishing characteristics are by mo means clear.
We have, for example, the gencra Clathropteris, Thawmatopteris,
Camptopteris, Huusmannia, and Proforhipis applied to palmate
forn fronds of Mesozoic age, which agree in many respects
with Dictyophyllum and with one another. The use of these
different mames has not only led to much confusion, but has
also considerably exaggerated the diversity which exists among
the ferns referred to under the several genera.

Goppert’s genus Thaumatopferis has been wisely included by
Schenk and some other writers in Dictyophyllum;* the examination
of several specimens referred to thesc genera in the Museums
of Berlin and elsewhere has convinced me that there are no
satisfactory grounds for retaining both gencrie names.

The genus Clathiropterts was instituted by Brongniart in 1828°%
for a plant which he had previously described from Seania under
the name Filicites meniscoides ;> the most striking characteristics
of this fern arc its pinnatifid fronds and the regnlar square meshes
formed by the finer veins in the lamina. The best known species
of this genus is Clathropteris platyphylls (Gopp.),® of Rhwtic age,
the same type which Brongniart had deseribed as Cluthropteris
meniscoides. The main distinetion between Clathropteris ancl
_ Dictyoplyllum is the more regular and rectangular form of the
meshes formed by the secondary and tertiary veing of the former,
but in some fronds * portions of the lamina exhibit the less regular
meshes chavacteristic of Dictophyllum. 1t would perhaps more

1 Schenk, in Zittel (90), p. 138.
2 Bronguiart (28), p. 62.

3 Brongniart (25), p. 207, pl. xi-
4 W.g. Behenk (67), pl. xvil.
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accurately express the affinity of the plants referred to these
genera if they were regarded as generically identical, but it may be
more convenient to vetuin the genus Clathropferss, as representing
a fairly well defined type.

Presl instituted the genus Camptopteris® for certain ferns named
by Brongniart Phleboptoris. The figure given by Presl of his
type-specimen, C. Muensteriana —a plant subsequently referred
to the specics Clathropteris platyplylla—represents a small piece
of frond with the venation characters of Brongniart’s genus
Olathropteris.

Another plant, named by Brongniart Phlsbopteris Nilssoni, and
included by Presl in his genus Camptopteris, should undoubtedly
be referred to Dietyophyllum. While there are, I believe, 1o
good reasons for retaining Presl’s genus as originally applied,
it may be convenient to retain it in the modified sense in which
Nathorst has applied it to some remarkable specimens of Rhaetic
age from Seanin.® A restoration published by Nathorst of
Camplopteris spiralis, Nath., in his Geology of Sweden,® admirably
illustrates the habit of the genus. Having had an opportunity
of examining the Scanian fossils in the Stockholm Museum, T can
bear testimony to the accuracy of Nathorst’s restoration. It is
probable that a specimen recently figured by Zeillert as the
base of a Clathropteris frond should be referred to the genus
Camptopteris as used by Nathorst.®

Dunker’s genus Hausmannia was instituted in 1846° for an
imperfect leaf from the North German Wealden. The type-
specimen, ZI. dichotoma, has a palmate frond, deeply divided into
lobed linear segments traversed by forked main veins from which
anastomosing brauchlets are given off. The type-specimen of

* Sternberg (38), p. 168, pl. xxxiii. fig. 9.

2 Nathorst (782),

* Nathorst (94), p. 169.

4 Zeiller (87), pl. xxi. fig, 6.

® Bince this was written, M, Zgiller, of Paris, has published an excellent work
on Palmobotany (Ziemants de Laldobotanique), 1 which he figures an unusually
perfect specimen of Clathropteris platyphyile, Gopp., from Tonquin ; this is
by far the finest example so far described of a Mesozoic species which presents
4 striking resemblance fo some forms of the recent genus Dipteris, and in habit
agrees also with Welonia pectinata and Cheirgpteris palmatopedata (Bak.).

S Dunker (46), p. 12, pl. v. fig. 1.
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Andrae’s genus Proforkipis was described in 1853 ' from the
Jurassic rocks of Steierdorf under the name Proforkipis Buchii:
this differs from Hausmannia dicholome of Dunker in having
a broader suborbicular leaf with an irregularly dentated margin.
Some fossils figured by Bartholin from Bornholm as Huusmannic
Forchhammeri® ave in part apparently identical with Andrac’s
Protorhipis Buchit, while others agree equally well with Dunker’s
Wealden type. Zeiller has recently poinfed out that Bartholin’s
specimens should be referred to Proforkipis,® and it seems clear
that Andrac’s genus should include fronds of the Hausmannia
dichotoma type. As Zeiller has demonstrated by photographs
and several good examples of Steierdorf specimens, the genus
Protorkipis agrees remarkably closely with the recent genus
Dipteris, to which it is undoubtedly very nemly related. It is
convenient to retain the name Proforhipis for certain species of
Wealden and Jurassie ferns which agree in the form of the
frond with Dipterss, and are somewhat smaller than the fypical
Dictyophyllum fronds. While it is not difficult to distinguish
between Dictyophyllum and Protorhipis in the case of good
specimens, it is practically impossible to do so if we have only
fragments of fronds,

If we retain Cumpfopterss in Nathorst’s sense, the only other
generic names of those we have mentioned which should be
retained are, in my opinien, Dictyophyllum, Protorhipis, and
possibly  Clathropteris.

As Brongniart* long ago noticed, there is a striking similarity
hetween the fronds of some species of Polypodimn—referred to
a special subgenus Drynerie—and the leaves of Dictyoplyllum ;
this resemblance, however, does not extend to the habit of the
frond as a whole. As regards the shape of the frond, there is
2 still eloser resemblance between Dipterds and Dietyophyllum, and
a still more striking similavity between Dipterds and Proforkipis.

! Andrae (53), p. 34, pl. viii.

¢ Bartholin (92), p. 26, pls. xi. and xi1,
3 Zeiller (97), pl. ¥xi.

* Brongniart (28'), p. 62.
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Dictyophyllum rugosum, Lindley & Hutton.

[Foss. Flor. vol. ii, pl. civ. 1838.]

(PL. XTTI. Fig. 3; PL XVITL Fig. 1; Text-figs, 17-19.)

1828.

1829.
1854,
1836.
1838.
1848,
1849.
1850,
1854,
1846,

1564.
1867.
1869,
1873.
1878.
1880.

1888.
1892,

1808.

Thichopteris Thiflipsit, Brongniort, Hist. vég. foss. p. 377, pl. cxxxii..
fig. 3; pl. exxxiii. fige 1.

Phytlites nervulosis, Phillips, Geol. Yorks. p. 148, pl. viii. fig.

Dictyophyllvm vugosiem, Lindley & Hutton, Foss. Flor, vol. ii. pl. civ.

Polypudites hevacleifolins, Goppert, Foss. Farrn, p. 344,

Dictyaphyihom vugoswm, Sternberg, Flor. Vorwelt, vii. p, 183.

Dictyophyltum rugosian, Broun, Ind. Pal. p. 423,

Cumplopteris Phillipsii, Brongniarvt, Tableau, p. 105,

Polypodites heyacieifolivs, Unger, Gen. spee. foss. plant. p. 167,

Dictyaphyllone vigosim, Morris, Brit. Foss, p. 7.

Dictyaphylben rugosum, Ziguo, vol. 1. p. 176, pl. xxiii. figs. 2 and 2.

D. Leckenbyi, ibid. p. 178, pl. xiii, figs. 1 and 1o

Dictyophylium vugoswin, Leckenby, Quart. Jown. Geol. Soe. vol. xx.
p. 76.

Dictyoplyliwn rigosuin, Schenk, Foss. Tlor. Grenz. p. 144,

Dictyophyllum rugoswie, Schimper, Trait, pal, vég. vol. i. p. 634.

Phichapteris Philtipsii, Phillips, Geol. Yorks. p. 202, lign. 11.

. Leekenbyi, ibid. p. 203,

Dictoplylinm rvugosum,; Nathorst, Foss, Flor, Schwedens, p. 15.

1. Leckenbyt, ibid.

Clathropteris whitbyensis, Nathovst, Berdttelse, p. 83.

Clathropteris whithyensis, Schenk, Handbuch, p. 39.

Dietyaphyllum rugoswon, Fox-Strangways, Tab. Foss. p. 130.

D). Leckenbyi, ibid.

Clathropteris whithisnsis, ibid. p. 129,

CL. Distophylium bremerense, Shivley, Toss. Flov. Queensland, pl. xiii.
fig. 2.

=

Frond large, palmate pedate, decply dissected into broadly linear
pinnatifid lobes with linear acuminate ultimate segments, Bach
lobe is traversed by a shovt mideib giving off alternate lateral veins,
cach of which forms the main vein of an ultimate segment ; from
each of the main veins smuller yeins are given off approximately at
right angles, and these anastomose and form a system of irregular
meshes occupied by the fine ramifications of the vascular bundles.
[No good examples of sori have been met with in specimens of
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Dictyophyllum rugosum, but in other species the sporangia are
described as having a complete vertical or oblique annulus and
tetrahedral spores.t]

In 1828 Brongniart proposed the name Phlebopteris Plillipsi for
the plant figured by Lindley & Futton in 1834 as Dietyophyllun
rUgOSUN ; the latter name is quoted by the French author as
a synonym, althonugh the plant was not described in the Hossil
Flora until 1834,  We must assume, therefore, that Brongniart
saw the deseription by the English authors some years before
Lindley & Hutton published their work. The name Dictyoplylhum
rugosum has been usually accepted, and, apart from the question
of strict priority, it is adopted as the hetter known and more
convenient designation, Tn a later work, Brongniart? expressed
the opinion that the English species should probably be referred
to Presl’s genus Camptopteris.

In 1956 Zigno instituted a new specific name, Dictyophyll
Leckenbyi, for a Dictyophyllum frond from the Yorleshire coast,
with deeply pinnatifil pinnge having long and narrow ultimate
segments, which he regarded as distinct from D. rugesum. The
difference between such a leaf as that shown in pl. xxiii. of Zigno's
work and Williamson’s drawing published by Lindley & ITutton,
consists chiefly in the longer and narrower segments ol the former,
but the existence of transitional forms affords ample evidence
of the specific identity of the two forms. In 1878 Nathorst®
discussed at some length the genus Dicfyophyllum, and quoted
the species as characterized by very variable leaves and as
illustrating the difficulty of distinguishing between species and
varieties.

The relationship of Dictyophyllum rugosum with recent ferns
i« of considerable interest. The genus Dictyophyllum has been
quoted as o leptosporangiate fern agreeing in certain characters
with hoth the Gleicheniacers and Cyatheacew,* and in that respect
comparable with Mulonidivm and Lascopteris, Some of the more
perfeet specimens of Dietyophylhun certainly snggest a comparisoll,

1 Schenk (67), pl. xvi.

2 Brongniart (49), p. 92.

3 Nathorst (78%), p- 15.

4 Solms-Lanbach (91), p. 154.
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:as regards the form of the frond, with Mafonie pectinate, R. Br.,
but the soral characters and the form of the leaf point rather
to a comparison with the genus Dipferis. Dipleris® is a tropical
Indo-Malay type represented at the present day by a few species,
which have usually been placed among the Polypodiacese, but the
sporangia do mnot appear to be typieally polypodisceous, and the
-genus is clearly an isolated type of somewhat uncertain position.
Raciborski® has suggested the new family term Protopolypodiacese
for the reception of a fertile Dictyophyllmn leat characterized by
‘naked sorvi, consisting of a few sporangin with an oblique annulus,
«characters which arc found also in the recent species of Dipteris.
It iz proposed to diseuss more fully elsewhere the systematic
position of the recent genms, hut such ovidence as we at present
possess favours the view that Dietyophyllum and Proforkipis arve
-closely related to Dipieris, and constitute Mesozoic members of
a group of ferns now harcly represented, but in former times
widely distributed. Tt may he convenient to emphasize the
affinity of Dictyophyllum with Diplerds, and the isolated position
of both these genera and Proforkipis, by placing them provisionally
in a separate family, which we may designate the Dipteriding,
using in a wider sense a term already employed with a more
restricted meaning,

39,224, Pl XIII. Fig. 3.

Portions of two pinnm which are so placed as to suggest their
proximity to & common rachis towards which they are converging,
The whole frond probubly had a habit similar to that of Matoniu
pectinata, Cheiropteris, Luccopteris, and other genera, The single
segment represented in the figure is given off practically at vight
angles from the axis of the pinna, and represents a portion of
4 long and narrow segment with irvegularly dentate or undulating
marging, similar to the form of leaf named by Zigno Dictyophyllum
Lsckenbyr. The venation characters are faitly well shown in the
figured specimen. Lahelled Phlebopteris Phillipsii in Bean’s MS.

Gristhorpe. Lean Coll.

1 Engler & Prantl (99), p. 202, fig, 108, Vide also Beddome {66), pl. Ixxs.
% Raciborski (91), p. 8. Vide also Patonié (89}, p. 86,
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Fig. 17.—Dictyephyllion wugosuin (T & 1), From a specimen (No. 2360) in the
Whithy Museum. (Nuf. size.)
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V. 2724, Pl. XVIII. Fig. 1.

A good specimen representing the apical portion of a pinna;
at the apex the pinna is strongly dentate, and the pointed entire
segments become rapidly longer towards the lower part of the
leaf, which may be described as pinnatisect with linear tapering
segments. The whole specimen has a length of 17:5 em., but the
lowest part is not shown in the figure, Prominent lateral veins
are given off from the central axis of the pinna, and from these
arise smaller anastomosing veins.

The segment shown in Fig. 8, Pl XIIT. is, in all prohability,
specifically identical with the present specimen, and belongs to the
lower part of a deeply dissected pinna, of which Fig. 1, P1. XVITT.
represents the apical portion. Beckles Ooll.

Text-fig. 17 (Whithy Museum, No. 2360).

This unusually good specimen from the Whithy Collection is no
doubt the ane referred to by Nathorst! in his notes on the Jurassic
Flora of England; he compares it with Clathropteris platyphylla,
Brongn., and adopts the name C. whitbiensis, which Brongniart
suggested, but never published, for the Whithy specimen.

A comparison of specimen V. 2724 (Pl. XVIII. Fig. 1) with
Text-fig, 17 at once hrings out the close agreement between one
of the dentate divisions of the frond shown in the figure and the
portions of a pinna represented in Fig. 1, PL. XVIII. The Whitby
specimen is an example of a comparatively small frond elearly
illustrating the characteristic method of branching of the main
veins, which agrees with that in the recent genus Dipteris. The
commoner specimens of Diefyophyllum ave mevely portions of pinns
or the ultimate segments of pinno.

The spotted appearance shown in Fig. 17 is due to the presence
-of small pateches of carbon; no definite trace of sporangia can be
detected.

V. 2891. Text-fig. 18.

An imperfeetly preserved frond similar to the Whitby specimen
(Fig. 17), but without the lower portion of the leaf where the
several pinnege converge into a common lamina traversed by radiating

1 Nathorst (80), p. 83.
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Trg. 18.—Dictyophyllum vugosun (L. & H.). No. V. 2891 (Nat. size.)
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main ribs, Both the specimens (Figs. 17 and 18) represent young,
or at least small, leaves; the examples of the form represented in
Pl. XIIL Fig. 8 belong to much larger leaves.

T6. 19.—Dictyphayilun: regoswin (Lo & H.).  From a specimen in the
Leckenby Collestion, Cambridge (No. 135).  (Nut. size.)

Text-fig. 19. Leckenby Collection, Cambridge (No. 135).

This specimen is very similar to that of Fig. 17, but interesting
as showing part of the main framework of a frond with indistinet
traces of the laminar portion, in which the secondary and tertiary
veins are sufficiently indicated to enable one to recognize the
Dictyophyllvn  chavacters,  Identified by Phillips in 1873 as
Phlebopteris Phillipst.
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V. 2523, Two specimens on the same piece of rock; one of
them is from the basal portion of a frond, and shows three main
ribs converging towards a common point, as seen in Text-figs.17-19.

The segments of the other specimen have the long and narrow
form similar to that of 39,224 (P1. XIIL Fig. 3).

Upper Shale, Gristhorpe. Presented by My, J. Williamson,

13,508. In this example the upper portion of the pinna consists
of a narrow lamina with dentate edges, similar to the segment
shown in P1. XIII. Fig. 3; in the lower part the pinna bears long
and narrow segments.  Cf. V. 2891 (Text-fig. 18).

89,223, A large specimen about 25 cm. in length. In the lower
portion the pinnm are deeply pinnatisect; the segments extend
almost to the rachis, as in pl. civ. of the Fossil Flora of Lindley &
Hutton ; the segments are rather far apart, as in the Dictyoplylhen
Leckenbys form of frond, and they have a crenulate margin. The
longest ultimate segment measures 10-5 cm. in length. In the upper
part of the specimen the segments become gradually shorter, and
the lamina connecting the bases of the scgments is broader than
in the lower part of the pinna. The margin of the shorter and
smaller segments in the upper part of the pinna is entire, agreeing
with those of V. 2724 (Pl XVIIL Fig. 1). A specimen of this
form serves to illustrate the identity of Zigno's D. Leekenbys: with
D. rugosum of Lindley & Hutton. Labelled by Bean Phlebopteris
Phillipsii, Phyllites nervulosus, and Dictyophyllum rugosu.

Gristhorpe Bay. Bean Coll.

Other specimens : — V. 3669 and 10,870 (similar to 39,224 ;
venation clearly shown).

Family SCHIZABACEZ.

Genus KLUKIA, Raciborski.
[Engler’s Jahrb. vol. xiii. p. 1, 1891.]

The genus Klukia was instituted by Raciborski as a substitute
for Pecopterts in the species P. ewilis, Phill,, on the ground that
the sporangial characters proved the fern to be a member of the
Schizace® ; @ new name was, therefore, wisely chosen to mark
a fuller knowledge of botunical affinity than is expressed by the
form-genus Pecopteris.

X
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ITukie is a genus characterized by the manner of occurrence
and structure of the sporangia as well as by the Pecopteris or
Cludopllebis form of the frond; the sporangia possess an apical
annulus, and oceur singly on either side of the midrib of the
ultimate segments.

. In 1851 Bunbury' figured a fragment of a fertile pinna of
Pocopteris exilts, and drew attention to the agreement hetween
the fossil sporangia and those of the Schizeaccse. Bunbury’s
specimen, which is now in the Cambridge Botanieal Museum, has
been refigured to show more clearly the structure of the sporangia.?
Other figures of this species may be found in Raciborski’s paper
already referred to, and in the Monograph of the Cracow Flora by
the same author.

It is of interest to note that the type of sporangium characteristic
of the Schizsacem is met with also among Paleeozoic ferns; the
well-known genus Senfienbergio of Corda® is characterized by the
possession of sporangia with an apieal annulus consisting of two
rings of thick-walled cells, while the recent spocies have usually
onc ring only. In a recent publication Zeiller has shown that in
the sporangia of Zygodium a sccond ring of thick-walled cells is
oceasionally represented ; a fact which connects more closely the
Palwozoic type and the recent species* A similar example of
a recent ZLygodiwm sporangium, with an indication of a double
annulus, was figured by Link in 18422

Klukia exilis (Phill.).
[Geol. Yorks. p. 148, pl. viii. fig. 16, 1820.]
(Bl. XVI. Fig. 7.)

1829,  Pecopleris exilis, Phillips, Geol. Yorks. p. 148, pl. viii, fig. 16.

1886,  Cyatheites obiusifolius, Gappert, Foss, Farrn. p. 328,

1837. TPecopteris abtusifolia, Lindley & Hutton, Foss. Flor. vol. iii. pl. clviii.
fig. 1.

! Bunbury (61), p. 188, pl. xiii. fig. 5.

2 Seward (94%), p. 197.

3 Corda (45), p. 91.

4 Zeiller (97%), pp. 215 and 216. Vide also Bower (99), p. 43.
& Link (42), pl. iv. fig. 2.



KLUKIA. 131

1838,  Peoopteris obtusifolia, Sternbere, Flor. Vorwelt, fase. vil. p. 155,
1848. Pecopteris exilis, Bronn, Ind. Pal, p. 915.
1850. Cyatheitss obiusifolius, Unger, Gen. spec. foss. p. 159.
1851, Pecopteris exilis, Bunbury, Quart. Journ, Geol. Sec. vol. vii, p. 188,
1864. Peoopteris exilis, Morris, Brit. Foss, p, 15.
1856, Peeopteris exilis, Zigno, Flor, foss. Ovlit. vol. i, . 144,
1864. Pecopteris exilis, Leckenby, Quart. Journ, Geal. Soc. val. xx, p. 76.
1869,  Peoopteris evilis, Schimper, Trait. pal. vég. val. i p. 536.
1875 Pecopteris exilis, Phillips, Geol. Yorks. p. 210, pl viil, fig. 16.
1891. Flukin exilis, Raciborski, Engl. Jahrb. vol. xiii. p. 1.
1892, Pecapteris exilis, Fox-Strangways, Tab. Foss. p. 132.
1894. Kilukig exilis, Seward, Proc. Phil. Soc. Camb, vol. viii. p. 197. -
K. exilis, Raciborski, Flor. Krakow. p. 165, pl. vii. fig. 185 pl. 'r‘lli.
figs. 1-3, 7(?), 8, and 95; pl. ix fige. 1 and 2(F); pl. xxvi.
fig. 1 (7). :
K. exilis, var. parvifolie, ibid, p. 167 ; pl. viil. fig, 6; pl. xxvi. fig, 2.
I aoutifolia, ibid. p. 168, pl. vil. figs. 10-12 and 18.
K. Phillipsii, ibid. p. 169, pl, viil. figs. 4 and 5; pl. vii. fig, 16,

Type-specimen. ? York Musenm.

Frond tripinnate, of the Cladophlebis type ; the pinne are
alternate and linear, lanceolate in form ; attached to the rachis
at a wide angle. The ultimate segments are short and linear,
with more or less bluntly rounded apices, geldom exceeding 5 mm.
in length; the sporangia, which may reach a length of "5 mm.,
are borne singly on the under side of the pinnules, forming a single
Tow on each side of the midrib.

It is difficult to distinguish some of the sterile bipinnate fronds
of this type from the fern described by Lindley & Hutton as
Sphenopleris serrate. Nathorst considers the two forms specifically
identical, but T helieve that the latter fern should be included
in Newropteris arguta of Lindley & Hutton.

Raciborski’s figures of the specimens he refers to I iukia
acutifolia, K. ewilis, and K. Phillipsi do not afford satisfactory
evidence of spocific difference; it is probable that the examples
50 named ave all referable to Phillips’ species.

There are several good examples of Klukia ewilis in the
Leckenby Collection, Cambridge, and in the Museums of Man-
chester, Scarborough, and other places.

40,657. P XVI. Fig. 7.

A I’_Qrﬁ@n of a bipinnate fertile frond ; the narrow linear pinnz
ave given off from the rachis at a wide angle. The pinnules,
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which are attached to the pinna axis by the whole of the base,
have an enfire margin und blunt apices. On the under side of
the pinnules a row of pits, representing the large single sporangia,
oceurs on each side of the midrib,

Oolite Shale, Scarborough. Bowerbant: Coll.

V. 8671, A small and imperfect specimen, but of interest as
agrecing very closely with Phillips’ figure,! which evidently
reprosents a badly preserved fragment.

Gristhorpe Bay.

V. 3676. TYart of a frond in which the pinnules are longer
than usnal, having a length of 5mm. and bearing seven sporangia
on each side of the midrib, Thoe apical annulus is clearly shown.

13,496, Portions of two bipinnate pinnge, which by their manner
of ogcurrence on the shale appear to belong to o tripinnate frond.
Gristhorpe Bay. Presented by Dr. Murvay,

39,244, Tortions of two bipiunate pinnw, one of which is
attached to the main rachis. The sporangia appear on the upper
surface of the pinnules as three to five ecireular projections on
each side of the midrih. Labelled by Bean Pecopteris obtusifolia.

Upper Shale, Scarborough. Bean Coll.

39,241, A large specimen labelled by Bean Peeopteris obtusifolia
and 2. exilis.

Gtenus RUFFORDIA, Scward.
[Brit. Mus. Catalogue ; Wealden Flora, vol, i. p. 75, 1804.]

The generic name Ruffordia was substituted for the provisional
genus Sphenopteris, because the evidence afforded by the rich
Wealden material seemed to justify the inclusion of Dunker’s
species, Sphenopteris Gospperti, in the Schizeeaccw ; the new name
was suggested as indicating a less imperfeet knowledge of affinity
than is implied by the generic term Sphenopferis, The genus is

* Phillips (29), pl. viii. fig, 186.
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characterized by a distinet contrast between bmren and fertile
pinn@, by the resemblance of the pinnules to those of Anemie
adiantifolia, $w., and by the correspondence in habit of both the
sterile and fertile pinnge.

Ruffordia Goepperti (Dunker).
[ Wealdenbildung, p. 4, pl. i. fig. 6; pl. ix. figs. 1-5, 1846.]

The synonymy and diagnosis of this species have heen given at
length in the first volume of my Wealden Catalogue. Lecken_by
was the first to suggest the identity of the Lower Oolite forn W’lﬂfl
the Wealden species which Ettingshausen named Sphenopleris
Jugleri, Schenk included Sphenopteris Jugleri, Ett., as a synonym
of Dunker’s species S. Goepperti, and the Wealden specimens in
the British Musenm amply confirm this view. There are 1o
examples from the Yorkshire Oolite rocks in the Museum Collection
which ean be referred to the Wealden type, but in the Leckenby
Collection (Cambridge) there are two small specimens (Nos: 144,
158) which are probably identical with Ruffordia Goepperti.  In
the third edition of Phillips’ Geology of ¥orkskire there is a figure!
of a portion of one of the Leckenby specimens which does not do
justice to the oviginal, but it serves to illustrate the resemblance
of the Jurassic fern to the Wealden type.

The list of Inferior Oolite fossils given by Fox-Strangways®
includes the Wealden species Sphenopteris Juglers, Ett. On
the smaller specimen in the TLeckenby Collection Nathorst hz.ts
written: ‘Possibly the young leaf of Sphenopieris Wz’llz-'n;ms-ams,
or perhaps the same as 8. Juglers” The larger speemmen
(No. 158) bears but little resemblance to Brongniarts specics
8. Williamsonis.

1 Phillips (75), p. 218, lign. 40.
* Fox-Strangways (92%), p. 185,
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Family ? POLYPODIACEA.

Genus CLADOPHLEBIS, Brongniart.
[Tablean, p. 25, 1849.]

1. Cladophlebis denticulata (Brongn.).
[. Cladophlebis lobifolia (Phillips).
8. Cladophlebis haiburnensis (Lindley & Hutton).]

The species Cladophlebis dentiewlate (Brongn.) is included im
the family Polypodiacens on the ground that the fertile pinnules
agree fairly closely with those of some recent polypodisceous forns,
but the evidence is insufficient to admit of a positive statement
as to systematic position. The other two species of the genus
must still be included among the ferns which do mot afford any
trustworthy evidence as to family affinities.

1. Cladophlebis denticulata (Brongniart).
[Hist. vég. foss. p. 301, pl. xeviii, figs. 1, 2, 1828.]

(P1. XIV. Figs. 1, 3, 4; Pl. XV. Figs. 4 and 5; Pl XX,
Figs. 3 and 4.)

1828. Pecopleris denticulate, Brongniart, Prodrome, p. 57.
P. denticulata, Bronguiart, Hist. vég. foss. p. 301, pl xeviii,
figs. 1 and 2.
P. Phillipsii, Brongniart, ibid. p. 804, pl. cix, fig. 1.
P. Phillipsii, Brongniart, Prod. p. 47.
Phlchopteris ¥ undens, Brongniarvt, Hist, vég. foss. p. 875, pl. exxxiii.
fig. 3.
1883.  Newrapteris ligata, Lindley & Hutton, Foss. Flor, pl. lxix.
1834.  Pecopteris wndans, ibid. pl. exx.
L. insignis, ibid. pl. evi.
L. whithiensis, ibid. pl. exxxiv.
1836, LPolypodiles vndans, Gippert, Foss. Farrn. p. 345,
Alethapteris insignis, ibid. p. 307.
A. Phillipsii, ibid. p. 304.
1838, Pecopteris? undans, Sternberg, Flor. Vorwelt, fase. vii. p. 161.
P. insignis, ibid. p. 151.
P. dentioulate, ibid. p. 157.
Vewropteris ligata, ibid. p. 76.
Pecapteris Phillipsii, ibid, p. 150,



1848,

1849.

1850.

1856.

1863.
1864.

1868.
1869.

1874.

1§77,

1878.

1882.

1889.
1890.

1892.
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Alethopteris insignis, Broun, Ind. Tal. p. 23.

A. dentienlate, ibid. p. 23.

Newrapteris ligata, ibid. p. 811.

Alethopteris Phillipsii, ibid. p. 24,

Polypodites wndans, Brongniart, Tableau, p. 103.
Peeopteris dentiowlata, ibid.

Cladophiebis ligate, bid.

Pocopteris Phillipsii, ibid,

Polypodites undans, Unger, Gen. spee. foss, p. 168,
Alethopteris insignis, ibid. p. 149,

Neuropteris ligata, ibid. p. 86.

Alethopteris Phillipsii, ibid. p. 143.

Pocopteris insignis, Morris, Brif. Foss. p. 15.

P. denticulata, ibid

P. ligate, ibid.

P. Phillipsii, ibid. p. 16.

Dolypodites undans, Zigno, Flor. foss, Oolit. vol. i. p. 164.
Pecopteris insignis, ibid, p. 186.

P. denticulata, ibid, p. 129.

P. ligata, ibid. p. 140.

P. Phillipsii, ibid. p. 139.

§ Pecopteris indies, Oldham & Morrie, Pal. Ind. p. 47, pl- xxvil.
Polypodites widans, Leckenby, Quart. Jouwrn. Geol. Soc. vol. xx. p. 76.
Pocopteris insignis, ibid.

Newrapteris? ligata, ibid.

Peoopteris whithiensis, ibid. p. 77

Alsthapteris insignis, Biehwald, Leth. Ross. pl. ii. fig. 6, p. 15.

Alsthopteris insignis, Sthimper, Trait. pal. vég, vol. i p. 563.

A. dentiewlata, ibid. p. 563.

A. Phillipsii, ibid. p. 564.

Cf. Pecopteris australis, MeCoy, Gteol. Sury. Vict. p. 16, pl. xiv. fig. 3.

Phlehopteris wndans, Phillips, Geol. Yorks. p. 208, lign. 12.

Pecopteris insignis, ibid. p. 206, lign. 17.

P, dentioulata, ibid. p. 206, lign. 18.

P. Phillipsii, ibid. p. 207, lign. 19.

? Asplenites macrocerpus, Feistmantel, Pal. Ind. (77%) p- 171, pl. L

fig. 1; pl. xlviii. fig. 2, ete.

_Alethupteris indioa, Feistmantel, Pal. ITnd. (77%) pl. 1. figs. 3-9.

Asplogivm petruschiniense, Heer, Flor. foss. Arct. yol. v. (ii.) pl. i.
fig. 1.

Pteris frigida, Heer, Flor. foss. Arct. vol. vi. p. 27, pl. x. figs. 1-4;
pl. xi.3 pl. xii, fig. 2; pl. xiil. fig. 35 pl xvi. figs. 1 and 2.

P. longipennis, ibid. pl. x. figs. 11 and 12 ; pl. xiil. fig. 1.

L. ligata, ibid, pl. xvi. fig. 3.

Cladophlebis denticulate, Fontaine, Potomae Flora, p. 71, pl. vii. fig. 7.

Cl. Alethopteris australis, Feistmantel, Foss. Flor. Australia, pl. xxvii.
fig. 3.

Pecopleris undans, Fox-Strangways, Tab. Foss. p. 133,
P. denticulate, ibid, p, 132.
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1892. _Asplenium whitbienss, ibid, p. 129,
¢ Cladaphlebis faleate, Dawson, Trans. Roy. Soc. Canada, p. 84.
1894, Cladophlebis denticulata, Raciborski, Flor. Krakow. p. 224, pl. xxii
figs. 3 and 4.
C. cf. nebhensis, ibid. p. 227, pl. xxii. figs. 5 and 6.
C. insignis, ibid, p. 228, pl. xxii. figs. 9 and 10.
1896, Cf. Cladophlebis Roesserti Groenlandion, Tartz, Med. Grim. pls. vil—x.
¢, Stewartiane, ibid. pl. xi. figs. 1 and 2.
Asplenites, sp., ibid. pl. xi. fig. 3.
1900, Cladophlebis dentiewlote, Seward, Manchester Lit. and Phil. Soec.
vol. xliv, p. 18, pl. iv. fig. 9.

Type - specimens.  Brongniart’s type - specimens in the Paris
Museum. A specimen, which is the counterpart of the type-
specimen of Peeopteris insignds of Lindley & Hutton, is in the
Leckenby Collection, Cambridge (No. 342).

Frond bipinnate, large, with long spreading pinnse attached to
a comparatively slender rachis. Pinnules faleate, acutely pointed,
usually finely dentate, attached by the whole of the base; the
longest pinnules may reach a length of 3-4cm. Venation of
the typical Cladophlebis type; a well-marked midrib giving off
secondary dichotomously forked veins at an acute angle. Towards
the apex of the frond the pinnules are shorter and broader than
the longer and narrower segments in the lower or middle portion
of the frond.

Fertile fronds similar in form to the sterile ; the segments of the
same shape, but somewhat straighter, and with an irregularly
serrato margin, the sori are obleng in shape and parallel to the
secondary veins.

The specimens on which Brongniart founded his species Cladophlebis
denticulata are fairly large examples of well-preserved fronds with
faleate pinnules having an obviously dentate margin; they ave
of the same form as those represented in Pl. XIV. Figs. 3 and 4
of this Catalogue. Brongniart regards Pecopteris ligata of Phillips
and Newropteris ligata, as figured by Lindley & Hutton, as identical
with his P. denticulata. The type-specimens of 2. denticulata were
gent to Parls by Williamson and Bean from the neighbourhood of
Searborough (no doubt Gristhorpe Bay).

The frond represented in the Fvssil Flora of Lindley & Hutton
as Newropferis ligata has falcate dentate pinnules like those in
Brongniart’s specimen, and as shown in P1. X1V, Fig. 3. Nathorst,
who has examined the type-specimen of Pecopleris ligata of



CLATIOPHLEBIS. 137

Phillips in the Oxford Muscum, believes it to be a fragment of
Laceopteris polypodioides ! (Brongn.), but he vegards Newropteris
ligata, L. & H., as identical with Cladophlebis dentiewlata.® The
same author considers that Pecopleris insignis of Tindley & Hutton
is probably the lower part of a frond of P. denticulafs, Brongn.
This view is no doubt correct. The drawing in the Fossil Flora
(pl. ev.) represents the long falcate pinnules as entire, but a close
inspection of the type-specimen (or rather the counterpart, now
in the Leckenby Collection, Cambridge, No. 342) reveals the
presence of fine teeth on the more perfectly proserved segments.
Nathorst has also suggested that the fragments figured by Lindley
and Hutton and others as Pecopleris or Phlebopteris undans may
belong to a fertile frond of Cladophlebis dentieulata. A careful
comparison of several specimens of P. undans with C. denticulate
has led me to this conclusion (vide Pl XX. Figs. 3a and 35).
The type-speeimen of P. undans of Tindley & Hutton (Scarborough
Museum) is associated with portions of Cladophlebis denticulatn on
the same piece of shale.

Schimper and some other authors have also considered Newropteris
ligata of Lindley & Hutton and Cludophlebis dentionlata (Brongn.)
identical.

It has alveady been pointed out, in the deseription of Zodites
Williamsons, that the specimens deseribed by Brongniart us
Pecopteris whithiensis appear to be identical with the former
species and specifically distinet from the type-specimen of
P. whithiensis as fignred by Lindley & Hutton. Tt would be
2 hopeless task to attempt an accurate determination of the
numerous fronds or fragments of pinnee referred by various authors
to Pecopteris whitbiensis, Aspleniun whithionse, ete,, but it is ab
least highly probable that not a few of the fossils thus described
arve specifically identical with Cladophlebis denticulata, Brongi.
TFern fronds of the type deseribed under such names as Cladophlebis
whitbiensis, C. Albertsii, Asplenium Rossserti, A. nebbense, ete.,
have a worldwide distribution in Mesozoic rocks,® and we know
that leaves of a precisely similar habit are met with in different

1 Nathorst (80), p. 60.
2 Tbid. p. 68.
4 Seward (94'), p- 95.
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genera and families of recent ferns; an identification of fossil
fragments of this type without the evidence of fertile pinnem is
a hopeless task. All that we can do, is to point out what appear
to be the most probable cases of identity among the numerous
examples of fronds of this type in the English Jurassiec strata
and in beds of approximately the same age in other countries,

Zigno includes Pecopteris whitbionsis, L. & H., as a synonym
of P. ligata, Phill, The pinnules as represented in pl. cxxxiv.
of the Fossil Flora (P. whithiensis) have entire margins, but are
otherwise identical with those of Newropleris ligata of Lindley &
Hutton. The small portion of a pinna figured in Pl. XV. Fig. 5
of this volume is taken from a fairly large specimen of a frond
which is labelled by Bean Pecopieris whithiensis (No. 39,240), and
agrees exaetly with the frond illustrated under this name by the
authors of the Fbssil Ilora. T believe that P. denticulata of
Bronguniart and P. whithiensis of Lindley & Hutton are speeifically
identical,

The specimens figured by Lindley & Hutton as Pecopleris denfata
have been incorporated under the specics Zodites Williamsoni, us
a result of the examination of the type-specimens.

Brongniart’s figure of Pecopteris Phillipsid, drawn from a specimen
contributed by Williamson from Cayton, near Scarborough, presents
& fairly close agreement with some forms of Cludophichis denticulata,
and is elearly identical with the example represented in Pl XX,
Fig. 4; this specimen has been labelled by Bean Pecopieris
Phillipse?, Brongn,  The somewhat narrower form of the pinnules
and other slight differences between this form of frond and the
more typical O, denticulafe ave, I believe, of no importance ; they
rather suggest that the frond had been exposed to the sun some
time and slightly contracted or shrivelled before it was embedded
in the mud.

Enough has been said {o indicate the confused state of the
synonymy of these Cladophlebis fronds.

Brongniart’s specific name dentieulale is adopted as having
been published earlier than €. drsygnis of Lindley & Hutton, and
as denoting a type of frond of common occurrence in collections
of Yorkshire Oolite plants. To use the specific name whithiensis
would lead to considerable confusion, as different authors have
applied this designation to fern fronds belonging to distinet genera
and different familics.
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Bofore referring to other authors whose determinations are
mentioned in the above synonymy, it may be a convenience to
concisely summarize the conclusions fo which an examination of
the Bast Yorkshire Cladophlebis fronds has led me,

In the first place it scems almost ecrtain that Pecopteris undans
as figured by Lindley & Hutton and others is, as Nathorst suggested,.
the fertile frond of Cladophlebis dentivuluta. Further reference is
made to this point elsewhere, The comparison of such specimens
as that figured by Lindley & Hutton as Peeopteris insignis, the
example represented in P'L XIV. Fig. 1(39,236), and many others,
with specimens like that shown in Pl. XIV. Fig, 3, and as figured
by authors under such names as Nouropteris ov Pecopteris Ugela,
P. whithiensis, ete., in which the pinnules are smaller, has eon=
vineed me of the identity of the fronds possessing larger and smaller
ultimate segments. The prominence or almost complete absenee of
denticulations on the margin of the pinnules are characters of slight
importance. In some cases, as an examination of type-specimens
has shown, segments with a finely dentate border have been
erroneously represented in drawings as pinnules with an entire
margin. In one or two specimens in the Nationgl Collection and
other museums the pinnules appear to be entive, but in other
respects the fronds canmot be separated from those with dentate
pinnules, To lay stress on guch a point as this would be to
magnify a character of very small importance to the rank of
a specific difference; my impression is that on a large frond
of the fern Cladopldebis denticulata, we might well find some
pinnules with entire and others with a denticulate border.
Brongniart’s species Pecopteris Phillipsii, as alveady suggested, is
probably a somewhat imperfect example of C. denticulat.

There are certain species of fronds of the Cladophlelis type
fignred by several authors from Jurassic horizons which present
a close agreement with C. denticulata, but which cannot with
safety be included in a list of synonyms. In Schenk’s admirable
swork on the flora of the strata between the Keuper and the Lias
of Franconia a frond is figured as Asplenites Roesserti (Presl) ; the
drawing of this species in Schenk’s pl. x. fig. 1! agrees very
closely with specimen No. 39,238 in the British Muzeum Collection,
and still more closely with a specimen in the Leckenby Collection

+ 8ehenk (67).
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from the Yorkshire Oolites. Tn 8chenk’s figure we have the apical
portion of a frond, which is characterized by the open habit of the
pimee and by the rather short and broad form of the pointed
pimmules; at the tip of the frond the pinnse are gradually replaced
by single faleate segments. The striking similarity leads me to
regard the German and English plants, although from different
geological horizons, as mnearly allied, if not indeed identical.
Another specimen illustrated in Schenk’s monograph, and named
Asplenites ottonds, agrees in habit with 4. Roesserts, but diffors in
the appearance of the pinmules, which are fertile, and present
a corrugated surface due to the presence of sori parallel to the
secondary veins; these ave precisely the characters of the fertile
pinne of C. denticulata (Pecoplerts undans). It may be suggested
that Asplenites oftonds is the fertile form of the frond referred by
Schenk to A, Roesserti; the very small fragment of the latter
species deseribed by the same author as fertile is very imperfect
and far from eclear. While speaking of the fertile pinnules,
a comparison may be made also with some fragments fignred by
Heer from Siberia, and referred by him to Adsplenium whitbiense ;
these possess long sori apparently with indusia disposed obliquely
to the midrib and parallel to the secondary veins, as in Pecopleris
undans. It is unfortunately impossible to make out the exact form
of the sori in the English specimens or to decide on the presence or
absence of an indusium, but so far as it is possible to judge, it
would appear that the sori may have been of a type similar to that
shown in Heer's figures, and to such as we find in some recent
Polypodiaceous species.

In addition to the species Plerds frigide and P. longipennis
figured by Heer from Greenland, and included in the above list
as most probably specifically identical with Cladophlebis dentioulata,
there ave some other fragments of fronds referved by the same
author to Pecopteris arquinla, Aspidivm Osrstedi, and other species,
which may be identical with C. denficulata; but it is impossible
to decide as to the affinitics of many of these fronds. 1t is not
improbable that the Australian fern named by MeCoy 2 Pecopteris
australis, and compared by him with the English type, which
Bean named P. scarburgensis, is identical with that species.
1 Schenk (67), pl. xi.

2 McCoy (74), p- 16, pl. xiv. fig. 3. °
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Bean's name Pecopteris scarburgensis was applied by him  to
specimens clearly identical with C. dentioulata.

Tn Yontaine’s Potomac Flora there ave several specimens named
Cladophlebis foleats ;' these have the same form of frond as
. denticulata, but there is hardly enough evidence, without
having access to the specimens, to warrant the inclusion of
the Potomae species among the synonyms of Brongniart’s plant.
Fontaine also figures some fronds which he names C. denticulals,
but speaks of this species as new, while drawing attention to
published figures of Pecopteris denticulata by Heer?

A specimen in the British Muscum Collection (V. 640) from
Steierdord im Banat, named Pecopteris whithiensis, hears & very
close resemblance to Cladophlebis dentieulata, but the pinnules
appear to have an entire margin. There arc various other fossil
fronds which may be compaved with Cladephiehis denticulata, e.g.
Asplenium  distans a3 figured by Yokoyama ® from Japan; bub
without more trustworthy evidence than a similarity in the form
of the sterile pinne there must always be an element of uncertainty
in our comparisons.t

The point of most interest as regards the comparison of
Cladophlebis denticulata with vecent ferns is the evidence afforded
by the nature of the fertile pinnules of the fossil species. We
know nothing as to the structure of the sporangia, and our
comparisons must rest solely on the form of the fertile segments
and the disposition of the sori. Tt is among the Polypodiaces that
we find the nearest resemblance to the fossil species; in some species.
of Asplenium, e.g. A. lugubre® also Phegopteris decussata (L.),° the
fertile pinnules with their thin linear sori parallel to the lateral
veins agree closely with those of Cladophlebis denticulate (vide
Pl XX. Fig. 38). Raciborski has suggested the probubility of
Cladaphlebis denticuluta’ and some other specics of the genus being:

! Fontaine (89), pl. v. figs, 1-6.

2 Loe. cit. p. 71.

3 Yokoyama (89), pl. xiv. fig. 1.

4 Some specimens recently sent to me for identification from South Africa, by
My, Rogers, of the Geological Commission, Cape Town, appear t0 be identical
with Oladoplilebis dentionlot.

5 Hooker (61), pl. iii.

s Christ (97), D- 275.

7 Raciborski (91}, p. 2.
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{he sterile fronds of Osmundaceous ferns ; the form of the fertile
pinnge does not favour this view, and it is more in accordance
with the available evidence to refer Brongniart’s species to the
Polypodincem.  Cladopliehis denticulata is represented in several
musenms by many large and well-preserved specimens; some of the
finest are to be found in the collections at Whithy and Scarborough,
1ot infrequently labelled by Bean Pecopleris searburgensis.

13,495. Pl XI1V. Fig. 3.

A part of the specimen is shown in the figure., The rachis
measures 75 cm. in length and 4 mm. in breadth; the longest
pinna is 12°5 cm. long, bearing falcated dentate segments agreeing
‘exactly with those of the specimens figured by Brongnimt as the
type of the species. The pinnules are about 1:3 em. in length.
A precisely similar form is figured by Lindley & Hutton as
Newropteris ligata.

Gristhorpe Bay. Presented by Dr. Murray,

40,518, PL XIV. Fig. 4.

Tywo pinnules, ropresented about twice natural size, ghowing the
fine tecth and the Cladophlebis type of venation. This specimen
agrees with 13,495 (PL. XIV. Fig. 3), but on the lower pinng the
ultimate segments are longer, reaching a length of 2-2 cm. ; they
serve to conmect the fronds with pinnules of intermediate length
with such examples as that shown in Fig. 1 (39,236), in which the
ultimate scgments are longer. Towards the apex of the pinnwe
the pinnules assume a shorter and more strongly faleate form.

Bearborough. Bowerbank Coll.

39,238, Pl. XIV. Fig. 1.

A portion only of this fine specimen is shown in the drawing.
The frond has a stout rachis from which the pinn® are given off
at an acute angle, bearing faleate pinnules reaching a length of
2:8-3c¢m. This type of frond is identical with that figured by
Lindley & Hutton as Pecopleris insignis the margin of the segments
is finely dentate, us in the type-specimen of P. insignis.

Qolitie Shale, Scarborough., Bean Call,

39,249, Pl XX. Fig. 4.
This somewhat imperfect specimen is labelled by Bean Pecopleris
Phillipsii, and it is partly on the evidence which it affords that
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T have included this species as a synonym of Cladophlebis
dentioulata., 'The preservation is far from perfeet, but here and
there fine denticulations may be detected, The pinnules are
rather less falcate and narrower than in most of the specimens,
but T feel no doubt as to their specific identity, and am disposed
to attribute the slight peeuliavities in the appearance of this frond
to the probability of its having been dried in-the sun and more or
less shrivelled before fossilization, Cf. the fertile pinnwe figured
by Lindley & Hutton as Phlebopteris undans.

Searborough. Bean Coll.

13,488. PL XX. Figs. 3¢ and 3b.

Fig. 8b rvepresents part of a pinna of the form known as
Phichopteris or Pecopteris wndans. These fertile pinnules have
the same general form as the sterile segments, but are straighter
and the margin is distinetly serrate; the surface of the lamina is
raised in the form of oblique ridges or ecorrugations, parallel to the
secondary veins, which are no doubt caused by the orcurrence of
oblong sori on the lower face. It is unfortunately impossible to
obtain any more precise information as to the structure of the
sori and sporangia. Cf Schenk’s figures ! of dsplenites otlonis
and Heer's® figuves of Asplentum whithiense ; also Feistmantel’s ®
figures of Asplenites macrocarpus.

The sterile fragment (Fig. 3a) shows the usual type of faleate
and finely denticulate segments; I have no doubt that both these
fragments (3« and 38) belong to the same plant.

Upper Shale, Gristhorpe. Presented by Dr. Murray.

39,240, Pl XV. Fig. 5.

A small piece of a pinna of a large and well-preserved frond,
agreeing exactly with the specimen figured by Lindley & Hutton
as Pecopteris whitbiensis. The margins of the pinnules appear to
be entire, but in other respects the segments are exactly like
those of 40,518 (P1l. XIV. Fig. 4) and 39,236 (P1. XIV. Fig. 1).
Labelled by Bean Peeopteris whithbicnsts.

Qolitic Shale, Searborough. Bean Coll.

1 Schenk (67), pl. xi. fig. 1.
2 Heer (77%), ii. pl. xxi. figs. 8 and 4.
* Feistmantel (77'), pls. 1., x]viil., etc.
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89,245, This specimen, an imperfectly preserved portion of
a fertile frond, is of interest from the point of view of the
comparison of sterile and fertile pinne.  The pinne and pinnules.
are exactly like those represented in Pl XX. Fig. 3« but in
39,245 we have a portion of the rachis as well as pieces of three
or four pinnm attached to it. Tabelled by Bean Phlebopteris
undans. The specimen shows clearly that the leaf bearing the
fertile pinng had the same habit as the sterile fronds.

Upper Shale, Scarborough.

V. 3650, V. 3651, The latter specimen is labelled by Bean
Preoopteris scarburgensis, o name which does not appear to have
been published,  Similar to 39,236 (P1. X1V, Fig. 1).

Upper Shale, Scarborough.

V.3940. A small piece of a pinna with long pinnules of the-
¢ imsignis” type; labelled Cyeadites graminens.
Tower Shale and Sandstone, Scarborough.

39,288. A fairly large specimen, with a rachis 17 em. in
length. The habit of the frond is distinetly open, especially
towards the apical portion, where the pinne are farther apart and
the pinnules shorter and relatively broader. In the Leckenby
Collection there is a still finer example, illustrating the open habit
at the apex of a frond; we have precisely the same appearance
presented by a specimen of Asplenites Roesserts figured by Schenk.!
The pinnules are slightly dentate. Labelled by Bean Lecopteris
denticulate and P. Hgata.

Searborough, Bean Coll.

39,248, PL XV. Fig. 4.

The apical portion only is shown in the drawing. It is difficult
to feel certain as to the affinity of this specimen ; it appears to be
identical with a similar apex of a frond figured by Heer from the
Jurassic Tocks of Siberia as Asplendum petruschinense,® and may be
compared also with dsplenium whithiense tenue® of the same
author.

! Schenk (67), pl. x.
* Heer (78), ii. pl. i.
3 Heer (77%), ii. pl. iii. fig. 5.
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The slender rachis gives off opposite and sub-opposite pinne
with short, broad, and apparently cnfire segments. It is no‘?
improbable that this example may be regarded as the apex of
C. dentieulata, The veins ave exceedingly well shown. Cf
specimen 39,240 (P1. XV, Fig. 5).

It is just possible that this specimen and 39,240 (Pl XV.
Fig. 5), both of which have pinnules with entire margins, belong
to a separate species of the type represented by 2. whe’tbz’ensz’sj as
figured by Lindley & Hutton; but we have not, T think, suﬁ:mmnt
evidence to justify a specific separation of these two specimens
trom Cladophiehis dentieulata.

Oolitie 8hale, Scarborough. Dean Coll.

Other specimens : — V. 876, Fragment of the apical portion
of a frond similar to 39,248 (Pl. XV. Fig. 4), but rather less;
too small to be determined. V. 3900. A small indeterminable
fragment—possibly Cladophlebis, sp.—in white sandstone, two miles
south of Ravenscar, on the Yorkshive coast. The following arve
undoubted examples of . denticulats: 10,368, 39,235, 39,277,

40,517 (a very fine pinna with long faleate pinnules 3:7 em, long),
40,559, 52,568 (fortile pinna).

B. Ferns which afford no trustworthy evidence as to their
afftnities with existing fumilies,

®. Cladophlebis lobifolia (Phillips).
[Geol. Yorks. p. 148, pl. viii. fig. 13, 1829.]

(PL. XV. Fig. 6; Text-figs. 20-23.)

1829.
1833.
1836.

Fecopteris lobifolia, Phillips, Geol. Yorks. p. 148, pl. viii. fig. 13.
Newropteris undulata, Lindley & TTutton, Foss. Flor, pl. laxxiii.
Newropteris lobifolia, Goppert, Foss. Farrn. p. 206.

Cheilaritles wndiladus, Goppert, ibid. p. 248, ;
Peoopteris labifulie, Lindley & Hutton, Foss. Flor. vol. iii. pl. clxxix.
Locopteris lobifelia, Sternberg, Flor. Vorwelt, fasc. vii. p. 153.
Newropteris undulata, ibid. p. 187.

1848.  Newropieris lobifulia, Bronn, Ind. Pal. p. 811.

Sphenapteris undulata, ibid, p. 1171

1849,  Cladophlebis lobifolia, Brongniart, Tableau, p. 103.
O, undulata, ibid.

1837,
1838.
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1850. Neuropteris lobifslie, Unger, Gen. spec. foss. p. 86.

1854, Pecopteris lobifolie, Morris, Brit. Foss. p. 16.

1856, Pecopteris lobifolia, Zigno, Flor. foss. Oolit. vol, 1. p. 131,
Newropteris wndulata, ibid. p. 124,

1864. Newropteris lobifolia, Leckenby, Quart. Journ, Geol. Soe. vol. xx.p. 76.
N, andulate, ibid.

1869, _diethopteris lobifalin, Schimper, Traif. pal. vég. vol, i. p. 567.
Sphenopteris undulata, ibid. p. 376.

1874. Cladophietis undulate, Schimper, loc. eit. vol. iii. p. 505.
C. Tobifolin, ibid.

1875. Peooptervis lobifolia, Phillips, Geol. Yorks. p. 210, pl. viii. fig. 13.
P. undulata, ibid. p. 211

1877. ? Alethapteris lobifolin, Feistmantel, Pal. Ind. (778), pl iii. fig. 1.

1892, _Alethopteris lobifolic, Bartholin, Bot. Tid. Bot. pl. viii. ﬂgi; 1 and 2.
Pecopteris lobifolia, Fox-Strangways, Tab. Foss. p. 183.
P. undulata, ibid.

1894. Dicksonin lolifolia, Raciborski, Flor. Krak. p. 177, pl. xi. figs. 1-7;

pl. xii. figs. 1-6.

Frond bipinnate, Pinnge long, linear acuminate, and spreading,
given off from the rachis approximately at right angles. Pinnules
linear, attached by a portion of the base, apiees more or less acute,
the margin usually slightly lobed; the basal pinnule on the lower
side of ench pinna is characterized by its greater breadth. [None
of the specimens in the Museum Collection afford any evidence as
to the character of the sori, but a small piece of a pinna in the
Stockholm Museum (Text-fie. 28) bears indications of marginal
sori; the data, however, are insufficient to enable us to determine
the prohable position of the species.

Some large and well-preserved oxamples of Cladophlchis lobifolia
have been figured by Raciborski! from the Jurassic rocks of
Cracow. Among the specimens in the British Musenm referred
to this species there is a great difference in the size of the
pinnules, but this is, I believe, largely due to the unusual length
of the pinnge, which are characterized by a gradual decrease in the
length of the wltimate segments towards the distal end. Some of
the larger pinnge bear a resemblance to Zodites Williamsons, and
a separation of the two types is not always easy; Cladophlebis
lobifolia 1s usually vecognizable by the narrow bases of the pinnules,
and by the spreading and cpen habit of the frond,

! Raciborski (94), pls. xi. and xii,
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A species of dsplenium, A, Wardii, figured by Hooker, may b.c
quoted as a recent fern hearing -a resemblance to Cladophlebis
lobifolia.

There are unusually lurge specimens of Cladophlebis lobifolin in
the York Museum,

F16. 20.—Cladoplebis lobifotie (Phill). No. 10,377. (Enlarged.)

10,377. Text-fig. 20.

Portions of pinnm with large and clearly preserved pinnules
about 11 em, in length. The 'pinnules arve closcly set on the
pinne and attached by a narrow base; the apices are acute, and
the whole pinnule directed slightly forwards. The veins are
clearly preserved, as shown in the enlarged drawing (Fig. 20).
In one of the pinne the pinnules deercase in size towards the
distal end, where the smaller scgments have a length of *5 cm.

F16. 21.—CGladophishis lobifotia (Phill.). No. 39,257, (Enlarged.)
39,257, Toxt-fig. 21,

Fragments of three pinng similar to 10,377, but the pinnules
are farther apart and the margins more distinetly lobed. The form
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of these larger pinnules resembles that of some of the longer fertile
segments of Todites Williomsond.

39,230, Text-fig. 22.

A large specimen, but not very elearly preserved. The figured
portion is from the apical region of a pinna, and illustrates the
gradual decrense in size of the pinnules towards the apex of ene
of the long pinnge. The specimen shows elearly the characteristic
open habit of the frond; long and narrow pinnge, 13 em. long, ave
attached at right angles to a slender rachis; the pinna have an
average hreadth of about 1em., and bear fairly closely set pinnules
of the form shown in Fig. 21 (89,267). Those pinnwm in which
the prezervation is best, show the broad basal pinnule on the lower

TiG. 22.—Cladophlebis Tobifolie (Phill.). No., 39,230.

side of the pinma where it is attached to the rachis. Cf. this
specimen with the figures of Lindley & Hutton (pl. elxxix.) and
Raciborski (pl. xi. fig. 1). The form of the pinn® and pinnules.
is in close agreement also with that of Newropleris undulata,
L. & . (pl. lxxxiii.).

Oolitic Shale, Gristhorpe Bay. Bean Coll.

V. 3653, PL XYV, Fig. 6.

A similar specimen to 39,230 (Tig. 22) and to the type of
Lindley & Hutton. The portion of the specimen represented in
the figure illustrates the long, narrow, and spreading pinne, wnd
the elongated deltoid form of the pinnules. The lower pinna in
Fig. 6, P1. XV, shows the large basal pinnule immediately below
the point of attachment of the pinna to the rachis,

Gristhorpe Bay.
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Text-fig. 28. (Stockholm Museum of Palmobotany.)

This specimen, for which I am indebted to the kindness of
Professor Nathorst, who also sent me an accurate sketch of the
portion shown in the figure, illustrates the manner of occurrence
of the sori. The sporangia cannot he made out with any degree
of clearness, but they appear to have been borne in semicircular

pocket-like depressions on the edges of the fertile segments. CL.
V. 3653 (PL XYV. Fig, 6)

e, 23.—Cladophiebis lobifolia (Phill.). From a specimen and drawing
kindly lent by Professor Nathorst.

V. 3657. Purt of a large pinna with pinnules ranging i length
from 15 to *7 em. ; the individual segments agree precisely with
those of Fig, 6, P1, XV.

V. 3938, Small picees of two pinnse with pinnules *7em. long,
intermediate hetween the segments of such a specimen as that of
Fig. 6, PL. XV, und the luge forms like V. 2519, 39,267
(Text-fig. 21), ote. Cf. < Nowropteris undulate, L. & H,

pl. lxxxiii,
V. 3939, An imperfectly preserved specimen, with pinnules of

median length ; the three lowest pinne show the large basal
segments,

Upper Bhale, Gristhorpe Bay.

Other spesimens :—V, 2519, V. 3659, V. 3933, 13,480, 39,229,
39,258,
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‘8. Cladophlebis haiburnensis (Lindley & Hutton).
[Fogs. Flor. vol. iil. pl. elxxxvii. 1836.]

1836. Pecopteris haiburnensis, Lindley & Hutton, Foss. Flor. pl. elxxxvii.

1838. Pecopteris hailurnensis, Sternberg, Flor, Vorwelt, fasc. vii, p. 154,

1848.  Pecopteris haibyrnensiz, Bronn, Ind. Pal. p. 916.

1849.  Cladophlebis haiburnensis, Brongninxt, Tableau, p. 105.

1850. Preopteris haiturnensis, Unger, Gen. spee. plant. foss. p. 179.

1854. Decopteris haiburnensis, Nlorris, Brit. Foss. p. 15.

1856, Pecopteris Aaibirnensis, Zigno, Flor. foss. Oolit. vol. i. p. 137.

1864, Peeopteris haibuwrnensis, Leckenby, Quart. Journ., Geol. Soc. vol. xx.
p- 77.

1869. .Althopteris haiburnensis, Schimper, Trait. pal. vég. vol. i. p. 565.

1875. Pecapteris haibuinensis, Phillips, Geol. Yorks. p. 211, lign. 23,

1892. Fecopteris heilwinensis, Fox-Strangways, Tab. Foss. p. 133,

1894, Thimnfeldia haibuwrnensis, Raciborski, Flor. Krak. pl. xx. figs. 3-6.

Type-specimen. Newcastle-upon-Tyne Museum.! The available
material is insufficient to enable us to give a satisfactory diagnosis
of the species. The frond was probably bipinnate; the large,
broadly linear pinnules have the Cladophlebis type of venation ;
they arve attached at almost a right angle, and differ from those
of C. dentioulpta in being straighter and not faleate. There are
no specimens in the British Museum Collection which ecan be
reagonably referred to this species. A solitary example in the
Leckenby Collection, Cambridge (No. 80), agrees cxactly with
the specimen figured by Lindley & Hutton. It is possible that
Cladophlebis haiburnensis is not a distinet species, but the general
appearance of the Leckenby specimen hardly favours its inclusion
in any of the other species of Cladophichis or in Zodites Williamsoni.
There is a striking similarity between €. haiburnensis and a specimen:
named by Heer dsplenium whithiense tenue

1 Tehour (78), p- 115.
 Heer (77), ii. pl. iii. fig. 5.
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Genus SPHENOPTERIS, Brungﬁart.‘

[Mém. Mus. Hist. nat. Paris, vol. viii. p. 233, 1822.]

1. Sphenopteris princeps, Presl.
2. Sphenopteris Williamsoni, Brongniut.
3. Sphenopteris Murrayana (Bronguniut).

1. Sphenopteris princeps, Pres.
[Sternberg, Flor. Vorwelt, vii. p. 126, pl. lix. figs. 12 and 13, 1838.]
(Pl, XVL. Fig. 2.)

1838. Sphenopteris princeps, Bternberg, Flor. Vorwelt, vii. p. 126, pl. lix.
figs. 12 and 13.
Germaria elymiforinis, ibid. p. 188, pl. lix. figs. 1-9.
Peeopteris obtusa, ibid, p. 183, pl. xxxii. figs, 2a-c aud 4a, b.
1841. Splenopteris patentissima, Goppert, Gatt. foss. Pfan. p. 73, pl. x.
fig. 8.
Coniopteris prisiceps, Brongniart, T ableau, p. 103.
(L patentissima, ibid.
Desinaphlebis imbricata, ibid,
D. obtusa, ihid. 2
1856. Sphenopleris modosta, Zigno, Flor. foss, Oolit. vol. 1. p- 84.
1864,  Sphenapteris modesta, Leckenby, Quart. Journ. Geol. Soc. vol. xx.
p- 79, pl. x. figs. 32 and 85.
1874.  Cladophichis modesta, Sehimper, Trait. pal. vég. vol. iil. p. 506.
1875. Sphenopteris madesta, Phillips, Geol Yorks. p. 213, lign. 28.
1892, _devostichites prineeps, Fox-Strangways, Tab. Foss. p. 128. r
1894, Todea princeps, Raciborski, Flor, Krak. p. 18, pl. vi, figs. 22-27.

1849,

Type - specimen,  Leckenby’s type - specimen of Sphenop fits
modesta is in the Leckenby Collection, Cambridge (No. 149). ;

Fronds bipinnate, attached to an erect stem coverel \wtlth_
imbricate pointed scales; pinne linear, tapering to a point,
attached at right sngles to a comparatively slender rachis, and
bearing crowded pinnules with an obtuse apex and an iIre{-}.‘u}ul'ly
crenulate margin. The pinnules are at right angles to the, pinie
and present a charcteristic and somewhat stiff appearance ; the

1 For an acconnt of ti]iSVanLlS vide Seward (941), 1. 104.
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venation might be described almost equally well as agreeing with
the Sphenopteris or Cladophlehis type; in the larger pinnules there
is a definite midrib giving off forked secondary veins at an acute
angle, but in the smaller deltoid segments the venation is more
spreading and approximates more closely to that of Sphenopferis.
The fertile segments bear sporangia covering the lower surface.
The rectangular disposition of the pinne and pinnules and the
rather indefinite ragged appearance of the delicate and finely
crenulate segments give to this spocics a characteristie habit.

The description of the stem and of the fertile segments is taken
from Schenk’s diagnosis® of Aerostichites princeps; neither stems
nor fertile segments have so far been recognized in association
with the English specimens,

In his valuable notes on the English Jurassic plants, Nathorst?
has expressed the opinion that the specimens for which Leckenby
instituted the new specific name Sphenopterds modesta are identical
with Presl’s Rhewetic species 8. princeps, afterwards referred by
Schenk to the genus Aorostichifes and fully described and
illustrated in the Flora of the Rhatic Beds of Fromeonia. The
figures given by Schenk represent a type of frond which appears
to be identical with Leckenby’s Sphenopferis modesta. 1 cannot
detect any discrepancies which justify a specific separation of the
two sets of specimens; in spite of the fact that one plant is from
Rhatic and the other from Lower Oolitic rocks, Nathorst’s
determination has therefore been adopted.

Nathorst points out that the generic name Aerostickites, chosen
by BSechenk on the strength of the fertile pinnule having the
under surface covered with sporangia, is not very suitable, as
the same manner of occurrence of sporangia is met with also in
speeies of Aspidium and other recent gemera. We may add that
the same mode of ocenrrence of crowded sporangia oceurs also in
Todea, as illustrated by the Jurassic species formerly referved to
Aerostichites and now placed in the genus Zodifes. Raciborski®
records Sphenopterts princeps from COracow, and places it in the
Osmundacese under the name Zodea princeps.

! Schenk (67), p. 46.
* Nathorst (80'), p. 86.
¥ Raciborski (91), p. 4.
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Some of the species mentioned in the above synonymy have
been included on the evidence furnished by Schenk as the result
«of his examination of the actnal specimens.

As there is no indication of sporangia on any of the specimens
«of this species in the English collections, I have adopted what may
appear to be a somewhat retrograde course in placing Sphenopteris
princeps among ferns which cannot safely be assigned to a definite
family, The evidence published by Continental authors does not
scem to be sufficiently convineing to warrant the inclusion of the
Yorkshire plant in the family Osmundaces.

41,397. Pl XVI. Fig. 2.

This specimen, of which a part is shown in the drawing, agrees
very closely with Leckenby’s type-specimen of Sphenopteris modesta,
now in the Leckenby Collection. Compare also Schenk’s’ pl. viii.
fig. 1 with Pl. XVIL. Fig. 2 of this Catalogue; the two figures
Present a very close resemblance, and one can hardly doubt that
they represent leaves specifically identical.

The pinnm are at right angles to the rachis, and the erowded
pinnules at right angles to the axis of each pinna. There are some
fragments with smaller pinnules on the same picce of shale, which
agree with the smaller pinne figured by Schenk.

Upper Shale, Scarborough. Presonted by J. Leokenby, Esq.

41,397a. The upper portion of a frond, showing that even
the smaller apical pinng are at right angles to the rachis.
Searborough. Presented by J. Leckenby, Esq.

41,3975. A fine specimen showing portions of several fronds,
which are arranged on the shale as though converging towards
4 common stem; a similar disposition is shown more clearly in
some of Schenl’s figures of the Rhwtic plant (pl. viil. fig. 1)-
The smaller segments in this and other specimens are more or
less deltoid in shape, with spreading, acutely forked veins.

Scarborough. Presented by J. Leckenby, Esq.

Other specimsns :—V, 3304, V. 3931, 39,259,

! Schenk (67).
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2. Sphenopteris Williamsoni, Brongniat.
[Hist. vég. foss. p. 177, pl. xlix. figs. 6-8, 1828.]

(Pl. XVII. Figs. 1 and 2.)

1828. Sphenopteris Williwmsanis, Brongniart, Hist. vég. foss, p. 177, pl. xlix.
figs. 6-8.
2 8. denficulate, ibid. pl. Ivi. fig. 1.
§. TFillimmsonis, Brongniart, Prodrome, p. 50.
1829, Sphenopteris digitate, Phillips, Geol. Yorks. p. 147, pl. viii. fig. 6.
1834, Sphenopteris TWillinansonis, Lindley & Hutton, Foss. Flor. pl. exxxi.
1886, Hymenophyllites TWilliamsonis, Goppert, Foss. Farrn, p. 259.
1838, Rhodea Williamsonis, Sternberg, Flor. Vorwelt, fase. vii. p. 110,
1848.  IDymenophyilites Williasmsenis, Bronn, Ind. Pal. p. 602,
1849, Sphenopteris Williamsonis, Brongniart, Tableau, p. 105.
1850,  Hymenophyllites Williansonis, Unger, Gen, spec. foss. p. 180.
1854. Hymenophyllites TWilliamsonis, Morris, Brit. Foss, p. 10.
1856. Hymenoplyllites Williamsonis, Zigno, Flor. foss. Qolit. vol. 1. p. 89.
1864, Hymenophyllites Williamsonis, Leckenby, Quart. Journ. Geol. Sac..
vol. XX, p. 76.
1869. Sphenopteris (Hymenophyllites) Willimmsenis, Schimper, Trait. pal.
véo, vol. i. p. 410.
1875. Sphenopteris Williasonis, Phillips, Geol. Yorks. p. 217, pl. viii. fig. 6.
1892, Sphenopieris Williemsonis, Fox-Strangways, Tab. Foss. p. 135.

Type-specimen. ~ Brongnimrt’s types in the Paris Museum (?).
Type of Lindley & Hutton in the Scarborough Museum.

Frond ?tripinnate; the rachis slender and winged, bearing short
acuminate pinne attached at an acute angle; the pinnules are
deeply dissected into narvow linear and forked ultimate segments.

There is not sufficient reason for following the example of some
authors and using the generic name ymenaophyllites for this species 3
we know nothing as to the character of the sori or sporangia.

39,281. PL XVIIL Fig, 2.

The drawing represents a portion of & pinna 7 em. long, bearing
deeply dissected pinnules with narrow ultimate segments. The
finer segments arve traversed by a gingle vein, and the general
appearance of the specimen suggests a fern with a thin or almost
filmy texture; this thin brown filmy appearance is misleading and
need not necessarily point to an originally thin lamina, There is



SPHENOPTERTS, 155

a fairly close resemblance between this example and Brongniart’s
figure ' of a specimen of Sphenopteris dentioulata from the Yorkshive
coast.

The pinmules of this fragment are smaller and rather more
delicate than those in 8250 (Pl XVIL Fig. 1). Tabelled by
Bean S. Williamsonis.

Gristhorpe Bay. Bean Coll.,

8250. Pl XVIL Fig. 1.

A smaller picce than 39,281, but the ultimate scgments are
much longer; it agrees exactly with the figures of this specics.
given by Brongniart and by Lindley & Hutton.

Part of a frond of Zodites Williamsond on the same picce of shale.

Searborough.

13,499. TFragments similar to 8250, but very imperfect.
Compare this specimen with Phillips’ figure of this species and.
Williamson’s drawing in the Fossil Flora of Lindley & Hutton.

Gristhorpe Bay. Presented by Dr. Murray.

3. Sphenopteris Murrayana (Brongniart).
[Hist. vég. foss. p. 358, pl. cxxvi. figs. 1, 2, and £, 1828.]
(PL. XXI. Fig: 5.)

1828. Peeopleris Murrayana, Brongniart, Risl, vég. foss. p. 358, pl. exxvi-
figs. 1, 2, and 4. .
1829, ® Sphenopteris arbuseule, Phillips, (teol. Yorks. lign. 36, p. 216.

Typo-specimen. ¥ Natural History Museum, Paris.

Frond tripinnate; pinne broad and spreading, given off from:
the rachiz almost at tight angles; ultimate segments crowded,
deltoid in form, and similar to those of Coniopteris hymenophylloides
(Brongn.).

It -hus been poitited out in discussing Coniopteris hymempkylloideﬁ,
that in all probability some of the specimens included by Brongniart
and others under the name Pecopteris or Sphenopteris Murrayane
may helong to a distinet species, which we have referred to

L Brongniart (28%), pl. Ivi. fig. 1.
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* €. hymenophylloides ; but other specimens exhibit certain differences
which seem to point to the vetention of Sphenopleris Murrayana
for certain fern fronds agreeing with the examples figured by
Brongniart in figs 1, 2, and 4 of his pl. exxvi! Possibly this
separation may prove to be artificial, but it is at least a convenience
to distinguish some of the Yorkshire ferns, which differ in a few
points from the typical Coniopteris hymenoplylloides, by a distinct
specific designation. It is hopeless to attempt a complete synonymy
of Sphenopteris Murrayana as employed in the present semse, as
the greater number of the fossils so named by various authors
should be referved rather to C. Aymenophylloides. As no specimen
exhibiting the vegetative characters which we associate with
8. Murrayana in its restricted sense has been seen with fertile
pinnules, the genus Sphenopteris 1s retained in . prefercnce to
Pecopteris or Coniopieris.

The fronds of the S. Murrayana type appear to be characterized
by & spreading habit, and by the broad pinnw being almost at right
angles to the rachis,

39,273. Pl XXI. Fig. 5.

The fragment illustrated consists of a secondary rachis bearing
short pinnme with small pinnules having the Sphenepteris type
of venation, and agrecing fairly closely in form with those of
Condopteris hymenophylloides. It is, however, quite possible that
such specimens as this may belong to the lower portions of large
Coniopteris fronds.  Labelled by Bean Sphenopteris arguto.

Upper Shale, Scarborough, Bean Coll.

V. 8679. A large but imperfectly preserved frond, bearing
pinnge like that represented in Fig. 5. Labelled by Bean
Peeopteris Murrayana.

Lower Shale and Sandstone, Scarboreugh. Bean Coll.

V. 3287. Probably specifically identical with the above.

! Brongniart (28%).
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Genus TZNIOPTERIS, Brongniurt.!
[Prodrome, p. 61, 1828.]

1. Teeniopteris vittata, Brongniart.
2. Teeniopteris major, Lindley & Hutton.

1. Teeniopteris vittata, Brongniart.
[Hist. vég. foss. p. 263, pl. lxxxii. figs. 14, 1828.]
(Pl. XVI. Fig. 1.)

1893,  Seitaminearum folivan, Sternberg, Flor. YVorwelt, iii. p. 42, pl. xxxvii.
fig, 2.

1898, Taniopteris vitlate, Brongniart, Prodrome, p. 62.

T. vittate, Brongniart, Hist. vég. luss. p. 963, pl. Ixxxii, figs. 1-4.

1829. Mevlopendrium solitariwm, Phillips, Geol. Yorks. p. 147, pl. viii. fig. 3.

1833. Twniopteris vittate, Lindley & Hutton, Foss. Flor. pl. Ixii.

1885. Cf. Twniopteris vittata, ibid. pl elxxvi. 1.

1836. _dspidites teeniopioris, Gippert, Foss. Farrn. p. 350,

1838. Tewniopleris vittata, Stornberg, Flor. Vorwelt, fase. vii. p. 139

1848, Teniopteris vittate, Bronm, Ind. Pal. p. 1215.

18490,  Twniopteris vittata, Brongniart, Tableau, p. 105.

1850, Teniopleris vittata, Unger, Gen. spec. foss. p. 213.

1854, Tweniapteris vittate, Morris, Brif. TFoss., p- 28.

1856. Teniopteris vittata, Zigno, Flor. foss. Ouolit. vol. i. p. 201.

1863. ¥ Stangerites spatulata, Oldham & Morxis, Pal. Ind. pl. vi

1864. Taniopteris vittats, Leckenby, Quart. Journ. Geol. Soe. vol. xx.
p- 76.

1868, Taniopteris vittate, Bichwald, Leth. Ross. pl. ii. fig. 5.

1889,  Olcandridium vittatum, Schimper, Trait. pal. vég. vol. i. p. 807.

1872, Cf. Teniopteris Daintiect, Curruthers, Quart. Journ. Geol. Soc.
vol. xxviii. pl, xxvil. fig. 6.

1873. Teniopteris wvittata, Suporta, Pal. Frang. vol. i p. 444, pl. Ixiv.
figs. 1-5.

1875. Twniopteris vittata, Phillips, Geol. Yorks, p. 205, pl. vii. fig. 5.

1876, Oleandridin vittatum, Feistmantel, Pal. Ind. pl. i fig. 2.

Cf. Teniopteris maveyesicon, Geinitz, (reol. Pal. Argent. Repub.

(Palieontographica), pl. il. fige. 1-5.

1857. Cf. Oleandwiditn tenwinerve, Schenk, Foss. Pilang. Albourskette,
pl. v. fig. 20,

1 Vide Seward (94'), p. 122,
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1890, Oleandridium wvittation, Schimper, in Zittel’s Handbuch, p. 133,
fig. 107. _

1892, Teniopteris vitiata, Fox-Strangways, Tab. Foss. p. 136.

1894. Of. Tweniopteris vittate, Raciborski, Flor. Krak. pl. xx. figs. 9 and 10.

1897. ? Oleandridium vittatwm, Bartholin, Danmarks Geol. Anders. fig. 8.

Lype-specimen. ? Natural History Muscum, Paris.

Frond simple, linear-lanceolate, reaching a length of more than
90 em. and a breadth of 3¢m. The laming inecreases gradually in
breadth from the petiole and tapers gradually towards the apex.
Numerous secondary veins are given off af right angles from
-a hroad midrib; these are simple or forked; the branching of the
lateral veins may take place eclose to the midrib, in the marginal
or in the intermediate portion of the lamina.

There is a close agreement between the English spocimens of
Teniopteris oitfate and the species 7. fenuinervis, Brauns, as
figured by Schenk?® and other authors, but in dealing with leaves
of the Tentopteris type it is practically hopeless to attempt to
«distinguish between closely allied and identical forms,

Unless its sori or sporangia ave preserved, it is impossible to
-determine the family of ferns to which Teniopteris Icaves should
be rveferred ; this simple type of leaf is met with in several recent
sgenera, and is of little or ne value as an indication of affinity.
Twniopteris vittefe is one of the commonest fossils from the
Yorkshire coast rocks.

39,217. Tl XVI., Fig. 1.

The lower part ouly of the specimen is shown in the figure.
‘The lamina is 20 em. long, and the slightly eurved petiole 2-5 em. ;
the latter appears to terminate in a fairly clean-cut faco, which
is probably the actual base by which the leaf was attached to
a rhizome. This feature suggests a comparison with the leaves
of the recent forn Oleandra neriiformis, Cav., which become cut
off neur the base of the petiole by a well-marked absciss-layer.
The lamina in its broadest part measures 8 em. ; the lateral veins
ave seen to fork af varying distances from their point of origin
from the broad midrib, ’

1 Beheuk (67), p. 101, pl. xxv. Vide also Bartholin (92), pl. ix, fig. 7.
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Pieces of Nilssonia compta and Cladophlebis denficulate occur on
the same piece of rock.

Scarborough. Bean Coll.

V.3670. A good example of a smaller frond. At the base
there is a short curved petiole similar to that of 39,217, but shorter,
and the frond tapers gradually to an acuminate apex. The venation
is well prescrved.

Gristhorpe Bay.

8366. Lamina 155 em. long, without the apex, 1'8 em. broad.
The broadth is fairly uniform, decreasing gradually towards the
base and apex.

Scarborough. Mantell Coll.

10,327, Fragments showing clear venation; associated with
Sagenopteris Phillipsi, Cladophlebis lobifolie, Beania, ete.

Gristhorpe Bay. Presented by Di. Murray.

13,501, An impression in ironstone of part of a large frond,
showing very clearly the forking of the secondary veins. Midway
between the broad midrib and the edge of the lamina there are
about seven veins to every 5om. of lamina; close to the margin
the veins hecome much mere numerous.

Gristhorpe Bay. Prasented by Dr. Murray.

13,5022, A long and narvow frond similar to V. 3670.
‘Uristhorpe Bay. Presented by Dr. Murray.

Other speciinens :—V. 3294, 39,310.

2. Teniopteris major, Lindley & Hutton.
[Foss. Flor. vol. ii. pl. xcii. 1833.]

1833.  Twniopteris major, Lindley & Hutton, Foss. Tlor. pl. xeil.

1836, Aspidites Willigmsonts, Goppert, Foss, Farrn, p. 353.

1838, Twniopteris major, Sternberg, Flor. Vorwelt, fasc. vil. p. 140.
1848. Teniopteris mgjar, Bronn, Ind. Pal. p. 1214.

1850.  Teenioptaris snegjor, Unger, Gen. spec. foss. p. 212.

1854.  Teniopteris major, Morris, Brib. Toss. P 23.

iizg Tentopteris Williamsonis, Zigno, Flor. foss, Oolit. vol. i. p- 205,

; fT«‘méoptcr{s ozalis, Oldham & Morris, Pal. Ind. pl. iil. figs. 3-6.
Ct. Teniopteris late, ibid. pls. i-iii,
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1864, Taniopteris major, Leckenby, Quart. Journ. Geal. Soc. vol. xx. p. 76,

1869, Musrotaniopteris major, Schimper, Trait. pal. véz. vol. i, p. 610.

1875, Tweniopteris major, Phillips, Geol. Yorks, p. 204, lign. 15.

1877. Musrotaniopteris ovate, Feistmantel, Pal. Ind. (777, pl. xxxvil.

1892, Teniopteris major, Fox-Strangways, Tah. Foss. p. 136.

1900. Teeniopteris major, Seward, Manchester Lit. and Phil. Soc. vol. xliv.
p- 14.

Type-specimen. Manchester Museum.'

Frond simple, similar in venation to T, wittata, but of greater
breadth in proportion to its length than the previous species.
The mideib in 2. major is narrower and less prominent than in
7 pittate. Veins approximately at right angles to the midrib,
sather farther apart than in 7% vittata, forked either elose to the
midrib or at varying distances from their point of origin.

The specimen figured by Lindley & Hutton from a drawing
by Williamson, and now in the Manchester Museum, illustrates
the characteristic form of this broader-leaved Zeniopieris very
dlearly ; the dichotomously branched veins are clearly shown.
Some authors have called attention to the venation of this species
as a distinguishing feature ; in 7 pittate the secondary veins are
said to be simple or onece forked, while in the broader form the
veins are repeatedly forked. This supposed distinetion does not
hold as a satisfactory means of identification; in both the long
and nmrrow as well as in the broader fronds we find the same
manner of forking in the lateral veins. The differences indeed
between T, wvittata and 7. major are barely sufficient to warrant
a specific separation, but as the greater breadth of 7' TAjor Appears
to he a fairly constant character, as well as other small differences,
it is probably better to retain both names.

Nathorst? has suggested that 20 major may be an entire leaf
of Anomozamites Lindleyanus, bub this ig, 1 think, improbable.
The best specimen in the British Museum Collection is the clearly
preserved portion of a leaf associated with some impressions of
Murchantites ereotus (Leck.) (No. 39,328); this form of frond,
however, is not well represented.

Tt is not improbable that the short and broad leaf deseribed
by Lindley & Hutton as Otopteris ovalis® may be the young frond

1 Seward (00), p. 14. 2 Nathorst (80'), p. 63.
# Lindley & Hutton (37), pl. cex.
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of T. major, as Nathorst suggests ;* but the type-specimen in the
Scarborough Museum is too imperfeet and indistinet to enable
one to form any decided opinien as to its nature ; the veins are
too indefinite to be made out. It is probably wiser under these
circumstances to omit this ¢ species, which has been referved to
by Sternberg, Morris, Zigno, and others as Tuniopterds ovalis, from
the list of synonyms, )

10,875, Two imperfeetly preserved fronds with similar venation
to that of Twniopteris vittata, but broader in proportion fo their
length and with a narrower and less prominent midvib.  Also
fragments of Sagenopteris Phillipsi, ete.

Upper Sandstone, Gristhorpe. Mantell Coll.

39,219, A good specimen, showing a portion of the petiole.

Bean Coll.

Genus SAGENOPTERIS, DPresk
[Sternberg, Flor. Vorwelt, vii, p. 164, 1838.]

The position of the genus Sagenopteris in the plant kingdom is
still undecided. More than one writer has placed this Mesozoic
plant in the Marsilincese,® but, as I have elsewhere pointed out,®
the evidence on which this conclusion is bascd is hardly satistactory.
While admitting the absence of such characters as might enable
us to speak with any degree of certainty as to systematic position,
I am disposed to regard Sagenopterds as probably a genus of ferns.
Fontaine ¢ has fignred some leaflets of Sagenopteris from the
Potomac beds bearing small dot-like elevations, which may he
the Iel.naius of sori or sporangin. He regavds the specimens as
favouring the inclusion of Sagenopteris among the ferns.

! Nathorst (801), p. 63.

% Nathorst (78), p- 265 Pofonié (99), p. 175

¥ Beward (941), p. 129.

i Foutuine (89), p. 149, pl. xxvi. figs. 9 and 11-17.

AL
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Sagenopteris Phillipsi (Brongniart), including the varieties

major and cuneata.

[Mist. vég. foss. p. 225, pl. Ixi. bis, fig. 53 pl. Lxiii. fig. 2, 1828.]

1828.
1829.
1833.

1835.
1836.

1838.

1848.
1849.
1860.

1854.
1856.
1864.

1869,
1874,

1876.
1889.

1892.
1892,

1694.

1900.

(PL XVIIL Figs. 2, 3, and 4; Text-figs, 24-26.)

(Hlsssapteris Phillipsii, Brongniatt, Hist. vég. foss. p. 225, pl. 1xi. bis,
fig. 5, pl. Lxiil. fig. 2.

Pecopleris paucifolia, Thillips, Geol. Yorks. p. 148, pl. viii. fig. 8.

Glossopteris Phillipsti, Lindley & Tutton, Foss. Flor. pl. Ixiil.

Otopteris euneata, ibid. pl. olv

_Acrastichites Phillipsii, Goppert, Foss. Farrn. p. 286.

Adiantites irvegularis, ibid. p. 383.

Aspidites Nilssopianus, ibid. p. 354,

Glossapteris Phillipsii, Sternberg, Flor. Vorwelt, fase. vil. p. 69.

Taniopteris Phillipsit, ibid. p. 140.

Sugenopteris Phillipsii, ibid. p. 165.

Cyclopteris euneata, hid. p. 135.

Teniopteris Phillipsii, Bronn, Pal, Ind. p. 1215.

Plyllopteris Phillipsii, Brongniart, Tableau, p. 105.

Glossopteris Phillipsii, Unger, Gen. spec. foss. p. 528,

Acrostickites Phillipsii, ibid. p. 141.

Twniopteris Phillipsii, ibid. p. 213

Sugenopteris cuneate, Bunbury, Quart. Journ. Geol. Soe. vol. vii.
p. 184,

Sagenopteris Phillipsii, Morris, Drit. Foss. p. 19.

Phyllopteris Phillipsii, Zigno, Flor. foss. Oolit. vel. i. p. 166,

Sugenopieris cunsata, ibid. p. 183, pl. =x. fig. 11.

8. Phillipsii, ibid. p. 187.

GHlossopteris Phillipsii, Leckenby, Quart. Journ. Geol. Soe. vol. xx.

. 76.

Sagel:mpte-ris Thittipsii, Schimper, Trait. pal. vé. “vol. 1. p. 642.

Glossopteris Phillipsii, Phillips, Geol. Yorks. Coast, p. 203, pl. viii.
fig. 8.

Ci. Sagenopteis Chaypentieri, Heer, Flor. foss. Helyet. pl. L. fig. 9.

Of, Sugenogiteris elliptica, Fontaine, Potomae Flora, p. 149, pl. xxvil.
figs. 9 and 11-17.

Sugenopteris Tlillipsii, Bartholin, Bot. Tids. Kjov. p. 13, pl. v.
figs, T.and 8.

Sugenopteris ((Flossopteris) Phillipsii, Fox-Strangways, Tab. Foss.
p- 128.

Sagenopteris Phillipsii, Raciborski, Flor. Krakow. p. 214, pl. xx.
figs, 19 and 20.

S. Goeppertiaina, ibid, p. 214, pl. xx. figs. 14-18.

Sagenopteris Phillipsi, Seward, Manchester Lit. and Phil. Soc.
vol. xliy. p. 1L
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Type-specimens. Brongniart’s type in the Paris Muscum (¥); that
of Otopteris cuncata of Lindley & Hutton in the Manchester
Museum. The specimens figured by Phillips (pl. viii. fig. 8) and
by Lindley & Hutton (pl. Ixiil.) are in the Yorle and British
Museums respectively.

Frond very variable, petiolate ; in some forms the petiole hears
four linear lanccolate leaflets having a distinet midrib and oblique
anastomosing lateral veins ; in other forms a shorter winged petiole
bears one or two shorter and broader, somewhat obeuneate leaflets
without a midrib and traversed by spreading anastomosing veins,

The figures published by Brongniart of this species represent
the leaves with dichotomous but not anastomosing secondary
veins; one of the drawings was communicated to him by Professor
Phillips and another was drawn from a specimen supplied by
Dr. Murray. At a later date Brongniart instituted a new genus
Plyllopteris* to include the leaves previously identified as
Glossopteris Phillipsii ; the specimens figured by Lindley &
Hutton under the latter name ave referred by the French author
to Sagenopteris. This separation of the Yorkshire fossils into
two genern, Phyllopteris and Sagenopteris, was the result of
incorrect representation of the venation in some of the earlier
figures ; there is, however, no doubt as to the identity of the
plants figured by Brongniart and Lindley & Hutton.

In plate clv. of the Fossil Flora a smaller form of leaf with
anastomosing venation is represented under the name Otopteris
cuneala ; these specimens agree a8 regards the anastomosing veins
with the longer and marrower leaves which the anthors referred
to Glossopteris Phillipsii, but differ in the absence of a midrib and
in having fewer leaflets on cach frond. The original specimen
of one of the drawings in plate clv. of the Fossil Flora is now in
the Manchester Museum.*

In 1851 Bunbury discussed at some length the affinities of
Otupteris cuneata, L. & H.; he considered that this species ¢is
merely an imperfect or abnormal state—probably, a seedling—of
Sagenopteris Phillipsi.” Speukmg of a specimen in Mr, Bean’s
collection, which is in all probability No. 39,311 in the British

' Brongniart (49), p. 22.
% Refigured, Reward (00), pl. iii. figs. 7 and 8.



164 SAGENOPTERTS.

Museum Collection (pl. xviii. fig. 3), Bunbury draws attention to
the oceurrence of one ¢ inversely heart-shaped ” terminal leaflet
waleft into two lobes”” ¢This sort of variation,” he adds,
s gppears quite analogous to what we often sec in the primordial
or scedling fronds of recen$ forns”” In the third edition of
Phillips’ Geology of the Yorkshire Coast it is also suggested that
this cuneate form may be specifically identical with the longer-
leaved Sagenopteris Phallipsi. Some leaflets from Australia figured
by Feistmantel * as ‘Glossopteris spathulata-cordata bear a close
resemblance to Sagenopleris Phillipst, var. cuneata.

Although it is impossible to decide the question of identity
of Sagenapteris Phillipsy and S. eunsate, I am inelined to agree
with Bunbury that it is ab Jeast Teasonable to suppose that both
forms of leaf were bome by the same species. Evidence of the
variation in the form of the leaf displayed by this genus is furnished
by numerous specimens (in the British and other Museums) of what
o one would hesitate to refer to S. Plillipsi : the size of the
leaflets varies considerably; the propertion of breadth to length
and the distinetness or prominence of the midrib ave characters
subject to considerable varation, Again, in the sevies of figures.
of the Rhectic species Sagenopteris rhoifoliac (Presl), and in the
dvawings of species of this genus published by Zigno and Nathorst,
we have abundant proof of the variability displayed by the leaflets.

There is a reference in the later edition of Phillips’ work and
in the more recent notes on Jurassic plants by Nathorst to a larger
form of Sagenopterds leaflet, vepresented in the Leckenby Calleetion
and elsewhere, which agrees closely with 8. Gosppertiona deseribed
by Zigno from the Ttalian Oolites. A leaf figured by Feistmantel 3
as Sagenopteris, sp., may also be compared with this larger type of
8. Phillipsi. This form of leaflet is represented in ¥ig. 26, drawn
from a specimen in the Hearborough Museum ; a still larger
oxample of this form in the Manchester Musoum has a length of
11 em.*

In spite of the striking difference between such a leaflet as that
shown in Text-fig. 26 and the loaflets represented in Figs. 2-4 of

U Phillips (78), p. 203.

2 Teistmantel (80), pl. xx. fizs, 5-8.
3 Peistrnantel (81%, pl. xlii. A,

& Seward (00), pl. iil. fig. 8.
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Pl XVIIL and Text-fiz. 24, I believe it is the better plan to
include all under one specific name, and as a matter of convenience
to refer to the very small and very large forms as Sagenopteris
Phillipsi, var. cuncata, and 8. Phillipst, var. major, respectively.
Such a method of designating by descriptive varietal names extreme
types of leaves which may be connected by a fairly complete series
of transitional forms, und which there is no sufficient reason for
referring to as to distinet species, may in some cases prove
convenient.

The English species of Sagenopteris, 8. Phillips, differs from
S. rhoifolia and from 8. Goeppertiona chicfly in the longer and
narrower form of the leaflets, but the larger type of leaf such
as that shown in Text-fis. 26, and the intermediate forms repre-
sented by fig. 1, pl. Ixiil. of Lindley & Hutton (No. 89,221 in the
Museum Collection), agree very closely with Schenk’s figures of
8. rhoifolia,' and with those given by Zigno of 8. Goeppertiona®
The specimens from Australia, figured by Feistmantel as S.rhoifolia,®
are very similar to many of the forms ot 8. Phillipsi. In a letter
written by Bean® to Lindley in 1832 accompanying the drawings
afterwards published in the Fossil Flora (pl. Ixiii.), the broader-
leaved form is numed Pecopleris Dunnii, but this designation, like
many of Bean’s manuscript names, Was never adopted. Some of
the narrower-leaved forms of 8. Phillipsi may be compared with
8. angustifolin, Zigno,® and with §. wundulate, Nathorst,®

A fragment recently figured by Shirley from (ueensland as
Sagenopleris euneata” is too small for aceurate determination.

30,222, Test-fig. 24. Also Lindley & Hutton, TFossil Flora,
pl. Ixiii. fig, 2.

In this specimen there is a petiole 3:7 cm. long, bearing four
lincar lanceolate segments in which the midrib is well marked
and the lateral anastomosing veins stand out very clearly. The

L Sethenk (679, pl. xii.

* Zigno (56), pl. xxi,

3 Feistmantel (90}, pl. xxviii.

¢ My thanks are due to Professor Lebour, of Neweastlo, for giving me access
4o this letter.

© Zigno (5G), pl. xx. fig. 1.

¢ Nathorst (78'), pl. xix, fig, 2.

7 Shirley (98), pl. xxiii, p. 24.
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drawing by Miss Helen Thornhill, published by Lindley & Hutton,
does not convey an accurate idea of the fine and radially elongated
meshes formed by the secondary veins, The tips of the segments

Fio. 24.—RSagenopteris Phillipsi (Brongn.), No. 39,222, (Nat. size.)

have not been preserved ; the longest measures 6'5 em. in length,
and is 1 cm, broad at the broadest part.
Gristhorpe Bay. Bran Coll.

13,511, Pl XVIIL Fig. 4.
This specimen agrees in essential respeets with the preceding,
but the four leaflets appear to have become detached from the
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common potiole, and oceur spread out on the shale at a wider
angle from one another than in the example shown in Text-fig. 24
The right-hand leaflet shows the tapering apical portion and the
characteristic curvature of the narrowed distal end.

Gristhorpe Bay. Presented by Dr. Murray.

39,220. Pl XVIIIL Fig. 2. Sagenopteris Phlillipsi, vax. cuneati.

This example, which agrees closely with those figared by Lindley &
Hutton as Ofopteris cuneata,' consists of a gtalls 4 mm, wide, with
a thick median portion and thin lateral wings, bearing two cuneciform
segments. The segments have a fairly well-marked midrib, dividing
the lamina into unequal portions; the secondary veing exhibit the
same kind of anastomoses as in the longer segments of Pl. XVIIL
Fig. 4. The general appearance of these specimens reminds one
of the small leaves in Papie and other Dicotyledons, which are
intermediate between hud-scales and true foliage leaves. The
question of the specific identity of these smaller forms and the
longer-leaved type has been discussed in the introductory remarks
on Sugenopteris Phillipsii.

Scarborough. Bean Coll.

39,311, PL XVIIL Fig. 3.

A single obcordate segment attached to a fairly broad petiole,
which ends basally in a clean-cut surface evidently representing the
actual base of attachment. The specimen is 3o, long. There
is no definite midyib, but the lamina is traversed by gpreading
and anastomosing veins., Bunbury refers to this specimen in his
vemarks on Sagenopteris euneata, L, & H. A similar specimen, in
which a short petiole terminates in a single leaflet, may he scen
in the Scarborough Museum.

89,221, Text-fig. 25; Lindley & Hutton, pl. Lxcii. fig. 1.

This is certainly the type-specimen of fig. 1 in pl. 1xiii, of Lindley
and Hutton; the original drawing is reversed, and the venation
characters are not accurately shown, the meshes being much too
large. The preservation of this example is remarkably good ;

! For o figure of the type-specimen of Landley & Hutton, vide Seward (00),
pl. iii. fig. 7.
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there are four leaflets, shorter and broader than those in 39,222
{Text-fig. 24), horne on & common petiole; each leaflet is about
4:5 ¢m. long and 1'6 cm. broad, with a distinet midrib and long
narrow meshes formed by the secondary veins. This type of
leaf forms a more or less intermediate form between the long
and narrow type shown in Text-fig. 24 and the large segment
reprosented in Text -fig. 26. There is o striking resemblance
between this specimen and some of the figures of Sagenopleris
rhotfolia as published by Schenk ; it emphasizes the very close

Tic. 25, —Sagenopteris Phillipsi (Brongn.). From a block lent by the
TUniversity Press, Cambridge, No. 89,221. (Slightly reduced.)

agreement hetween the Lower Oolite smnd Rhmtic speeies, which
indeed can hardly be separated by any satislactory characteristics.

Gristhorpe Bay. Bean Coll.

Text-fig. 26, 8. Phillipsi (Brongu.), var. major, mihi.

The .original of this figure is in the Secarborough Museum ;
there is a similar but rather smaller example in the British
Museum Collection, No. 40,468, but a still longer specimen oecurs
in the Manchester Museum,' measuring about 11 cm. long; the
figured specimen measures 8:5 cm. in length and 2 cm, in breadth.
There is o close agreement between this leaflot and those of

1 Seward (00), pl. iii. fig. 8.
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Sagenopteris Goeppertiana figured by Zigno.! The midrib is well
marked in the lower part of the leaf, but it gradually dies out
towards the distal end of the lamina. Cf. also Nathorst’s figures
of 8. rhaifolia from Sweden.*

Other specimens :—10,378. Portions of three leaflets broader
than 39,222 (Text-fic. 24), but narrower than 39,221 (Lindley &
Hutton, pl. Ixiii. fig. 1), 40,468, 40,469, 40,558

Fic. 26.—Sagenspteria Phillipsi, var. mgjor. Froma gpecimen in the
Searborongh Museum.  (Nat. size.)

Genus PACHYPTERIS, Brongniart.
[Prodrome, p. 49, and Histoire, p. 166, 1828.]

Brongniart instituted this genus in 1828, defining it as follows:
< Folim pinnatee vel bipinnatw, pinnulis integris coriaceis cnerviis

! Zigno (36), pls. xxi. and xxii.
2 Nathorst (78%), pl. iv. fig. 2.
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vel uninerviis, basi constrietis nec rachi adnatis.”! He notes
the form of the pinnules, which are never lobed, and the absence
of veins as characteristio features. Brongniart and many other
authors place Pachypteris among the ferns, but in 1845 Unger*
included the genus among the Cycadaces dubise,” and Andrae ©
regarded it as a member of the Taxinew. Zigno instituted the
genus Dichopteris for ferns having bipinnate fronds characterized by
o stout rachis bearing linear pinnge with short lanceolate or ovate
segments traversed by soveral veins. A specimen figured by this-
author as a portion of a fertile frond of Dichopteris miorophylla,
Zigno,* has been accepted by Schimper and others as definitely
settling the fern-nature of the genus, This critical example
I regard as a piecc of a fortile frond of Todifes; the pinnules
agree in shape and in the arrangement of the sporangia with
the fertile segments of Zodites Williamsoni (Brongn.). In 1873
Saporta proposed a new genus Seleropteris for several imperfectly
known species previously referred to Pomel’s genus Lazopteris,
to Sphenopleris, Dichopteris, and Pachypleris.® 1t is probable that
more than one gencric type of plant is included in Saporta’s
genus ; some of the gpecies are undoubtedly ferns, while others,
formerly referred to Pachypteris or Dichopteris, may possibly be
Cycadean. In placing Puachypteris among the ferns of doubtiul
affinity, it is not intended to imply that the evidence available
renders that position in any sense establithed. The argument
advanced by Brongniart against Unger's reference of Puclhypteris
to the Cycads, that no Cycad is known with bipinnate fronds,
cannot be maintained; in the Australian genus Bowenia we have
o well-known instance of a Cycad with bipinnate leaves, and it
is very probable that this form of leaf was not infrequently borne
by stems having the structure of Cycads. Recont research has
thovoughly established the closest affinity between Cycadean and
TFilicinean types in the Paleozoic epoch, and there is evidence that
during the Mesozoic period the distinction between Ferns and

1 Brongniart (28%), p. 166.
2 Unger (45), p- 1645.

8 Andrae (53), p- 43

i Zigno (56), pl. xv. fig, 5.
3 Vide ante, p. 90.

& Baporta (73), p. 364.
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Cycads was much less marked than at the present day. It may
well be that Pachypteris is an extinet type in which fern-like
fronds were attached to a stem possessing the structure of a Cycad.
We have recently been taught to recognize the intimate association,
and indeed the common origin, of Ferns and Cycads, and we
cannot cxpect, in dealing with fronds alone, to be able to draw
o sharp line of distinetion between these two classes of the plant-
kingdom. The view that Pachypleris may represent an extinet
genus intermediate between Cycads and Ferns was held by Braun
in 1854, and this may well be the nearest approach to the truth.
In a recent paper on Cretaceons plants from Lesina, Krasser' has
given the history of the genus Pachypferis; this author discusses
at length the affinity of the genus, which he includes among the
Cycadacee.

Pachypteris lanceolata, Brongniart.
[Hist. vég. foss. p. 167, pl. xlv. fig. 1, 1828.]

(Text-figs, 27 and 28.)

1898, Pachypteris lanceolata, Brongniart, Prodrome, p. 50.
P. ovate, ibid.
. Taneeolata, Brongniart, Wist. vég. foss. p. 167, pl. xlv. fir. 1.
P. ovata, ibid. p. 168, pl. xlv. fig. 2.
1829, Sphenopteris ¥ lanceoluta, Phillips, Genl. Yorks. p. 1563, pl. x. fig. 6-
Nowropteris levigata, ibid. p. 154, pl. x. fig. 9.
1836. Pachypteris Tonceolata, Goppert, Foss, Farm. p. 179, pl. i. fig. 4.
P. ovata, ibid.
1838, Pachypteris lanceoiata, Sternberg, Flor. Vorwelt, fasc. vil. p. 55.
P. avata, ibid.
1845. Pachypteris lanceolata, Unger, Syn. Plant. Foss. p. 165.
P. ovata, ibid.
1848.  Pachyptevis lanceolata, Bronu, Ind. Pul. p. 891.
1849. Pachypteris lanceoluta, Brongniart, Tableau, p. 105.
P. avate, ibid.
1850. Pachypteris lunceolata, Unger, Gen, spec. foss. p. 307,
P. ovata, ibid. p. 308. 4
1852. [Pachypteris lanceolate, Ettingshausen, Abh. k.-k. geol. Reichs. vol. i..
Abth. 3, p. 3.
1854. Pachypteris lanceolata, Morris, Brit. Fosa, p. 14.

! Krasser (95).
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1856. Pachypteris loneeclofn, Zigno, Flor. foss. Oolit. vol, i p. 73.
Dichopteris Tonceslatd, 1bid. p. 118, pl. xiv. fig. 2.
Tuchypteris ovata, ibid. p- 4,
Dichopteris levigat, ibid. p. 118, pl. xiv. fig. 3.
1869, Pachypteris ovate, Schimper, Trait. pal. vég. vol. i. p. 492.
1878,  Sularopteris Phillipsii, Saporta, Tul. Frang. p- 369, pl. slv. fig, 2.
8. fevignta, ibid. p. 370, pl. xlvi. fig. 3.
Pachyptevis lopvenlata, ibid. p. 366, pl. xlv. fig. 1.
P. voata, ibid. p- 370, pl. xlvi. fim, 2.
1875, Dickoptenis lanccolata, Phillipg, Geol. Yorks. p. 200, pl. x. fig: 6.
D, levigata, ibid. p. 201, pl. x. fig. 9.
1876. Cf. Pachypteris Iyavipinnate, Feistmantel, Pel. Ind. pl. il fig. 73
pl. iv. figs. 1-3.
1870, Of. Dichopteris ellorensis, ibid. pl. ii. figs, 8-10.
1802, Pachypteris {(Dichopteris) lanceolata, Fox - Strangways, Tab. Foss.
p. 18L
1895, Pachypleris ovaln, Krasser, Jalrb. geol. Reichs. Wien. vol. zlv. p. 42.

Type-specimens. The type-specimens of Phillips are said to be
in the York Museum, but 1 was unable fo identify them among
the plants in that collection. The example figured by Saporta
[(78), pl. xIv. fig. 3] is in the Searborough Museum (Text-fig. 28).

Frond bipinnate ; rachis stout; the linear pinne hear thick
ultimate segments obliquely inclined to the axis, lanceolate or
of narrow oval form with an entire or slightly lobed margin;
veins very indistinet, probably more than one in each pinnule.

The material afforded by the East Yorkshire plant-beds is too
fragmentary and insufficient to enable us to give a satisfactory
dingnosis of the species to which the English specimens are
reforved. Tt is mot improbable that more than one gpecific type
is represented by the two examples shown in Text-figs. 27 and 28,
hut in view of the meagre data and the probable veriation in the
form of the pinne and pinnules in one large frond, it is wiser to
refrain from any attempt at specific separation.

The specimens which Brongniart named Pachypteris lanceolata
and P. ovatn were obtained from @ locality near Whithy; they
are specifically identical with the portions of fronds figured by
Phillips in 1829 as Sphenopteris ?  lanceolaty and Newropteris
levigata.  Saporta, in discussing the English specimens, points
out that Brongniart’s deseription of the pinnules as being without
visible veins, or as’ having a single vein, is not accurate, the
lamina of each ultimate segment being traversed by several veins.
The fow fragments of Packypteris obtained from English localities
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do not afford any evidence of the existence of a single midrib
in the pinnules, as fizured by Brongniart. In all probability the
thick pinnules werc traversed by several veins, as shown in
Zigno's figures of Ttalian specimens. Saporta considers Puchypteris
ovata of Brongniart identical with Newropferis levigata of Thillips,
and changes the latter name to Seleropteris levigata; the figure

Fi6. 27.—Puachypteris lanceolata, Brongn. From a gpecimen in
the Whithy Musenm, No. 2376.  (Nut. size.)

given by Saporta of this form is from a drawing by Williamson.
which was sent by him to Brongmiart; it was evidently made
from the Scarborough specimen shown in Text-fiz. 28. There
is a close agreement as regards the habit of the frond and the
form of the pinne between a large specimen described by Saporta



174 PACHYPTERIS,

as Selevopteris Pomeliv* from the Corallian of Verdun (Meuse) and
the English species, but it s not clear that the two are identical.
By far the best examples of Pachypterds are those described by

Tic. 28.— Pechypteris lanceolatas Brongn. From a specimen in

fhe Scarborongh Muscum. (Nat. size.)

of Dichopteris from the Ttalian Qolite; in size

Zigno as species
tly superior to the Yorkshire

and preservation they are grea

1 Saporta (73), p. 370, pls. xlvi. and xlvii.
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specimens.’ It is possible that Pachypteris (Dichapteris) Visianica
(Zigno) is specifically identical with P. lanceolata. An interesting
example of Pachypteris has been described more recently by
Krasser from the Chalk of Lesina under the name P, dalmatica.?

Text-fig. 27.

This specimen (Whithy Museum, No. 2376) represents an
imperfect pinna bearing thick pinnules, reaching a length of
1c¢m., in which the veins cannot be detected.

Text-fig. 28.

The original of Williamson’s drawing published by Saporta.’
As in the Whithy specimen, the veins are mot visible; in
this example several of the segments have a slightly lobed
margin, and bear a striking resemblance to those of Seleropteris
Pomeler, Sapt

! Zigno (56), pls. xii. and xiii.
2 Krasser (95), p. 47, pl. ii.

3 Baporta (73), pl. xlv. fig. 3.
¢ Loc, cit. pl. xlvii.
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Group GYMNOSPERM A

Class CYCADALES.

The term Cycadales is used as a comprehensive designation to-
include certain fossil genera which are usually spoken of as
Cycads, buf do not conform to the accepted  definition of the
existing Oycadace. It is well known that the Mesozoie Period
was characterized botanieally by the abundance of plants bearing
pinnate [ronds very similar to those of recent Cyeads. These
extinet types, at least in some cases, have been shown to differ
ossentially from the modern Cycadacem in their reproductive
ctructures, which diverge too widely from the type represented
by the flowers of living Cyecads to admit of the inclusion of the
fossil genera in the family Cyeadacez. Tt has been found
convenient, therefore, to make use of the class-name Cycadales
to include both the existing Cycadaces and certain fossil gencra
of which the floral structures are known, with others with which
we are acquainted only as regards their leaves or stems.

Amongst  the Jurassic Cycadean genera W€ have the type
Williamsonia, which is of special interest a8 representing  an
extinet division of the (ycadales definitely marked off from the true
(ycads by the morphology of the floral organs ; this division 1s
spoleent of us the Benmettitee. Other Cycadean genera abundantly
represented in the Jurassic flora cannot at present be roferred
with certainty ¢ither to the Bennettiter or to the Cyeadacemn ;
these may be dealt with as types of Uycadales, without heing
included in cither of the two families or divisions. 1t is probable
that the genns Anomozamites* should be included with Williamsonie
a5 a member of the Bennettitewe.

1 Nathorst (88).
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Family BENNETTITEZ.

Under this head we include the cenus Williamsonde, which
may be conveniently retained as a Mesozoie type closely allied
to Bennettites, There appears to be good evidence also in favour
of including the genus Anomozamites in the Benmettitem. In
the second volume of the Wealden Catalogue® 1 have used
Williamsonia in the sense of a subgenus of Bennetlifes, and it
is possible that this is the wiser course to adopt; on the other
hand, we are less intimately acquainted with the plants nsually
referred to Williamsonia than with the original species of Benneftites,
and it is a convenience to retain the former name as denoting
4 member of the Bennettitess which has long been known as
4 Jurassic genus of doubtinl affinity.

Genus WILLIAMSONIA, Carruthers.

[Trans. Linn. Soc. vol. xxvi, p. 691, 1870.]

1. Williamsonia gigas (Lindley & Hutton).
2. Williamsonia pecten (Phillips).

The history of Willimnsonia was dealt with at length in the second
volume of the Wealden Catalogue, and need not be recapitulated.®
Since my aceount of Willimmsonia was written I have had an
opportunity of examining several specimens of the genus, and from
some of them, more particularly from English examples in the
Natural History Muscum, Pavis, T have been able to satisly
myself that Williamson’s vestoration of the Yorkshire Oolite
plant * — Willicnsonie: gigas —is in  essentials corvect. The
pinnate Cycadean fronds described in 1835 as Zumin gigas were
undoubtedly borne on a stem which presented an appearance
practically identical with that of most recent Cycads; the same
stem also bore flowering shoots which terminated in flowers

! Seward (95), p. 146.
® Beward (93), pp. 146-137.
4 Williamson (70), pl. liii.
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which were named by Carruthers Williamsonia. 1 have elsewhere
dealt more fully with the covidence on which this conclusion
is hased.'

1. Williamsonia gigas (Lindley & Hutton).
[Foss. Flor. vol. iil. pl. elxv. 1835.]
(P1 Vs BL VI. Fig. 2; P1. VIL; PL VIILI. Fig. 1; Text-fig. 29.)

18928, Zamic Mantelli, Brongniart, Prodrome, p. 94.
1835, Zamia giges, Lindley & Hufton, Foss. Flor, pl. elxv.
1836. Odontopteris faleata, Gappert, Foss, Farrn. p. 210.
1838. Odontopteris faleaty, Sternberz, Flor. Vorwelb, vii. p. 78, pl. xxiii.
fig. 1.
Zumites faloatus, ibid. p. 197
1841.  Zumites gigas, Morris, Annals, vol. vii. p. 116.
Prilophylhon faleetin, ibid, p. 118.
1842,  BEneephalartos giges, Miquel, Mon. Cycad. p. 61.
1844, Zamites yigas, Mantell, Medals of Creation, p. 116.
1848. Zamites giges, Browm, Ind. Pal. p. 1378.
1849, Zumites gigas, Brongniart, Tableau, p. 106.
Podozamites gigas, ibid. p. 62,
P. faleaties, ibid.
Zumites Moveaut, ibid. p. 106.
1850, Zamites gigas, Unger, Gen. gpec. plant. foss. p. 283.
1833, Zumites Sehmiedelis, Andrae, Foss. Flor. Sieben. pl. 1x.
1854, Zamites gigas, Morris, Brit. Foss. p. 25.
1864, Zwmites gigas, Lockenby, Quart. Journ. Geol. Soe. vol. xx. p. 77,
1865, Cf. Zumites Renevieri, Heer, Urwelt Schweiz, p. 144, fig. 95.
1870, Willimsonia gigas, Carruthers, Trans. Tinn. Soe. vol. xxvi. p. 693.
Zamites gigas, Sehimper, Trait. pol. vég. val. ii, pp. 103 and 206,
Zamites gigas, Williamson, Trans. Linn. Boc. vol. xxvi. p. 663,
1878. Zumites gigas, Zigno, Flor, foss. 0plit. vol. ii. p. 41
1875. Zamites gigas, Saporta, Pal. Frang. vol. ii, p. 87, pl Ixxxi. fig. 1.
7. Feneonis, ibid. p. 99, pls. lxxxvii.—xeil.
Z. slaravatlensis, ibid. p. 108, pl xxiii. flg. 1.
7. Moreani, ibid. pl. Ixxxiv, figs. 1 and 2.
Z. Renevieri, ibid. pl. xciii- fig. 2.
Williamnsonie gigas, Phillips, Gteol. Yorks. p. 225, lign. 53, pl. xxiv.
1876. ¥ Zamites Fonevnsis, Heer, Flor. foss. Helvet, pl. lii.
1877. Willimmsonin cf. gigas, Feistmantel, pl. xliv.
1881. Zuwmites gigas, Renault, Cours bot. fogs. vol. i. p. 64.
7. Fenconis, ibid. p. 64, pl. v. fig. &
7. Moveawi, ibid. p. 54, pl. vi. fig. 5.

]

1 Seward (97).
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1883, Williamsonia gigas, Williamson, R. TInstit. Gt. Brit. 1883, p. 3,
figs. 1-4.
1889, Cf. Willwwmsonia viiginiensis, Fontaine, Potomae Flora, p. 273,
pls. exxxiii. and elxv.
1800, Zamites gigas, Schenk, in Zittel, p. 218,
Williamsonia gigas, ibid. p. 219.
1892,  Willinmsonin gigas, Fox-Strangways, Tab. Foss, p. 142,

Lype-specimens. The specimens of flowers figured by Williamson
are in the possession of Mrs. Crawford Williamson, Those figured
by Phillips and by Young & Bird are in the Whithy Museum,
[The original of Mantell’s figuve of the flower published in the
BMedals of Creation (p. 16) is in the Museum of Practical Geology,
Jermyn Street, London. |

Main stem similar to the ordinary type of Cyeadean trunk in
heing covered with persistent bases of petiole. T.eaves pinnate,
agrecing in habit with the fronds of most recent species of Uyeadacese;
the crowded lineur lanceolate pinnee with acuminate apices are
attached to the upper face of the rachis by their slightly rounded
hases, which were probably swollen, as in several recent species in
which the pinna possess a basal callosity. The stiff lamina of the
pinne is traversed by several parallel, or slightly spreading, and
accasionally forked veins. The lower part of the rachis is prolonged
below the basal pinne as a petiole attached by a swollen base to
the stem. The pinnge are for the most part given off from the rachis
at a wide angle; in the lower portion of the frond the pinunwe ave
shorter and broader and almost at right angles to the axis; in the
middle of the frond they are more crowded, longer, and given off
at an acute angle, while towawds the apex of the frond they are
nurrower, and attached at a much more acute angle, or almost
parallel to the vachis.

From the main stem were given off one or more comparatively
slender branches (¢ peduncles”) bearing linear acuminate scale-leaves
often clothed with ramenta; cach of these branches terminated in
an ovoid flower gurrounded by linear bracts, and probably agreeing
in structure with the flower of Benneftites.

The above deseription is far from complete, but it is intended
to convey a gencral rather than a detailed view of the plant as
a whole. In all probability the flowers of the genus Williamsonin
agreed in essentials with those of the Lower Cretaceous and Wealden
Bennettites, but unfortunately the absence of internal structure
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prevents us speaking with certainty us to the floral characters
of Willigmsonia gigas. During the last few years numerous
silicified stems of Bennettites have been discovered in North Ameriean
beds, and a preliminary account of the flowers of some of these
species by Mr. Wicland,' of Newhaven, leads us to look forward
with considerable interest to the publication of his more detailed
work. One of the most interesting points brought to light by
Wielan®s work concerns the nature of the male reproductive
orgaus. I am indebted to the courtesy of this investigator for
a. gection throngh the male sporaphylls of a flower, which shows
very clearly several sporangia containing microspores (pollen-
apains). The microspores bear a striking resemblance to those
of recent Cyeads.

I describing the specimens of Willimmsenia giges in the British
Museum, T have drawn attention to several feantures which enable
us to obtain a fairly comprehensive view of the external characters
of this interesting type of the Bennettitete.

The specific name Zamia Mantelli instituted in 1828 by Brongniart
was afterwards quoted by this author as a synonym of Zumites
gigas, L. & H. For this reason, and because the latter name has
been generally adopted, the older specific designation is discarded.
The earliest figure of an English specimen of thig gpecies was
published by Young & Bird in 1822.° The fronds of Williamsonia
gigas (L. & L) represent a type of Cyeadean folinge which was
abundant and widely distributed during the I uragsic period; it is
very difficult to decide which of the many pinnate fronds of the
Zumites type should be included under W, gigas. Some at least of
the fronds described by French anthors from Jurassie rocks arve no
doubt speeifically identical with the Yorkghive plant, but it is not
improbable that other species, not included in the above synonymy,
might reasonably be rveferred to the English type. A ecollection
of Yorkshire specimens in the Natural History Museum, Paris,
contains some of the most important examples of Williamsonia
gigas, and an examination of these fossils hus aided me considerably
in forming an opinion as to the close affinity of Wellimmsonia with
Benmettites.

1 Wieland (99%).
® Young & Bird (22), pl. ii. fig. 2. The oviginal speeimen (No, 2344) is in the
Whithy Museum.
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The late Professor Williamson devoted a considerable time
during the earliest years of his scientific life to the investigation
of the fossils to which Carruthers gave the name Williumsonda.
No one has had opportunities of studying this genus as it
oceurs in the rocks near Scarborough equal to those enjoyed by
Williamson ; and it is interesting to find that the most recent
work has fended to sapport many of the conclusions arrived at
by this observer. As early as 1834 Williamson® expressed the
opinion that Zwmites gigas was connected with Williwmsonia, and
in his very able paper, publizhed in 1870, this author is confirmed
in the view of the organic connection of these two sets of fossils.
This opinion was shared also by Brongniart,® who received an
anusually fine collection of English Williamsonias fram the late
Mr. Yates. These specimens arve now in the Natural History
Museum, Paris, and many of them were drawn for Brongniart
with a view to publication, but the work was unfortunately
never completed. The drawings were afterwards made use of
by Saporta in his comprehensive work on Jurassic plants, In
deseribing the Yates specimens, Saporta expresses himself strongly
against the generally accepted view as to the wnion of Willimmsoniu
and Zwmites. He does not hesitate to separate the Zamifes fronds
from any conneetion with the Williamsonias. There is, he admits,
“une certaine conformité apparente entre les appareils Horaux
auxquels on peut lvisser le nom de Williomsonia et le Zamites
gigas, tel que le fait voir le remarquable empreinte de la colleetion
du Muséum de Paris (voy. pl. Ixxxi. fig. 1). Nous avons tout bien
e considérer les Williamsonia comme représentant U'inflorescence
d'une monoeotylédone primitive, révélant un type de Pandanées
plus on moing analogue aux Yueeifes, aux Podocarya, aux Kolirion
de Andrae, ete.”?

A recent examination of the Yates Collection in Paris, and
2 comparison of the numerous specimens in the Museums of
London, Cambridge, Whithy, Searborough, Leeds, and other towns,
have led me without hesitation to regard the pinnate Cycadean

! Williamson (37)., p. 230,
2 Williamson (70), p. 663,
4 Brongniart (49), p. 62.
* Baporta (75), p. 95.
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fronds of Zumites gigos as the leaves of the plant which bore
a Williamsonian inflovescence.

One not infrequently finds a small bud or youny Williemsonia
borne on the end of a peduncle about 20 or 30 em. long and 3 to
5cm, broad. The peduncle is covered with lincar lanceolate scale-
leaves spirally disposed and often clothed with delicate hair-like
ramenta, such as oceur on the seale-lonves of Dionn and other recent
Cycads. A peduncle of this kind is figured by Saporta in pl. xv.
of vaol. iv.! The original is in the Paris Museum; the seale-
leaves are less prominent and not so thick as those shown in the
drawing, and in this and other specimens onc sces traces of the
ramental appendages. The hest example of a peduncle is included
in the series of specimens of Williamsonia now in the possession of
Mrs., Crawford Williamson, to whom my thanks are due for an
opportunity afforded me of examining the fossils fignred in
Profossor Williamson’s valuable memoir.

Saporta alludes to the resemblance of the peduncle which he
figures to the stem of Zunifes gigas® represented in his volume
on Cyeads (pl. xi. fig. 1), but he does not regard the similarity as
evidence of velationship or identity. This specimen of Zumites
referred to in the above quotation, from the second volume of the
Plantes Jurassiques, is of exceptional intercst and furnishes the most
important link in the argument in favour of the connection between
Williamsonia and Zamites gigas. Saporta’s figure is very impertect,
and conveys but a poor and erreneous idea of the actual specimen,
In the lower part of the figure is shown a stem about & em.
broad, with the surface features indistinctly preserved, hut showing
a number of imperfect scale-leaves. To one side of the stem, 5 em.
from the bottom of the specimen, are attached the petioles of two
elearly preserved fronds of Zumites gigas, and above these oceurs.
part of a third frond apparently in its natural position but without
the petiolar attachment. The stem is prolonged ohliquely upwards
to the left in the form of a branch about 3 em. broad and 14 em.
long. This branch is thickly elothed with hairy leaf-zeales, and
terminates in numerons spreading leaf-scales of a narrow linear
lanceolate form. The position and surface features of this branch

1 Saporta (91).
2 Saporta (78), p. 83.
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are very inadequately and incorrectly reproduced in Saporta’s
figure. If we now tumn fo the specimen figured by the same
author as a peduncle of Willigmsonia,! and which terminates in
what appears to be a closed Williamsonian inflorescence, we find the
characters ave identical with those of the branch of the stem which
bears the Zummites fronds. Specimens of peduncles in the British
Museum, and others in the collections of Whithy, Scarborongh, and
Leeds, afford similar proof of the identity of the detached peduncles
and the obliquely placed branch of the leaf-bearing stem. There
can be little doubt that the terminal bud-like structure on these
peduncles is a young and unexpanded Williamsonia, but even if
this be disputed, there ean be no question as to the identity of
the typical scale-leaves of Williamsonia and those of the terminal
bud on the peduncles.

A specimen in the Whitby Museum shows a stem bearing two
diverging peduncles, and evidence of the same habit of growth is
afforded by an example in the British Museum. In all probability
the stem figured by Saporta® bore another peduncle in addition
to that shown in the figure; this is suggested not only by the
examination of other specimens but also by the oblique position
of the peduncle, which is not brought oub in the figure. The
restoration of Zwmiles given by Williamson in his well-known
paper ® accurately represents what I believe to have been the
manner of attachment of the inflorescence and foliage-leaves to
the main stem. *

The whole subject of the Benmettitess and other fossil Cycadales
will e more fully dealt with in a forthcoming monograph on
British Cyeads to be published by the Palieontographical Society.

Specimens of both the fronds and flowers of Williamsonia gigas are
abundantly represented in the British Museum, and in the N atural
History Musenm, Paris. Examples of fronds in the Neweastle
and Paris Museums suggest that the sogments had an imbricated
arrangement in the young condition. Specimens of peduncles
are by no means common; the best ave those in the Museums of
Paris, Cambridge, Scarborough, Whithy, and Leeds. No undoubted

1 Baporta (91), pl. xv.

? Saporta (70), pl. =i, fig. 1,
. # Williamson (70), pl. lii.

4 Seward (97), pp. 274-7.
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examples of seeds have been discovered in connection with the
reproductive organs, but in a transverse scetion cut through
a small flower at the apex of a peduncle (Searhorough Museum)
one or two oval depressions were noticed, which may be due to
the presence of small sceds. The best examples of Williamsonia
flowers ave those in the Yates Collection, Paris, and the specimens
figured by the late Professor Williamson, which are now in the
possession of Mrs. Crawford Williamson.

a@. FroNDS AXD STEM.

V. 2723¢. Pl V. (and PL VIL Fig. 2).

This is a good example of a small frond of Williamsonia gigas ;
it measures 23cem. in length, and illustrates the characteristic
habit of the leaf and the form and manner of attachment of the
pinnge. The rachis is comparatively slender, and bears on its upper
surface numerous alternately disposed linear lanceolate pinnee with
rounded bases and acuminately pointed tips; the basal portion
of some of the pinne is slightly hollowed out in the centre and
suggests the original presence of a callus. At the apex of the frond
the pinnge are narrow and linear, and at the actual tip they are almost
parallel to the rachiz; in the lower portion of the frond the pinn
are shorter and broader, and approximately at right angles to the
rachis, while in the middle of the frond they are more crowded,
longer, and given off at a different angle.

This frond should be compared with Supurta’s figures of Zumites
Feneonds, Brongn.,! which I regard as specifically identical with
Williamsonia gigas, and with Andrae’s figures of Zunites Sehmiedelii,
Sternb.*

V. 27224. PL VIL Fig. 4.

This figure shows the swollen base of a petiole of a frond more
than 60 em. in length, of which the apical portion has not heen
preserved ; when complete, it must have heen about 80 cm. long.
The petiole has a length of 11ecm,, and terminates below in
a thick, irregularly oval base.

Yaorkshire. Beckles Coll.

1 Baporta (75), pls. Ixxxvii.—xei.
* Andrae (53), pl ix.
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11,020. PL VIL. Fig. 6.

Part of a frond 21 cm, in length. The small picce shown in
the fignre illustrates the vounded form of the pinna base and
the median concavity, indicating the existence of a callus or basal
thickening at the point of attachment to the rachis. It shows
also the slightly spreading veins, which throughout the greater
part of each pinna follow a course approximately parallel to the
long axis of the pinna.

Oolitic Shale, Gristhorpe Bay. Mantell Coll.

V. 26094 Pl1. VI. Fig. 2.

Well-preserved examples of the stem of Williamsonda gigas are
rarely met with; the figure represents the only specimen in
the British Museum Collection in which any surfuce-features are
shown. A similar specimen may be seen in the Woodwardian
Museum, Cambridge (Leckenby Coll., No. 203). The persistent leat-
bases are shown as spirally disposed projecting arcas recalling the
appearance of recent Cycadean stems; the concave termination at
the top of the specimen probably represents the position of
a flowering axis such as we know were borne by the stems of
Williamsonig. The stem measures 9 cm. in length and 55 in
breadth. Fragments of fronds and flowers are associated with this
piece of stem, and on the reverse side of the specimen there is
a good example of a dise like that of 88,785 (P1l. VIII. Fig. 1).

Yorkshire. Beckles Coll.

V.8514. Pl V1L Fig. 5.

A part only of the specimen iz represented in the figure ; there
is not enough of the frond preserved to cnable one to be yuite
sure as to its identity with Williamsonia gigas or Otozamites
acuminatus ; but the rounded edges of the pinne bases and the
ahsence of any definite Ofozamifes ©ecar’ point to Zamiles as
the generic type rather than to Ofszamites. CL Otozimites
Klipsteind (Dunk.) as figured in pl. vii. of the Wealden Flora!

V. 2722. Good examples of long fronds, which illustrate the

1 Sewurd (93), pl. vii
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difference in form and manner of attachment of the apieal, median,
and basal pinng, The longer eentral pinne have a length of
75 cm., those at the base are about 85 cm. long, while the apical
pinne are longer, more linear, and less pointed.

V. 2723. A fine frond similar to V. 2722, Becklos Coll.

V. 8507. Good fronds with broad pinnwe showing clearly
preservad venation; the pinne are oblique to the matrix, and
therefore appear narrower than they really ave, and at fivst sight
they suggest an Ofezamifes vather than a Zomites type.  Purchased.

V. 3042. A frond 53 em. long. This specimen is preserved in
sandstone, and does not show the details so clearly as many of
the other examples of this species, but it affords a good illustration
of the danger of relying too much on the published figures of
fossil fronds. Tf this frond were drawn as it appears on the
sandstone, the pinns would seem to have hroad hasal portions
rapidly tapering towards the apex; in reality the breadth of the
pinn is fairly uniform to within a short distanee of the apex, but
owing to the ohlique positien of the pinne in the sandstone matrix,
a considerable portion of the lower edges is hidden and would not.
he seen in a drawing or photograph.

88,760. A splendid frond 45cm. in length, including the
petiole, which measures 4'5 em., widening towards the base.
This frond is unuszwally complete, showing both the apieal and
hasal pinnee.  The tips of the pinnse are seen to vary considerably:
in some the upper and lower marging bend gradually downwards.
and upwards respectively towards the symmetrically placed
acuminate apex; in some the apex points upwards; and in others
the lower margin of the pinnge is almest straight, while the
upper margin bends strongly downwards and gives the apex the
appearance of pointing slightly downwards.

Scarborough.

38,761. Good cxamples of fronds associated with a flower
of oval form and closely invested by linear bracts, many of which
show the obliquely set ramenta, which are frequently met with
on the bracts of Williamsonie gigas.
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30,093. Portions of fronds. On the same piece of rock there is
u good impression of a large Eguisetites stem, probably E. Beani, in
which the leaf-shcaths are clearly preserved.'

Runswick Bay. Presented by S. P. Pratt, Hsq.

Other specimens : —V, 2115 (fronds associated with fragments
of flowers), V. 2887 (pieces of fronds and a peduncle), V. 3508,
V. 3511, V. 3928, 38,779, 39,200, 39,295 (cf. Saporta’s figures of

Zamites elaravallensis® and Z. Fonconis®).

b. Trowerise Axes awp Fromar Opcans,

V. 2723¢. Pl VIL TFig. 2 (and PL V.).

The figured specimen, which occurs in association with the frond
shown in PL V., consists of a flowering axis or peduncle, 16 cm.
long, covered with compressed bracts bearing ramenta ; the
peduncle has a diameter of about 3 cm. The summit of the axis
was originally occupied by a flower or bud, of which the basal
portion ounly has been preserved. One of the best specimens of
a branch of this kind T have met with is in the Leeds Musenm.

Beekles Coll.

46,633. PL VIL Figs. 1 and 3, and Text-fig. 29.

Fig. 1 represcnts part of a peduncle of the same type as that
chown in Fig. 2, but preserved in such a manner as to show the
individual linear bracts, which are identical in surface-markings
and shape with the involucral bracts of a flower. The central or
axial part of the peduncle has mot been preserved; the figured
portion shows the cavity originally occupied by the axis, surrounderd
by very clearly preserved scale-leaves which thickly covered its
surface. In Fig. 3 one of the scale-leaves ( in Fig. 1) is shown on
a larger seale: 1t has the form of a hollow shell with a compressed
lozenge-shaped central portion, which was originally ocenpied by
the ground tissue and vascular bundles; the shell no doubt
represents the more vesistent sclerenchymatous lypodern, the
surface-striations being the expression of the longitudinal course of
the bands of mechanical tissue which occurred below the epidermis.

1 Vide ante, p. G7.
% Saporta (75), pl. xxiil. fig. L.
3 Thid. pl. xx. fig. 8.
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Portions of two other peduncles occur on the same piece of
vock ; also a very good specimen of a Willinmsonda “head’ or
flower. The flower shows the central pyriform and tapering
cavity smvounded at the base by the characteristic zone marked
by radiating lines, and enclosed by numerous linear bracts. The
specimen is practieally identical with that vepresented in pl. lii.
fig. 6 of Williamson’s Memoir.!

Several pieces of fronds oceur in association with the peduncle
and flower.

In Toxt-fig. 29 we have a sketch of the broken end of the
axis of the peduncle, shown in Fig. 1, Pl VIL, as seen in
looking upwards along the cavity left on the removal of the

Fie. 29— Willicmsonie giges (L. & H.).  View of the truneated end of the
peduncle shown in P1. VII. Fig. 1. No. 46,633, (x 13)

lower part of the peduncle. Iu the upper pertion (e in Fig. 1,
Pl. VIL) the axis itself has been preserved, and the trunecated
end is shown in the Text-fignre: the axial portion is elliptical
in shape, and is surrounded by the linear seale-leaves, which in
Fig. 1 arc seen in surface-view ; these bracts are represented in
the Text-figure by somewhat crushed shells of hypodermal tissue
enclosing spaces hounded on the outside by convex walls, and
internally, where the bracts ave in contact with the axis, by more
or less straight walls, as shown in the upper part of the figure.

38,785, Tl. VIIL Fig. 1, and 38,784,

These two specimens, one the reverse of the other, illustrate
the form of an unusnally large example of that part of the floral
organ which Williamson named the carpellary disc; the same

! Williamson (70).
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structure has also been figured by Saporta as “une expansion
infundibuliforme.” !

The disc was originally civeular, as we know from other
specimens, the centre being shown at the base of the figure in
Pl. VIII. As seen in surface-view, the dise has the form of
a cup-shaped, irregularly striated, enrbonaceons membrane, breaking
up at the periphery into several long and tapering bracts. The
continuous portion of the dise has a diameter of 8:5em. It is
probable that this organ was originally attached to the summit
of a Williamsonia flower, but we have no satisfactory cvidence
as to its funetion.* Portions of fronds occur on the same piece
of rock as the disc shown in Fig. 1, P'l. VIIL

Oolitic Tronstone, Saltwick. Bean Coll.

V. 2507, Tmperfect flowers, in which the scale-leaves show
the irregular and occasionally anastomosing ridges, which are no
doubt due to the presence of strands of hypodermal stereome.

Puirchased.

V. 2887. Busal view ol flowers, showing bracts and ramenta,

V. 2887«. A peduncle, 18 cm. long, covered with imperfect
seale-leaves and terminating in a bud enclosed by scale-leaves
identical with the involucral bracts of the detached fowers.
Numerons pinne oceur on the same piece of rock.

Near h‘(‘.arbormlgll- Beelles Coll.

V. 3512. Similar to V. 2887, with short and broad involucral
bracts.

13,512, The impression of a disc with peripheral bracts, similar
to the example shown in P1. VIII. Fig. 1 (38,785).
Haiburn Wyke. Presented by Dr. Murvey.

Other speeimens :—V, 2609, V. 3513 (fragments of flowers and
fronds), 39,087, 39,094, 39,304, 40,556, 52,559.

U Saporta (75), p- 118,
? Vide Seward (95), pp. 152, 135
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2. Williamsonia pecten (Phillips).
[Geol. Yorks. p. 148, pl. vii. fig. 22, 1829.]
(PL TI. Fig. 7; PL ITL; Text-figs. 30-35.)

1828. Zwinie Goldies, Brongniart, Prodrome, p. 94,
1829.  Cyeadites pecten, Phillips, Geol. Yorks. p. 148, pl. vii. fig. 22.
. pectinoides, ibid. p. 125, pl. x. fig. 4,
1834.  Provophythuom pecten, Lindley & Tutton, Foss. Flor, vol. ii. pl. eii.
1835, ? Zamiw tamwine, ibid. pl. clxxv,
1841. Priluphyllisia pecten, Morris, Annals, vol. vii. p, 117,
P, peetinoidsun, ibid.
1845, ? Zamites gracilis, Kurr, Foss. Flor, Wiirtt, pl. 1. fig, 4.
1848, Ptevophyllin pecten, Broun, Ind, Pal. p. 1056,
P. pectinoides, ibid,
‘1849,  Zwmites pecten, Brongniart, Tableau, p. 108,
Otozamites Goldied, ibid,
1850,  Prerophyltun peeten, Unger, Gen. spec. plant. foss. p. 2809,
Ct. Otozwmites gramineus, var. Munde, Morris, Quart, Journ. Geol.
Soe. vol. vi, pl. xxvi, fig. 7.
1862, ? Prevapligllmn imbrication, Ettingshausen, Abh. k.-k. geol. Reichs.
Bd. i. Abth. 3, pl. i. fig. 1.
1853,  Prevoplyltum vigiduin, Andrae, Foss. flor. Sieben. pl. xi. fig. 1.
Zumites groeilis, ibid. pl. xi, figs. 4 and 5.
1884. Paleozamin peeten, Morris, Brit. Foss, p. 15,
1861, Dionnites pecten, Miquel, Prod. Syst. Cycad. p. 31,
1863. ? Pal@ozamia acutifolie, Oldham & Moris, Pal. Ind. pls. xx. and xxi,
Cf. Inflorescence of Cycad, ibid. pl. xxxii. fig. 12.
1864. Lalwozamin peclen, Leckenby, Quart. Journ. Geol. Soc. vol. xx. p. 77,
pl. ix. fig. 4.
L. hastule, ibid.
Otapteris bunceolate, ibid, p. 78, pl. viii. fig, 4.
1870,  Cienapleyltum pecten, Schimper, Trait. pal. vég. vol. ii. p. 144,
Williawmsonia peeten, Carmthers, Trans, Tinn. Soe. vol. xxvi, p. 694,
7. pecten, Williamsen, ibid. p. 674
1878, Tlevaphyllum pecten, Zigno, Flor. foss. Oolit. vol. ii, p. 15, pl. xxix.
figs, 1 and 2.
Zamites Phillipsii, ibid, p. 46, pl. xxxii. fizs: 1 and 2,
Otozamites Goldied, ibid. p, 66.
Cf. 0. Heerdi, ibid. p. 67, pl. xxxiii. figs. 1 and 2,
Ct. Zuwmites Rotzoanus, ibid. p. 39, pl. xxx. figs. 4 and 5.
1874. ¥ Zumiles speciosus, Heer, Flor. foss. Arct. vol, iii. (2), pl. xvi. fig. 4.
1875,  Pterophylhon pecten, Phillips, Geol. Yorks, p. 226, pl. vii. fig, 22.
Otozamites graeilis, ibid. p. 224, lign. 52,
0. Goldiei, Saporta, Pal. Frang. yol. ii, p, 128, pl. xxv. fig, 1,
Cf. 0. latior (pars), ibid, pl, xxvii.
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1876. ? Ptilophylluie entclense, Feistmantel, Pal, Ind. pls. iv.—vi.
1877. ? Prilozainites acutifolia, Feistmantel, Pal. Ind, (77%), pl. xL. p. 63;
(773, pl. 3. 3 (77%, pl. v.
? Peilophyilon cutehense, ibid. (77%), pl. vi
Ci. P. tenerrimum, ibid. (77%), p. 66, pl. xli.
? Otozamites gracilis, ibid. (77%), pl. vil.
£ O. angustifolius, ibid. pl. vil.
CF. 0. distans, ibid. pl. vii.
1879. Palwozainie acutifolium, Feistmantel, Pal. Ind, (79), pls. x. efc.
Priloplythen eutehense, ibid. pls. ii. and ix,
Otozamites Hislopi, ibid. pl, vii. fig. 4.
1881,  Otosantites angustifolivs, Heer, Secc. Trab. Geol. Portugal, pl. ix.
fig, 12.
1888. Ct. Prilophyllwn aligonewron, Tenison-Woods, Proe. Linn. Soc. N.8.W.
vol. viii, pl. vii, figs. 2 and 3.
1890.  Prevophyllum pecten, Schenk, in Zittel, p. 223,
1892. Willigmsonia pectsn, Fox-Strangways, Tab. Foss. p. 142.
W. hastula, ibid.
Ct. Prilophyllom oligonenron, Jack & BEtheridge, Geol. Quecnsland,
pl. xvi. fig. 2; pl. xvii fig, 11,
1900, Willicinsmiie pecten, Seward, Manchester Lit. and Phil. Soe. vol. xliv,
p- 20, pl. iii. fig. 6.

Frond pinnate, long and narrow ; uniform in breadth and
variable as regards the shape and size of the pinnse. The erowded
pinne are attached to the upper face of the rachis at a more
or less acute angle; the hases of the pinnge are either of the
game breadth as the rest of the lamina and have rounded corners
or, in some cases, the upper edge of the base is slightly expanded
as a basal lobe similar to the aurienlate base of an Ofozemites
pinna. The pinne vary in shape: some are short and comparatively
broad, while others are long and narow (vide Pl IIL), their
apices ave either gradually tapering and acuminate, or the upper
margin may he almost straight and the lower edge suddenly curved
upwards to the pointed tip. The veins are spreading at the base
of the pinna and approximately parallel through the greater part of
the lamina. The petiole is slightly expanded laterally towards the
base, which separates by a clean-cut absciss-layer from the stem
(vide P IIT. Fig. 7).

The flowers appear to be of the same type as those of
Williamsonia gigas, but of smaller size, and characterized by the
shorter and proportionately broader linear acuminate or lanceolate
bracts. The York Museum contains a specimen very similar to
that shown in Text-fig. 82.
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Although the pinnate fronds, which were named by Lindley &
Hutton Cyeadites pecten and C. peetinoides, have mnever been
found in organie union with the type of Willinmsonia described
by Nathorst as W. Leckenbyi,' there can be little, if any, doubt
that the latter iz the flower of the plant which bore the well-
known pinnate leaves long known by Phillips’ name Pierophylium
pecten. The constant association of the small species of Willimmsonia
with these fronds is in itsclf a strong argument for their specific
identity. The extremely variable form of the fronds is at once
apparvent il we examine carefully the numerous examples of
this species in the various British and Continental collections.
In addition to the specimens in the British Museum illustrating
the frequent association of various forms of JWilliansonia pecten on
one piece of shale, equally instructive examples may he seen in
the Museums of Scarborough, York, and Manchester. One slab
of rock in the Scarborough Museum shows about thirty fronds
in which there is comsiderable variation in the hreadth of the
pinnw. Specimens in the Manchester Muscum also demoustrate
the variability of the species: one frond 24 cm. in length bears
pinne with bluntly rounded bases and the upper basal edge
distinctly lobed (awrienlate) (ct. V. 3516, ete.), and in close
association with this oceur other examples in which the pinnm
are smaller and without o basal lobe. The fossils originally
named by Brongniavt Zumia Goldied, and atterwards figured by
Saporta as Ofozamiles Goldiwd,* ave, I have no doubt, specifieally
identieal with Williamsoniu pecten ; but the latter name is very
much better known, and the form of frond to which the
designation peefen was first applied represents the more typical
form. A Linssic Ofozemites described by Lignier from Normandy
as 0. Apperti® may also be compared with Willimmsonia peeten ;
the pinne ave slightly lobed at the hase, and, as Lignier points
out, they resemble Otozamites Goldier.

An important question is the affinity of several Cycadean fronds
from Indian beds, which Feistmantel included in the genus
Ptilophylium, proposed by Morris in 1840, with the English fronds
usually refe rved to Pleroplyilm, and now spoken of as Willinmsonia

Nathorst (80%).
Saporta (75), pl. xx. fiz. 1.
Lignier (95), p. 22.

© o oas e
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pecton.  Morris defined Plilophyilum as follows: * Fronds pinnate,
pinne  closely approximated, linear, lanccolate, more or less
clongate, imbricate at the base, attached obliquely; hase semi-
cireular or rounded; veins equal, slender, parallel.”! TIn this
diagnosis there is nothing to justify a sepavation from the type
represented by  Williamsonia peoten. T have no hesitation in
expressing the opinion that there is practically no difference
between such fronds as Péilophylhum entehense, Morr., P, tenerrimun,
Feist., P. acutifolivm, Morr., and Williamsonia pecten.

A caretul examination of Morris® type-specimen of Plilophyllun
cutchense (in the Museum of the Geological Society of London),
and of several other Indian specimens in the British Museum, has
convineed me that a generie separation of the Indian and Buropean
fossils serves to mislead and indicates a distinction which does
not exist. 1t is by no means certain that the two sets of fossils
are specifically identical ; probably they are not, but there is at
least no difference worthy of generic rank, TIn several instances
there has been o tendency to exaggerate the difference between
the Gondwana floras and the floras of corresponding age in Europe.

The occurrence of Williamsonia flowers in the Indian beds, and
the existence of Cycadean stems like that shown in Text-fig. 80,
demonstrate the close correspondence, as regards some members
of the Cycadales, between Indian and Furopean plants during
the Mesozoic period.  The specimen shown in Text-fig. 80 is of
interest as affording an example of a stem from India, which
presents a very close agreement with a typical Oycadean trunl.
The surface of the trunk (A} is covered with persistent leaf-bases,
to which fronds of the type Péiloplyllum eutohense werve attached ;
in a section of the stem (B) a large pith is seen to oceupy the axial
region, and this is smrounded by a zone of secondary wood, which
appears to differ from the characteristic wood of existing Cycads
in having a more compact structure. The broad parenchymatous
medullary-rays form a striking feature in the wood of a recent
Cycad, but in the Tndian stem, so far as it is possible to examine
the structure in detail, the medullary-rays are narrow, and more
like those of Conifers than Oyeads. The lozenge-shaped areas

L Morris, in Grant (40).
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external to the axis of the stem (Text-fis. 30, B) represent the
sections of petioles, some of which are seen in Fig. 30, 4, attached
to the stem.

Fi1c. 30.—Cycadean stem from Indiz. From a specimen in the
British Museum. (Nat. size.)

A. Side-view of the stem clothed with leaf-bases.
B. Transverse section, showing the axis of the stem and numerous leaves.
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I hope to deseribe elsewhere, and in more detail, the
structure of this Indian fossil, which is of considerable interest
as throwing light on the nature of the stems which bore some
of the best known Cycadean fronds. Before describing the
English specimens of Williamsonia pecten, a brief account may be

Fro. 31.—* Plevophyllun vigidun,! And, (= ? Williamsonie pecion), from
Steierdorf, Bunat, From a specimen in the British Museum., No. 41,438.

given of a few foreign examples, which are of importance as
affording evidence in favour of the close similarity or identity of
the Yorkshire species and well-known types of fronds from India
and Austria.

Text-fig. 1.

The figure represents a small picce of a frond from Steierdorf
named by Andrae Plerophyllum rigiduwn ;* it has the same form as

Fic. 82.—* Prilophyllum cutehense,’ Morr., from the Rajmahal Hills, India.

B. Basal pinnm.  No. V. 26094.
A. TLurger pinnw (slightly enlarged), No. V. 2600.

! Andrac (53), pl =i, fig. 42.
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the specimens of Williwmsoniu pecten shown in PL LIL, Fig. 4 and
in PL IIL Fig. 6, but there is no indication of any auriculate
upper edge at the base of the pinne. The veins in Andrae’s
specimen should have been drawn rather more spreading or obligque
to the edge of the lamina in the basal portion of the pinne. This
plant, 1 believe, is specifically identical with Williamsonia pecten.

Text-fig. 32.

These two drawings represent portions of fronds of the Indian
species figured by Morris, Oldham & Morris, and Fiestmantel as
Pulaozamia cutehensis ov Ptilophylium eutehense from the Rajmahal
Hills. The small basal pinne (B) have the upper edge of the base
free, and agree precisely in this respeet with the small basal pinne
of Willimnsonia pecten (cf. Text-fig. 88). Fig. 32a shows the
lower portions of a fow pinnse attached to the rachiz; each pinna
is 1°4 cm, long and 8 mm. broad ; the veins ave slightly spreading
from the base and diverge at the apex, heing repeatedly branched
as they pass through the lamina. The drawing was made from
one of several fronds preserved in unusual perfection in u siliceous
rock, where they ocenr in association with Diefyozamites.!

There is a close Tesemblance between the Portuguese trond from
Cape Mondego figured by Morris* and by Heer® respectively as
Otozamiles gramineus, vav. Munde, and Olozamiles angustifolivs,
and some of the examples of Williamsonia pecten ; the original of
the druwing given by Morris and copied by Heer is in the British
Museum Collection (41,371). It is not improbable that the English
specimens from the Stonesfield Blate named by Tindley & Hutton
Zumia tazing ave specifically identical with the East Yorkshive
plant.

Specimens of Welliamsonie peeten 1¢ abundantly represented in
collections of English Jurassic plants, more particularly in the
Musenms of Scarboraugh, Cambridge, Newcastle, and Manchester.
Tn the Natural History Museum, Paris, there is an example of this
specics labelled Ofozamites brevifolivg, Trom Scarboraugh, the gift
of Dr. Mantell.

L Feistmantel (76), pls. v, and vi., ete.
* Morris, in Sharpe (30}, pl. xxvi. lig. 7.
4 Heer (811, pl. ix, fig. 2.
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a. Froxps,

48,732, Tl IIL Fig, 1.

The figure shows a small portion of n specimen 115 cm. in
Iength, This affords a good illustration of the marrow form of
leaf with very small pinnge, similar to the type figured by Lindley
and Hutton as Ploroplyllum pecten.t

V. 3517. PL IIL. Fig. 2.

This example illustrates a somewhat different form of frond,
in which the pinnm ave short and relatively broad; the breadth
of the specimen, which has a length of 14 em., is very uniform.
At the base the pinne measure 4 mm, in length, and those af
a higher level have a length of 1:3em.; the segments have
rounded bases, and arve attached along the middle of the npper
face of the rachis. A picee of a leaf having much narrower pinnee
oceurs in close association with the example shown in the figure.

Upper Shale, Scarborough.

V. 3519. PL IIL Fig. 8.

The fignre represents the apex of a frond 80 em. long and
5+5em. broad; there are several other leaves of this species on
thie same piece of rock, some of them agrecing with the specimen
shown in Fig. 2. These pimne (Fig. 3) ave fairly broad, and
in some of those mearer the lower purt of the frond the upper
edge of the base is slightly lobed or ‘eared.) The apices are
acnminate, the lower edge of the pinnsm being more strongly
cnrved towards the tip than the upper. ® There is a close
resemblance between the apex of the frond, as shown in the
figure, and that of Ofozamites graminews, Phill,,* but in Phillips’
specimen (now in the Leckenby Colleetion, Cambridge, No. 216)
the pinmm are of the Ofozamifes type. Several other fromds occur
on the same slab with that of Fig. 3. Labelled hy Bean Otopteris
lnncealate.

Tower Shale, Scarborough. Bowerbant: Coll.

¥ Lindley & Hutton (34), pl. eii. .
* Thillips (75), p. 223,
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39,284, DL III. Figs. 4 and 5.

Fig. 4 represents a small piece of a frond which ocours on
a large slab of roek in association with between thirty and forty
other examples, of which the pinnw vary considerably in size and
shape. The upper edge of the base of the long and narrow pinne
shown in Fig. 4 is slightly lobed, but in some of the pinnwe the
auriculate base is mueh more ovident, The veins arve somewhat
spreading af the base, and ineclined at an oblique angle to the upper
margin of the pinng, “hut their general course is parallel to the
long axis of the segments. Of Péeropliyllum rigidum as figured
by Andrae,' and Text-fig. 31.

Fra. 33.—The bage ol a tvomd of @illigmsonia peeten (Phill.).
No. 18,515, (Nat. size.)

In Fig. 5, Pl. TIT. we have a form of frond similar to that
shown in Fig. 1, but this specimen no doubt represents a young
leal which is not fully expanded, and in which the segments
are slightly imbricate in their arrangement, as in the fronds of
many recent Cycads, Bimilar examples of young and narrow
fronds, showing an imbricate vernation, may he seen in the
Museum of Practical Geology, Jermyn Street, London, and in
the Newcastle Collection. Some of the fronds associated with
the figured specimens are of the type shown in Fig. 2; others are

1 Andrae (53), pl. =, fig. 1.
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identical with the type named by Bean Ofopteris lanceolatus, and
by Phillips Ofozamites gracilis.! Cf. Fig. 5 and a dr:m“i;w of
Ptilophytlum cutehense given by Feistmantel® in pl. =il ﬁ: 4
of his Ilora of Kach. . ol
Searhorough. Bean Coll

F16. 34.—Willimmsonia pocten (Phill.). V. 3795, (% nat. size.)

\ Phillips (75), p- 224, The original of Phillips’ figure is in the Leckenby
Srotion, ot g ips’ figure is in the Lec enby
2 Teistmantel (76).
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13,515, TIL. III. Fig. 7.

"The base of a petiole, showing the elean-eut swrface along which
the abseiss layer was formed, eutting off the leaf from the persistent
portion of the petiole which remained attached to the stem. The
broad part of the leaf-stalle immediately above the base presents
2 characteristic wrinkled appearance.

Text-fig, 34.

V. 3795, Several good fronds with very broad pinnm of the
form shown in Figs, 3 and 6, PL III. The larger fronds ave so
placed on this slab of Tock as if converging towards a common point,
suggesting their original arrangement when attached to the stem.
In one corner of the roek there are portions of much smaller fronds
with nmrower pinng attached to an imperfectly preserved stem.
The foot-rale placed against the slab of shale shows the actual size
of the fronds. Also fragments of Brachyplyllum mamillare.

39,285. TL III. Fig. 6.

Part of a frond 8 cm. long. This specimen illustrates the hroad
type of pinna in which the base does not appear to be auriculate.

Searborough. Bean Coll.

V. 2510, A large slab with severul fronds of W. peoten and
some twigs of Brachyphyllhon menillare.  Labelled by Bean
Otopteris lanceolata; this species, instituted by Phillips, is in all
probability identical with O. acwminatus, and has nothing to do
with W, pecten.

Lower Sandstone, Scarborough.

V. 2619, A frond 24 cm. long and 1+5 em. broad, hearing
closely crowded, obliquely sct, narrow pinue, Cf. 28594,
Beelles Coll,

V. 2889¢. HSeveral good examples of long and narrow fronds
with elosely set pinnam; also part of a large frond with pinne
in which the base is slightly auriculate at its upper edge.

V. 3282 Two. large slabs with numerous fronds illustrating
the variation in the size and form of the pinngs; some isolated
bracts of Howers also oceur in asseciation with the fronds.

V. 3516. In one frond the pinnme wme long and narrow, like
these shown in Fig. 4, PL TTL., with spreading veins at the base
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and slightly broader and awsiculate at the upper edge. Pinnm
4+5 ¢m. long. Other fronds with shorter and broader pinnse, more
like those shown in Fig. 2, PL. IIL.

V. 3518. Frond similar to that of Fig. 2, PL. III., associated
with others having narrower pinnae.

V. 3589, Small frond of the type vepresented in PL IIL,
Fig. 1; the basal pinne as in Fig. 32, B,
Presented by Dr. F. Corner.

10,312. Similar to Fig. 6, PL IIL.; lahelled by Nathorst
Otozamites graeiles.

40,689, A frond of this speeies with narrow pinnse, labelled
Otozamites Goldiei. :

Other specimens :—V. 2638 (small form), V. 2889 (cf. Fig. 5,
Pl I1L.), V. 2895, V. 3283, V. 3515 (cf. Fig. 1, 'L ITL.), V. 3690,
12,405, 39,095, 39,286, 40,522, 46,660, 52,068 (cf. PL IIL
Fig, 2), 52,939.

Fre. 85.— Williemsonia pecten (Phill.), No. 39,384, (Nat, size.)

b, Frowzgs.

V. 3284. Tl III, Fig. 8.

A well-preserved disc showing a prominent central boss and
breaking up peripherally into several imperfectly preserved bracts.

Qeveral fronds in close association with the disc.
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V. 3688, Pl I Fig. 7 (slightly enlarged).

A side-view of a dise similar to V. 3284, shown in surface-view
in Fig. 8, PL 11I. The sides of the central dome-shaped portion
are marked by a series of rather prominent ridges, between which
oceur pairs of glight depressions, indicated in the drawing by
black dots representing small patches of earbonaceous matter.

Depth of the dise from the summit of the dome - shaped
projecting portion to the end of the bract =4 e¢m.

39,334. Text-fig. 35.

The surface-view of the base of a flower; a small raised hoss
occupies the centre, which is surrounded by a slightly depressed
area succeeded by a raised rim; beyond this the surface is covercd
with a fine reticulum, of which the meshes or polygonal arcas
become more elongated towards the periphery, where they pass
into radiating rvidges, Cf Willimmsonia Carruthersi, Sew,!

89,094, Part of a disc with bracts; the latter shows very
clearly the irvegnlar striations similar to those which characterize
the braets in Williamsonia gigas, and due, no doubt, to the presence
of strands of hypodermal strengthening tissue.

39,296, Two dises and fifteen mavginal bracts. CL Williamsania
gigas (Pl VIIL Tig. 1). Portions of fronds occur on the same
picce of rock.

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

The genus Anouozemites may be thus defined :—

Frond comparatively small, linear, or tongue-shaped, usually
divided into segments which present & more or less cobvious
difference in breadth, sepavate or confluent at the hase, attached
laterally to the rachis, and never entircly covering the upper face
of the frond axis; the scogments bluntly rounded or truneate
distally; veins simple and parallel, generally at right angles to
the rachis.

1 Seward (95), pl. x, fig, 4.
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The differences between this genus and Plerophyllum and.
Nilssonia were discussed in the second volume of the Wealden
Flora, and need not be considered here.

There is, however, one point of importunce as regards the
probable systematic position of Anomozmnites. Nathorst has given
a deseription of some specimens which afford trustworthy evidence
of the association of a Williumsonia type of flower with Anomo-
samites fronds! The restoration which he gives of the plant
indicates & habit different from that of Williamsonia gigas; the
stem is repeatedly branched dichotomously, and in each tork there
is o single flower of Williamsonia angustifolia, Nath.,® the fronds
being of the type Anomozamites minor (Brongn.). The specimens
on which the restoration is based are in the Palzohotanical
Museum, Stockholm ; an examination of them a few years ago
led me to agree with Professor Nathorst m his interpretation of
the habit of the plant. Nathorst's evidence enables us, therefore,
to include dnomozamites as another member of the Bennettitew,
closely allied to Williamsonia gigas i the form of the reproductive
organs, bul differing [rom that type, as also from WWilliamsonia
pecten, in the form of the fronds and in the lhabit of the stem.

The linear shape of the leaf of Ansmozmnites and the unequal
segments suggest a comparison with the fronds of Polypodivmn
irioides, Lam. ; it is of some interest to find that more than one
type of Mesozoic Cycadeun frond may be fairly closely matehed
with the leaves of recent ferns. These resemblances, ulthough ol
no very great value in themselves, are of interest as additional
links connecting the Cycadales and Filices, which it is believed
represent phyla of the plant kingdom descended from & common
stock of remote antiquity.

The resemblance between Anomozamites and Pterophylium has
led Potonié? to unite the two genera, regarding the former as
a synonym of the latter; for the present, at least, it is probably
the better plan to retain both generic terms.

1 Nathorst (88), p. 362.
2 Nathorst (80%, pl. viii. figs. 8-10.
# Potonié (99), p- 281.
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Anomozamites Nilssoni (Phillips).
[Geol. Yorks. p. 147, pl. viii. fig. 4, 1829.]
(Text-fig. 86.)

1829, _Aspleniopteris Nilssond, Phillips, Geol. Yorks. p. 147, pl. viii. fig. 4.
1838,  Plevophyllum Nilssoni, Lindley & Hutton, Foss. Flor. pl. lxvii. fig. 2.
P. minus, ibid. pl. Ixvii. fig. 1.
1841.  Prevophyllem Nilssoni, Morris, Anuals, vol. vii, p. 118,
P. inipes, ibid.
1848,  Prevophylhan majus, B var. mins, Broun, Ind. Pal. p- 1056.
1849,  Pleraphyliun Nilssoni, Brongniart, Tableau, p. 106.
P. swinns, ibid.
1850.  Prevophyllwo minus, Unger, Gen, spec. plant. foss. p. 292,
1834, Pieraphulluin Nilssoui, Morris, Brit. Foss. p. 19.
P. wninus, ibid,
1864,  Deevophyiltum Nilssoni, Leckenby, Quart. Journ. Geol. Soe. vol. xx,
P. 76.
P, ininus, ibid. p. 78, pl. ix. fig. 2.
1867. Cf. Prerophyltun inconstans, Schenk, Flor. Grenzsch. pl. xxxvii.
figs, 5-10.
1870.  Anwmozamites Lindleyanus, Schimper, Trait. pal. vég, vol. if, p. 141.
1873.  Provophyltuin Nilssoni, Zigno, Flor, foss. Oolit. vol. ii. p. 22,
pl. xxix. fig. 3.
P. minus, ibid. p, 23.
1875.  Plerophyitiom Nilssoni, Phillips, Geol. Yorks. p. 227, pl. viii, fig. 4.
P. minus, ibid. p. 228, .
1888, Of. Anomozamites minor, Nathorst, Ofvers. k. Vet. Akad. F'svh. 1888,
Pp- 362,
1892, Anomezamites Lindlayanys, Fos-Strangways, Tab. Foss. p. 136.

Type-specimen. The type-specimen of Phillips is in the York
Musgeum.

Frond linear or broadly lanceolate; the lamina may be almost
entive or divided into distally truncate segments varying considerahly
in breadth; the apex is obtuse, and the lamina is usually entire at
the distal end of the frond, The veins are more or less at right
angles to the rvachis, and ave either simple or dichotomonsly
branched ; the branching may occur close to the rachis or in any
part of the lamina.

Phillips’ figure, which is somewhat erude, represents the type-
specimen half the natural size; the veins are indistinet. Some
forms of Anomezamites Nilssoni exhibit a fairly close agrecment
with the fronds of Nélssonia compta, but the segments of the
latter species are usually more oblique to the axis of the frond, and
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their apices are more sharply pointed and less truncate than the
divisions of the lamina in Anomozamites Nilssoni.

Fio. 36.—dnomezamites Nidssoi (Phill.),  No. 30,306. (Nab. size. )

There are some good specimens of this species in the Museumns
of Cambridge, Searborough, and Munchester. One example in
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the Scarborough Collection is unusually perfeet; the frond has
a length of 12 em., and in the middle the leat is 1:9 cm. broad;
the veins arve very indistinetly shown, as is frequently the case
in leaves of this species.

The fronds figured by Nathorst from the Rhwmtic of Sweden
as Anomozamites gracilis® appear to be very similar to those of
A. Nilssoni, hut they are probably not specifically identical.

39,306, Text-fig. 36.

This specimen illustrates the striking inequality in the segments;
at the apex the lamina is entive and obtusely pointed; in the
middle and basal porfions the lamina is broken up into segments
resembling in shape those of Nilssonie compia, but differing in
their finer texture as well as in their straighter terminations,
in the less curved upper edge, and in the venation. The veins
in this specimen are not shown quite accurately in the figuve;
if examined closely they arve seen to fork fairly often, as in
Teniopteris.  Lahelled by Bean Ptevophyllum Nilssont.

Bean Coll.

39,218. The apex of a leal prescrved in iromstone. Labelled
by Bean Teniopteris vittata.
Bearborough.

10,313. A leaf showing a more tapered and pointed apex than
in 39,306 (Text-fig. 36). Veins hardly visible.
Gristhorpe Bay. Mantell Coll.

39,307. Teaf 19cm. long; also a smaller leaf on the same
piece of shale. The veins are clearly seen, forking cither close
to their orvigin or in different parts of the lamina.

13,509. Small and fairly well-preserved frond.
Gristhorpe Bay.

52,568, An improssion of a single leaf in sandstone, associated
with a very good specimen of Ginkyo digitata.
Searborough. Bowerbank Coll.

Other specimens :—8370, 39,301,

! Nathorst (78%), pl. xii. figs. 4-12; (78Y), pl. xv. fig. 15.
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OYCADALES OF DOUBTFUL AFFINITY.

Genus QTOZAMITES, Braun.
[Braun, in Mimnster, Beit., Petrefact. Hefh vi. p. 36, 1843.]

Otozamites Beani (Lindley & Hutton).

la. Otozamites, sp., ¢f. O. Beani.

SR N

Otozamites Bunburyanus, Zigno. _
Otozamites graphicus (Leckenby, ex Bean MS.).
Otozamites acuminatus (Lindley & Hutton).
Otozamites parallelus, Phillips.

Otozamites obtusus (L. & H.), var. ooliticus, mihi.
Otozamites Feistmanteli, Zigno.

An account of the history of this genus was given in the second
volume of the Wealden Flora! We have no evidence as to the
nature of the reproductive organs of Ofozwmifes, but it may be
safely regarded as a Cycadean plant bearing @ closer resemblance
to forns in the form and venation of the pinnules than is the
case with the majority of recent species of the Cyeadaces.

1832.
1836,
1838,
1848,
1849,
1850.
1854,
1864.

186G5.
1869.

1. Otozamites Beani (Lindley & Hutton).
[Foss. ¥lor. vol. i. pl. xliv. 1832.]
(PL I. Figs. 3 and 4; TL IL Fig. 3.)

Cyelapteris Beani, Lindley & Hutton, Foss. Flor. pl. xliv.

Adiantites Beawi, Goppert, Foss. Farrn. p. 223.

Cyelopteris Beani, Sternberg, Flor. Vorwelt, vii. p. 67.

Cyolapteris Beani, Bronn, Ind. Pal. p. 376.

Otosamites Beani, Bronguiart, Tableau, p. 106.

Cyelopteris Beani, Unger, Gen. spec. plant. foss. p. 98.

Oyelopteris Beani, Morris, Brit. Foss. p. 7.

Otopteris mediana, Leckenby, Quart. Journ. Geol. Soc. vol. xx. p- 78,
pl. x. fig. 2.

0. Beani, ibid. BT

Didymacilena Beani, Effineshansen, Farnk, Jetztwelf, p. 216.

Otopteris Beani, Schimper, Trait. pal. vég. vol. i. p. 483.

1 Seward (95), p. 6.
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1870, Otopteris Beane, ibid. vol. ii. p. 174

1875.  Otopteris Beani, Phillips, Guol. Yorks. p. 220, lign. 45.
0. Beapi, Saporta, Pal. Frang. vol. ii. p. 128, pl. xxv. fig. 2.
0. margineius, ibid. p. 168, pl, eix, fig, 1.

1881. Otopteris Beani, Zigno, Flor. foss. Oolit. vol. ii, p. 104,

? 0. Carnosse, ihid. p. 95, pl. xxxvii. figs, 3 and 4.

Sphenozemites mediaqns, ibid. p. 109.

1892, OQtozamites Beani, Fox-Strangways, Tab. Foss, p. 189,

Type-specimens.  Type of Cyelopteris Beani, T, & H., in the
Searborongh Museum ; type of Oflopleris mediana, Tockenby, in
the Woodwardian Museum, Cambridge (No. 235).

Trond pinnate, long, narrow, and of uniform breadth, tapering
gradually towards the slender apex. Pinne short and broad,
varying in shape from broadly oval with bluntly rounded apices to
deltoid or suborbicular in the lower part of the frond (PL T. Fig. 4),
and narvower, longer, and more lanceolate in the distal portion of
the frond (PL I. Fig. 3). The pinne ave alternate and in part
imbricate, attached by the lower part of the auriculate base to
the upper face of the rachis, which is usually hidden by the
overlapping auriculate bases of the pinnwe. Veins numerous,
repeatedly forked and spreading from the base.

The specimen which Leckenby referred to a distinet species,
Olvpleris medians (No. 235 in the Leckenby Collection, Cambridge),
is, I believe, specifically identical with 0. Beand, L. & H. In
a note written on a specimen in the Leckenby Collection Nathorst
also expresses this opinion. A somewhat similar type of Olozamites
is represented by the Wealden species, 0. Klipsteini (Dunk.), of
which the British Museum possesses a fine series.'

This is one of the most striking species among the Yorkshire
plants ; it is usually placed among the Cycads, but in the absence
of any information as to either stems or flowers we have no
proof of its Cycadean nature. Tt is in all probability correctly
included in the Cycadales ; the form of the leaves vecalls that
of rccent Cycads, but there is no living species of which the
pinnge bear more than a distant resemblance to those of Ofozamites
Beani. It is intercsting to find a close agreement between the
fronds of this fossil form and those of a recent fern, Anemin
rotundifolia, Schrad. ; the habit of the leaf, the shape and venation

! Vide Seward (05), pl. vii.
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of the fern, exhibit a greater likeness to Ofozamites Beani than
is presented by any recent Cycad. While believing this Jurassic
plant to be a member of the Cycadales, I would draw attention
to the fact that the fronds exhibit more marked fern - like
characters than are found in recent Cycadean leaves. The
Paleozoic Cycadofilices have made us familiar with the union of
Filicinean and Cycadean features, and traces of the common
origin of the Ferns and Cyeads are exhibited by the Mesozoic
genus Bennettites, In the frond of Ofezamites Beani we have,
I believe, a further indication among Jurassic Cycadean plants
of the close relationship of Ferns and Cycads, which is more
faintly revealed in the rocent species of these two groups.
Among recent Cyeadean fronds which hear most resemblance to
Otoxamites Beani may be mentioned Zamin furfuracea, Ait., and
allied forms.

40,568. Pl IL Fig. 3.

A large slab of shale with two fronds about 20 em. long, and
parts of others. The longest pinna has a length of $'5 cm.
and a breadth of 1'7em. The pinnae are attached to the upper
face of the rachis by the lower edge of the base, the lobed
upper edge being free and often overlapping the next higher
pinna; the veins are well marked, spreading from the point of
atbachment, and frequently forked. The pinnw shown in the
figure have somewhat more pointed apices than in some of
the specimens of this species. Of. Zigno’s figures® (pls, xxxv.
and xxxvi.) of 0. Molinianus, Zien,

Lower Shale, Searborough. Bean Coll.

39,214, Pl I. Fig. 4.

The basal part of a frond, bearing deltoid pinne with
upward-directed tips; the basal pinnw arve broader in proportion
to their length than those shown in Fig. 8. These pinne are

broader than the corresponding pinnge in Zigno's specimens of
Ofozamites Molinianus,

Scarborough, Bean. Coll.

! Zigno (73).
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46,634 PL L Fig. 3.

The whole frond, preserved in sandstone, has a length of 21 em.,
the apical portion only being shown in the drawing; the lower
pinn® measure 2'5 cm. in length and 1'5 em. in breadth; they
differ slightly from those in 40,568 in having somewhat less
pointed distal ends. The apex of the frond bears a fairly close
resemblance to that of Olozainifes Klipsteini, of Wealden age.'

Scarborough. Bowerbank Coll.

13,500. A good impression in sandstone, showing a petiole
9 em. long; of the same form as 40,568, Cf. Ofozamiles Canosse
as figured by Zigno, pl. xxxvii, figs. 3 and 4,

Presented by Dr. Murray.

40,558. A fragment of a frond similar to 40,568,

la. Otozamites, sp., ¢f. O, Beani (L. & H.).
(Text-figs, 37 and 38.)

The portion of a frond shown in Fig. 87 is from the specimen
figured by Young & Bird, and now in the Whitby Museum. Tt

Fic. 87.—0tozamites, sp. From a specimen [fizured by Young & Bird (28),
pl. ii. fia. 8] in the Whithy Museum. (Nat, size.)

is diffienlt to determine ite exact position, but the specimen is
interesting as the oldest figured example of a British Olezamites
irond.

b Seward (95), p. 60.
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39,278, Text-fig, 38,

This fragment, labelled by Bean Pashypleris lanceslata, probably
belongs to a frond of Ofozamites Beani. Compare the terminal
portion of a frond fignred by Lindley & Hutton.'

Oolitie Shale, Saltwick. Bean Coll.

Pic. 38.—2 Otozamiles, sp., ef. 0. Beani. (No, 39,278.)

2. Otozamites Bunburyanus, Zigno.
[Riv. Accad. Seci. Padova, p. 11, 1853.]
(PL. IT. Figs. 4 and 5.)

1863, Olozamites Bunburyanus, Zigno, Riv. Acead. Sci. Padova, p. 11.
1864, Ofopteris tenuate, Leckenby, ex Bean MB., Quart. Journ. Geol. Soc.
vol. xx. p. 79, pl. ix. fig. 3.
1868, Otozainites Bunburyanus, Zigno, Cicad. foss. Oolit. p. 9, figs. 4 and 5.
1870.  Otosamites Bunburyonus, Schimper, Trait, pal. vég. vol. ii. p. 174.
1875.  Olozamites tenuatus, Phillips, Geol. Yorks, p. 221, lign. 46.
0. Bunburyanus, Saporta, Pal. Fran¢. vol. ii. p. 128, pl. =xxv.
figs. 3 and 4.
1879. P Otozamites Bunburyanus, Feistmantel, Pal. Ind. pl. vii. figs. 5-8;
pl. xvi. fig, 2.
1881. Otosamites Bunbwryanus, Zigno, Flor, foss, Qolit, vol. i, p. 102,
pl. xxxviii.
1801,  Ofozainites Bunburyanus, Saporta, Pal, Frane. pl. coxeviii. fig. 1.
1892.  Otosmmites tenuatus, Fox-Sirangways, Tah. Foss. p. 140.

Type-specimen. Type of Leckenby's Ofozamites tenuatus in the
Woodwardian Museum, Cambridge (No. 232).

Frond pinnate; pinnge orbicnlar, alternate, attached to the upper
face of the rachis, which is hidden by the imbricate auriculated

! Lindley & Hutton (32), pl. xliv.
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upper edges of the bases of the pinns, Veins spreading from the
bases of the segments, as in Olozamiles Beani.

Otozumites Bunburyanus agrees in many respects with 0. Beani,
but differs in the smaller size and more rounded or orbicular form
of the pinng ; the long narrow fronds may be compared with
fhose of certain ferns, e.g. Nephrolepis Duffii. Some of the
Italian specimens rveferred by Zigno! to Ofozamites Trevisemi may
be compared with 0. Bunburyanus. Theo reproductive organs and
stems are unknown, but in all probability this plant represents
another example of the combination of Cycadean and Filicinean
characters.

The frond figured by Brongniart?® from a French locality as
Filieites Desnoyersii and atterwards as Pecoplerss Desnoyersti® may
be compared with Ofezamites Bunburyanus, but the two plants
are prabably not specifically identical.

The Museums of Cambridge (Leckenby OColl), York, and
Manchester contain interesting specimens of this species,

39,207, TL TI. Figs. 4 and 5.

The figures represent portions of two fronds. The specimen
shows several fronds converging towards one point, suggesting
their preservation in a position similar to that which they oceupierd
when attached to the stem. The pinnse, orbicular or suborbicular
in shape, vary but slightly in size in a length of frond of 12 cm.
The rtachis iz broad, and hears the pinn@ obliguely attached to
its upper face; in some places the pinnw ave distinetly imbrieate,
in others separate. The veins are clearly shown spreading from
the base and occasionally forked. The fronds vary in hreadth
from *6 to *9 em,

Lower Shale, Scarborough. Bean, Coll.

39,2072, Portions of six ironds, slightly broader than in
39,207 (Lig. 4).

39,2075. Similar to 39,207« and 39,207; labelled by Bean
Otopleris tenuata.

40,467, Four specimens from ““ Searborough.’”

1 Zigno (81), pl. xxxvii. figs. 7 and 8.
? Bronguinrt (24), pl. xix. fig. 1.
¥ Brongniart (28'), p. 89; (49), p. 105.
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3. Otozamites graphicus (Leckenby, ex Bean MS.).
[Quart. Journ, Geol. Soc. vol. xx. p. 78, pl. viil. fig. 5, 1864.]

(DL L. Fig. 2; PL IL Fig. 6.)

=
o
(&)

24, Filicites Buoklandi, vax, B, gallica, Brongniart, Ann. Sei. nat. vol. iv.

p. 422, pl. xix. fig. 3.

1864.  Ofopteris graphica, Leckenby, Quart. Journ. Geol. Soc. vol. xx. p. 78,

pl viii. fig. a.

1870.  Otozamitos graphicus, Schimper, Trait. pal. vég. vol. i p. 170.

1875,  Otazamites graphicus, Phillips, Geol. Yorks, p. 232, lign. 49.
0. graphicus, Baporta, Pal. Frang. vol. ii. p. 153, pl. ciif. figs. 2 and 3.
0. recurrens, ibid. p. 146, pl. ci. figs. 2 and 3.
Of, 0. Tergueni, ibid. pl. xeix. fig. 4. \

1881.  Olosamites graphicus, Zigne, Flov. foss. Oalit. vol. ii. p. 75.

1892,  Otozamites graphicus, Fox-Strangways, Tah. Foss, p. 139.

Type-specimen. Lockenby Collection, Cambridge (No. 215).

Frond pinnate; pinne more or less faleate, attached alternately
to the upper surlace of the rachis, characterized hy the strongly
auricnlate upper edge of the base; veins spreading in the basal
portion of the segments and slightly oblique to the upper edge of
the rest of the lamina ; apices acuminate and directed upwards.

The species Olopteris graphica is mentioned by Bronn® in 1848
and by Morris? in 1854, but these authors refer to the specific
name instituted by Bean in manuseript, without publication ;
the first description and illustration of the species under Bean’s
name is in Leckenby’s paper of 1864, The fragment figured by
Brongniart as Filicites Bueklandi, var. gallica, from Mamers, of
Bathonian age, is probably specifically identical with the more
perfect frond fignred by Leckenby ; this view is adopted by
Saporta and Schimper. Considering the fragmentary nature of
Brongniart’s specimen it is safer to regard Leckenby’s gpeeimen
as the type of the species and to retain the name originally
proposed by Bean.

Some of the Rhwtic fronds figured by Schenk as Ofoptoris
Bucklundi® very closely rescmble Ofozamites giaphics, and afford
connecting links between that species and 0. obfusus.

R L e

! Bronn (48), p. 887.
# Morris (54), p. 14.
% B.g. Schenk (67), pl. xxxiv. figs. 3 and 6.




214 OTOAAMITES,

A specimen in the Searborough Muscum, which is no doubt
identical with this species, has been named by Richards?
Otozamites Phillipsii, but no description of the species has been
published, Good examples are contained in the ecollections at
Whithy and Cambridge. Specimens of Ofosamites graphious are
occasionally met with labelled O. aeuminatus, but the falcate form
of the pinnse and their more regular oblique attachment to the
rachis afford distinguishing feafures.

40,5615, TL 1. Fig. 2.

A portion of a frond 11 ¢m. in length. The figure shows the
upwardly directed and pointed tips, the strongly faleate form, and
the well-marked lobes and spreading veins which characterize the
pinne of this species.

Searhorough. Bowerbank: Coll.

40,690. Pl II. Fig. 6.

This smaller example is in all probability specifically identical
with the larger frond (40,515); the comparatively short, more
falcate, and pointed pinne constitute a difference between this
specimen and the frond of similar size rveferred to Ofozamifes
obtusus, var. ooliticus, ns represented in PL IL. Fig, 2.

Oolitic Shale, Gristhorpe Bay. Presented by Dr. Murray.

4. Otozamites acuminatus (Lindley & Hutton).
[Fossil Flora, vol. il pl. exxxii. 1834.]
(PL 1L Fig. 15 PL VI Fig 1.)

1828. Zumia Mantelli, Brongniart, Prodrome, p. 94.

Z. Youngii, ibid.
1529,  Cyeadites lutifiling, Phillips, Geol. Yorks. p. 154, pl. x, fig. 1.

C. {anceolatus, ibid. p. 154, pl. x. fig. 3.
1834, Otopteris aswninate (pars), Lindley & Hutton, Foss. Flor. pl. exxxii,

(the lower figure only).
1836, Odontopteris acuminaia, Goppert, Foss. Farm, p- 211,
¢ 0. undvlata, ibid. p, 209,

1837. Ofopteris aowninate, vav., brevifolia, ibid, pl. eeyiii,

! Synopsis of the British Fossil Cycadaceous Leaves, p. 4. (Private proof,
Edinburgh, 1854.)
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18438,  Cyelopteris acmninata, Sternberg, Flor. Vorwelt, fasc. vii. p. 133.
Zamites undulatus, ibid. p. 197,
1848, Odontopteris acwminate, Bronm, Tnd. Pal. p. 857,
Zomites Youngii, ibid. p. 1379.
Z. Mantelli, ibid. p. 1378.
1840, Otozanites Youngii, Brongniart, Tableau, p. 106.
Q. aewninatus, ibid,
£ Zwinites widulatoes, ibid.
1850, Otozamites vouminata, Unger, Gen. spec. plant. foss. p. 85.
ZFuinites lonceolatus, ibid, p. 282.
1854, Otozanites acwminate, Morris, Brit. Foss. p. 14.
1864. Otapteris actninata, Leckenly, Quart. Journ. Geol. Soc. vol, xx. p. 77-
0. lanecolate, 1hid.
1868, © Zumites Bechei, Tichwald, Leth. Rose. pl. ii. fig. 9.
1869.  Otopteris aeenminaia, Schimper, Trai, pal. vég. vol. i. p. 484
1870, Otazamites souminatus, ibid. vol. ii. p. 176.
0. intermedius, ibid.
1875, Otopteris acwminatus, Phillips, Geol. Yorks. p. 223, lign. 50.
0. latifolius, ibid. p. 224, pl. x. fig. 1.
0. lanesolatus, ibid. p. 223, pl. x. fig. 3.
Zamites distractus, Saporta, Pal. Franc. vol. ii. p, 115; pl. xciii.
figs. 4 and 5.
Z. weerasus, ibid. pl. Ixxxvi.
Otasamites Foungii, ibid- p- 128, pl. xevi- fig. 1.
1881. Otozamites Youngii, Zigno, Flor. foss. Oolit. vol. i p. 79.
0. aewminata, ibid. p. 80.
0. intermedins, ibid. p. 82,
¢ Sphenozeamites wndulatus, ibid, p. 108.
1892, Otusamites acwniiatus, Fox-Strangways, Tab. Foss. p. 139,
0. latifolivs, ibid.
0. lanceolatis, ibid.

Type - specimen.  Type of Lindley & Hutton, Scarborough
Museum. Type of Ofozamites latifolivs, York Mugeum.

Frond pinnate, of similar form to that of Williamsonia giges,
from which it differs in the more gradually tapered and acuminate
pinng, and in the wider angle at which the segments are attached
to the rachis. The apical pinne arc narrow, linear in form, while
the basal pinng arve shorter and broader, and more or less ovate,
with an acuminate apex, attached to the rachis at a glightly obtuse
angle.

1t is convenient to designate certain forms of thig species in
which the pinnwe are short and tapering distally to an acuminate
apex (e-g Pl TL. Fig. 1) O. acuminatus, var. brevifolius, and
others with broader pinne O. acuminafus, Var. Tatifolius. The
former name, var. brevifolius, was used by Lindley & Hutton for
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fronds with shorter pinne; the latter term was adopted by
Phillips as a specific name, The type-specimen of Phillips’ species
is in the York Museum, and consists of an imperfectly preserved
portion of a frond which cannot be satisfactorily defined as
a species distinet from O, acuminatus, but is, I believe, identical
with this species. The drawing given by Phillips is by no means
accurate ; the veins in the pinnm are numerous, and not as
represented in the figure.

This species bears a close resemblance to Ofozamites Beand, and
the two types of frond may be almost connected by transitional
forms; the longer and narrower acuminate pinnse of Ofosamifes
acuminatus afford the most convenient distinguishing featuve.
Nome fronds of Williamsonia gigas also present u strong likeness
to those of Ofezamites aewminatus; their rosemblance affords one
of several instances illustrating the difficulty of drawing any
satisfactory distinction between the Zumites and Ofozamites type
of pinne. In Ofozamites acuminatus the lower pinnm are shorter
and  broader than in Willinmsonia gigas, and are frequently
attached to the basal portion of the rachis at a slightly obtuse
angle.  Good specimens of the species oceur in the Museums
of Bearborough, Whithy, and Newecastle, also in the Musecum of
Practical Geology, Jermyn Street, London, and in other collections.

39,203. Tl VL Fig. 1.

Part of a specimen 15 em. long; labelled by Bean Ofozamites
acuminatus.  The pinnm ave attached to the rachis at a wide
angle, and are shorter, broader, and more acuminately poiuted than
in Williamsonia gigns. The bases of the pinnem, as shown in the
figure, arc rounded at the corners and are hardly typical of
Ofosamites, but some of the smaller pinne of this species are
more definitely lobed and conform more nearly with the recognized
character of the genus. Cf. Zamites Moreaus, Sap.!

Searborough. Bean Coll.

40,468. PL TI. Tig, 1,
The total length of the specimen is 9:5em. This specimen
probably represents the basal portion of a frond, as we know from

! Saporta (75), pla. xiv. and xv.
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larger examples that the basal pinne ave very short in comparison
with those in the middle of the frond. The upper corner of the
hases of the pinne is slightly auriculate. This example may be
reforred to as 0. acuminafus, var. brevifolius.

39,199. A frond showing shorter basal pinne similar to those
of 40,468 (Pl IL. Fig. 1) and longer pinnem similar to those of
39,203 (PL. VL. Fig, 1), This frond measures 28 em. in length.

Bean Coll.

39,202, A epecimen 24 cm, long, with shorter and relatively
broader pinnée than 89,199, Labelled by Bean Otopberis acuminal.,
This should also be referred to Ofozamites acuminatus, var. brevifolius.

Dean Coll.
V. 3943. Probably a badly preserved fragment of this species.

5. Otozamites parallelus, Phillips.
[Geol. Yorks. p. 221, lign. 47, 1875.]

1853, ¥ Otozamites mattiellionus, Zigno, Riv. Aecad. Sci. Padova, p. 10.
1876, Otozamites paralielis, Phillips, Geol. Yorks. p. 221, lign. 47.
1881, Otozamites Nathorsti, Zigno, Flor. foss. Oolit, vol. ii. p. 93, pl. xxxvii.
fig. 1.
8 Pritophyllum grandifolivm, ibid. p. 82, pl. xxxii. figs. 3 and 4.
Otozaimites matticllianus, ibid, p. 70, pl. xxxiy. figs. 9 and 10,
1802,  Otdzainites paralielus, Fox-Strangways, Tub. Foss. p. 139,

Frond pinnate; pinng short and comparatively broad, attached
to the upper face of the rachis at a wide angle, the base is
slightly auriculate at the upper edge ; veins somewhat spreading
at the base, but approximately parallel to the edge of the laminga
through the greater part of their course; apex of the pinne obtuse.

This species was defined by Phillips as follows i— ¢ Frond very
long, narrow, composed of many oval, slightly obtuse leaves, two
or three times as long as broad, sef perpendieular to the rachis;
venation radiating from the proximal part of the base of the leaf,
furcate, and dividing to about forty venules towards the edge.”

[ have adopted Phillips" specific name for a few specimens of
Otozamites fronds Tepresented in severnl Buglish colleetions, which
agTee Very closely with some of the fronds figured by Zigno from
If::lly, and also closely resemble in the form of their pinnge the
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type shown in woodeut 47 of the Geology of Yorlshive. 1t is
questionable whether the wiser plan would be to make use of one
of Zigno’s specific names, but as I feel practically no doubt as fo
the specific identity of the specimens referred to 0. parallelus and
the type-specimen of Phillips’ species, 1 have revived the name
instituted by this author. Some of the smaller forms of Zigno’s
species Olozamites Molinianus' ave, to some extent, intermediate in
form between 0. paratlelus and 0. Feisbnanteld,

Otozamites parallelus may be compared also with a similar but
probably not identical species, Nilssonda plerophyiloides, described
by Yokoyama from Japan.?

This type of frond is represented by a single specimen in the
National Collcetion. The best examples are in the Leckenby
Collection, Cambridge (Nos. 218, 219), and in the Searborough
Museum.

51,410. A small specimen 10 cm. long and 2:6 em. broad,
specifically identical with some larger examples in the Leckenby
Collection, Cambridge. The pinne are short and comparatively
broad, and the upper edge of the base is slightly eared. Labelled
Ofozamites obtusus.

6. Otozamites obtusus (Lindley & Hutton),
var. ooliticus, mihi.
[0. obtusus : Foss, Flor. pl. exxviii. 1834.]
(PL L. Fig. 1 ; Bl IT, Fig, 2.)

1825, Filicites Bochii, Brongniart, Ann. 8ei. nat, vol. iv. pl. xix. fig. 4.
1828. Zuwmites Buefiandi, Brongniart, Prodrome, p. 199.

Z. Beokii, ibid.
1834. Ofopteris ebtusus, Lindley & Hufton, Foss. Tlor. pl. exxviii,
1843. Zamites brevifolins, Braun, in Minster, pl. xiii. fig, 13,
1849. Ofozamiles obtusus, Brongniart, Tableau, p. 104.

0. Busklandi, ibid. p. 105,
1864. Otapteris obtusa, Leckenby, Quart, Journ. Geol, Soe. vol. xx. p. 77-
1867. Otapteris Bucklnndi, Schenk, Grenzsch, pls. xsxiii, and xxxiv.
1870. Otozwmites ohtusus, Sohimper, Trait. pal. vég. vol. ii. p. 171,
1868, Cf. Zamites approvimalus, Bichwald, Leth, Ross. pl. i, fig. 8.

1 Zigno (62), pl. axxv,
2 Yokoyama (94), p. 228, pl. xxii. figs. §-10; pl. sxv. fig. 7.
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1875. Otopteris obtisa, Phillipe, Geol. Yorks. lign. 48, p. 222,
Of. Otozamites ptevophylividss, Saporta, Pul. Frang, p. 157, pls. xxxiv.,.
xxxvil., and xxxvii, fie, 1.
Cf. 0. Hennoguei, ibid, pl. c. fig. L.
1881, Gtosamites vicetinus, Zigno, Flor. foss. Oelit. vol. ii. p- 69 pl. =xxiil.
figs. 8 and 4.
1892. Otozamites obtusus, Fox-Strangways, Tah. Foss. p. 139,

Type-specimen. The original of pl. exxviii. of the Fossil Florw
iz in the Oxford Museum.

The Inferior Oolite form differs slightly from the type-specimen
of Otozamites obtusus (L. & H.)' in the pinne having slightly
more acuminate apices, and in the lower margin of the pinne being
somewhat less abruptly curved upwards, (CL. the drawing given
by Lindley & Hutton, and P1. L. Fig. 1 and PL II, Fig. 2 of this
Catalogue.)

The form of Cycadean frond represented by the type-specimen of
Otozamites obtusus from the Lias near Axmingter, and now in the
Oxtord Museum, is one which is widely spread in Rhetic, Liassic,
and Oolitic strata. There are several fronds described from these
horizons by various authars under different specific names, which
it is practieally impossible to separate from one another by any
really distinctive features of taxonomic value, To aveid the
danger of artificial distinetion, suggested by the application of
speeific names to fronds which agree with one another in their
general form, but differ in slight variations in the form of the
pinng, apices, andl other inconstant and unimportant characters,
I propuse to use the designation Ofozamites oblusus in a wide sense,
as denoting a type of frond represented by examples hitherto
considered as distinet species. The very strong likeness between
the ‘species’ which centre round Ofozamites obtusus is well illus-
trated by the lists of synonyms given by different anthors. There
i« & want of unanimity in the interprefation of the extremely
slight differences which may be deteeted in comparing the {ronds.
from RBhewtie, Liassic, and Oolitic horizons, demonstrating  the
absence of any satisfactory distinctive features worthy of specific
distinetion. The differences between young and old fronds of

1 There are several good examples of the Lius form, identical \Vi_t'h the f'}'hn-
specimen of Lindley & Hutton, in the Dritish Museum ; €-g: Nos. 39,059,
40,602, 47,045; ete.
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one and the same plant ave, indeed, greater than hetsween some of
the so-called species of this type of frond. Tt is wiser to admit
that we cannot hope to accurately separato species by such fine
distinetions as have been discovered in the form of the pinnm of
fronds from different localities. A slight difference in geological
age is often respomsible for the undue importance attached to
almost imperceptible distinetions, which ave raised to the vank of
specific characters.

In the list, of synonyms I have included such forms as agree most,
nemrly with Ofozamites obtusus, T.. & H. ; it is not meant to imply
that the several ‘species’ ave identical, but that they ave all
characterized by the possession of fronds eonforming in the main
to one type; such small differences as may be recognized are not
considered sufficient to warrant their use as specifie characters, Tt
may be convenient to retain some, at least, of the specific names as
varietal ‘or ¢ form?’ designations. The Inferior Oolite fronds which
Phillips spoke of as Ofozamites obfusus ¥ may be spoken of us
Otozamites obtusus (L. & H.), var. opliticus, in order to draw
a distinetion between the Inferior Oolite fronds and the closely
allied, but not absolutely identical, type of Liassic age.

There are some very good examples of this type of Ofozumites
in the York Musecum, one of which, labelled by Bean Ofopferis
graphica, has a length of 17 em. The pinne have pointed apices,
and the upper edge of the base is distinetly aurieulate.

39,201, Pl I. Fig. 1.

This frond, of which a few pinne are represented in the
drawing, meagures 40 em. in length, and is one of the most
beautiful examples of a fossil Cycadean leaf in the Museum
Colleetion. The portion figured is a little above the middle of
the whole frond. The pinne vary very slightly in size (about
5 em. long and 1 em. broad) throughout the length of the frond;
they are obliquely attached to the upper face of the rachis, and
the upper edge of the base is prominently eared. The apices
are obtusely pointed; the upper edge of the lower pinnw is
somewhat more falcate than in those shown in Fig. 1, but the
mare strongly curved and sharply pointed pinne of Olezamites

! Phillips (75), p. 222.
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graphicus are readily distingnished from those of the present
species. Labelled by Bean Otopteris graphica.
TLower Shale, Scarborough. Bean Coll.

14,010. PL II. Fig. 2.

A younger frond than 39,201 (Fig. 1, PL. L), showing the
overlapping of the pinn, which have the eared base and obtusely
pointed tips, as in the larger example.

Gristhorpe Bay. Prasented by Dr. Murray.

7. Otozamites Feistmanteli, Zigno.
[Flor. foss. Oolib. vol. ii. p. 90, pl. sxxiv. figs. 6-8, 1881.]

1845, Cf. Zamites Mandelslohi, Kurr, Foss, Flor. Wiirtt, p. 10, pl. i fig, 3.
1858,  Cf. Otosamites Mussalongianus, Zigno, Riv. Acead. Sei. Padova, p. 10.
1863, ¢ Palwozamin bengalensis, Oldham & Morris, Pal. Ind, vol. i. pl. xiv.
1881. Otosamites Feistmantelt; Zigno, Flor. foss. Oolit. vel. ii. p. 90,
pl. xxxiv. figs. 6-8.
Cf. 0. Massulongianus, ibid. p. 86, pl. xxxiv, figs. 1-4.
18090, Cf. Otozamites Mandelslohi, Feistmantel, Foss. Flor. Austenlia,
pl. xxviii. fig, 9.
1895, Of. Otoswnites evassifolins, Lignier, Vég. foss. Normandie, p. 141.

Trond narrow, linear; pinne short and broad, attached to the
upper face of the rachis by a broad base, of which the upper
corner is slightly aurieulate ; the apex is bluntly rounded, the
tip being directed upwards. Venation of the Ofozamites type.

Tn the Muscums of York and Leeds there are a fow fairly
large and well-preserved fronds which I regard us specifically
identical with certain Ttalian specimens named by Zigno Ofezamifes
Feistmanteli ; they ave characterized by their long and narvow form,
comparable to 0. Bumbwryasius, and short and broad pinne. The
pinnw differ from those of the latter species in being longer andl
less orbicular in shape; but some fronds referved by Zigno to
Otosamites Trevisans' furnish an example of a form more or less
intermediate between 0. Feistmanteli and 0. Bunburyanus. Tt
is not improbable that another Ifalian frond named by Zigno

1 Zigno (81), pl. xxxvii. figs. ¥ and 8.
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0. Massalongionus* 1s specifieally identical with O, Feistmanteli,
but the latter name has been adopted on account of the more
striling agreement, of the specimens so named by Zigno with the
English examples.

Some of the smaller fronds of Ofozawmites Molindanus® may be
compared elso with 0. Feistmanteli, as well as with 0. parallelus.
“One or two of the specimens from Italy figured as Ofozamifes
weronensis, Zigno,? ave also very similar to 0. Feistmantols.

The Indian Cycadean leaves named by Oldham & Morris
Palaozamia bengalensis * are practically indistinguishable from
0. Feistmantels.

The frond described by Kurr from a German loeality as Zmmites
Mandelslohi® is closely allied to, if not identical with, Otozamites
Fejstmanteli. Another example of a similar type of leaf is afforded
by 0. Reglei as figured by Saporta.® These two species are com-
pared by Lignier with a similar type of Ofozamites (0. erassifoliug),
which he has described from a Lias locality in Normandy.”

The Yorle specimen of Olozamites Feistmanteld has a length
of 22 cm.; the pinne vary in length from 8 mm. to 14 cm.,
having an average breadth of 6 mm. The example in the Leeds
Musenm represents a smaller frond, bearing pinne about 8mm. long.

V. 3683. This is the only specimen in the British Museum
which appears to be identical with Zigno’s speeies; it is 6 cm. long
and 1 em, in breadth, hearing short, broad, and closely set pinnge.

1 Ziano (52), p. 10; (81), p. 86, pl. xxxiv. figs. 1-5.

Zigno (52), p. 10; (81), p- 92, pl. xxxv. figs. 1-3 ; pl. xx=vi. figs, 1-5,
Zigno (81), pl. xxxiii, fig. 7.

Oldham & Morris (83), pl. xiv,

Kurr (45), p. 10, pl. i. fig. 3.

Saporta (73), pl. eix,

Lignier (93), p. 141,

= o B e @ s
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Genus NILSSONIA, Brongniart.

[Ann. Sei. nat. vol. iv. p. 200, 1825.]

The characteristics of this genus have already been discussed af

length

in the second volume of the Wealden Flora,! and need not

be recapitulated.

1. Nilssonia compta (Phillips).

9. Nilssonia mediana (Leckenby, ex Bean MS.).
3. Nilssonia tenuinervis, Nathorst.

1328.
1829.
1833.
1841.
1848.
1849.
18a0.
1844.
1856.
1863.

1864.

1867.

1870.
1873.
1876,
1877,
1878.

1885,

1. Nilssonia compta (Phillips).
[Geol. Yarks. p. 148, pl. vii, fig. 20.]
(PL IV. Fig. 5; Text-figs. 39 and 40.)

Prevophylium Williamsonis, Brongniark, Prodrome, p. 95.
Ciyecadites eomptits, Phillips, Geol. Yorks. p. 148, pl. vii. fig. 20.
Prevaphylwn comptun, Tindley & Hutton, Foss. Flor. vol, i. pl. lxvi.
Prtevophyllum comptun, Morris, Annals, vol. vii. p. 118.
Nilssonia compta, Bronu, Ind. Pal, p. 812.
Nilssonia compte, Bronguiart, Tableau, p. 106.
Nilssonia compta, Unger, Gen. spee. plant. foss. p. 295.
Ptovaphylium comptain, Morris, Brit. Foss. p. 19.
Of. Danaites Heriy Zigno, Flor, fose, Oolif. vol. i. pl. xxv. figs, 1-4.
Ci. Pirophyllum princeps, Oldham & Morris, Pal. Ind. p. 23,
pls. x.—xiil.
Ptevoplyllwn complin, Leckenby, Quart. Journ, Geol, Soc. vol. xx.
p- 77, pl ix. fig. 1.
Of, Nilssonia polymorpha, Schenk, Flor. Grenz. pls. xxix—xxxi.
Ftoyozamites comptus, Schimper, Trait. pal. vég. vol. ii. p. 147.
Preroplyltwn eomptunt, Zigno, Flor. foss. Oolit. vol. ii. p. 20.
Prarophylinm comptunt, Phillips, Geol. Yorks. p. 297, pl. vii. fig. 20.
? Anomezamites Sehmidtii, Heer (T7%), pla. xxiii, and xxiv-
Ci. Nilssonia palymoipha, Nathorst, Flor. Bjuf, p- 72 pl. =V,
figs. 3-5.
Nilssonine compte, Schenk, in Richthofen’s China, p. 262, pl. liv.
fiz. 2.

e ————————r

1 Seward (98), p. 50.
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1887, Cf. Nulssonia polymorpha, Schenk, Foss. Pflanz. Albourskette, T
pl- i. fig. 3; pl. v. fig. 22
2 . eompta, ibid. pl. viii. fig. 47,
1892, Nilssonie compta, Fox-Strangways, Tab. Foss, p. 139,

Frond broadly linear, varying considerably in size and in the
depth and number of the segments. The lamina is dissected up to
the central midrib or rachis into truncate segments of unequal
breadth, traversed by several parvallel veins both simple anil
forked ; the lamina is continuous over the rachis of the frond, and
the segments are not laterally attached as in Lteroplyllum.

Brongniart includes in his Prodrome, under the name Prlerophylln
IWilliamsonis, o species from the Tower Oolite in the list of examplos.
of Pterophylium, but in the Thbleww this name oceurs as a Synonym
of Nilssonia compta. Phillips’ figure of this species in the Geology
of the Yorkshire Coast represents a portion of a frond ono-hall
natural size. An earlier drawing given by Young & Bird of
u specimen which is now in the Whithy Muscum (No. 2381)
illustrates somewhat ecrudely the characteristic features of the same
type of leaf,

Nilssonia eompta is one of the most abundant species in the
Inferior Qolite flora, and is usually represented by several
specimens in museum collections. Without attempting a com-
parative account of the various fossils of Mesozoic age which agree
marc or less closely with Phillips’ species, attention may be drawn
to the large leaves figured by Fontaine from the Potomae plant-
beds under the name Platypferigium densinerve. An examination
of a few specimens of this species in the Washington Geological
Museum led me to regard the plant as probably a Nilssonia.

The large and broad fronds from the Rajmahal Hills of India,
figured by Oldham & Morris* and by Feistmantel® as Perophylium
princeps, bear a close resemblance to the largest examples of
Nilssonia compfa ; it is not clear from the illustrations if the
segments of the laming are laterally attached as in Pterophyllumn,
or if the median portion of the frond is incomplete and presents
a decoptive resemblance to that genus. In specimens of Nilssonia
comptn one occasionally sees the rachis rvepresentod by a fairly

! Fontaine (89), pl. xxx. fig. §; pls. xxxi—xxxv.
2 Oldham & Morris (63), pls. x.—xiii.
3 Feistmantel (77), pl. xlvii.
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broad shallow groove, which might suggest the lateral attachment
of the lamina characteristic of Plevophylhon fronds.

The largest examples I have met with are in the Whithy
Musenm, some of which have a length of over 40 cm. and
a breadth of 9em. (vide Text-fig. 40). A large frond, with
narrow segments, 31 cm. in length, may be seen in the Scarborough
Musenm. Glood specimens ave represented also in the Leckenby
Collection, Cambridge, the Muscum of Practical Geology, Longdon,
and elsewhere. A Scarborough speeimen in the Natural History
Museum, Paris, bears the name Nilssonia Williamsonds, the original
specific designation proposed by Brongniart.

Pra. 89.—Nilssania conipte (Phill.}.

Aand B. No. V. 2804, €. No. 40,469. (Nat. size.)

Nilssonia compta, characteristie of the Inferior Qolite vegetation,
appears to be practically identical with some, at least, of the
fronds of Rhatic age described by Schenk,! Nathorst,® and others
as N, polymorpha; this close resemblance affords one of many
instances of the marked agreement between the Rhawtic and Inferior
Oolite floras.

S - R

1 Schenk (67).
2 Nathorst (78Y), (78%).
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39,292, Pl IV. Fig. 5.

A frond 28cm. long and 6:2cem. broad at the widest part;
labelled by Bean Plerophyllwn comptum, This unusually good
specimen demonstrates the Nilssonie chavacter of the species, the
typical form of the segments, and the general habit of the frond.
The parallel veins are well marked as prominent ridges on the
surface of the segments.

Gristhorpe Bay. Bean Coll.

V. 2894, Text-figs. 394 and o

Good examples of fronds of medium width. In one of the
specimens (Fig. ) the manner of attachment and form of the basal
segments ave clearly shown; they extend to the middle of the
upper face of the rachis, and are not attached fo the edge as in
Plerophyllum,. In Fig. 5 the hasal segments ave much shorter
and smaller than in the example illustrated in Fig. o, These two
figures afford good examples of the varviation in the basal portion
of fronds of the same species. The longest frond measures 18 em.
in length.

Near Scarborough. Beckles Coll.

40,469, Text-fig. 39¢.

Amnother basal portion of p frond, showing the broad petiole
and the form of the lowest segments. The segments of this
frond have very prominent veins as broad ribs, with occasionally
much finer veins between. The prominence of the ribs is no
doubt due to the presence of bands of thick-walled hypoderm,
which with the vasenlar bundles probably constituted I -shaped
strengthening givdors stretehing across the lamina,

Text-fig. 40.

Part of an unusuelly large frond in the Whitby Museum.
Owing to the imperfect state of preservation of the median
portion, the segments do not extend so far over the upper face
of the rachis as in the more perfest specimens, The whole frond
measures more than 40 em. in length, and has a breadth of 9 em.
Of. Schenk’s figures of Nilssonia polymerphe; also the fronds from
Tndia deseribed by Oldham & Moris as Plerophyllum princeps.
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39,305. A long and narrow frond, associated with Zenispleris
vittata and other plants.
Near Scarborough, Bean Coll.

Other specimens :—V, 2516 (short and basal segments), V. 2517,
V. 3520, 10,311 (a good example from Gristhorpe Bay), 12,398,
13,510, 13,513, 40,4694, 52,582.

Fic. 40.— Nilssonia compta (Phill.).
A small portion of a large specimen in the Whithy Museum (drawn by
M. SBeward). (Nat. size.)

2. Nilssonia mediana (Leckenby, ex Bean MS.).
[Quart, Jouwrn, Geol. Soe. vol. XX pe 77, pl. viii. fig. 3, 1864.1
(Pl. TV, Figs. 1-4.)
1829.  Cyeadites tenwicaulis, Phillips, Geal. Yorks. p. 148, pl. vil, fig. 19.
1841.  Pterophyllun tenviaule, Morris, Annals, vol. vil. p. 119,

1848.  Prevoplylluin tenuicaule, Bronn, Ind. Pal. p. 1057.
AB49. Pterophylluimn terwicuude, Brongniart, Tablean, p. 106,
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1850.  Prevaphylhun tenuicantz, Ungor, Gen. spec. plant. foss. p. 201.
1854.  Prevophyitiin tomiiceiie, Morris, Brit, Foss. p. 19,
1864,  Ptevophyllum medianun, Leckenby, Quart. Journ. Geol. Soe. vol. xx.
P 77, pl viii, fig. 3.
1864, Prevaphythun tenvicanle, ibid. p. 76,
P anguestifolivie, bid. p- 77, pl. viii. fg. 2.
1870,  Triconites medianys, Schimper, Trait. pal. vég. vol. il. p, 148.
D). angustifolius, ibid.
1873.  Dtevophyllwi viedictéin, Zigno, Flor. foss, Oplit. vol. il p. 24,
ple xxix. fig. 4.
. angustifelian, ibid. p. 26.
P, tenuicaule, ihid,
1875. Prevephyllom madiciin, Phillips, Geol. Yorks. p. 226, lign. #5.
P. tenwioanle, ibid. p. 227, pl. vil fig. 19.
P. angustifolivan, ibid. p. 227, lign. 56.
1809, Nilssonia sediana, Fox-Strangways, Tab. Foss. p. 139.
N. engustifolie, ibid. p. 138,
N tenrtienulis, bid. po 139,

Tiype-specimens.  The type-speeimons of Ptevaphyllum wedivnum,
Leckenby, ex Bean MS., and of P, angustifolium, Lock., ex Bean
MS., arve in the Leckenby Collection, Cambridge (Nos. 278, 275).

Trond broadly linear ; the lamina is divided into numerous
linear segments of nnequal breadth traversed by sevoral parallel
veins. This species agrees closely in habit with Nilssonie oompt,
but differs in the narrower leaf-segments and in their more
acuminate and less truncate apices. The veins are somewhat less
prominent in Nilssonia mediana, and the lamina is thinner and
not so stont as m N, eomptea.

The specimen figured by Phillips in 1829 as Cyeadites tenwicanlis
from the middle shale of Gristhorpe is defined as follows in the
third edition of the Geology of Yorkshive:—* Frond lanceolate,
ample, with a glender rachis; leaflets perpendicular to the rachis,
unequal, ending obtusely, approximate at the base; venation
parallel, delicate.”!

In 1864 Leckenby deseribed two species of Yorkshire Oolite
plants under the names Plerophyllune wmedicnmn and P. angustifolim;
the type-specimens of these species are, 1 beliove, indistinguishable
specifically trom the plant nimed by Phillips Cyeadites tenuicaulss.
According to the strict rules of priovity Phillips’ term should be

1 Phillips (75), p. 227.
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retained, but as we possess the type-specimens of Leckenby his
specific designution mediona may be used in preference to the
older term.

Some of the best examples of Nilssonia mediana, other than
those in the British Muscum, are in the Leckenby Collection,
Cambridge.

39,293. TI IV. Fig, 1.

This frond measures 20 em. in length, and illustrates the larger
form of the species. The segments vary considerably in breadth ;
they ave distinetly broadened at the buse, and longer in proportion
to their width than in Nilssonéa compta. The simple parallel veins
are elearly preserved.

39,290. Pl IV. Fig. 2.

Frond 18 em. long, with very narrow segments, ahout 4 cm. long
and 8-6mm. broad ; more acutely pointed than m 39,293, The
rachis is represented by a shallow groove. This type of frond was
named by Leckenby Pilerophylium angustifolium, and the specimen
is o labelled by Bean; n comparison of several specimens in the
Teckenby and British Museum Collections leads me to unhesitatingly
regard this form of frond as specifically indistinguishable from
Nilssonia medianda.

Upper Shale, Scarborough.

39,298. PL IV. Fig. 3.

A frond 20 em, long, illustrating the very unequal breadth of
the segments. Associated with fragments of Teniopterds vittata.

V. 35568, Pl TV. Fig. 4.

A still marrower frond, m which the apical portion has been
preserved.  This specimen shows the finer texture of the segments
as distingmished from the thicker and coarser segments of IV. compta.

Labelled by Bean Pteraphyllumn angustifolivne.
Gristhorpe Bay.

Otler specimens : — 39,294, 39,308, 39,309 (ulso Teentopteris
gittata).
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8. Nilssonia tenuinervis, Nathorst.
[Beriittelse, p. 35, 1880.]

{Text-fig, 41.)

1880. Nilssoiia tenwinereis, Nathorst, Beriittelse, p. 53.

1894. P Nifssonia polymonpha, Bartholin, Bot. Tidsskrift, pl. i. figs. 5, 6.

1900. Nilssomia tenuinervis, Seward, Manchester Lit. & Phil. Soc. vol. xliv.
P 4.

Frond linear; the lamina entire, characterized by the numerous
fine veins given off almost at right angles from the axis.

Nathorst proposed the specific name fenwinereds for a fow examples
of Nilssonie fronds from the Inferior Oclite of the Yorkshire

Fra, 41.—Nilssonin tenwivervis, Nathorst. No. 13,502, (Nat. size.)

coast, which differ from the other species of the genus in the
greater mumber and fineness of the lateral veins; he notices
the resemblanee which the speecies bears to the genus Tendopteris.
Nathorst’s species may be compared with Nilssonia opientalis, Heer,!

Nathorst’s species appears to be represented by three specimens
in the National Collection and by a few others in the Museums of
Manchester and other places.

1 Heer (78%), pl. iv. figs. 4-9 ; Nathorst (97), pl. i. fig. 18.
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13,502. A specimen 13 cm. long and 45 cm. broad. The
numerous delicate veins are clearly shown, curving slightly
downwards towards the midzib; the texturc of the leaf appears
to be more delicate than in Teniopteris.

Gristhorpe Bay, Presented by Dr. Murray.

Other specimens :—V, 3674, 739,216,

Genus CTENIS, Lindley & Hutton.
[Foss. Flor. vol. ii. pl. ciil. 1834.]

1. Ctenis falcata, Lindley & Hutton.
2. Ctenis, sp.

Tn 1829 Phillips described a plant from the Oolitic rocks of
the Yorkshire coast under the mamc Cyeadites suleicaulis,t and
in 1834 Lindley & Hutton® substituted the name Ctends fuleate,
altering the generie designation on the around that the venation
did not agree with that of Cyeadites. The authors of the Fossil
Flora compared this plant with « species of Aerostichwn and
with Palms, but considered that it should be included among
the Cycadacee. They proposed to apply the generic name Clenas
to ““all leaves having the generul eharacter of Cycadese, but with
the veins connected by forks or fransverse bavs”

There has been considerable difference of opinion among
paleobotanical writers as to the position of Céends in the plant
kingdom ; some authors—Sternberg, Brongniart, Schimper, and
others—have regarded it as a Cyead, while by many others it
has been included among the Ferns. Without giving the history
of the views expressed as to the hotanical position of Ctenis, wWe
may briefly consider the evidence on which the genus has been
voferred to the Ferns rather than to the Cycads.

Tn 1868 Schenk?® discovered certain characters in a specimen of
Ettingshausen’s species: Teniopteris asplenioides, which led him to
substitute the generic designation Cfenis. The veins of the broad
linear segments of the pinnate frond were found to agree in their

! Phillips (29), pl. vii. fig. 21.
2 Lindley & Hutton (34}, pl. ¢ii.
3 Schenk (68}, p. 220, pl. xxy. figs. 1 and la.
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lateral anastomoses with the genus Cfenss, and the lower surface
of the segments was found to be covered with small ecireular
projections regarded by Schenk as sporangia. The preservation
of the specimen did not permit of any microseopical cxamination of

Fra. 42.—Ctenis, sp.  (Nat. size.) From a gpecimen in the Manchester
Musenm (No. 53).

[T am indebted to the Literary and Philosophical Society of Manchester for the
use of the blocks from which Figs. 42 and 43 have been printed. |

the epidermal cells or ‘sporangia.’ Additional evidence bearing
on the systematic position of Cfenis has been furnished in vecent
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vears by Raciborski and Stanb.  The former anthor, in his Fossil
Flora of the Cracow District, describes several species of Ctenis,t
<ome of which exhibit circular projections on the surface of the
segments similar to those noticed by Schenk. The epidermal eclls
of the segments bear several cireular projections which Raciborski
regards as sori or sporangia, and aceepts as evidence of o Filicinean
affinity ; he was, however, unable to recognize any actual sporangial
structure. In a vecent paper by Staub? on speeies of Ctenis, an
unusually large frond of Tiassic age, reaching a length of 2 metres,
i« described under the name Clenis hungarica; on the segments
of this frond were found small depressions which the author of the
species speaks of as sorl.  We see, then, that the inelusion of
Ctends among the ferns rests on inconclusive evidence, and no proof
has been adduced that the civcular elevations or depressions on
the epidermal cells ave of the nature of sori or sporangia.

In his Floran vid Bjuf Nathorst® deseribed some long and broad
lenves with reticulate venation, which he referred to a new genus,
_Authrophyopsis, on account of their resemblance to the simple
fronds of the polypodinceous ferm Anthrophypan.  In 1879 Nathorst
trunsferved these Rheetic specimens to the genus Cfends, the supposed
leaves heing recognized as defached and fragmentary segments of
a pinnate frond. Some of the figures of the Neanian fossils show
cireular elevations on the epidermis like those already referred fo.
My own observations lead me to regard the evidence hitherto relied
on in favour of placing Cfends among the ferns as insufficient, and
1 believe the general habit of the leaves is a strong argument
for imcluding the species of this genus among the Cycadales.
A specimen in the Manchester Museum from the Yorkshire coast
racks was deseribed by Nathorst* in 1880 as probably a new speeles
of Anthrophyopsis; a vecent examination of this specimen has
afforded important information as to the nature of the supposed
sori deseribed by Raciborski, Schenk, Nathorst, and Staub. The
specimen (Text-fig. 42) consists of a portion of a pinna 9 ¢m. in
length and 2:6 em. broad, traversed by short parallel veins which are
connected here and there by oblique transverse veins; the c])illﬂl'm'ull

Raciborski (94), p- 31, pls. avi.xviil.
= Staub (96).

4 Nathorst (78').

4 Nathorst (801}, p. 85,
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cells, which are well preserved, and readily examined under the
microscope after suitable treatment, are characterized by prominent
circular papille agreeing precisely with those figured as sori by
Raciboregki and other authors. It is not uncommon among recent
plants to find the surface cells of a leaf provided with conieal
clevations or papillie ; the civeular elevations on the epidermal cells
of Cfenis (Text-fig. 43, Ar and B) are identical with those met
with in recent plants. The enlarged drawing (Text-fig. 43) demon-
strates the nature of these sorus-like projections as seen in the-
C¥ents scgments in the Manchester Musenm. The throe epidermal

Fra. 43.—Ctenis, gp.  Epidermal cells of the specimen shown in Fig, 42,
highly magnified.
A. Cells in surface-view ; B. side-view of the epidermal cells, showing
the papillie,
= papillie ; & = stomata.

cells shown in side-view m Text-fig. 43 B illustrates the nature of
the circular dots seen n surfuce-view in Fig, 43, p; the shaded
areas in the drawing mark the position of depressions, which no
doubt ocenr immediately above stomata (Fig, 43, ).

In view of these facts, I prefer to retain Ctends as a Cycadean
genus  characterized by pinmate fronds with linear segments
traversed by parallel veins connected at intervals by lateral
anastomoses.
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1. Ctenis falcata, Lindley & Hutton.
[Foss. Flor. vol. ii. pl. ¢iil. 1834.]1
(PL. VILL. Fig. 2.)

1898. Zwnia longifelie, Brongniart, Prodrome, . 94.

1820. Cyeadites sulcicandis, Phillips, Geol. Yorke. p. 148, pl. vil. fig. 21

1834. Cienis fulcata, Lindley & Hutton, Foss. Tlor. pl. ciii.

1838. Ofenis fuleata, Sternberg, Flor. Vorwelb, vii. p. 163.

1841.  Zuites Tongifolic, Morris, Annals, vol. vii. p. 116,

1845. Ctenis fleata, Unger, Syn. plank. foss. p. 163,

1848.  (tenis fuleata, Bronn, Iud. Pal. p. 3564,

1849,  Ctenis fuleate, Brongniart, Tableau, p. 106.

1850. Cfenis faleata, Unger, Gen. spec. foss. p- 30%.

1854, Ctenis fulvata, Morris, Brif. TFoss. p. 6.

1856. Clenis faloate, Zigno, Flor. foss. Oolit. wol. i. p. 190, pl. xxiv.
figs. 1-3.

1864, (enis fuicata, Leckenby, Quart. Jouru. Geol, Soe, vol. xx. p. 76.

1870.  Prevophylivm faleatin, Schimper, Trait. pal. vég. vol. ii. p. 137.

1874. Ctenis faleata, Sehimper, ihid, vol. iii. p. 921,

1875, Gtenis faleata, Phillips, Geol. Yorks. p. 918, pl. vii. fig. 21,

1876, Ci. Gtenis orvientalis, Heer, Flor. foss. Aret. vol. iv. (2) p. 103,
pl. =il fig, 2.

1892. Gtenis faleatn, Fox-Strangways, Tab Foss. p. 137,

1806, Clenis faleeta, Staub, Faldt, Kizl. vol. xxvi. p. 1.

Frond pinnate ; the linear pinnwm are attached obliquely or
almost at right angles to the sides of the rachis, and as regards
their attachment they resemble those of the genus Pteraphylbo ;
the long pinne or segments which reach a length of more thun
10 cm., taper gradually towards an acuminate apex, which is
seldom preserved ; they are traversed by several parallel veins,
connected by frequent lateral anastomoses, which diverge slightly
in the broader basal region of the pinmze (Pl VIIT. Fig. 2). At
the base of each pinna the lamina hecomes broader, the upper
margin is bent slightly upwards on the rachis, and the lower
margin is strongly decurrent. The frond terminates in two pinne
placed almost parallel to the long uxis of the leaf.

The name Zunia longifolia, used by Brongninrt in his Prodyans
in 1828, has been saperseded by Clenis fuleata of Lindley & Hutton.
A good specimen of Cfends from Cayton, near Searborough, in the

' Brongnipet (281), p. 94,
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Natural History Museum, Paris, bears Brongniart’s name Zwmia
Jungifolia, and demonstrates that this designation was applied fo
the pinnate frond now known as Clenis faleata.

33,763. Pl. VIII. Fig. 2.

A good specimen, showing very clearly the manner of attachment
and venation of the pinnm. The longest pinna is rather more
than 12 ¢m. long, without the apex, and 1:2 em. wide. Each
pinna is broadest at the base, and the lower margin is decurrent
on the vachis, being overlapped by the upper edge of the pinna
next helow.

Giristhorpe Bay. Meantell Coll.

V. 3559, Similar to the specimen shown in pl. ciii. of Lindley
and Hutton. Fragments of apieal portions of fronds; the pinna
are more ohligue to the rachis than in 38,763, and their lower
margins strongly decurrent. The veins are clearly shown.

Bowerbanl: Coll.

V. 8560. DParts of fronds with long and gradually tapering
pinng; the longest pinna is about 13 cm. long, and near the apex
only 4mm. in breadth. This example affords an indication of
the long and tapered pinnwe which charactevized the species ; in
most specimens the distal part of the pinnte is not shown.

39,208, Similar to 38,763 (Pl VIIL Fig. 2), but with rather
narrower pinns. The irregulaly striated surface of the rachis is

distinetly shown, with the pinne attached to the margin.
Upper Shale, Scarborough.

Other speeimens :—8089, 13,514, 88,762, 39,205,

2. Ctenis, sp.
(Text - figs. 42 and 43.)

1880, Anthrophyopsis, nov. sp., Nathorst, Rescheriitt, p. 83,

1892, Anthrophyapsis, nov. sp., Fox-Strangways, Tab. Foss. p. 120,

1900, Clenis, §p., Sewaxd, Manchester Lit. & Phil. Soe. vol. xliv. p. 21,
pl. ii. fig. 4.

The specimen in the Manchester Collection referred to as
Ctenis, sp., is too small to enable one to give a diagnosis of the
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characters of the frond of which it formed a part. The form
of the segment with the stout veing and lateral conmnections is
shown in Text-fig. 42. The epidermal papille (Text-fig. 43) have
already been deseribed in the remarks on the gemus Cfenis. So
far as it 1s possible to base any comparison on the single gpecimen
of this type of Cfenis, which is not represented in the British
Muscum, the frond probably agreed fairly closely with that of
Ctents falluz, Nath., from the Rheetic of Scania; it differs from
Ctenis faleata in the greater breadth and coarser venation of the
pinnse,

Genus PTILOZAMITES, Nathorst.
[Flor. Hijgauiis och Helsingborg, 1 21, 1878.]

The genus Plidozamiles Was instituted by Nathorst in 1878,
anidl defined as follows : — “ Folia petiolata linearia, regulariter
pinnata, pinnis tota latitudine basis insertis, margine anteriore
reeta vel paulwm concava, posteriore yotundata, nervis dichotomis.
radisntibus  precserfim versus marginem.  posteriorem.  Differt
a Ptiloplyllo margime auteriore pinnmmm non subauriculata aly
Anemosanite & quO nonnnllie species vix distinguende nervis
radiantibus non parallelis.”

At a later date this author proposed the generic name Clenosamites
for fronds of the Philozamites type which are bipinnate and not
simply pinnate in their habit; this genus has been employed by
Schenk in his description of a bipinnate trond— Ctenozamites eyeadeas
—from Persia.*

We may make use of the more recent designation as a subgenus
of Ptilozamites, ond apply it to hipinnate fronds guch as Clenis
Leckenbyi, Bean MS.  The data we at present possess is insufficient
to emable us to decide with certainty the hotanical affinity of
Ptilozamites, but the probability is that the fronds, having the
characters of Nathorst’s genus, may be best compared with the
recent Cyend, Bowenta spectabills, Hook.

} Nathorst (78%), p. 21.
2 Sehenk (87), P fy plse iy ive, Vi.-ix.
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Ptilozamites (Ctenozamites) Leckenbyi (Leckenby,
ex Bean MR.).

[Quart. Journ. Geol. Soc. vol. xx. p. 78, pl. x. fig. 1, 1864.]

1856. (udintopteris Deckenbyi, Zigno, Flor. foss. Oolit. vol. i. p. 111.

1864. Otenis Leckenbyi, Leckenby, Quart, Journ. Geol. Soc. vol. xx. p. 78,
pl. x. fig. 1.

1869, Cheadapteris Leckenbyi, Sclimper, Trait. pal. vég. vol. i, p. 487.

1875.  Odontapteris Leelenbyi, Phillips, Geol. Yorks. p. 218, lign. 41.

1880,  Prilozamites (Clenopteris) Leokenbyi, Nathorst, Bevitt. p. 83.

1892. Ptilozamites Leckendyi, Fox-Strangways, Tab. Fogs. p- 41

Lype-specimen.  Woodwardian Muscum, Cambridge (Leckenby
“Coll., No. 245).

Frond bipinnate ; rachis stout, giving off pinne at an acunte
angle; the pinnm have slender axes bearving faleate segments
attached by the whole of the broad base, the apices are obtusely
pointed and divected upwards, in the distal portion the margin may
he finely denticulate; several veins enter the base of each segment
and diverae slightly, and they branch dichotomously once or more
as they pass to the distal edge of the segment, which is formed of
the strongly bent posterior margin.

This species does not appear to be represented by any specimens
in the British Museum Collection of Yorkshire plants; the only
examples T have met with are those in the Leckenby Colleetion,
Cambridge, the best of which was fisured in 1864 under Bean’s
manugeript name, Clends Levkenbye,

I am indehted to Professor Nathorst for ealling my attention to
a specimen in the Stockholm Museum in which the margin of the
gegments is finely denticulate towards the apex.

The species which present the closest agreement with Pfilozamites
( Ctenosamites) Leekenbyi ave those described by Nuathorst from
Scania,' and the still finer examples figured by Sehenk?® from
Persia. A specimen in the British Museum (No, 40,674) from
the Liassic beds .of the south-west of England bears a strong
resemblance to Leckenby’s Inferior Qolite gpecies.

Fontaine has deseribed several examples of fronds not unlike
Ptilozamites Leckenbyd from the Potomac beds; the species

Nathorst (78), pls. vii., xi., and xii. ; (78%), pl. iii.
Schenk (87), pls. iii., iv., vi-ix.

1
2
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Clonopteris insignds, Font.,! may be specially compared with the
English type. It is worthy of note that some of the frond
fragments described by Feistmantel from the Upper Mesozoic beds
of Queensland as Lhinnfeldia odontopteroides (Morr.) should be
veferred to Clenozamites.

Genus DIOONITES, Miquel.
[Lijdsch. Wis. Nat. Wet. vol. iv. p. 205, 1851.]

The solitary specimen which I have referred to this genus
docs not afford entively satisfactory evidenee as to the precise
mamner of attachment of the pinnee to the rachis, bub it is
probably better to adopt the designation Divenites than any other
ceneric name. 1 have elsewhere given a comprehengive diagnosis
of this genus.®

Dioconites Nathorsti, sp. nov.

Type-speetmen.  Woodwardian Museum, Cambridge (Lmzkcn‘by
Coll., No. 222).

Frond pinnate; the pinne arve given off from a fairly stout rachis
it an acute angle. The pinna are narrow and linear, 3-4 mm.
wide, and reaching a length of §em.; they ave attached by the
whole of the base, which is slightly wider than the rest of the
pinne ; the pinne are tapered gradually to an acuminate apex,
and are traversed by about eight parallel veins.

On the back of the type-specimen Nathorst has written: ¢ This
is a new species, belonging to some genus allied to Pleroplyllum.”
In the best specimen, which is probably scen from the upper
side, the rachis has a length of 145 em.; the pinnwe appear to be
attached laterally, but this is, I believe, due fo the exposure
of the dovsal surface of the frond. The frond must have reached
a considerable length, and the breadth, which is faily uniform
in the portion preserved, measures approximately 15-16 cm.

! Fo{:tuiue (89), p. 136, pls. Ixi.—Ixiii.
2 Feistmantel (90), p. 101, pl. xxix, figs. 1 and 5.
 Beward (93), p. 41.
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In all probability the TLeckenby specinien represents o new
species; I have chosen the specific name Nuthovsti after my friend
Profossor Nathorst, of Stockholm, whose work has materally
sided me in the identification of the Yarkshire plants.

Dr. Richards, who printed a list of British Cycadean leaves i
1884," vefers this specimen to an Indian species, Plerophyllum
distans, Oldham & Morris, ind adopts the generic name Divonites.
The frond so named by Morris from the Rajmahal Hills is repre-
sented by imperfect fragments, which hear a close resemblance to
the Yorkshire specimen, but the evidence is not, I helieve, sufficient
to justify us in making use of his specitic designation.

Among other Cycadean fronds from Indian lovalities which are
very similar to Divonites Nuthorsti, may be mentioned Zamites
prozimus, Feistmantel ® Cyeadites Blanfordianus, Oldham & Morris,”
Ptevaplyllun Footeanum, Ieistmante A Another species similar
to Dicanites Nathorsti is that described by Jacger as Osmundites
pectinatus * (= Pterophylihun Jacgeri, Brongn.). The Rhetic
species, Preroplyllumn Brawnianwn, Gopp.,” and P. carnallianai,
Gipp.,” may also be compared with the English type.

The frond figured by Hosius & VYon Marck ® as Divonites
abietinus, Miq,, bears a rescmblance to D. Nathorsti.

A Genus of Doubtfui Affinity.

Genus PODOZAMITES, Braun.
[Miinster - Beitrige Petvefact. Heft vi. p. 86, 18435.]

Braun proposed this genmeric name, as a substitute for Zwmia
of Brongniart and Zwmites of Presl, for such species as Zmmites

1 Richards (84), p. 5.

2 Feistmantel (77, p- 62, pl. sli. figs. 1 and 2.
3 Oldham & Morris (63), pl. ix. fig, 2.

+ Feistmantel (79), pl. vi-

Jaeger (27), pl. v. fiz. 6.

¢ Schenk (67), p. 164, pl. xxxviii. figs. 1-10.

7 Ihid. p. 168, pl. xaxix. fig, 4.

6 Hosius & Von Marck (79), pl. xliv.
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distans, Presl, and Z. lanceolotus, L. & . The following is his
definition of the genus:—

«Leaves pinnate; segments distant, alternate, contracted towards
the base. Veins divergent at the base of the segments, approxi-
mately parallel in the median and apical portions.”

The definition of Podezamites, which has been somewhat modified
by later writers, may be stated as follows :—

Frond (or shoot?) pinnate, the slender axis hears segments,
usually somewhat far apart and at unequal distances, which vary
considerably in both size and shape, from narrow linear uand
acuminate to broadly oval and obtusely pointed segments; the
segments are constricted basally, and traversed by numerous veins
divergent at the base and approximately parallel to the edges of
the narrewer segments, but convergent in the distal portions of
the broader segments. The base of the petiole may he enclosed by
broad acuminate imbricating scale-leaves.

1t has been the custom to include this widely-spread genus in
the Cycadacese, but it is worthy of note that the resemblance which
the fronds possess to a shoot of Agathis australis, Salisb., a New
Zealand Coniter, renders it by no means impossible that its true
position is among the Conifers, Such specimens as we possess do
not enable us to determine the precise manner of attachment of
the segments, but there are indications of a spiral phyllotaxis
which would afford a strong argument in favour of the relationship
of Podozamifes to the Coniferse. Among recent Cyeads, there are
specics of Zamia, Ceratozamia, Macrozamia, and Eneephalartos,
which closely resemble Podozamites lanceslatus, but in the Cyeadean
fronds the segments are more regularly disposed than in most of
the examples of the fossil species. Schenk prefers the gencric
name Zamites to Podozamites; this author has figured a speeimen
which bears scale-leaves at the base of the petiole,! suggesting an
origin from a lateral bud such as is oceasionally produced by recent
plants of the genus Cyeas;* the scales, as Schenk points out, may
be compared also with the bud-scales of Agathis.

Another example of Podozamites { P. lanceolatus minor *) is figured

! Schenk (67), pl. xxxvi. fig. 3.
* Lo, cit. p. 160,
5 Nathorst (781, pl. svi. figs, 10 and 106
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by Nathorst from the Rheetic beds of Bjuf, in which the lower
part of the petiole is clasped by a few imbricate bracts hearing
a striking resemblance to bud-scales.

The structure of the epidermis of the pinne is deseribed by
Schenk, and regarded by him as an argument against an alliance
with the genus Agathis; the form of the epidermal cells, how-
over, does not, I believe, constitute an important objection to the
suggestion that Podozamites may represent the shoot of a Conifer
rather than the pinnate frond of a Cycad.

Tn addition to the type represented by Podozawmites lanceolatus,
there are others characterized by broadly oval segments, '
which suggest o comparison with the broad leaves of Agathis
Dammara, Rich.

It is unsatisfactory to express a definite opinion in favour of
assigning Podozamites to the Coniferee rather than to the Cycadacese
on such evidence as iz hefore us, but I am disposed to favour the
view that the plants, which it has been customary to refer to
Braun’s genus, may be more correctly compared with the Conifer
Agathis than with any recent Cycad.

Podozamites lanceolatus (Lindley & Hutton).
[Foss. Flor. vol. iii. pl. esciv. 1836.]
(Text-fig. 44.)

1836,  Zwmia lanceolatus, Lindley & Hutton, Fass. Flor. pl. exeiv.
1848. Zumites lunceolatus, Bromm, Ind. Pal. p. 1378.
1849,  Zamites lanceolatus, Brongninrt, Tableau, p. 108.
1850, Zumites luncenlatus, Unger, Gen. spec. plant. foss, p. 282.
1853, ? Zuwmites Staweri, Ettingshausen, Lias Oolit. Pllang, pl. ii. fig. 4.
1864, Zamites lancealatus, Morris, Brit. Foss. p. 25.
1864, Zumites lanceolabus, Leckenby, Quart. Journ. Geol. Soe. vol. xx. p. 77.
1866, P Podazamites lanceolatus, Newberry, Foss. Plants China, pl. ix. fig. 7.
1868. Zamites lanceolatus, Bichwald, Leth. Ross. pl. iii. fig. 1.
1870. Podozainites lanceolatus, Schimper, Trait. pal. vég. vol. ii. p. 160.
1875, Zamites lanceolatus, Phillips, Geol. Yorks. p. 224, lign. 4.
o Podozamites lancealatus, Feistmantel, Pal. Ind. pl. iil. figs. 7-17;
pl. iv. figs, 1-10.

1 B.g. Podozamites Reinit, Geyler (77), pl. xxxiil,, xxxiv, ; Yokoyawa (89),
pl. vi.
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1877. Podozanmites lanecolatus, Heer, Flor. foss, Avet. vol. iv. (3), pl. vil.
figs. 1-T7.
P lanesolatus, ihid. vol. iv. (2), pl. xxiil. fig. 45 pl. xxvi. fizs. 2 and 3 ;
pl. xxvii. figs. 1 and 5.
P laneeolatus ininor, ibid, p] xxvil. figs, 6-8.
Ct. P, einsifoinis, ibid. pl. iv. figs. 8-10; pl xx. fig. 6.
? P, laneeolatus, Geyler, Pnlmnnt vol. xxiv. pl. xxxiii. fige. 1-4;
pl. xxxiv, figs. 3-5.
? P ensiformis, ibid. pl. xxxii. fig. L.

1881,  Pudozapites laneeolatus, Zigno, Flor. foss. Oolit. vol. ii. p. 119.
1885,  Dodozamites lanceolutus, Dawson, Trans, B. Soc. Canada, pl. 1. fig. 3.
1887. & Pudp=auites lanceolatus, Schenk, Foss. Pflanz. Albourskette, pl. viil.

fig. 42,
15889, Ps a’o:mmtﬁe langeolatus, Yokoyumna, Journ. Coll. Sci. Japan, vol. iii.
Ip- 45 et seq., pls. iv. efe.
P. lanceolatus, Heer, loc. eit. vol, v. (2), pl. v. figs, 1-11.
P. angustifolivs, ibid. pl. v. figs. 11 and 12.
1800,  Podozaiites lanceolatus, Schenk, in Zittel, p. 218.
1892,  Pudoziinites lanceolatus, Fox-Strangways, Tab. Foss. p. 140.
1804, ¥ Podo=winites fanceolatus, Yokoyama, loe. cit. vol. vii. p. 222; pl. xxiii.
figs. 4 and 5
1896, Podozamites e‘.frmrn-?rrim, Hartz, Med. Gron, vol. xix. p. 237, pl. xiii.
figs. 1, 8, 4, 8, 6, 8, and 9; pl. xiv, figs. 1-3 and 5.
P. Scheitlii 1b1d pl. xiii. figs. 2 and 7.
1897.  Podozwnites lahesalatus, Nathorst, Flor, Spitzb. p. 13, pl. i. fig, 5.
P. angustifolivs, Bartholin, Dan. Geol. Anders. pl. A, figs. 9 and 10.
1900, Podozamites lanceslotus, Seward, Manchester Lit. .md Phil. Soe.
vol. sliv. p. 15.

Type-specimen of Lindley & Hutton in the Manchester Museum,
Owens College (No. 321). '

Frond pinnate; rachis slender, giving off at unequal intervals
linear lanceolate segments; the segments are characterized by their
gradually tapered acuminate apices and constricted bases; they are
traversed by several parallel veins.

The type-specimen was obtained by Williamson from Haiburn
Wyke, and presented with a drawing and brief description to
Lindley ; it is deseribed by the former as “no doubt prm'lueed by
some one of the Cycadeoideons stems of the Oolitic rocks. The
rachis is 13 cm. in length, bearing irregularly disposed linear
pinnie, about 7 mm. broad, attached by a narrow base. The longest
pinna measures 7em. in length, and tapers gradually to an
acuminate apex, but becomes suddenly narrow towards the basal
end; a few of the pinne appear to be laterally attached to the
rachis, with a slightly decurrent lower margin, but in one or two of
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the pinne the attachment appears to be rather on the upper face
of the rachis. The veins are numerous and parallel, as in the
Cycadean genus Zanmiles. The speeimen is not sufficiently well
preserved to enable us to determine the exact manner of attachment
of the pinmwe, and it ix very doubtful if all of them are shown in
their original position. It is probable that the pinnwe of this speeies
were deciduous and separated from  the vachis by a definite
separation-surface, and this cirenmstance adds to the danger of
assuming that all the leafiets ave in their original positions.'

The considerable amount of variation in the size and form of
the segments has given visc to the institution, by Heer and other
authors, of several varietal terms, but it is improbable that the
numerous so-called varieties were borne by distinet plants. 1t
would seem that the species is characterized by a marked tendency
to variation in the form and dimensions of the linear-lanceolate
segments, A specimen in the York Museum, which eannot
reasonably be separated specifically trom the ordinary type such
as is vepresented in Text-fig. 44, illustrates this vartability. The
pimnee in the York specimen are approximately 4 mm. in breadth ;
they are arranged on. the shale at umequal distances apart, and
attached by a narrow base to the slender rachis.

Among the numerous specimens figured by Heer from J urassic
rocks of Siberia and Spitzbergen, there ave several which appear
to be identical with Podezamites lanceolatus (L. & H.), and others
with broader segments (e.g. P. pulchellus*®) which represent another
specific type.

We find several Rhwetic examples of Lodozamites® veferred to
such species as . Tanceolutus, P. distans, T. Envmonst, and others,
which appear to be almost, if not quite, identical with the type-
species of Lindley & Hutton ; it is clear that this plant was one
of the most widely spread elements in both the Rheetic and Oolite
floras.

39,303, Text-fig. 44.
Thig gpecimen has a length of 17+5 cm. from the base to the tip
of the highest leaflet. The preservation is unfortunately not very

U Seward (00), p. 16
2 Heer (77), vol. iv. (1}, pl. ix, figs. 10-14.
3 Vide Nuthorst (78) 3 Scheuk (67) ; Foutuine (33, pl. xxxiii. fig. 2, ete.



Fic. 44— Todozamites lanceoluties (L. & H.). (39,303.)
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good as vegards the manner of attachment and venation of the
leaflets. As shown in the drawing, the pinnwe (or leaflets) are
not regularly disposed on the axis, but oceur at irregular distances,
thuy differing from the more regular arrangement of pinne in
a Cycadean frond. Each ‘pinna’ is nwrower at the base and
tapers gradually to an acuminate tip; the veins are numerous
and approximately parallel to the edges of the leaflets. The
figured specimen bears a close resemblance to the type-specimen
of Lindley & Hutton (in the Manchester Museum); cf. also the
figure given by Schenk in the Flora der Grenzschichten of Zamites
distans, Presl, var. longifolia. A specimen from Bayrenth (Keuper)
in the Museum Collection (No. 1184) also hears a close resemblance
to 39,303.

Near Scarborough. Bean Coll.

U Sehienk (67), pl. xxxvii- fig. 1.
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Class GINKGOALES.

Family GINKGOACEZ,

The genus Ginkgo (ov Salishuria), the Maidenhair-tree of China
and Japan, has long been recognized as an jsolated member of the
Conifers; but in recent years it has been shown that there arve
good grounds for giving expression to its peculiarities by instituting
a special division of C(rymnosperms for the inclusion of this mono-
typic genus.

In a recent number of e Natiirlichen Pflanzenfamilien by
Engler & Prantl, the name Ginkoales is adopted as a class-
designation, and in this <ubdivision of the Gymnosperms is included
the family Ginkgoaces, represented by the single living genus
Ginkgo. The following definition of the (tinkgoacew is guoted
from Engler & Prantl :—!

¢ Flowers unisexual, dicecions, without perianth. Male flowers
shortly stalked, long, and of loose or open structure. Stamens
with two frce pollen-gzacs. Pollen spherieal, producing two
spermatozoids before fertilization. Female flowers supported on
a long axis bearing usually two terminal carpels, and rarely more
than two; these ave stalked spherical bodies, the seed heing
currounded at the base by an enveloping eollar-like structure.
Ovules with one integument. The ripe seeds have a fleshy outer
coat and « hard, strong, inner coat. Embryo with two eotyledons.
Leuves stalked ; the lamina divided into two or more lobes.”

The most important advance made in recent years as regards our
knowledge of the morphology and natural position of GHinkgo 18 the
discovery by the Japanese botanist Hirase' of large cilinted and
spirally coiled spermatozoids, which are produced in the pollau-tuhe
shortly before fertilization. Among Conifers {he male generative

1 Engler & Prantl (97), p. 19
* IMivase (97) (98).
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cells, so far as we know at present, are always non-motile; but,
on the other hand, spermatozoids similar to those of Ginkge have
recently been discovered in two genera of Cycads, Cyeas' and
Zamia2 The fertilization of the egg-cell by means of spermatozoids
affords an important distinction between the Ginkgoales and
Coniferm, and serves as another connecting link between Glinkgo
and the Cyeads. There are several leatures, as regards hoth
vegetative and reproductive characters, in which Ginkgo shows
a distinet approach to the recent Cycads; and the Cycadacew ave
linked to the Ferns by several Palwozoic genera of plants, which
it is mow customary to inclade in the class Cycadofilices, In
the Ginkgoncew, then, we have a family connected by several
characters with the Cycadacem, and, like the Cycads, exhibiting
certain points of contact with the Ferns.

Ginkgo is the sole surviving representative of the Ginkgoales,
but there is good reason for including in the same class certain fossil
genera characteristic of the Mesozoic epoch. In the first place
we have several fossil species usually veferred to Ginkgo itself;
the genus Baiera is another closely allied type which should be
placed in the same family, and T believe we may reasonably
inelude in the Ginkgoncere the type of female flower to which
Carruthers guve the name Beania® There ave several other
genera which are often referred to the same family with Ginlgoe,
hoth of Palmozoic and Mesozoic age, bub these need mnot he
discussed here, The only other genus, represented in the Inferior
Oglite strata of FKast Yorkshive, which mneed be considered as a
possible claimant for membership of the Ginkgoacese is Heer's
Czekanowshia, in which is now included the plant named by
Lindley & Hutton Sefenites Murrayand; for reasons stated else-
where I have considered Czelanowskie as a Conifer of which the
precise position is a matter of uncertainty. The evidence on which
a close relationship of Heer's genus with Gindigo has frequently
been assumed to exist, is not strong enough fo justily any
statement which would imply more than a possibility of the two
genera belonging to the same family,

1 Tkeno (98),
* Webber (97).
¥ Carvuthers (67).
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Genus GINKGO, Kempfer.

[ Amnitaten exoticarum, p. 811, 1712, Linnwus, Mantissa Plantarum,
p- 313, 1771.]

1. Ginkgo digitata (Brongnimt).
2. Ginkgo whitbiensis, Nathorst.

The maidenhair - trec was first described under the name
Ginkgo by Kempfer in 1712;! this anthor published a drawing
of a shoot and ovule, and spoke of the plant as Ginkgo or Ginan,
vulgo Ttsjo: “arbor nucifern folio adiantino.”  Linnwcus adopted
Kempter's designation, and veferred to the plant as Ginlgo biloba.
In 1797 Smith® placed this species among the Conifers; he
proposed the generic name Salishuris anid a new specific designation
adiantifolic in place of the “yneonth mname Ginghko and the
incorrect specific term bilobe.”  Since 1797 the names Giilgo
Biloba and Sulisburie adientifolic have both vemained in common
use, Among the numerous references to Gingko in the literature
of the present century we find several reconds of the development
of both male and female flowers in trees grown at Montpelier,
Vienna, Kew, and elsewhere. By Richard, Endlicher, and several
other authors, Gimlge has been placed in the family Taxines ;
but Bichler, in an important contribution to Martivs® Flora
Brasiliensis, proposed to inelude the genus in a separate tribe, the
Salisburvese.® In 1840 Zuccarini' ealled attention to the resem-
blance of the voung leaves of Ginkgo to those of the African
Cycad Encephalartos horridus, and instituted a comparison between
the short shoots of the maidenhair-tree and the main stem of
Cyeads. During the past tew decades new facts have gradually
been brought to light demonstrating other and more imiportant
resemblances between Ginkgo and the Cycads, and finally the
discovery of motile spermatozoids in both Cyeads and Ginkgo

1 Kempfer (1712), . $11. A more complete listavieal sketeh of Gindgo is
given in a recent paper by Miss Gowan and mysell: vide Soward & Gowan
{00), p. 111,

2 Bmith (1797).

3 Bichler (92).

Zuecarini (40).
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afforded sufficient reason for the institution of a separate
subdivision of the Gymnosperms in which to include Kempfer's
QeTs.

Ginkgo is sometimes spoken of as unknown in o wild eondition,
but this statement has recently been challenged by Mrs. Bishop
(Miss Bird), who spenks of having “met with several fine
specimens in the magnificent forests which surround the sources of
the Gold River and the smaller Min in Western China.”" !

The genus Ginkgo, as represented by the single living species
Ginlgo bilobe, may be diagnosed as follows :—

A tree of pyramidal form reaching a height of over 30 metres,
with smooth grey bark, charactorized among existing Gymnosperms
by its flat, broad leaves, with the Cyelupteris type of yemation,
decidious in the autumm, possessing & long and slender petiole
slightly grooved on its upper surface and a lamina varying con-
giderably in size and shape, aceasionally fan-shaped and entire, but
more frequently divided into two halves by a more or less docp
median division, or subdivided into several weodge-ghaped lobes.
The foliage-leaves occur cither seattered on long shoots or erowded
at the apex of short shoots; the latter form of leaf-bearing axis
often passes by apical growth into the long shoots bearing scattered
leaves sepurated by long internodes.

Flowers dicecions. The male flowers, which occur in the axils
of scale-leaves, have the form of a stalked central axis bearing
scattercd, loosely disposed stamens; ench stamen consists of a
dender filament terminating in a very small apical scale, bearing
usually two, sometimes three or four, elliptical pollen-sacs which:
open by longitudinal dehiscence. The pollen - grains develop a
yudimentary prothallus consisting of a few cells, and before
fertilization two large spirally coiled multiciliate spermatozoids are
produced from the generative nuclel in the pollen-tube. The
female flowers usually have the form of a long peduncle bearing
two terminal elliptical ovules onclosed at the hase by u collar-like
envelope representing a reduced carpellary leaf.  Abnormal female
flowers, possessing more than two ovules, are not infrequently met
with., Fach ovule consists of a nucellus enclosed by a single

! Letter to the London Steadard, Aug, 17, 1899, Vide ulso Bird (80), vol.ii.
Pe Ldds
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integument, which in the vipe seed forms a thick fleshy covering
surrounding a hard woody shell ; the nucellus possesses a well-
marked pollen-ehamber, and in the mature ovule the greater part
of the nucellar tissue iz reduced to a thin papery layer enclosing
a large embryo-sac which nsually confaing two archegonia. After:
fertilization, which may oecur either before or after the oyule has
fallen from the tree, the ege-cell develops divectly into an embryo
with two cotyledons,

The secondary wood of Ginkgo is composed of tracheids with
numerous bordered pits on the radial and not uncommonly on the:
tangential walls. Resin ducts oceur in abundance, both in the pith
and in the corftical tissues.

Tt is unnecessary to enter here into a detailed examination of
the histological characteristics of Ginfgo; but we may briefly
summarize some of the features in which the genus agrees with
the Cycadacese.

1. The archegonia possess two neck-cells.

9. The seeds arve situated at the margin of the carpellary leaves,

and have a fleshy testa,

3. The male reproductive ecells have the form of motile

spermatozoids,

4, The short shoots bear seale-leaves and foliage-leaves, and

present a close resemblance to the stems of Cycads.

5. The presence of a large pollen-chamber at the apex of the

nueellus.

6. The existence of centripetal wood in the cotyledon-stalk, us

also in the foliage-leaf, petiole, and elsewhere.

7. Resemblances in the anatomy of the short shoots to featurcs

characteristic of Cycadenn structure.

We need not concern ourselves for the present with the various
views that have been held as to the morphology of the female
flowers, a subject which has given rise to no little controversy, nor
need we attempt an exhaustive deseription of the various features
of morphological and phylogenetic importance exhibited by both
vegetative and reproduetive organs.!

The leaves of Ginkgo biloba, which Kwempfer and others have
compared with those of the maidenhaiv fern, are of special

1 Vide Seward & Gowan (00).
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importance from the point of view of the acological history of
the genus.  The broad, wedge-shaped or fan-shaped lamina, with
its numerous spreading and dichotomously hranched veins, at
once sugeosts a comparison with such recent ferns as Adiantum
renifarme, Lo, Trichomanss rentforme, Forsti, Seolopendrium nigiripes,
Waok., Lindsaya veniformis, Dry. and others. For many years the
fossil leaves of Ginkgo were regarded by Brongniart and other
authors as species of forns, ond usnally ineluded in the genus
Cyelopteris.

Tt was Heer who first drew attention to the probable generie
identity of certain Mesozoic leaves from the Aretic regions and
Northern BEuropean localitics with the forn-like leaves of the
maidenhair-tree.t The recognition of these fossil leaves as species
of Ginkgo rather than as forns was based on the form of the petiole,
which, Heer pointed out, agrecs exactly with that of Ginkgo biloba,
hut more espeeially on the discovery of male flowers practically
identical with those of the vecent species, and of seeds and short
foliage shoots very similar to those of the maidenhair-tree.
There are but few recent plants possessing leaves which might
be mistaken for those of Glnkgo; @ few ferns, such as those
already mentioned, have leaves in form and venation very similar
to the maidenhair-trec; but the form of the petiole and the
frequent association of the reproductive stractures with fossil
leaves, afford confirmatory evidence which enables us to speak with
cortainty as to many of the fossil forms. Among the Angiosperms
Ginkgo-like leaves are very rave, and in such @ plant as Hekeo
Basteri, R. Br., the reticulate venation precludes confusion with
the fern-like leaf of Ginkgo.

Trom evidence afforded by fossil leaves and flowers it has been
possible to draw up a history of the Ginkgoacese, which demon-
strates the extreme antiguity and wide goographical distribution of
Ginkgo and other generd. It is trae that some of the leaves
veferred to Ginkgo may be ferns, and on the other hand certain
ws-called fern spocies might equally well be referred to the
Ginkgonacese.

Tn 1881 Heer! published an interesting paper on the history of
Ginkgo-like trees, in which he summarized the available data,

1 Heer (81%).
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concluding that ancestral forms of the rvecent plant existed as
far buek as the Upper Carhomiferous period. Sinee this puper was
written many new facts have come to light, which cnable us to
extend the geographical distribution of the family and strengthen
Heer's conclusion as to the importance of these Gymmospermons
plants in the Mesozoic or even in the Palwozoic epoc Al

Such genera as Ginkgoplyllun, Saportea, Trichopitys, Dicrano-
phyllum, Rhipidopsis, Whittleseya, and even Ginkgo itself, have
been described from Carboniferous and Permian rocks as probable
wembers of the family to which Ginkgo biloba belongs. — As
regards some of these genera, there is havdly sufficient evidence
in favour of their inclusion in the Ginkgoales; on the other
hand, the close resemblance of the Permian leaves referred to
Ginkgophyllum, Ginkgo, Saportad, and Baiera, to the vecent plant,
render it probable that closely allied species existed in the
Palsozoie eva. Certain fossil sceds from St Etiennc, of Permian
age, described by Brongniart' ag species of  Cardivearpus, ave
almost identical in structure with Gindgo sceds. 1t is, however,
from Mesozoie strata that we obtain the most striking proof of
the abundance of Ginkgo-like trees in the vegetation of the past.

Although as a rule it is, for vavious reusons, preferable to
avoid the application of the name of a recent genus to fossil
species, yet the gemeric numes Gindgo and Salishwrie have been
so generally used for fossil leaves, and on evidence of u trustworthy
nature, that it would be inadvisable to suggest a depmrture from
so well established @ custom. The leaves described by Gardner
from the Tertiary beds between the basaltic lava-flows of Mull,
and reterved to Unger's specics Ginkgo adiantoides® agree o
closely with those of the recent species that we may well hesitute
to admit even a specific difference. When we come to examine
the Jurassic and Cretaceous species, examples are mnot lacking
which also exhibit the closest agreement with the surviving type.
It has been pointed out by more than one author that the number
of speeific names applied to Jurassic Ginkgo leaves is ExCesEIVe |
palwobotanieal writers have frequently overlooked the wide range
of varintion exhibited by leaves on the same tree of 2 living

L Brongniaet (81).
2 Gardner (83), pl. xsv.
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Ginglo. There is a wide difference hetween the small entire
Jeaves borne on fertile shoots and the larger ones with a shallow
central incision, and between these and the leaves of which
the lamina is divided into several comparatively narrow lobes
by divisions extending almost to the petiole. The leaves with
a large spreading and much dissected lamina are often found
on young and vigorous shoots or on seedlings ; these might well
be included in a distinet species if found as isolated fossils.!

Tt has been customary to make use of Braun’s generic name
Baiera® or Unger’s term Jeanpaulia for leaves of u Ginkgo-like habit,
but having narrower or linear scgments of the type represented
in Pl IX. Figs. 3-7. Such a generic distinction is no doubt,
in some cases at least, purcly artificial, but as it serves a useful
purpose we may continue the custom, admitting that a distinetive
generic name does not necessarily imply a distinetion of great
taxonomic importance. It is easy to obtain o series of fossil
leaves exhibiting various transitional stages between the type,
in which the lamina is entire, and such a form as that shown
in Fig. 6, Pl. IX., where the lamina is reduced to forked acicular
segments. The limits of the two genera, Ginkgo and Baiera,
cannot therefore be accurately defined, but, speaking generally,
the former name is applied to leaves with an entire lamina, or
with a lamina divided into two or more comparatively broad
segments, while the latfer name implies leaves in which the
segments vary in breadth from less than 1mm. to 2 or 8 mm.
in breadth, and may be usually described as linear.

1. Ginkgo digitata (Brongniart).
[Hist. vég. fass. p. 219, pl. Ixd. bis, figs. 2 and 3, 1828.]
(P, TX. Figs. 1, 2, 9, and 10; Text-fig. 45.)
1828, Cyelopteris digiteta, Brongniart, Hist. vég. foss. p. 219, pl. xi. bis,
figs. 2 aud 3.

1829,  Sphenopteris latifolia, Phillips, Geol. Yorks. p. 148, pl. yii. fig, 18,
1833. Cyelapleris digitata, Lindley & Hutton, Foss. Flor. vol. i. pl. lxiv.

1 For figures of several forms of leaves of the recent spocics, vide Seward &
owan (00), pl. x. figs. 62-66, T70.
* Braun (43), p. 20.
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1836. Adiantites digitatus, Gippert, Fess, Farm. p. 217,
. Muttani, ibid.
1838.  COyclopteris Huttoni, Sternberg, Flor, Vorwelt, vii. p. 66.
. digitata, ibid.
1841, Cyelapteris Huttani, Gippert, Gatt. foss, Pllan. (v, and vi.}, pls. iv., v.
figs. 17-19.
1843. Baiern digitate, Broun, in Miinster, p. 21.
L. Huttoni, ibid.
A846.  Cyelopteris digitate, Dunker, Wealdenbildung, p. 9, pl. 1. fig. 8;
pl. v. figs. 5 and 65 pl. vi. fig. 11.
1848. ? Cyelopleris digitate, Bronn, Ind. Pal. p. 376.
1849. Oyelopteris digitate, Brongniart, Tableau, p. 105.
Buaiera Huttoni, ibid.
1830. Clyelopteris digitata, Unger, Gen. spec, plant. foss. p. 94,
¢, Huitoni, ibid.
1852,  Oyelopteris digitate, Ettingshausen, Abh. k.-k. geol, Reichs. vol. i
Abth. 3, p. 12, pl. iv. fig. 2.
1863, Oyelopleris digitata, Andrae, Foss. flor. Sieben. p. 31.
1854,  Cyelupteris digitata, Morria, Brit. Foss. p. 7.
1856. Cyelopteris digitata, Zigno, Flor, foss. Oolif. vol. i, p. 102,
. Hudtani, ibid. p. 103,
1864, Cyelopteris digitata, Leckenhy, Quart, Journ. Geol. Boc. vol. xx. p. 76,
pl. iv. fig. 6.
1868. Cyelopteris incisa, Eichwald, Leth. Ross. pl. iv. fig. 6.
1869. Baiera digitata, Schimper, Trait. pal. vég. vol. i, p, 423, pl. xliv,
fig, 1.
1871. 2 Baivra multipartita, Schenk, Palieontograph. val. xix. p. 10 pl. xxiv.
pp- 1-8.
A876.  Cyelopteris digiiaie, Phillips, Geol. Yorks. p. 200, pl, vii. fig. 18,
1877. @inkgo digitata, Heer, Flor, foss. Avet. vol. iv, (1), p. 40, pl. viii.
fig. le: pl. x. figs. 1-6 (including the following varieties : bilola,
quadrilobe, multiloba, and aigustiloba).
G, Hittoni, Heer, ibid, p. 48, pl. x. fig. 10; vol. iv. (2), p. 69, pl. v-
fig. 1&; pl. vil. fig. 4; pl. 3. fig, 8.
1878. Glinkgo Huttoni, Heer, ibid. vol. vii. p. 23, pl. vi. fig. 7.
. integrivsenis, Heer, ibid. p. 25, pl- vi. figs. 5 and 6.
Ct. &. Jaepardi, Heer, ibid, pl. Iviil, fig. 20.
1881. Ginkge digitata, eer, Engler’s Jahrb, vol. i. p. 11.
G. Huttoni, ibid. p. 12.
1882. 2 Ginkgo multineryis, Heer, Flor. foss, Arct. vol, vi (1), pls. vi,s vit, »
and ix,
1884, Salishuria digitate, Saporta, Pal. Frang. vol. iil. p. 294, pl. elx.
figs. 1-5.
S. Huttoni, ibid. p, 299, pl. dix. figs. 4, 5; pl. elx. fig. 8.
1889. @Ginkgo digitate, Yokoyama, Journ, Coll. Sei. Japan, vol. iii. p. 59,
pl. xiii, fig. 2.
1890, Ginkgo digitata, Schenk, in Zittel, p. 264.
1892,  Ginkyo digilate, Pox-Strangways, Tab. Foss. p, 138,
G. Huttoni, ihid.
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1804, Ginkgs digitoid, Var. integrinsenls, Bartholin, Bot. Tidss. vol. xix.
p- 96, pl iv. fig. 1.
. Huttoni, ibid, p. 97, pl. iv. figs. 2 and 3.
1897,  Ginkgo Ewttoni, Bartholin, Dun. Geol. Anders, pl. B, fig. 11.
@. digitata, Nathorst, Flor. Spitzbergen, p. 15.
1900. Ginkgo digitata, Qeyward & Gowan, Annals Bot. vol. xiv. pls. ix. and x.
G. digitata, Seward, Manchester Lit. and Phil. Soc. vol. xliv.p. 23,
pl. ii. fig. 4.
Cf, . polaris, Nathorst, Norwegian Tular Expedition, pt. iii. pl. i-
fig. 8, ele.

Lype-specimons. The type of Brongniart’s figures is probably
in the Paris Museum. The type-specimen named by Phillips
Sphenapteris latifolia jg in the York Museum.

Teaves with a long slender petiole, slightly expinded at the base
and grooved on the upper curface, attached to either long or short
choots, The lamina may be either entire or repeatedly lobed,
varying in shape from a broad fan-shaped form, with a straight
base, or with the lower margin of the lamina making an acute angle
with the petiole (e.g. Fig. 1, PL TX.}, to a narrower wedge shaped
form, in which the lower edges of the lamina make an obtuse angle
with the petiole (Fig. 10, PL IX.). Veins numerous, spreading,
and branched dichotomonsly. The male Howers are similar in form
to those of the recent species, the filaments of the anthers bearing
two or more terminal elliptical or oval pollen-sacs. The female
flowers are imperfeetly known, but probahly similar in type to those
of Ginkgo biloba.

In the above diagnosis, which is mnecessarily incomplete, the
flowers are not fully deseribed, beeause we haye 1o absolute proot
of the actual connection ol certain species of Ginlgo leaves with
ascociated male fowers and seeds or fragments of female flowers.
MThere is, however, every reason to helieve that the flowers of some
ot Toast of the Mesozoic species of (Finkgo agreed in essentials with
those of the recent species.

Tt will be seen from the above synonymy thab T have included
under Ginkgo digitate certain specics which have usually heen
regarded as distinet.  The chief Teason for this diminution in the
number of the specific names is to be found in the marked
tendency to vaviation in leaf-form of the recent species. The
decply lobed laming, such as that illustrated in Figs. 2 and 10,
Pl, 1X., has generally been regarded as characterizing a separate
species, named by Sternberg Cyelopteris Huttont, and referred to by
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later authors as Ginkgo Huttoni; this fossil form may, however, be
closely matched with the more deeply lobed leaves frequently met
with on the recent species. While including both forms of leat
under one specific name, it may be convenient fo distinguish the
more deeply lobed type by adding the term Hutfoni as marking
a “torm’ or vuriety of the species - digitata.

Brongniart ' defined the species Cyelopteris digitata as follows :—
 Cyelopterds foliis petiolatis, semiorbiculatis, flabelliformibus, ad
marginem lobatis, lobis contiguis cunciformibus fruncatis vel
ad apicem sinuosis, nervis tenuissimis strieformibus squalibus.”
Brongniart compares the leaves with those of Zrichomanes reniforme.

The drawing given in Phillips’ work (pl. vii. fig. 18) is far
from accurate ; it is impossible to detect in the specimen anything
corresponding to the three small lobes shown at the base of the
leaf. The type-specimen represents a typical example of a Ginkgo
leaf with a divided lamina: it is twice the gize of the drawing,
us indicated in Phillips’ figure. Goppert, like Brongniart and
other authors, placed the Ginkge leaves in a genus denoting
a fern affinity. Braun included Cyelopleris digifale, Brongn., in
his new genus Baiere, which he compared with Marsitia, on the
strength of a supposed resemblance of what he touk for reproduective
structures to the sporocarps of that genus.

In the fowrth volume of his Flore fossilis Apetica, Heer
diseussed the affinity of Cuyelopleris digitata, Brongn., and allied
Jurassic species, which he deseribed from Spitzbergen ; he poinfed
to certain characteristics in the venation of the lamina and to the
grooved surface of the petiole of the fossil leaves as reasons for
vegarding the leaves as generieally identical with those of Ginlkge
biloba? Heer also deseribed specimens of male flowers and seeds
associated with several of the fossil leaves, and these he naturvally
regarded, from their very close resemblance to the Howers of the
recent species, as helonging to the plant which bore the leaves with
which they were found in close association,

The species Cyelopteris incisa, described by Kichwald from
Russia, is of the sume form as some of the English Ginkgo leaves
from the Yorkshire coast ; it agrees closely with the example

! Brongniart (28%), p. 219,
2 Ieer (774, p. 41.
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shown in Fig. 1, PL IX,, andl still mare elosely with an unusually
large leaf of &, digitata in the Manchester Museum.! Heer's
species G indegrivsenla, from Spitzbergen, is characterized by an
entire lamina, but, as Nathorst points out and Heer has himself
admitted, there are 1o good grounds for regarding this form as
specifically distinet from @ digitata. In the Yorl Museum there
is a very good specimen of a Ginkgo leaf from Kast Yorkshire,
agreeing in general shape with Fig. 1, PL 1X., but differing in
having a lamina which iy practieally entire.?

The Wealden leaves described by Dunker as Cyelopteris digitata,
and afterwards by Schenk as Baiera wmultipartita, may possibly
bo specifically identical with the Lower Oolite . digitata, but
it is safer to suggest their identity rather than to regard it as
well established. The wide range of Ginkgo digitate is shown
hy the reforences in the above list of synomyms; examples of
this species have been rocorded from Siberia, Spitzbergen, Franz
Tosef Land, Bornholm, England, Persia, Japan, and elsewhere.
The Arctic distribution of Ginkgo in Upper Jurassie times has
recently been extended by the discovery of several leaves named
by Nathorst Ginkgo polaris; some of them arc very similar to
Q. digitata, and differ only in their smaller dimensions, which
suggest an Aretic form of the English species.

Before dealing with the flowers which may possibly belong
to Ginkgo digitate, we may briefly describe the fossil leaves
represented in the Museum Collection.

39,211, Pl IX. Fig. 1.

This unusually perfeet specimen has a lamina 3°8 cm. deep and
6 cm. broal, with numerous and well-preserved forked veins. The
upper part only of the petiole has been preserved. Cf. Brongniart’s
pl. vi. bis, fig. 25 also Eichwald, pl. iv. fig. 6. The veins are very
olearly shown, and follow a course similar to that in the leaves of
the vecent specics.

Oolitic Shale, Searborough. Bean Coll.

1 For a figure of the Manchester specimen, vide Seward (00), pl. ii. fig. 8.
2 For a figure of this species, vide Seward & Gowan (00), pl. x. fig, 54,
3 Wewton & Teall (97), pl. xxxviii, 5 Nathorst (00).
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10,316, PL IX. Fig. 9,

A smaller example, similar to that of Fig. 1; 3:7 cm. in breadth
and 2'8 em. deep.  Venation clearly shown.

Upper Shale, Searborough. Mantell Coll.

Ginkgo digitata, forma Huttond.

V. 3578. Pl IX. Fig. 2.

This represents a more deeply lobed type, similar to the leat
figured by Lindley & Hutton as Cyelopleris digitata, bub afterwards
placed by Sternberg and others in a distinct species—C. Huttont.
If this form of leaf be compared with the more deeply dissected
leaves of G. biloba, as for example the recent leaf fignred by
Lindley & Hautton in their plate xxvii. and those figured hy
Saporta and Gardner in their respeetive works, it will be seen
that the more deeply divided lamina is in itself no sufficient
reason for a separate specific designation. This type of leaf is
represented by some examples approaching closely the form shown
in Fig. 4, PL. IX., which is veferred to Baiere Phillipsi, Nathorst.
Labelled by Bean Cyelopteris digitate.

Upper Shale, Searhorongh.

V. 3580. Pl IX. Fig. 10.

Another deeply lobed form, which can be matched exactly with
some of the smaller leaves of the recent species. The lamina is
3 em. broad and 2-7 em. deep. This leal oceurs with several others
on g large picee of rock; most of them exhibit a similarly lobed
lamina, but others approach closely Baiera Philtipsi (PLIX. Fig. 4).

Other specimens:—18,503 (brond =egments), 24,755, 39,215,
40,468, G. digitata (forma Huttoni), V. 3300 (similar to V. 3580,
Fig. 10, PL. IX.), V. 3579 (portions of several leaves), 11,019,
39,212, 40,546.

Ginkgo digitata (flowers). Text-fig. 45.

Althongh we cannot speak with certainty as to the connection of
any fossil flowers with this species, it is very probable that some
imperfect examples of male flowers and isolated pollen-sacs met
with in the English rocks may, as Nathorst fivst sugeested, be
presumably regarded as the flowers of this species.



260 GINKGO.

In 1829 Phillips figured some small leaf-like hodies as “unknowin
leaves” ; the original specimen, which is in the Cambridge Museum,
reveals the identity of these bodies with some more perfectly pre-
served fossils in the Teckeuby Collection, PBritish Museum, and
clsewhere, which Nathorst regarded as pollen - sacs  probably
belonging to Ginkgo digitate. On the label attached to Phillips”
figured specimen Bean has written the following note from
Brongniart : — ¢ Appears to be a very curious plant, but the
specimen 1s incomplete, 8o that I cannot form any opinion about
it. 1838 On another specimen Nathorst wrote : ¢ Male flowers
of Ginkge digitate.” A more perfect specimen in the Leckenby
Colleetion, to which Nathorst has referred in his notes on Jurassic
plants in English Museums, shows a portion of a central axis from.

Tre. 45.—Pollen-sacs of Ginkge (P G. digitute). No. 39,320, (x 3.)

which are given off at right angles a fow short and slender filaments,
bearing elliptical bodies (pollen-sacs), either two or three together
at their tips; =ome of them appear to he still in their original
position, while others have fallen off the filaments. This fragment
agrecs with the male flawers of @ biloba, as ulso with the numerous
andl better preserved male Howers figured by Heer from Siberia and
clsewhere, and leaves no doubt that Phillips’ ¢ unknown leaves ™
are pollen-sacs of Ginkgo. In most cases Heer simply refers to his
specimens as male flowers of Ginkgo, and connecls them with
6. Sibirica, Aeer, and other species; hub some of the later examples
which he describes are spoken of as species of Antholithus. We
might rofer the specimens of male flowers to such a genus as

1 Por u figure of this specimen, vide Seward & Gowan (00), pl. ix, fig. 28.
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Androstrobus, but where there is so good a veason, as in this
instance, for believing the flowers to belong to o definite plant, it
is hardly necessary or advisable to introduce a separate designation.

The imperfect specimen from Franz Josef Land figured by
Nathorst! as a male flower of Ginkgo, is hurdly distinet enough
for determination,

39,320, Text-fig. 45.

Numerous isolated pollen -sacs, about 5 mm. long, showing
a median line indicating the longitudinal dehiscence. Fragments
of the slender axis of the male flower are associated with the loose
pollen-sacs.

This specimen is labelled by Bean ¢ unknown leaves ™ (so
called by Phillips in the description of his fig. 23, pl. ¥ii.%) ; and
by Nathorst, ** male flowers of Ginkgo digitata.”

2. Ginkgo whitbiensis, Nathorst.
[Ofvers. k. Veten. Akad. Forhand. p. 74, 1880.]
(Pl. IX. Fig. 8.)

1880.  Ginkgo whitbiensis, Nuthorst, Beritt. p. T4.
1892.  Ginlgo whithisusis, Fox-Strangways, Tab. Foss. p, 138.

Type-specimen.  British Museum (No, 39,331).

Leaves smaller than in Ginkgo digitate; lamina deltoid in shape,
deeply dissceted into linear segments with acuminate or somewhat
truncated tips.

The small form of leaf for which Nathorst suggested the name
Ginkyo whithiensis may be conveniently regarded as distinet from
G. digitata, from which it differs in the smaller size of the lamina
and in the somewhat more pointed segments.  Some of the small
Ginkgo leaves, roeently described by Nathorst and by Newton &
Teall, from Franz Josef Land,” may be compared with this type.

39,331, PL IX. Fig. 8.

A leaf considerably smaller than the typical G. digifeta, with
tapered segments traversed by prominent forked veins. A second

U Nathorst (00}, pl. i. fig, 49.
? Thillips (75).
3 Nathorst (00); Newton & Teall (97)-
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leal of this type occurs in close proximity to the example fignred,
associated with Cselanowskioc Murrayana, eto.

Genus BATERA.
[Braun, in Milnster's Beitrige, Heft vi. p. 20, 1848.]

1. Baiera gracilis, Bunbury, ox Bean MS.
2. Baiera Lindleyana (Schimper).
3. Baiera Phillipsi, Nathorst,

Braun defined his genus Baiera as follows:—

“Venp primari frondis pluries dichotomee; yonme secundario
ae venulm in areas hexagonales clongatis irregulariter con-
fluentes ; sporovarpia capsuleformia, ovalia pedunculata, ternata
vel biternata.”

This diagnosis does mot apply in all respects—e.g. s Tegards
venation chavacters—to species of Baiera, but subsequent worl
has demonstrated more satisfactorily the true character of Braun’s
genus.

The genus Baiers includes several species of Palwozoic and
Mesozoic age, some of which are almost pertainly near relatives of
the maidenhair - tree. Braun,' the author of the genus, applied
the name to some Triassic leaves which agree with Ginlgo in
shape, but differ in possessing o Tnmina with more numerous and
narrower segments, Braun and Schenk* included Batere among
the ferns, and it is not improbable that some of the species may be
best compared with such recent ferns as Actinopteris radiota, Link,
or with species of Schizaa, e.g. S. dichotoma, B, S. elegans, Sw.,
and others.

Valuable evidence as to the Gymnospermous nature of some types
of the genus is afforded by examples of flowers and sceds described
by Ychenk,* Heer,! and other authors, Among Palwozoic leaves
' referrad to Baiera, we have Baiera virginiana, Font. & Wh.,?

1 Broun (43), p. 20,

2 Sehenk (67).

3 Ihid.

4 Heer (76), p. 41,

5 Pontaine & White (80), pl. xxxvii.
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from the Permian of Virginia, B. Raymondi, Ren,,* [rom Charmoy,
and some other species, The genus was probably most widely
spread during the Jurassic period, but there is fairly strong evidence
in favour of extending its range to the Palmozoic epoch. In
considering the range of Baiera it is important to bear in mind the
absence of any well-marked distinguishing features between some
species of this genus and some of the more dissected forms of
Ginlgo leaves, Among Jurassic leaves of the Ginlgo type—e.g.
G. digitata (Brongn.) and Baiera Phillipsi, Nath.—it is easy to
select @ series illustrating a gradual transition from leaves with
an entire lamina to those with a dissected lumina and linear
segments, conforming in all respects to Braun’s genus Baiera, and
to leaves which some authors include in the genus Jeanpaulie.*

1. Baiera gracilis, Bunbwy, ex Bean M.
[Quart. Journ. Geol, Sce. p. 182, pl. xii, fig, 3; 1851.]
(Pl IX. Figs. 3 and 5.)

1851. Baima? gracilis, Bunbury, Quart. Joumn. Geol. Soc. vol. vil. p. 182,
pl. xii. fig. 3.

1854. Baiera gracilis, Morris, Brit. Foss, p. 8.

1856. Cyelapteris gracilis, Zigno, Flor. loss. Oolit. vol. i, p. 104.

1864. Buiera gracilis, Leckenby, Quart. Jowmn, Geol. Soc, vol. xx. p. 76

1873, CL Jeanpanlic longifolin, Saporta, Pal, Frang, p. 464, pl Isvii, fig. 1.
J. obtus, ibid. pl. Invii. fig, 2.

1875, Buaiers gracilis, Phillips, Geol. Yorks. p. 199, lign, 8.

1890. Brivva gracifis, Schenk, in Zittel's Handbuch, p. 262.

1899, Buiera gragifis, Fox-Strangways, Tab. Foss. p. 137.

1900. Buicre grazifis, Seward & Gowan, Annals Bot. vol. xiv. pl, x. figs, 6-8-

Type-specimen. The Bunbury Collection, Botanical Museum,
Cambridge.

Leaf stalked, the lamina fan-shaped, divided into several forked
linear segments, each traversed by a few veins, The petiole is
long and narrow, branching at the summit into equal branches,
which bifureate repeatedly and spread out in a fan-shaped form;
the ultimate segments arc linear, and terminate in a more or

1 Renault (96), p. 138, fig. 5L.
2 Seward & Gowan (00), p. 138.
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less blunt point. The breadth and number of the segments vary
considerably in different, leaves. ‘

The plant to which Bunbury gave the name Baiora gracilis had
previously been mamed by Bean Schizopleris gracilis, but the
latter term was mnever published, and is quoted, therefore, as
a manuseript name. Bunbury compares his species with Cyelopteris
Huttoni, Sternb, (= Ginlgo), and sees no reagon for removing these
two species from the ferns; he quotes derostichum pelfatwn as
a recent forn of similar habit. The leaves of Badera gracilis differ
but little from some of those usually referred to Ginkgo Huttont,
Baiera longifolia or B. Phillipsi, and Solenites furcatus; all exhibif
the same general form, and ave characterized hy forked segments;
in B. gracilis the segments are lincar and marrower than in
G. Huttoni, but broader than in the plant we have named
B. Lindleyana.

Some of the Siberian leaves figured by Heer as Ginkgo lepida’
ave indistinguishable from Baiera gracihis ; Heer’s Greenland
species, Badera tncurvata® and B. Crelanowskiana,' may also be
compared with B. gracilis. A fragment described by Fontaine
from the Potomuc beds as Badera folivse' bears a resemblanee to

junbury’s species, and a specimen figured by Schenk from China
as B. angustiloba® is also not unlike the English type.

Some specimens of Bunbury’s species appear to be identical with
the Rhewtic species Baiera (ov Jeanpaulia) Mucnsteriana (Presl).®
This probable identity, or at least striking resemblanee, is
illustrated by specimen 39,209 (Pl TX. Fig. 3), which may be
referved to as B. gracilis, forma Mucnstorian.

The form of leal represented by Buiera graeilis, Bunb., is one
which was very widely distributed in Mesozoie times; in addition
to the species already mentioned as possibly identical with this
type, several others might be quoted, but in most cases the data
are insufficient to enable us to do morve than eall attention to
regemblances without necessarily implying specific identity. If is

I Heer (80), vol, vi. (2), pl. ¥. fip. 3e.

2 Heer (80), vol. wi. (8), pl. xiii. fix. 6.
5 Teer (80), vol. vi. (2), pl ii. figs, 1-3,
4 Fontaine (89), pl. xeiv. fig. 13.

& Schenk (83), pl. hif. fig, 1.

6 Behenk (67), pl. ix.
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probable that the short synonymy given for Baicra giraeilis might
be consderably extended without great risk of ervor. The number
of fossil leaves describod by Heer and other authors, which exhibit
every stage in the transition from the obvious Ginkge type to
the narrow lobed Baiera forms, demonstrate the futility of
attempting to draw definite lines between one species and another
when we have only mere fragments to guide us.

39,208. Pl IX. Fig. 5.

A large piece of rock with impressions of scveral leaves, which
vary considerably as tegards the number of linear segments.
The example figured agrees with Bunbury’s type-specimen, and
represents o fairly common form of the species. The tips of
the segments are obtusely pointed; in some of the leaves the
scoments are longer than as shown in Fig. 5 and less spreading,
as in some of the examples of Jeampaulic Muensteriona figured
by Schenk. The longest leaf-stalk measuves 7 em. .Specimens
of Baiera Lindleyana occur in association with the leaves of
B. gravilis. Labelled by Bean Schizopleris gracilis.

89,209. Pl TX. Fig. 3.

In this example the scgments are more numerous than in the
type-specimen or in 89,208 (Pl. IX. Fig. 5), but the general
habit of the leaf is similar to that of the specimens with few
segments.  The leaf is about 10 em. hroad, 4+5 em. high.
f. Baporta’s figures of Baiera Muensteriane ' and B. grocilis®;
also Schenle’s figures of Jeanpaulic Musnsteriana.’

In each segment there are a few parallel veins, but these are
not clearly shown. The practical identity of this form of leaf
with that of Jewnpaulic Muensteriane, as figured by Schenk, may
be expressed by speaking of such examples as that shown in
Fig. 3 as Baiera gracils, forma Muensteriana,

Searborough. Dean Coll.

V. 2524, Labelled by Bean Sclizopteris gracidis. One of the
leaves of Baiera gracilis shown on this slab of rock hus narrower

! Saporta (84), pl. dvi. fig. 1; pl. elvii. figs. 1 and 2.
2 Ibid. pl. clvii. fig. 4; pl, elviil.
3 Sehenk (67), pl. ix.
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sogments —rather less than 2mm, in width — which “serve to
practically connect this species with B. Lindleyana.
Lower 8hale, Scarborough.

10,376. A leaf with few and nmrow segments, approaching
Baiera Lindlsyana, specimens of which oceur on the same piece of
rock with the larger leaves.

Lower Shale, Scarborough. Mantell Coll.

Other specimens :—V. 3302, 10,318, 39,279, 39,280 (labelled by
Bean Sphenopteres Tongifolin; associated with a male flower of
Pagiophylium Williaisont).

9. Baiera Lindleyana (Schimper).
[Trait. pal. vég. vol. L p. 683, 186G9.]
(Pl. IX. Figs. 6 and 7 Text-fig. 46.)

1837.  Salewites? fiveatn, Lindley & Tutton, Foss. Flor. vol. it pl. eix.
1888,  Chondrites fursatus, Stexnberg, Flor, Vorwelt, vii. p. 103.
1848, Buiera fureata, Bravn, in Miinster’s Beit. p. 21,
1848. Solenites fureata, Bronn, Ind. Pal. p. 1156.
1849,  Buaieva fursate, Brongniart, Tablean, p. 105.
1850.  Chondrites solenites, Unger, Gen. spec. plunt. foss, p. 19.
1854, Solawites fureate, Morris, Brit, Foss, p. 20.
1836. CE. Trevisania foiceitata, Zizno, Flor. foss. Oalit. vol. i, p. 23, pl. i
fiz, 4.
Chandyites solenites, ibid. p. 25.
1869.  Jeanpandia Dindleyane, Seliimper, Trait. pal. vég. vol. 1. p. 683,
1878. £ Jeanpandie luginiata, Saporta, Pal. Frang, pl Ixvid, fig. 8,
1875. Solenites furcate, Phillips, Geol. Yorks. p. 109, lign. 7.
Buiera microplyile, ibid. p. 200, lign. 9.
1884, Twichopitys Lindleyana, Saporta, Pal. Frang. vol. ifi. p. 266, pl. elv.
fizg. 1 and 2.
1802, Sulenites fuweeta, Fos-Strangways, Tub. Foss. p. 141,
Buiara avicrophylia, ibid. p. 187.
1899, F Cuelanowskin nervess, FPontaine, U.8. Geol, Burvey, p. 685, pl. elxix.
flos, 1 and 2.

o

Dype-specimen.  The type-specimen of Baiera microplylla, Phill.,
iz in the Leckenby Collection, Cambridge (No. 389).

The specimens on which Lindley & Hutton founded this species,
were obtained by ¢ Mr. Williamson, junr.,” from Haiburn Wyke,
near Scarborough. They made use of the generic name Selenites
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¢ pather for the sake of giving the plant a station and a name,”
than becanse they “had any reason for considering it of the same
nature as 8. Murrayana, torther than its similarity of appearance.”
The Selenites furcata of Lindley & Hutton differs from 8. Murrayena
of these authors in consisting of a definitc petiole, which divides
into several regularly forked and navrow branches, disposed in
such a way as to form a broadly triangular stalked leaf, having
very slender acicular segments.  Braun referred Solenites furcata,
L. & H., to his new genus DBaiera, and Brongniart, in his
Tubleaw, mentions this species under Braun’s name as Baiera
fureala, but, in view of the distinet form of the English plant, he
considers Psilofites a more suitable generie designation. Saporta
at first included Solenites furcata in the genus Jeanpanlia, and
rogarded it as a fern.  Schimper® had previously altered the name
given by Lindley & Hutton to Jeanpanlic Lindleyana, crroneously
including Sphenopteris longifolia, Phillips, as a synonym. At
a later date Saporta substituted his genus Zrichopitys, founded
in 1875, and classed the plant among the Conifers in the tribe
Salishurie, veproducing the figures of Lindley & Hutton to illustrate
the similarity between the Oolitic species and the Permian species
Trichopitys heteromorpha. The resemblance between the two plants
is not, however, very close, and it is doubtful whether they should
be referred to the same genus, Nathorst expresses doubt as to the
advisability of sepavating Solenites furcafa from the genus Baiera.
Solms-Taubach,? on the other hand, fayours the generic identity of
the two plants included by Lindley & Hutton in their genus
Solenites, Solms speaks of Solenitss furcatus as *“known only
from some scanty remains in not too good a state of preservation.”
The cxamples in the Leckenby Collection, in¢luding both young
and fully expanded leaves, ave well-preserved improssions, and lend
support to Braun’s view that Baiera is the most appropriate genus.
Solenites furcata diffcrs from such plants as Bunbury named Buivia
gracilis, and Schenk and Heer referved to Buiero Mgensteriane
(Presl), only in the narvower form of the segments, and shows no
differences sufficient to justily the adoption of another generic term.
The specific nume ZLindleyena has been rotained, as the most

1 Schimper (69), p- 685.
2 Solms-Laubach (91), p. 198
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convenient designation; the original name furcale of Tindley &
Hutton was adopted in 1848 by Braun, who called the plant Baiera
furcata, but in 1865 Heer named gome fragments of leaves from
Keuper beds of Switzerland Seleraphyllin furcata, and afterwards
substituted the generic name Baiera, possibly in ignorance of the
use of the same name by Braun in 1843,

Baiera Lindleyang may be eompaved with B, spetsbergensis, Nath.,!
from the Upper Jurassic of Advent Bay, also with B. tenuifolia,
Johnst.,? from the Jernsalem Coal-busin of Tasmania,

Fic, 46.—Baicra Lindleyans (Schimper). No. 39,283, (Nat, size.)

V. 3682. Pl IX. Fig. 6.

Similar in form to Baiera gracilis, except in the narrower and
move frequently branched segments. The tips of the segments
are obtusely pointed as in B. gracilis. The Leckenby (lollection,
Cambridge, contains some specimens of B. Lindleyana which the
narrow segments are more widely spread, giving the leaf a broader
form similar to that of &, gracilis, as shown in Pl TX. Fig. 3.

1 Nathovat (97), pl. iil. figs, 6-12,
¢ Johuston (873, pl. xvi. fig, 8.
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39,208. Il 1X. Fig. 7.

This example oceurs on the same slub with the leaf of B. gracilis
rcpresentcd in Fig. 5; it has sogments intermediate in breadth
between V. 8682 (Fig. 6) and the narrower forms of B. gravitis,

39,283. Text-fig. 46,

A tuft of partially expanded leaves gimilar to B, meerophylla
(no doubt a young leaf of B. Lindleyana), as figured by Phillips.
This specimen iz practically sdentical with some of the fossils
figured by Heer as examples of Crelanswshia.

3. Baiera Phillipsi, Nathorst.
[(itvers. k. Veten. Alkad. Tirhand. p. 76, 1880.]
(Pl IX. Fig. 4; Text-fig. 47.)

1899, Splesdpteris longifolia, Fhillips, Geol. Yorks. p. 148, pl. vii. fig. 17.
18G4,  Baiere longifolin, Teckenby, Quart. Journ, Geol. Soc. vol. xx. p. 76.
Cyelopteris digitati, yar. major, Schenk, Palwontograph, pl. xlix. fig. 2.

1875, Cyelopteris longifolic, Thillips, loc. ¢it. p. 200, pl. vil. fig. 17.
1880, Buiere Phillipsis, Nathorst, Berattelse, p. 76.
1895, 2 Salishria lepida, Dawson, Trans. R. Soc. Canada, pl. ii. fig. 2.

¢ Baiera longifalio, ibid. pl.ii. fig. 5.
1802, Baiera longifolin, Fox-Strangways, Tab. Foss, p. 137.

Pype-specimen.  York Muscum. (Text-fig. 47.)

The specimen on which Phillips founded the species Sphenopleris
longifolia is shown in Text-fig. 47. Tf this drawing, which was
carvefully made from the type-specimen, be compared with Phillips’
figure, it will be seen to bear a somewhat closer resemblance to
a leaf of the Baiera type than is suggested by the original
illustration, The example shown in Fig. 4, Pl IX., is practically
identical with the type-specimen. There is but little difference
between the present type of leat and some of the more deeply
dissectod and narrower lobed forms of GHnkge digitata (ot the
shape usunlly referred to & inkgo Huttoni) on the one hand, and
Baiera gracilis on the other. It 1s sonvenient, however, to retain
a definite specific name for this form of leat, with its linear and
bluntly terminated segments, as it constitutes a fairly distinctive
type. The specific name longifolia was applied by Pomel to a leat
of somewhat similar but not identical form, which he named
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Dicropleris lTongifolin ; Pomel’s plant was subsequently spoken of
hy Heer and other authors as Baicra longifolia.

To avoid confusion between Phillips’ English plant and Pomel’s
species, Nathorst proposed to mame the former Baiera Phallipst,
2 name which may well be adopted. 1t is true that Phillips used
the specific name longifolia several years before Pomel applied the
same term to a distinet plant, but the long-established use of Baiere
Tongifolia in Pomel's sense renders it advisable to adopt the new
name Phillipsi for the English species.

Baicra Phillipsi agrees elosely with some forms of Ginkgo sibirica
and @ lopide as described by Heer from northern lutitudes.

Fio. 47.— Baicra Phillipsi, Nath. [Type-speeimen of Phillips (P1. VII. Fig. 17),
York Museum.| (Block lent by the University Press, Cambridee.)

A comparison may be made also with Ginkgo sibirica* as figured
by Geyler from Japan.

The Rheotic leaves figured by Schenk® as Bajvra teniale bear
a4 close resemblance to B. Phillipsi.

V. 32301, Pl IX.Fig.4. A single leaf occurring with several
others of the same type on a large slab of rock. This specimen is
precisely similar to the type-specimen of Sphenopteris longifolia

b Geyler (T7), pl. xxxi. fig, 6.
2 Schenk (67), pl v. fig. 2.
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Phillips (Text-fig. 47). The leaf measures 55 em. in length, and
5'5 in breadth.
Yorkshire. Purchased.

Text - fig. 47.  (Lype - specimen  of Phillips’  Sphenopteris
longifolia; in the York Collection.) This species, not quite
correctly figured by Phillips, is of the same type as V. 3301
(PL IX. Fig. 4). Length of leal 6:5 cm.

Upper Shale, Gristhorpe.

V. 3301. Nurrow leaves, often with four segments, which may
be broader than in the leaf shown in Fig. 4, PL IX. CL B. graeilis
(Pl. IX. Fig. 5).

39,210. This affords an example of a leat intermediate between
the typical B. Phillipsi and Ginkgo digitate, forma Hultoni, as
<hown in PL IX. Figs. 2 and 10. The lamina is more deltoid in
shape, and narrower than in such a leaf as that shown in Fig. 2,
PL. 1X., but a comparison of the more broudly Iobed forms placed
in the species B. Phillipsé with some examples of Ginkgo digitata,
forma Huttoni, leads to a strong suspicion that no satistactory
specific distinetions ean be drawn between the various forms of
leaves from the Lower Oolite vocks referred to the gencra Ginkgo
and Baiera.

SCLII']JOTOth. Bean Coll.

Genus BEANIA.
[Carruthers, Geol. Mag. vol. vi. p. 1, 1869.]

The genus Bsanio was instituted by Carruthers in 1869 for
a specimen from Gristhorpe, and diagnosed as follows:—

“Female fruit composed of scales arranged in loose spikes; seales
stalked and peltate, supporting two ovoid sessile seeds, one on each
side of the pedicel.”

The general structure of Beania is very similar, as Carrnthers
pointed out, to that of the female flower of the Cyeadean genus
Zamia, except that the individual carpophylls are farther apart
fhan in the recent species. If we imagine the internodes of the axis
of a Zumia strobilus considerably elongated, we have a structure
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closely resembling that of Beaniz. The affinity of the genus is-
considered at length in the account of the species B. gracilis.
Some imperfect fragments recently deseribed by Shirley from
Ipswich, (ueensland, as Beanie geminata, ave too indefinite to be
determined.!

Beania gracilis, Carruthers.
[Geol, Mag. vol. vi. p. 1, pl. iv. fig. 1, 1869.]

(PL IX. Fig. 11.)

1835, Spharede parodove, Lindley & Hutton, Foss. Flor. vol. iii. pl. elix.
fig. 2.

1849, Sphevels paradorae, Bronguiars, Tableau, p. 103,

1850. Nphereda pavadora, Unger, Gen. spec. plant. foss. p. 520.

1864, Spheredo paradoza, Teekenby, Quart, Jonrn. Geol. Soc. vol. xx. p. 76.

1869,  Beanin grovitis, Cavvuthers, Geol. Mag. vol. vi. p. 1, plL. iv. lig. 1.

1870. Branin gracitis, Schimper, Trait. pal. vég. vol. il. p. 206.

1872. Beania gracitis, Ballour, Palicount. Bolany, p. 82, pl. ii. fig. 2.

1875. Sphavedw pacedave, Phillips, Geol. Yorks, p. 238, pl. viii. fig. 2,
lign. G8.

1875. Beania grasilis, Saports, Pal. Frang. vol. ii. pp. 59, 63, pl. lsxvii..
fig. 3.

1881.  Beomia gracitis, Rengult, Cours foss. hot. vol. i. p. 58, pl. i fig. 5.

1885.  Beanic gracifis, Zigno, Flor, foss, Oolit. vol. ii. p. 153.

1892,  Boanin gracilis, Fox-Strangways, Tab, Foss. p. 137,

1898,  Zamiostrabus (Beenia, Carr)), Potonié, Lehrbuch, p. 278, fig. 274.

1900. Beanie gracilis, Seward & Gowan, Annals Bob. vol. xiv. p. 143.

Type-specimen.  No. 45,040, British Museum (P IX., Fig. 11).
Type of Phillips' fig. 2, pl. viil. (Geol. Yorks.), in the Yark
Museum, Type of Lindley & Hutten, in the Oxford Musewm,

A central, fairly stout woody axis, bearing scattered and loosely
disposed gecondary axes at right angles to the main axis; these
sccondary axes, which are probably of the nature of carpophylls,
have the form of slender pedicels terminating in a peltate distal
expansion, on the inner side of which are borne two oval or sub-
spherical sceds with a fleshy outer coat.

The original diagnosis given by Carruthers is as follows:—* Axis
of the female inflorescence slender ; seales ov slender stallks placed

1 Shirley (98), pl. xx. p. 18.
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at right angles o the axis, peltate, apex of the scale small, scaveely
covering the rvipe seeds; seeds sessile, ovoid, slightly acuminate at
the apex, symmetrically arranged on the two sides of the pedicel,
reflexed.”

The author of the species points out the close resemblance
of Beania gracilis to the female flower of the Cyeadean genus
Zamia; 1t agrees with such a strobilus as that of Z wawricala,
Willd. (figured by Curruthers), ““except that the apices of the
scales ave not adpressed, but the seales are seattered over the axis
s0 as to form a very loose spike.”

The two specimens figured by Lindley & Hutton in 1835 as
Spheveds paradore may possibly belong to the same species, but
the fossil shown in fig. 1 of the Jbssil Flora has a much broader
axis and apparently smaller seeds than that shown in fig. 2. The
latter, as Carrathers notices in his paper, is identical with Beanin
graeilis; 1 have not been able to find the original speeimen of fig, 1,
and without more evidence than is afforded hy the drawing it
is impossible to be certain as to its real nature. Tt may represent
a flower of similar form to that of Beania gracilis, but specifically
distinet. Lindley & Hutton express no definite opinion as to the
nature of the fossils which they name Spherede paradoza.

In the thivd edition of Phillips’ Geslogy of Foikshive a figure is
given of a specimen identical with Carruthers’ fype, and the opinion
expressed that it ““may possibly be the rhizome of a fern with
young fronds in the circinate condition.” !

Schimper classes Beania  grocilis among the Cyeads, and
stuggests that the greater elongation of the internodes between the
carpophylls, as compared with the mere closely packed carpophylls
of recent Cycads, may be due, in part, to growth in length after
fertilization of the ovules.* This is hardly likely; the looser habit
of the flower is no doubt an original character, and one which
forms an interesting peculiarity of this Jurvassic species. The
suggestion of Saporta that this loose habit of Beande grecilis may
he due to the full of some of the carpophylls canuot be aceeptied ;
an examination of several specimens of this species enahbles me to
assert that there is no evidence to support such a view.*

Y Phillips (75), p. 233.
* Behirpet (70}, p. 206.
4 Baporta (73), p. 89.
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Single sceds, like that figured by Phillips as a ‘ winged sced,’
are not uncommon; there is no trace of a wing in the example
figured by Phillips (original specimen in the York Museum), but
the coat is considerably wrinkled, a character well marked in
Beania seeds, and pointing to a thick fleshy integument such as
that of the seeds of the recent genus Cyeas.

1t iy difficult to decide by what Jurassic plant DBeania gracilis
was horne.  Cerruthers and other authors compare the flower with
those of Zamia and other recent Cycads, and would presumably
connect it with one of the numerous Oycads of Lower Oolite age
which bore pinnate Cycadean tronds. So far as we know, the
abundant Cyeadean fronds helonged to plants with Bennettitean
fowers; this is, I believe, proved to be the case in Zmmifes gigas
(Willinmsonia gigas), which pore the well - known Willimmsonia
type of flower; and i is very probable that the plant with the
common fronds deseribed by Lindley & Hutton as Plevoplyllen
pecten bore the flowers known as Williamsonde Leckenbyi, Nath.
The Cycadean trunks from Maryland and Dalkota in America, and the
species known as Bennettites Gibsonianus of England, also the various
Bennettites stoms of Ttaly and elsewhere, produced floral structures
very differcnt from those of recent Cycads, and hardly comparable
to such a type as that of Beania gracilis. We have, indeed, no
satisfactory instance of a female Cycadean flower of Mesozoie
age which can be reasonably eonnected with a plant bearing
Cycadean foliage. The splendid Cyeadean fronds which Heer
has figured from the Cretaccons of Greenland as Cyeas Steenstrupi,'
is represented as associated with a fossil bearing a distinet
resemblance to a carpophyll of the Cieas type ; but an examination
of the type-speeimen in the Copenhagen Museum convincod me
that the drawing of the supposed carpophyll does not accurately
represent the facts. There is nothing on the slab containing
the well - preserved Cyecadean frond which can be reasomably
compared with the carpel of Cyeas. Tt is true there are a few
stems, such as Cyeadeoidea gigantea, Sew., which show no trace
of Bennettitean flowers, but these are exceptional, and it must
be admitted that such evidence as we have points to the conclusion
that the majority of the Jurassic and Lower (retaceons Cyeads

I Heer (82), pl. v.; Potonié (99), p 277, fiz. 271.
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were members of the Bennettites, and did not conform in the
characters of their reproductive organs to the existing members
of the Cycadaces.

Ts it possible, therefore, that Beania gracilis may have helonged
to Ginkgo or some other member of the Ginkgoacew? We are
familiar with male flowers in the Yorkshire rocks which agree
with those of the maidenhair-free, and in all probability were borne
by species of Ginlgo, but as yet we have no evidence of the
existence in Britain of female Howers of the modern Ginkgo type.
Heer has described a few fragments from the Arvctic regions,
recalling the female flowers of Ginkgo bilobe, but no satisfactory
specimens are known. There s, indeed, a considerable difference
between Beanio gracilis and the female flowers of Ginkgo as they
exist at the present day, but it is conceivable that the Mesozoie
representatives of this genus, which exhibits so many points of
contact with the Cyecads, may have possessed reproductive organs
more nearly related to those of recent Cyecads than is the case with
the surviving species. The male flowers of both fossil and recent
Ginkgos consist of a central axis, hearing loosely disposed stamens,
and are constructed on the same plan as Beania gracilis. The nsnal
and normal female flowers of Ginkgo biloba consist of a strong axis
bearing two terminal sessile ovules, but it is not uncommon to find
examples in which the main axis bears several ovules, irregularly
arranged and separated by fairly long internodes, horne on slender
pedicels inclined at a considerable angle to the stouter central axis.
Such abnormal flowers are of importance as at least showing
4 possible voriation in the structure of the female reproductive
shoot, and they afford @ nearer approach to the type represented
by Beanin. The agreement is by no means perfect; in the Gindgo
Mlowers the ovules are terminal, and the apex points outwards, while
in Beaniz they ave attached to the inner side of a peltate expansion
of the carpophyll. But this is a difference insufficient to invalidate
a comparison. If we imagine the ovules of Ginlge turned through
an angle of 180° we should have the collar-like envelope occupying
the same position as the peltate expunsion in Beands. Some of the
abnormal lowers of Ginkgo, such as those figured by Fujii® and one
recently fignred by Miss Gowan and myself, approach more closely

v Fujii (96),
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to the Beanin type, and it is not improbable that these examples
indicate ancestral features, as Celakovsky ! has suggested. Without
wishing to overstrain such arguments as may be addueed in favour
of this view, we prefer to regard Beania gracilis as a female flower,
which was more probably borne by a plant belonging to the
Ginkgoacese than by a member of the true Cycadacewm.

A type of flower similar to Beania haos been deseribed by
Nathovst as Zumiostrobus stenorachis, from the Rheetie plant-beds:
of Scania.®

48,040. Pl IX. Fig. 11; and Carruthers, 1869, pl. iv. fig. 1.

The main features of the type-specimen are well shown in
Carruthers’ drawing, but the central axis and the wrinkled seeds
are rather more clearly reproduced in Fig. 11, i

Gristhorpe, near Scarborough.

13,522 and 13,523. Single speds with wrinkled testa.
Tower Shale, Cloughton.

? GINKGOACLEAL.

Genus CZEKANOWSKIA.
[Meer, Flor. foss. Avet, vol. iv. (2); - 65, 1877.]

Heor places the genus Ceelanmpskia among the Conifere, and
defines 1t as follows :—

i Folin numerosa in ramulo abbreviato eaduco fazeiculato,
snbulata, rigida, dichotoma, squamis compluribus persistentibus
cireumdata. Flores feminei racemosi,  Fruetus pedunculo brevi
insidens, nuculis dnabus valde approximatis.”

The long and narrow needle-like leaves, originally placed by
Lindley & Hutton® in the genus Soflendfes and compared by them
with the recent Lsoefes, are considered by Heer to belong to

i ('Jeluku\‘s«k_{: (90).
% Nathorst (7a), pl. xiii.
3 Lindley & Mutton (84), pl. exxi.
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a Ginkgo-like tree in which the short shoots wore deeiduons. The
form of the meedles suggests a comparison with Pinus, Lariz, or
(ledrus, Tut the distinet forking in several of the Siberian examples
deseribed by Heer led that author to cite the maidenhair-tree
(Ginkgo) as the move probable fype with which to compare the
fossils.  In some of the more perfect specimens the tuft of long
needles is enclosed at the base by a few small scale-leaves, as in
the short shoots of Pinus and Zeriz. Several of Heer's specimens
«exhibit numerous oval swellings on the leaves, which it is suggested
may possibly represent spores; hut if the plant is a Conifer, and
not a Vascular Cryptogam, it is possible, he suggests, that these
swellings are the result of the ravages of a fungus.

The frequent association of small seeds with the leaves of
Caelanmoshio led Heer to regard the two as parts of the same plant.
The two Siberian species instituted by Heer, Cielanowskio rigida
and C. sebacen, closely resemble one amnother, and it is, T believe,
impossible to separate the two forms by any satisfactory differences.

In 1873 Saporfa! included Solsuifes under Unger's genus
Seanpandia; but in a later work * both Jeanpaulia and Solenites ave
transferred to Saporta’s genus Trichapitys, founded on o Permian
plant, Z. heteromorphe. Saporta refers morve purticularly to the
type named by Lindley & Hutton Solenites furcate. By most
authors, such specimens as those orviginally named by Lindley &
Hutton Selenites Murrayaneg ave placed in the genus Cselanowskia,
and veferred to the Coniferss. Schimper,® on the other hand,
includes Sofenites Murrayane in the genus fswefes. The form of
the leaves and their occurrence in tufts lend support to the
comparison with this genus, hut the occurrence of the scale-leaves
forms a point of resemblance to coniferons shoots.  Solms-Laubach
includes Solenites Murrayana* as u possible member of the Isoctese,
but expresses considerable doubt as to its true position; he points
out the desirability of examining the structure of the epidermis to
asecrtain it stomata are present, a character, he adds, which would
strengthen the eomparison with (Sekanowshic. The thin carbo-
naceous film representing the needle-like loaves of Solenites

Superta, (73), p. 461.

Thid. (84), p. 263,

Sehimpor (700, p. 75.
Solms-Lanbach (91), p. 192.

S
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trequently peels off the surface of the rock, and muay be readily
cleared for microscopical examination by means of Schulze’s
macerating solution. Several pieces of leaf have been prepared in
this way, and in some instances vendered more distinet by staining
with safranin; the outlines of the epidermal cells stand out clearly,
and Tows of stomata, with oval guard-cells, extend along the
length of the needles.

The form of the cells is shown in the small picce of cuticle
represented in Fig. 48; the fragment is mot large enough to
demonstrate the occurrence of numerous stomata in rows, but if
a strip of leaf be carefully prepared and mounted, the manner of
oecurrence of the guard-cells is at once apparent, In the majority

Fra. 48.—Part of thie epidermis of Czekanowshic Mrrayena (L. & Ho),
showing stomata.

of the spoecies of Jroefes there are very few or no stomata, but in
the land-forms, I. Duriei, Bovy, and £, Hystriz, Bory, stomata are
abundant.! An examination of a leaf of the latter species reveals
about four rows of stomata which oceur over two large air-spaces;
but the resemblunce of the epidermal cells to those of Selenites is
mich less striking than in the case of coniferous needles. 1 have
no hesitation in expressing the opinion that the structure of these
Jurassic leaves agrees most closely with that of the needles of
recent Conifers, and affords confirmatory evidence in favour of
classing Solenites ov Czekunowskia among the Conifere. The
examination of the epidermal cells of Solenites ( Czelamowshin) lod

1 Baker (87), p. 124,
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Schenk to refer the genus to the Conifera rather than to the
Isoctaces.!

We have as yet no absolute proof of any orgamie commection
between the rveproductive organs deseribed hy Heer and the
Czekanowshin leaves, but the evidence, so far as it goes, favours
the view that needles and seeds belong to the same plant.

The surface of the shale from the Yorkshire plant-beds is
occasionally covered with an accumulation of the fine grass-like
leaves of Czekanowskin, veminding one of the crowded needles
carpeting the ground in a pine forest ; some of the Siberian
specimens are met with in similar profusion on the surface of the
rock, and in the New Jersey Amboy clays a species of Caekanowskia
occurs in equal abundance.®

Several authors have rvepresented Chekanowskia leaves as
occasionally dichotomously branched, a character in favour of
n comparison with Badera and the Ginkgoacew ; among the
numerous examples of the leaves of Czebanowshbic Murrayana that
I have examined, no absolutely certain case of hranching was
found. The long unbranched leaves of Czelanowskio remind one
of the needles of Pinus longifolia, Salish., and other long-leaved
pines, but the hranched type of leaf met with in some forms
of the fossil genus 1s not in accord with a comparison between
Crelanowskia and the Abietiness.  We may for the present regard
this genus as a Conifer of doubtlul affinity, and as possibly
a momber of the Ginkgoacem.

Czekanowskia Murrayana (Lindley & Hutton).
[Fossil Flora, val. il pl. exxd. 1834.]
(Text-figures 48-50.)

1829,  Flabellurin? vimined, Phillips, Geol. Yorks., pp. 148 and 154, pl x.
fir. 12,

1884, Soleaites Murrayana, Lindley & ITutton, Toss. Flor. vol. i, pl. exxi.

1848, Solenites Murreyans, Bronn, Ind. Pal. p. 1156,

1849,  Lsoefes Murrayona, Bronguiart, Teblean, p. 105.

18a0. Lsoetes Murvayanes, Unger, Gen. spee. plant. foss, p. 226.

1864. Solenifes Mucrrayanae, Morris, Brit. Foss. p. 20.

1 Schenk (87), p- 57.
* Newberry (95), pl. ix. fig. 16.
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1856, Tsoctites Muirayane, Zigno, Flor. foss. Oolit. vol. i. p. 216.
1864, Solanites Miriayane, Leckenhy, Quart. Journ. Geol. Soc. vol. xx.
P 76.
1870.  Twoetites Mwryayuis, Schimper, Trait. pal. vég. vol. ii. p. 73.
1875. Solenites Murrayanuss, Phillips, Geol. Yorks. p. 198, pl. x. fig. 12.
1877.  Csekanowskin vigids, Heer, Flor, foss. Aret. pls. v. and vi. (pars).
. setavea, ibid.
1885. ¥ Pints sushwaensis, Dawson, Trans. Roy. Soc. Canada, pl. ii. fig. 6.
1892, Solenites Murvayunn, Fox-Btrangways, Tab. Foss. p. 138,
1895, Of. Ceekanowsiic capitlaris, Newberry, 1.8, Monograph, xxvi. p. 61,
pl. ix. figs. 14-16.
1806.  Caehanowstkia rigide, Hartz, Med. om Gronland, pls, xvii., xviil.
O sefweq, ibid. pl. xvii.
1900, Cf. Ceshenowskic, sp., Nathorst, Norwegian Polar Exped. pl. i.

The name Flabellario 2 viminea, applied by Phillips to an
imperfect specimen of Cuelanowskia Murrayans, never came into
general use, and, in spite of the few years’ priority of Phillips’
term, it is hetter to adopt the better known name of Lindley &
Hutton, by whom the plant was first deseribed. A specimen in
the Whithy Museum (No. 2493) labelled Flabellaria viminea is
possibly the type of Phillips.

The type-gpecimen of Lindley & Hutton, obtained from Gristhorpe
Bay, was compared by these authors with Jseefes and Pilulari,
also with grasses and other monocotyledons. The bladder-like
swellings shown in their figure are no doubt due to the partial
peeling off and scpavation of the carbonaceons film from the
surface of the shale; no definite swellings like those represented
in the fossil flora can be detected in the specimen. Their drawing
of the epidermal cells does not afford any indication of the
occurrence of stomata, but in all the leaves of which I have
examined fragments under the mieroscope stomata are abundant
(Fig. 48).

In the third edition of the Geology of the Yorkshire Coast,
Solenites Mrrayans is compared with the more slender examples
of Baiera gracilis.

A comparison of several specimens of Heer’s two Siberian
species, Crokanowshia rigide and C. selacen, in the Museum
Collection, leads me to regard some of the examples of both these
¢ species’ as identical with the type-specimen of Lindley & Hutton
(Fig. 49); others differ from the type in their greater frequency
of the dichotomous branching of the individual leaves, and agree
more closely with the specimens named by Lindley & Hutton
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Solonites furcata Williamson pointed out, in a note to Lindley,
that the numerous needles of Solenites Murrayona oceasionally
cover the surface of a bed of shale; this manner of ocemrrence
is illustrated by specimens in the Teekenby Collection, Whitby

Fi16. 40.— Ceehanowshio Mirayene (Lo & H.). Type-specimen of
Lindley & uttou (pl. exxi). No. V. 3685, (Nat. size.)

Muscum, and elsewhere, snd the same profusion of meedles is
sgen inisome of the Siberian specimens. In most of the English
examples, where it is pessible to frace the needles for some

! Lindley & Tutton (37), pl. ceix.
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distance, there is no indication of forking, but in a few cases there
appear to be indieations of dichotomy, Nathorst, in a letter to-
Heer,! expressed the opinion that the Ieaves of the English
examples were unbranched, buf, as he peinted out, there 18,
considerable difficulty, owing to the crowding of the leaves, in
tracing a single leaf throughout its entive length. In Heer's
specimens the needles ave often single, and the usual absence of
forking in the Yorkshire specimens is no serious obstacle to their
identity with some of the Siberian fossils. As the name given
by Lindley & Hutton is much older than those of Heer, and seeing
that we have the type-specimoen of Solendtes Murrayane before
us, it is probably the better plan to retain the older specific
name, including under that designation some of the examples
figured by Heer as Crelanowskia rigida and as C. setacea.  The-
generic name Cielanowskia, which has come inte general use, may
he substituted for Solenifes.

The fragmentary nature of the specimens of Caelanowshin, and
the wide distribution of the genus in rocks of various ages, render
an acenrate specific determination practically impossible. In the
English specimens we seldom find any trace of the scale-leaves or
the very short axis which hears the needles, and the resemblance of
isolated needles alone is of little value as an index of identity or elosc
affinity.  Such a fossil as Nathorst? has figured from the Rhetic
beds of Stabbarp in Seania as Csekanowskin rigide appears identical
with some of the Yorkshire spevimens, but it would he rash to-
definitely include the Swedish and English examples in one species.

Type-specimen, The type-specimen of Lindley & Hutton is
No. 8685 in the British Museum Collection. (Text-fig. 49.)

Needle-like leaves borne in tufts on deciduous short shoots,
surrounded at the base by small imbricate seale-leaves; the folinge-
leaves usnally about 1 mm. in breadth or somewhat narrower, and
reaching o length of over 17em. The needles are in most cases
unbranched, hut oceasionally forked; the epidermis consists of
rectangular cells slightly longer than broad; numerous stomata
oceur in longitudinal rows, separated by a few rows of epidermal
cells without stomata.

U Meer (77°), pls. v. and vi,
2 Nathorst (86), p. 06, pl. xx. lig. G,
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Our knowledge of the organs of reproduction is hardly sufficient
to enable us to diagnose the flowers or seeds. No well-marked
veins can be detected on the leaves, but the surface is finely
striated ; in all probability the substance of the leaf was too thick
to allow of the slender veins being visible externally.

V. 3685, Text-fig. 49. Also Lindley & Hutton, pl. exxi.a.
Several imperfoctly preserved leaves converging towards a sup-
porting axis, which is not preserved. The bladder-like swellings

Fi6. 50.—Ceelanowshia Murvayana (L. & T.). Ko. V, 3684, (Nab. size.)

represented in the fizure of the Fossil Flora are not present i
the specimen, but no doubt the uplifted picces of the lamina have:
become detached from the surface of the shale since the original
drawing was made.

V. 3684, Text-fiz. 50. This is one of the few specimens which
shows any trace of the short axis and the scale-leaves; the short
leaf bent downwards close to the axis may be a detached scale-leaf,
as figured in similar specimens by Heer.
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V. 8686, Another smaller specimen showing the short and thick
-axis of the short shoot; but the details are not elear.

V. 3687, Needles less than 1 mm. in width; the lamina showing
here and there a tendency to peel off the shale, suggesting the
swellings represented by Lindley & Hutton,

39,282, 'I'ufts of long and slender needles, in some plaees
showing apparent indications of forking; but in no case is it
possible to be cerfain that forking actually occurs. Lahelled
by Bean Selenites Muriayand. The very slender needles reach
a length of 15 em., and are *5em, in breadth. In one tuft the
short basal portion is indistinetly preserved.

Other specimens :—13,518 (leaves 17 em. Jong),
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Class CONIFER.ZE.
Order ARAUCARTIINA.

Genus ARAUCARITES, Presl

[Flor. Vorwelt, vii. p. 203, 1838.]

Araucarites Phillipsi, Carruthers.
[Geol. Mag. vol. vi. (1), P- G, pl. ii. figs. 7=9, 1869.]
(Pl X, Fig, 4.)

1869,  Avpaucarites Phitlipsii, Carruthers, Greol. Mag, vol. vi. [1], p. 6, pl. it
figs. 7T-9.

1870,  Arauearie Phillipsii, Schimper, "Lrait. pul. vég. vol. ii. p. 254.

1872, Avavearites Phillipsii, Balfour, Paliwont. Botany, pl. ii. fig. 1L

1875, dvasenrites Phillipsii, Phillips, Geol. Yorks. p. 220, pl. x. fis. 5.

1888. . Aramcarites Phillipsii, Schenlk, Foss. Ptlanz. p. 171,

1890. Arawcarie Philtipsii, Schenk, in Zittel, p. 280.

1802,  Araucaria Phillipsii, Fox-Strangways, Tab. Foss. p. 136.

Type-gpecimen. In the Leckenby Collection, Cambridge (No. 305).

The species Arauearites Phillipsii was founded by Carruthers on
some single scales, and on an imperfect volled specimen of & female
cone. He gives the following deseription :—

¢ §eales from the centre of the cone cuneate, nearly as broad as
long, lower scales thickish thronghout, without membranous
wings.”

The detached scales of this species are frequently met with in
collections of Inferior Oolite plants, but no good specimen hos heen
found showing the cone as a whole. Occasionally single geeds ave
found detached from the scales; these are elliptieal in form, and
slightly more than 1cm. in length. Although the material on
which Carruthers founded his spocies is comewhat meagre, there
can be no reasonable doubt that it affords trustworthy ovidenee of
the existence of cones of the Arvaucavian type. The ocenrrence of
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Arvaucarian comes in the Wealden rocks of Sussex' and such
specimens as draucarites Hudlestond, Carr.* from the Coralline
Oolite of Yorkshire, affords proof of the comparative abundance
-of Araucarian species in Mesozoie floras; but as yet we are not in
a position to do move than suggest what form of vegetative shoots
were borne by these species of Arawearites. Tt is, however, very
‘probable that the twigs of Wealden and Tnferior Oolite age referred
to Fontaine’s genus Nageiopsis and Bunbury's species Cryptomerites
divaricatus were borme by plants closely allied to Araucaria.

The English Jurassic species may be compared with the Indian
specimens deseribed by Feistmantel as Adravcarites eutehensis® and
A. Fachensis*  Similar, but somewhat larger, cone-scales have
heen deseribed by Saporta under the name Aravearia Morsauane.

As Carruthers has pointed out, Araucarites Phillipsi agrees most
closely with the recent species of dpauoaria included in the section
Colwmbea.

39,317. Pl X. Fig. 4.

A single scale showing the form of the central seed. Tahbelled
by Bean “seed of Cyeadites.”
Searborough., Beun Coll.

V. 2640. A large slab of sandstone with single scales of
Avrawearites and tfragments of Braehyplylbon mamiilare, Brongn,

?ARAUCARIIN A.
Genus CRYPTOMERITES, Bunbury.

[Quart. Journ. Geol. Soe. vol. vil. p. 191, 1851.]

Bunbury instituted this generic name as a designation for some
specimens of Coniferous shoots which he compared with Cryplameria
Japonien, Don, and specios of draucaric ; he uses the term *¢ without
meaning to affirm” that the species so named “is truly a congener
of Cryptomeria japoniea.”

L Seward (93), p. 190, pl. xii. figs, 1 and 2.
¢ Carrathers (77).

3 Fuistmantel (76), pl. ix. figs. 1-3.

4 Thid. (779), pl. xiv.
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Cryptomerites divaricatus, Bunbury.

[Quart. Journ. Geol. Sog. vol. vii. p. 190, pl. xiif., figs. 4a, 40, 1851.]

1851, Cryptomerites? divaricatus, Bunbury, Quart. Journ. Geol, Soc. vol. vii.
ps 180, pl. xiii. fig. 4.
1854.  Oryptomerites divericatus, Morris, Brit. Foss. p. 6.
1864, Cryptomerites? divavicatus, Leckenby, Quart, Jowrn. Geol. Boc. vol, xx.
P
1875.  Cruplamerites dinaricatus, Phillips, Geol. Yorks. p. 230, lign, 62.
€. rigidus, ibid. p. 281, lign. G3.
0876, Puchyployllun (Cryplomeriles) divaricatin, Feistmantel, Pal, Ind. pl. x.
fie, 1.
1877.  Cwyptomerites divaricatus, Lebour, lustrations Fose, Plants, pl. Ivii.
1890,  Cryptamsrites divaricates, Schenk, in Zittel, p. 280.
(. rigidus, ibid. p. 280.
1892,  Cryplomeriles divaricatus, Fox-Strangwiys, Tab. Foss. p. 137.
€. rigidus, ibid. p. 137,

Type-specimen.  The original of Bunbury's fignre is in the
Leckenby Colleetion, Cambridge (No. 303).

In his description of the two specimens from the collection of
Dy. Murray on which the species was founded, Bunbury gives the
following diagnosis of the vegetative characters of the plant:—

¢ Phe muin axis is stout, straight, and rigid; the branches anil
branchlets spread widely and stiffly, having a rigid and wiry
-aspect, although the branchlets are very slender and somewhat
zigzag. Leaves apparently two-ranked, mostly alternate, bub
placed ab very irregular intervals and often nealy opposite ; they
are compressed sideways, and taper regnlarly from the vertically
dilated decurrent base to a sharp point; are of rigit appearance,
most commonly straight, sometimes decidedly ineurved ; have no
prominent lateral vib or angle, but are rather faintly and irregularly
strinted, perhaps in consequence of the shrinking of their tissuc.
Those towards the base of each twig are often rather stouter than
the rest.”

Bunbury compares the specimens with Ciryplomeria Japonied, bnf
he also recognizes u resemblance to Arawearin cxeelsa, R Br., and
A. Cunninghamii, Ait.

Nathorst! has drawn attention to the resemblance between
Oryptomerites divaricatus and the sterile branches of some forms of

! Nathorst (80Y), p. 72
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Araueariv (section Butacta). In the absence of veproductive
structuves it is difficult to form an opinion as to the affinitics of this
plant, but the striking similavity which the leaves and the form of
the branches of the fossil type bear to the recent Australian specics
Avawearin Cuniinghamdi, Ait., leads me to favour the view of the
Araucarion relationship of Bunbury’s species.

T have little doubt ag to the specific identity of the specimens
named by Phillips Cryptomerites rigidus with C. divaricatus, Bunb.
Thiz Conifer is represented by a very small number of specimens
in collections of Inferior Qolite plants; the best specimens I have
seen are Bunbury’s type-specimen (Leckenby Collection) and a few
good examples in the Manchester Muscum.

Genus NAGEIOPSIS, Fontaine.
[Potomae Flora, p. 194, 1889.]

This generic name was chosen by Professor Fontaine for certain
vegetative shoots bearing a resemblance in the form of the leaves
to rocent species of the genus Podocarpus, included in the section
Naugein, in which the leaves possess mumerous yeins and nob
a single midrib.' As no reproductive organs have been found
in conneetion with the vegetative shoots of Nageiopsis, the position
of the genus cannot be definitely fixed. While admitting tho
marked similarity between Fontaine’s genus and certain gpecies
of Podocarpus, a comparison may also bhe made, as Nathorst has
suggested, with the Australian Conifer Advaucaria Bidwillid, Hook..

Nageiopsis anglica, sp. nov.
(Text-fig. 51.)

Py pe-speetmen. Whithy Museum (2503). (Text-fig. 51.)

Teaves distichous, attached to the short axis by a narrow base,
broadly linear in form, from 1 to 1-5om. in length, traversed by
several parallel veins, which converge slightly towards the leaf-base.

This speeies is founded on some specimens m the Whithy
Museum which are too frogmentary to admit of a satisfactory

U Beward (95), p. 210.
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diagnosis. The close agreement between the English specimens
and some of the larger fossils veferred by Fontaine, in his
Monograph of the Potomae Flora, to the genus Nugetopsis, leads
me to adopt this name, although it is not improbable that the
genus Aravearia may prove to he the nearest living representative.
A specimen of similar form to that from the Tnferior Oolite of
Yorkshire has been deseribed from the Wealden beds of Sussex,
but the two types are probably not specifically identical.

One of the Whithy specimens (2377) bears a label on which is
written “Probably the leaves of draucaria Phillipsi.> Nathorst,
in his notes on English spocimens, vefers to what is probably the
same plant; he speaks of fragments of branches in the Whithy

Fus. 51.—Nageiopsis angliea, sp. nov. (5 nab. sive.) From a specinen in the
Whithy Museum (No. 2503).

Museum resembling drawearia (sect. Columbea), in appearance like
Zamites, but in their branched form resembling  drawucaric
Bidwilli, Hook.*

Without more evidence we cannot decide definitely between the
Podocarpese and Araucariinm as the family in which to include
the vegetative shoots referved to the genus Nugeiopsis, but on the
whole the comparvison with drawearic is more likely to be nearver
the truth.

The English specimens, which T have described for the sake of
convenience under a distinet specific name, may prove to be

U Seward (93], p. 211, pl. xii. fig. 8.
= Nathorst (80'), p- 73.
U
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identical with one of the American forms figured by Fontaine ; the
Potomae species Nageiopsis microphylla, Bont., N. descrescens, Font.,
and others! are very similar to the Whithy fragments.

Text-fig. 51. Whithy Museum, No. 2503.

This fragment shows clearly the form and disposition of the
broadly lincar leaves, 1:2-15cmL in length; the axis of the
specimen has a length of 3 cm.

Another specimen (2877) in the Whithy Collection comsists of
several pieces of branches similar to that shown in the figure;
in one fragment the axis of the shoot is branched, as in the
Wealden specimen already referred to. Bach leaf iz trayersed by
geveral parallel veins, which converge slightly towards the point
of attachment of the narrow leaf-base.

2 QONIFERE INCERTAE SEDIS.

Gtenus PAGIOPHYLLUM, Heer.
[Secc. Trab. Geol, Portugal, p. 11, 1881.]

Saporta * and other authors incline to the view that the species
included in Heer's genus should be regarded as members of the
Araucarinewm, but this opinion is based very largely on o similarity
of vegetative structures, which does not yeeeive decisive support
from such ecvidence as is afforded by the more important
reproductive stroctures. While recognizing the possibility of
4 close relationship between this widespread Mesozoie genus and
Araucaria, it is safer to regard Pagiophyllum ns one of the
pumerous extinct forms which cannot be safely included in any
particular family of the Conifere. It is difficult to draw
« satistactory line between the geners Pagiophylbon and Elatides,
and perhaps the Hnglish Jurassic species, which T have placed
in the former genus, should rather be referred to Heer's genus
FElatides, the name under which Nathorst® has recently included the
plant described by Lindley & Hutton as Lyeopodites Williamsonis.

Fontaine (8%, pls. lxxvil,, lxxxvi, ote
Saporta (84), p. 378.
Nathorst (97), p. 34,

s =
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Pagiophyllum Williamsoni (Brongniaxt).
[Prodrome, p. 83, 1828.]
(PL X. Figs. 2 and 3; Text-fig. 52.)

1828. Lyeopodites Willimmsonis, Brongniart, Prodroma, p. 83.

1829, Lyeopodites wnsifolius, Phillips, Geol. Yorks, p, 147, pl. viii. fig, 8.

1833, Lycopodites IWillicinsonis, Lindley & Ilutton, Foss. Flor. vol. ii.
pl. xeiii.

1848.  Walchio Williumsonis, Bromn, Ind. Pal. e 18374,

1849,  Palissya? Willicunsonis, Brongniavt, Tablean, p. 106.

1849, Moreunia Williwmsonis, Pomel, Amt. Boricht, Versam. Naturforsch.
etc. p. 392,

i850.  Lycopadites Willimmsonis, Unger, Gen. spec. plant. foss, p. 278,

1851.  Palissya? Williamsonis, Bunbury, Quart. Jown. Geol. Soc. vol, vii.
p. 191.

1854, Walehiz Willinmsonis, Morris, Brit. Toss, p. 24,

1864, Lyeopodites Williasnsonis, Leckenby, Quart. Journ, Geol. Soe. vol. xx.
o 8.

1870, Pawlypliytin Williamsoni, Schimper, Trait, pal. véa. vol. ii. p. 251.

1875, Walehia IFilliamsonis, Phillips, Geol. Yorks. p. 230, pl. viii. figs. 1
and 3, lign. 61.

4884,  Fachyphyllem ¢ Williamsoni, Saporta, Pal. Frane. vol. iii. p- 306,
pl. elxii. figs, 1, 2.

1890. Avawcarie Williamsoni, Schenk, in Zittel, p- 280.

1892, Walehin Williamsehis, Fox-Strangways, Tab, Foss. p. 141,

1894. Cf. Pagiophyllum faleatum, Bartholin, Bot. Tidsskrift, p, 100, pl. v.
flo, 4.

1897. Elatides Willicinsonis, Nathorst, Mesoz, Flora Spitzbergens, p. 34,

1900.  Pagiophyllwm Willimnsoni, Seward, Muanchester Lit. and Phil. Soc,
vol. xliv. p. 16.

Type-speeimen.  The specimens fignred hy Lindley & Hutton
(pl. xciil. figs. 1 and 2) are in the Manchester Museum (Nos. 16
and 48). The original of Phillips’ figure (pl. viii. fig. 1) is in
the York Museum.

Vegetative shoots are monopodially hranched, the latest branches
being given off at an acute angle; the leaves, which are thick and
Aleshy, angnlar in form, and with a faleate, acuminate, and dorsally
keeled distal portion, are erowded and spirally disposed.

The female eones, about 6 em. in length, consist of a central axis,
bearing imbricate scales with broadly acuminate tips; the male
cones have a length of rather more than 2em.; the sporophylls
are given off at right angles from a fairly stout axis; they have
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a triangular apical portion, at right angles to the sporophyll axis,
which is characterized by a median vertical keel.

As the list of synonyms shows, this fairly common species has
boen referred to vavious genera ; that it i« a Conifer there is no
longer any doubt, both male and female cones having been found
in organie connection with the vegetative branches. It is, however,
o little difficult to deeide in which family of the Conilere
Pugiophyllum Williamsons should be included. The form of the
leaves and the general appenrance of the branches at once suggost
a comparison with certain species of drawearid, ©.g. Arauearia
exeelsa, R. DBr., the Norfolk Island pine, but such knowledge as
we possess as to the strueture of the cones does mot cnable us
to deide the question of Araucarian affinity. The male flowors
ave not sufficiently well preserved to afford any decisive evidence
as to the number of the pollen-sacs or their manner of attachment
to the stamens; their external form agroes closely with that of the
male flowers of various types of the Abictinese, and in itself does
not supply confirmatory evidence of a close relationship with
Arauearia.

The present species bears @ close Tesemblance to Pagiophylhnn
peregrinum (L. & H.), of Liassic age, deseribed from the English
Tias and clsewhere. Some of the coniferous twics deseribed under
Heer's generic name Klatides are very similar to Pagiophylluon
Williamsoni ; as Heer points out, the Siborian Jurassic speeles
Elatides faleatn resembles the English type, but the leaves of the
latter are much broader at the base. The distinetion between the
two genera Pugiophyllun and Flatides is by no means well marked,
and cither generic term might he asoll as o suitable designation for
portain Mesozoie coniferous twigs.

Several specimens of this species ave ineluded in the collections
of Whithy, Yoarborough, Cambridge, and elsewhere ; both the
male and female cones are mot infrequently fonnd in Orgamic
connection with the vegctative shoots,

13,516. TL X. Fig. 8.
This specimen iMustrates the characteristic faleate leaves and
the form of the female cones borne on slender lateral branches.

U Fleer (77, vol. iv (2, p. 79, pl. xiv. fig. 6.
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The cones are imperfectly preserved, and do not throw much light
on the structural features.
Gristhorpe Bay. Lresented by Dy, Murrvay.

40.543. Pl. X. Tig. 2. A gingle male eone, 2'2em. long and
6 mm. broad. The individual sporophylls ave fairly clearly shown
(Fig. 26) ; on the distal end of each is a keel-like ridge.

Searborough. Bawerbank Coll.

39,312. Text-fig. 52, This spesimen shows more clearly than
that represented in Pl X, Fig, 3 the form of the seales of the
female cone.  There ave parts of three cones preserved, the most

Fic. 52, —Pagiophyllvin Wiilinumsoni (Brongn.). No, 39,312, (Nat. size:)

perfect only is shown in the drawing; it is 4 em. hroad and 2 en.
in diameter; the conc-seales as seen i side-view vesemble the
foliage-leaves, but they are rather less faleate.

Cloughton.

39,313, A single cone, 6 em. X 23 om. ; many of the scules
are imperfect, and present a truncated appearance; others show
the pointed triangular apex. TLabelled by Bean Lyeopodites
aneifolius.

Upper Sandstone, Cloughton. Bean Coll.

39,332. Several maule cones, approximately 7mm. broad and
225 cun, long; some are scen in longitudinal section, showing



204 CHETROLEPIS,

a fairly short axis giving off the sporophylls at right angles. In
some of the cones the triangular distal ends of the sporophylls ave
clearly seen.

Qolitie Shale, Scarborough.

40,519. A lurge specimen showing clearly the habit of
branching, which agrees with that of Pagiophyllum peregrinum
as figured by Saporta.

Other specimens :— V. 3575, 11,015, 13,524, 39,319, 39,325,
39,327 (labellod by Bean Lyreopodites wneifolins).

Genws CHEIROLEPIS, Schimper.
[Trait. pal. vég. vol. ii. . 247, 1870.]

This generie term was instituted by Schimper as a substitute for
Brongniart’s Brashyphyllvn in the case of certain forms which do
not conform to the vegetative characters of the typical species,
B. mamillare. The species referred to Chedrolopls agree, as regards
the form of the leaves, with Widdringtonie and Sequoia gigontea;
the cone-seales are described as bearing solitary seeds. The plant
which Schenk! named Brachyplyllun Muensterd is the type species
of Schimper’s genus.

Cheirolepis setosus (Phillips).
[Phillips, Geol. Yorks, p. 229, lign. 60, 1875.]
(Text-figs. 534 and B).

1875, Brachyphytlan setossen, Phillips, Greol. Yorks. p. 229, lign. 60.
1890,  Brachyphyllum sotosin, Schenk, in Zittel, p. 287.
1892,  Brachyphylhon setosmn, Fox-Strangways, Tab, Foss, p. 137,

This species was instituted by Phillips in the third edition of his
Geology of Yorkshire, and defined us follows :—

« §tem branching at obtuse angles, marked by alternate elongate
cicatrices; leaves arranged round an axis, lanceolate, pointed, small,
ghort, crowded.”

! Sehenk (67), p. 187, pl. xliii.



CITEIROLEPIS, 295

The description is accompanied by a sketch made by Professor
Williamson from a speeimen in his collection.

The two examples shown in Text-figs. 534 and » are, no doubt,
illentical with the type of Phillips; the more acute angle at which
the small branches are given off can hardly be regarded as &
difference of specific importance. This type of Conifer is represented
by a single specimen in the British Museum; those shown in
Figs. 53a and » ave from the Searborough and Whitby Museums
respectively. With such fragmentary material it is impossible to
construct any satisfactory diagnosis, and in the absence of cones we
cannot adduce evidence of a trustworthy character as to the probable
velationship of this rare form to recent genera. Such few gpecimens
as have been obtained seem to warrant the separation of this species
trom Pagiophyllum Williamsont; the faleate and stiff leaves hear
a fairly close resemblance, on a small seale, to the large leaves of
the latter speeies, but the much smaller size of the vegetative twigs
of Cheirolepis setosus and the somewhat different habit afford
distinetive characters.

The question of gencric designation is not an easy one to decide
in dealing with fragmentary branches of fossil Conmifers, The
twigs of this species have not been found with any trace of cones,
and the only chavacters available are afforded by the habit and
the form and arrangement of the leaves. Certain authors have
used the genus Brachyplylhwn in a wide sense, 50 as to include
branches with sharply pointed, small, and somewhat faleate
keeled leaves, as well as branches with elosely adpressed broad
scale-leaves, such as oceur in Braehyplhyllum mumillare, Brongn.
1t is better, however, to testrict this generic designation to fossil
Conifers in which the leaves are broad and inserted on the
stem by a rhomboidal base, and to include branches with the
narrow and more spreading leaves under different generic nAmMes.
There is the closest resemblance between the specimens repre-
sented in Fig. 53 and Brachyphylhon Muensterd, a8 figured by
Schenk from beds of Rhatic age;* while hesitating to refer the
Yorkshire fossils to this species, the agreement ol the vegetative
characters suguests speeific identity.  Saporta® substitutes the

! Schenk (67), pl. xliii.
¥ Saparta (84), p. 490.
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genus Cheirolepis for Brachyphyllwm in describing Schenk’s species,
and wisely restricts the application of the latter term. The
Wealden Conifer, Sphonolepidivm Kurrianun (Dunk.),t also bears
a distinet resemblance to the Jurassic species; but in both
Sphenolepidivm and Cheirolepis the nature of the cones is included
as an important generic character in the diagnosis. In the ecase
of Phillips’ Brachyphyllum sefoswm we ave without the important
evidence which cones would supply, and it must be admitted that

Pia. §3.— Clgivolepis sctosus (Phill.).

A. From the Searborough Museum. (Nat. size.)
B. From the Whithy Museum (No. 2382). (Nat. gize.)

he form of the vegetative brauches alone is insufficient as a guide
to affinity when we have to deal with such a type as that
reprosented in Fig. 53.

While admitting the impossibility of detormining with certainty
the true genmeric nature of the specimens of this species, we
may adopt Cheirolepis s a genmeric designation in preference to

L Seward (03], p. 200, pls. xvii. and xviii.
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Brachyphylluwm, and as indicating the very elose resemblance
hetween the Yorkshive plant and Cheirolopis Muensteri, Schenk.

The vegetative shoots branch at a more acute angle than in
Brachyphyllun.  The leaves are crowded, spirally disposel, fairly
stout, and faleate in form.

The fragments of this species resemble in habit Sequoia gigantea,
Lindl. & Gord., and may he compared ulso with frauceric Balanse,
Brongn. & Guis., and Daerydium Lranklini, Hook., it the material
is too meagre and il preserved to admit of a full diagnosis or of
a satisfactory comparison with recent Conifers.

40,570. Several fragments similar to the Seatborough example
(Fig. 534} ; imperfeet and fragmentary.

Gienus BRACHYPHYLLUM, Brongniart.
[Tableau, p. 69, 1549, ]

The genus Brachyphyllum,' like many other fossil Conifers,
cunnot be safely assigned to any definite position among recent
wsenera. The habit of the branches and the form of the leaves
favour u comparison with some species of the Tasmanian genus
_Arthrotewis; bub we are not in u position to speak with confidence
as to affinities of this common Mesozoic genus!

Brachyphyllum mamillare, Bronguniart.
[Protlrome, p, 109, 1828.]
(PL X, Fig, 1.)

1828, Beachyphylivin aanillere, Brongninrt; Prodrone, p. 109,
1829, Phuites eopensus, Phillips, Geol. Yorks. pp. 147 and 133, pl. x. fig- 11
1835.  Thusites ewpupsey, Lindley & Hutton, Foss. Flor. vol, iii. pl. elxvii.
1536.  Lrachypligtbon mamillare, ibid. pl. elxxxyiii.
1837, Brachyplyllum mamillare, ibid, pl. cexix.
1848,  Brachyphyllvm mamitiaerve, Bronn, Tnd. Pal. p- 175,
1840, Birachyphyllun mamitiare, Bronguiart, Tableau, p. 106.
2 B oegiux, ihids p. 108,
18300 Brachyphylion memitlare, Goppert, Mon, Conif. p. 241.
B. wwnillave, Unger, Gen. spec. plant. foss, p. 388,

! Beward (93), p. 214
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1854, Rrachyplylui wiamillere, Morris, Brit. Foss. p. 3.
1864,  Brachyphyfan memillere, Leckenby, Quart. Journ. Geol. Soc.
vol. xx, p. 76,
Thaites expansus, 1bid.
1870, Brackyphylhem wieniliere, Sehimper, Trait. pal. vég. vol. i, p. 333,
B. Phitlipsi, ibid. p. 336.
1875.  Brachyphyllwm mamillere, Phillips, Geol. Yorks. p. 220.
Thuites expensus, ibid, p. 229, pl x, fie, 11, lign. 59,
1876, F Fokinostrobys (Lhwites) expansus, Feistmantel, Pal. Ind. pl. ix.
figs, 6-9.
1874, 2 Brachyphyllen wwaiflave, 1id. pl. <. fig, 12 pl. xi. figs. 12 and 13-
1884.  Brachyphyilwin mamitiare, Saporta, Pal, Frang. vol, iii. p. 926,
pl. elsid. figs. 3-7.
1890.  Brachyphyllva smiilere, Sehenk, in Zittel, p. 301.
1892, rachyphytlon manillare, Fox-Strungways, Tab. Foss. p. 137.
Thuites expansus, ibid. p- 141
1900. Brachyphyllem memillers, Seward, Manchester Lit. and Phil. Soe.
vol. xliv, p. 17,

Type-specimen. The original of pl. clxvii, of Lindley & Hutton
is in the Manchester Museum (No. 52).

Tn habit the branches of Brachyphyllum mawillare rescmble those
of Arthiotaxis eupressoides, Don; the branches of different order are
given off at a fairly wide angle. The leaves are small, fleshy,
triangular in shape, with a median dorsal keel, erowded and
spirally disposed. There is mo satisfactory evidence as to the
. nature of the flowers.

There has been some confusion on the part of paliobotanical
authors between Brachyplyllwn mamillare, Brongn., and  Thailes
expansus, Sternb.; the specimens to which Phillips and Lindley &
Hutton applied the latter name are undoubtedly identical with
those designated by Brongniavt Brachyphyllum manillare.

The specimen from the Gristhorpe plant-bed, which is figured
by Lindley & Hutton as Zhuwides expansus, is, I have no doubt,
specifically identical with the plant which these authors represent
in plates clxxxviil. and cexix. as Brachyphyllvm mamllore.  The
specimen has a length of 95 em., and represents an imperfoctly
preserved twig, bearing short lateral branches clothed with
spirally disposed and fleshy broadly triangular seale-leaves, closely
adpressed to the axis,  Bach leaf terminates in o sharp point,
and is traversed on the abaxinl surface by a fairly prominent
median ridge.!

1 Bewaud (00), p. 18.
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Nathorst mentions a specimen which he found in a plant-bed on
the Yorkshire coust as probubly mew to Englund and identical
with the Indian Brachyphyllum mamillare of Feistmantel, which
Nathorst thinks is not specifically identical with Brongniart’s
species.’  Among the Yorkshire examples of Brachyphyllum 1 have
not discovered any specimens which appear to be speeifically
distinet from 2. momillare,

39,315, PL X. Fig. 1.

This specimen serves to illustrate the characteristic habit of the
specics. The branch has a length of 12 cm., and gives off lateral
members at un angle of approximately 80°.

Yorkshire. Bean Coll.

V. 2511. A fairly well preserved branch, labelled by Bean
Brachyphyllum mamillare.
Searborough. Purchased.

V. 2640. A large slab with numerous fragments of branches ;
also several seeds of Apyaucarites Phillipse, Carr., and portions of
stems of Eguisetites colwmnaris (Brongn.).

Yorkshire. Beckics Coll.

V. 8296.  Some of the leaves in this specimen show the dorsal
rib and the triangular form of the apex; they are not very closely
adpressed to the branches, hut stand out from the axis and clearly
exhibit their pointed triangular form. LPurchased.

V.3583. A fairly good specimen, 14 em. long; the thick fleshy
leaves are well showm.

10,380, In this specimen the leaves arc more open in their
arrangement and less closely adpressed to the stem than 1n the
more typieal examples of the species.

Other specimens :—V. 2525, V. 2570, V. 2893, V. 3476, V. 3582,
10,335, 10,338, 40,467,

! Nathovst (807), p. 285,
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Genns TAXITES, Brongniart.
[Prodrowe, p. 108, 1828.]

In speaking of this generic name Brongniart points out its
artificial character, and calls attention to the fact that several
other recent Conifers agree very closely with the Yew in the
form of the vegetative shoots.! In the absence of uny evidence
as to the character of the flowers, we may conveniently retain
Brongnimt’s genus for the fragments described by Leckenhy from
the Inferior Qolite of Bast Yorkshire.

Taxites zamioides (Leckenby, ex Bean MS.).
[Quart. Jowrn. Geol. Soc. vol. xx. po 77, pl. viii, fig, 1, 1864.]
(Pl X. Fig. 5.)

1864, Cyeadites zaminides, Lockenby, Quart. Journ, Geol. Soe. vol. xx, . 77,
pl. viii. fig. 1.
1870, Cyeadites zemioides, Sehimper, Trait, pal. vég. vol. ii. p. 178.
1875, Cyeadites camioides, Phillips, Geol. Yorks, p. 228, lign. 38.
Tapites laaus, ibid. p. 231, pl. vii. fig. 24, Lign. G4,
1879, ¢ Zaxites planws, Feistmantel, Pal. Ind. vol. i. p. 31, pls. Nifl.—xV.
1885, Cyeadites zomioides, Zigno, Flor, foss. Oolit. vol. ii. p. 189.
1880, Cf. Chphalotacopyis vamosa, Fontaine, Potomae Flora, pls. evi.—eviii.
1800.  Cyeadites sumivides, Selouk, in Zittel, pp. 217, 287, 326.
Lapites igens, bid. p. 270,
1892, Cyeadites zamivides, Fox-Strangways, Tab. Foss. . 138,
Tuwites lawers, 1bid, . 141,

Type-specimen.  The specimen figured by Leckenby is in the
Woodwardian Muaseum, Cumbridge (No. 286). The vegetative
shoots resemble those of Zasus bavcala, Sequoin sempervirens, und
other recent species 3 they consist of a slender axis hearing narrow
lincar leaves, traversed by a single median vein. The leaves are
spirally disposed and more or less closely sef. Flowers unknown.

The fragment to which Phillips gave the name Zweites laxus
is in all probability specifically identical with Cyeadites zamioides,
Leck., The spiral disposition of the leaves, as well as the small

! Brongniavt (28%), p. 7.
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cize and habit of the shoots, clearly demonstrate that Teckenby’s.
plant is a Conifer and not a Cycad. On the type-specimen of
Cyeadites zamiotdes (Geological Museum, Cambridge) Nathorst has
written “a Conifer of the genus Palissya.” Another specimen in
the Leckenby Collection is labelled in Bean’s handwriting Zumia
angustifolic.

The few fragments of this species that are known are too small
to enable us to make any suggestions as to relationship with
recent types, It is probable that Twaifes samivides is speeifically
identical with some of the Coniferous branches deseribed by
Fontaine from the Potomae beds under the generic name
Cephalotazopsis 3 n torm applied to twigs with distichous leaves
having the habit of species of such recent genera as Cephalotarus,
Torreya, and Tarus.

39,288. Pl X. Fig. 5.

A slender axis bearing erowded, spivally disposed leaves, whick
hive assumed a distichous arrangement.  The individual leaves
show a fairly clear midiib; they ave sharply pointed distally, and
decrease rapidly in breadth at the base; from 2-3 cm. in length.

Searborough. Boan Ooll

39,202. A fagment with fewer and more scattered leaves.

Ct. Phillips’ fig. 24, pl. vil.
Searborough. Bean Coll.

! Fontaine (39, p. 285.
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Iy the present volume we have practically confined our atfention
to the fossil plants from the Inferior Oolite (Bathonian) strata of
the Yorkshive coast. A comparison of the Yorkshire flora with
those of the Stonesfield Slate amd other Jurassie horizons will
he more appropriately undertaken after the completion of the
systematic treatment of the species in a succeeding volume. The
flora with which we are now econcerned is the richest among
Mesozoie floras from British localities hoth as regards the number
of species and the abundance of material, and is scarcely surpassod
hy any assemblage of fossil plants from extra-British regions.

A general survey of a geological flora should include the eon-
sideration of such points as the following: (i) The geographical
digtribution of the several types composing the flora; (ii.) a com-
parison with older and younger floras, and with recent species;
(iii.) the conditions under which the plants grew ; and (iv.) the
recognition of the most characteristic species which may serve as
the best indices of geological age.

In attempting to determine the geographical range of the several
elements of the Yorkshire Coast flora, we have to face serious
diffieulties. It is often impossible to decide whether an English
species is identical with or merely closely allied to a species
vecorded from another region. If we ignore all records but those
which can be interpreted with satisfactory acenracy, withont any
doubt as to the specific position of the plants, onr comparisons
would be testricted within limits which wonld not enable us to
do full justice to the available data. In the comparison of floras
more or less widely separated geographically, the rceognition of
specific identity ig naturally desirable, but the object of a com-
parative study of fossil floras is primarily to determine resemblances
and differences as regards the general facies of the vegetation rather
than the absolute specific identity of individual plants. TIn the
following table T have indicated the geographical range of the
Bnglish species, without giving any indieation as to the degree of
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confidence with which each determination has been made. Many
of the extra-British types are undoubtedly specifically identical
with Yorkshire species, but in other cases the foreign species may
possibly be identical with those from the Yorkshire coast, or they
may represent specifically distinet but closely allied types.

1t should be horne in mind, therefore, that the uccompanying
table is not intended to convey the idea that all the references to
the occurrence of Yorkshire plants in foreign localities necessarily
imply specific identity ; cach record denotes the occurrence of either
the same species or u closely allied or representative species. In
the lists of plants given in the Introductory seetion and in the
comparisons instituted in the systematic treatment of each species,
T have attempted to show how far 1 regard English species identicul
with or closely allied to extra-British types.

Tn addition to the geographical regions given in the table, it is
worthy of note that some Rhwetic species from South American
localitios ! are very similar to English types; from Madagascar
also Zeiller * has recently recorded the oceurrence of o few specios—
c.g. Klukia (Pecopteris) exilis—identical with or nearly related to
Inferior Oolite types.

T propose to consider more fully the stratigraphical correlation
of Mesozoie floras in a subsequent volume, but there are some
points of geological and botanieal intereést which should he noticed
in veference to the flora with which we are at present concerned.
The comparison of the English plants with the Upper Gondwana
fora of India and with Australian Horas of corresponding geological
position, has confirmed me in my opinion that the differences
between the Mesozoie vegetation of the Northern and Southern
Hemispheres have been exaggerated. Greographical separation of
fossil species frequently leads to an unnecessary amount of specifie
distinetion in the naming and determination of plants. We naturally
hesitate to admit specific identity between plants from such widely
separated regions as Kngland on the one hand, and India, South
Africa, and Australin on the other; but the too frequent use of
Jistinet generic and specific designations has obscured the botanical
resemblances of the Northern and Southern flovas. The number

! Vide ante, p. 38
2 Zeiller (00%).
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of Tndian and Australian fossils recorded in the above table,
some being no.doubt identical and others specifically distinet but
closely allied speeies, illustrates a marked similarity between the
vegetation of the ancient Gondwana Tand and the Furopean
continent. In Jurassic times there was mo doubt a much greater
uniformity in the vegetation of the world than ‘exists at the present
day. A closer analysis of the Gondwana floras and a more detailed
comparison with those of the Northern Hemisphere may enable us
to recognize well-defined distinguishing features suggestive of
botanical provinces such us existed in the Lower Gondwana
period,—but this is a matter for subsequent treatment.

The resemblance between the Wealden flora, deseribed in two
previous Dritish Muscum Catalogues, and the Jurassic flora of
Fast Yorkshire, has been alrcady noticed. Tn a few instances
we find what appear to be identical species common to the
two periods, o.g., Melonidium Gocpperti, Ruffordin Goeppertt, and
Ginkgo digitate. In addition to the oceurrence of the same
apecies, we recognize several plant-types in the two florag which
demonstrate the marked similarity between the Wealden and
Toferior Oolite floras. Comparing the two floras, we notice ns
common characteristics the absence of Angiosperms and an
abundance of Cycads and Ferns: the Conifers probably played
a somewhat more prominent réle in the Wealden than in the older
Jurassie vegetation.

The following figures illustrate the similarity in the composition

Wealden, Inferior Oolite.

|
BRyYoPHYTA ...... 1 1
TQuISETALES ... 3 2
BILIOER . saieanas 21 20
CYCADALES ...... 19 23
CONTFERIE. .vuvivss 15 9

of the English Wealden and Jurassic vegetation as regards the
relative promiuence of the different classes of plants; the figures
are convenient as a means of comparison, but they must not be

1 Seward (94') (95).
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regarded as giving more than an approximate estimate of the
«composition of each flova. [t is probable that the vegetation
which has left fairly abundant traces in the Wealden sediments
«of the South-East of England and in the Inferior Oolite beds of
Yorkshire, flourished under very similar climatal and physical
conditions.

A comparison of the Inferior Oolite plants with those of Rhastie
age from (vermany, Secania, and other regions leads us to recognize
4 few examples of what appear to be identical speeies, e.g., Podo-
2amites lanceolatus and Sphenoptoris princeps. Several instances of
«¢losely related types have also heen pointed out in the introductory
and systematic sections of this volume.

We may next briefly consider some of the more conspicuous
members of the Inferior Oolite flora from the point of view of
their resemblance to other fossil fypes as well as to recent plants.

Bavrserares.— Equisetites columnaris is one of the commonest and
most characteristic plants in the Yorkshire flova. Its abundance
lends support to the view that the small seams of coal met with
in the strata of the Estuarine Series weve probably in great measure,
if not entirely, formed from the remains of the Equisetaceous
plants which grew in the Jurassic swamps. The thicker stems
described under the name Ejuisetites Beani are comparable in size
to E. arenacews of Triassic age, and surpass in diameter the
charvacteristic Rheetic form E. Muensteri, Compared with such
Wealden species as Byuisetites Lyelli and B, Burelardti the Inferior
Oolite Equisetacete ave distinguished by the greater thickness of
their stems, and in this respect they carry us a stage further from
the modern Horsetails towards the arborescent representatives of
the Hquisetales, which flourished during the Trinssie and Paleozoic
vpochs,

Frirers,—Among the Inferior Oolite ferns there are several
species which cannot be referred to any particular subdivision of
the filices, but on the other hand we have sufficient evidence in
many cases to admit of a satisfactory identification of family
affinities. The species Sagenopteris Phillipsi, which for reasons
already stated I have included among the filices rather than the
Rhizocarpe®, may not improhably belong to the Polypodiacese,
but of this we have not sufficient evidence. The species is of
interest as a common type, which forms a comnecting link on
the one hand with the older and larger Rheetic forms Sagenopforis
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rhoifolia and S. Goeppertiana and on the other with the smaller
Wealden type S. Mantelli.

In the case of the abundant and handsome fern Cladophlebis
denticuluta we lack convincing evidence of fumily relationship, but
snch indications of soral eharacters us oceur point to a polypodiaceons
affinity. The bipinnate form of frond of this species is practically
identical with that of certain Rhwmtic ferns, c.g. Cladophlebis
Rovsserti, and with ferns of Wealden age, e.g. C. Alberfsi. Ferns
of the Cladophlebis denticulata type are very abundant in Mesozoic
strata, but in most cases we are unable to determine their systematie
position ; this form of frond iz in itsclf of little or no use as an
aid to the recognition of hotunical relationship.

As Nathorst has stated, it is not improbable that some of the
Sphenopteroid fronds from the Inferior Oolite rocks muy he best
compared with species of the recent Polypodiaceons genus Davallia.

Passing from these rather doubtful examples of Jurassic
Tolypodiacer, we may turn to other more satistactory fern species.
Tt is clear that the Matoninewm played a prominent part in the
vegetation of the Oolitic period ;  Matonidivm Goepperti and the
two species of Laceopteris, L. polypedioides and L. Woodwardi, are
fairly abundantly represented by well-preserved fertile speeimens.
This interesting family, with two surviving species in the Malayam
region, occupied anm even mMOrc prominent position in the Rhwtic
than in the Jurassic period. From Rhaotic times, when the family
appears to have reached its maximum development, the Matonines
gradually decrease in importance, and at the present day the genus
Mutonia alone remains as a survival from Mesozoic fimes,

Dipteriding.—This family, troated as o subdivision distinet trom
the Polypodiaces for reasons already discussed,' appears to have
a gnolegical history similar to that of the Matoninew.  Diefyo-
phyllum rugosuin, one of the more abundant of Inferior Oolite types,
is practically indistinguishable from D. Nilssond, D). acutilobwm, and
other Rhatie species. The genera Cemptopterss and Clathropterds
afford other Rhmtic examples of the same family, and in the
Wealden flova we have the genus Proforkipis, which approaches
most clogely to the surviving fern Dipterds, another tropical
remmant of a Mesozoie family.

1 Ante, p. 119.
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Osinundacess, — Todites Willicmsons must have been one of the
most conspicuous and abundant ferns which flowrished during the
Jurassie period. It is possible that Sphenopteris prinecps should
also be included in this family, but we lack such convineing
evidence of affinity as is afforded by the fertile specimens  of
Tudites Williamsoni. The Rhuetic specics deseribed by Schenk as
Aerostichites Goeppertianus appears to be barely distinguishable
from the Inferior Oolite species of Zadites: from the Wealden
plant-heds no satisfactory representative of the Osmundaces has so
far been recorded.

The Cyatheacew ave represented by such species as Condopteris
hymenophylloides, onc of the most characteristic of the Yorkshire
Coast ferns, €. quingueloba, and C. airgute. There is a striking
resemblance between some of these fossil Cyatheacene anl the isolated
rvecent forn Thyrsopteris elegans. The Inferior Oolite flora was
characterized by an abundance of ferns of the Thyrsopteris type.

Among Wealden ferns we have the genus Profoplerds, which
may probably be included as n. member of the Cyatheacem, a type
which extends into still more recent geological periods.

Schizwacea—In addition to the somewhat doubtful Ruffordic
Gospperti of Wealden and Inferior Oolite age, we have an excellent
example of this family in the widely distributed Klukic eailis,
a species which may also be closely matehed among Wealden terns.
Neither the Cyatheacem mor the Schizmacem are represented by
any well-authenticated Rhetic species, but in the Palwozoic genus
Senftenbergiawe have a still older type which exhibits well-marked
Qchizeaccous characters. K lulkia exilis agrees precisely as regards
the structure of the sporangin with the living members of the
family, but in the form of the frond it differs from the modern
representatives of the Schizweaces.

The Yorkshire Coast Flora hag not so far yielded any recognizable
examples of the Gleichenincew or the Marattincem ; species of the
former family are known to have existed during the Wealden
period, and we have a Tepresentative of the latter family in the
Rheetic fern Zandopteris Muensteri, From the J urassie plant-heds
of Poland, Raciborski has described a member of the Marattiaces
under the name Danee. Neither the ]:Ijsrmclloph}’uact‘-m nor the
{Ophioglossace®e appear to have any representatives among the
Tnferior Oolite plants. The statement that certain familics of forns
are not represented, simply means that we have not discovered any
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fossils among the Yorkshire plants which afford sufficiently good
evidence to warrant their inelusion in these families; it is possible
that Teniopterds wittate, which is one of the commonest species,
may belong to the Marattiacer, and it may be that some of the
Sphenopteroid fronds possessed Hymenophyllaceous soral characters.

1t is among the ferns of the Southern Hemisphere that we find the
closest resemblances to the Inferior Oolite species. The Malayan
species Matonin pectinate is essentially a Jurassic and Lower
Cretaceous type ; the Indian and Malayan Dipferis vecalls Dictyo-
phyltum rugoswm,  Thyrsopteris elegans of Juan Fernandez, Dicksonia
arborescens of 8t. Helena, Dalontivm euwleite of Madeira and the
Azores may be cited as Cyatheaceous types most nearly allied to
those of Jurassic age. Zbdea barbare, o native of New Zealand
and tropical Australia, is the nearest living representative of
Todites Williamsoni. The Schizwaces are to-day widely distributed
in both hemispheres, but several members of the family ave
characteristic of Southern latitudes.

Govreoarrs.—The two genera Ginkge and Bafera, although both
appear to have been in existence in the Triassic and even Permian
periads, arve essentinlly chavacteristic of Rheetic and Jurassic flovas.
The Inferior Qolite specics of Baiera ave very similar to Rheetic
forms, while Ginlgo digitate is for the most part a Jurassic and
Cretaceous type of wide geographical range. The trees, which
bore the Ginkgo and Baivre (olinge, and Howers, which were
probably rather more Cyeadean in structure than those of the
recent Maidenhair-tree, must have formed a striking feature in
the Jurassic vegetation. The extreme northern range of Buaera
and @inkgo points to a vigorous development of the Ginkgoales
during the latter part of the Mesozoic era.

Crcapatms.—At no period in the earth’s history were the
Cycadaces more abundantly represented than in Jurassic times.
Williamsonia, Nilssonia, and Olozwndles are the most conspicuous
examples of the Cycadales in the Yorkshire flova; Williamsonia
gigas may be compared with the English Wealden type W7
Carruthersi; Williamsonia pecten is one of the most abundant and
at the same time one of the most characteristic of the Inferior
Oolite species. The Bennettitew appear to have attained their
maximum development in the Upper Jurassic and Lower Cretaceous
periods; the two species Williwmsonia gigas and W. peelen are
typical Jurassic types, and Anomozamites Nilssoni recalls the Rhaetie
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species A. minor. The species of Otozamites, which played a very
prominent part in the composition of the Inferior Oolite flora,
afford points of contact with hoth Rheetic and Wealden types,
Dut this genus is primarily charactevistic of Jurassic flovas. I have
already pointed out that some of the Jurassic Cycadean fronds
exhibit a closer approach to the fronds of ferns than is the case
with modern Cycads, with the exception of Stangeria paradoza.*

Nilssonia compia is one of the commonest species in the Yorkshire
Coast flora, but its close resemblance to N. polymorpha and other
Bhetic types detracts from its value as an index of geological
age. In the Wealden flora the genus Nilssonia is represented by
a smaller-leaved form, . Schoumburgensis. No example of the
genus Cyeadites has so far been recognized among the East
Yorkshire plants.

Qlenis falcata is a characteristic species in the Tnferior Oolite
flora; the larger form, described as Ctents sp., Tecalls some of the
species described by Raciborski from Poland as well as certain
Rheetic examples from Seania and elsewhere.

Podozamites lanceolatus is & Mesozoie type of wide geographical
range occurring chiefly in Rhewetic and Jurassic strata, and less
abundant in more recent beds; it isnot improbable that this species
may be best compared with the conifer Agatlis australis rather
than with Cyeads.

Contrnez.—The Conifers are much less abundant than either
the Ferns or (yeads; it is impossible to determine how far this
may be taken as an indication that they played but an insignificant
part in the vegetation, or as resulting from the less favourable
position of the Conifers—which probubly occupied higher ground
farther from the area of sedimentation—as regards the chances
of fossilization. In all probability the Conifere were less
numerons and vepresented by fewer types than cither the Cycads
or Ferns. So far as we are able to form an opinion as to the
systematic position of the Inferior Oolite Conifers, it would
seem  that their affinities ave chiefly with the Araucaringe.
Nugeiopsis angliea veprosents a type which is much more abundant
in North American beds of Wealden or Upper Jurassic a5 than in
Buropean regions ; it may be compared with Avauearie Bidwilli
or with certuin species of Podoswrpus. Aravearites Phillipse 1s

1 Aute, pp. 170, 208, 208, 212, et
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cortainly an Arauearian type; Pagiophyllum Williamsoni vecalls
Avausaria exeslsa, and  Cryptomeriles divarieafus bears o close
resemblance to Araucaria Cunninghamsi. The vegetative characters
of Brachyplyllum mamillaye invite a comparison with the Tasmanian
genus Arthirolazis.

Admitting the danger of drawing conelusions from such imperfect
data as the Conifers afford, we are probably justified in asserting
that Arawcaria, Arthrotazis, and possibly Podocarpus and Agathis,
among existing genera agree the most nearly with Inferior Oolite
types. The Ahietinese have no certain representives in the Bast
Yorkshive flova; this family assumed a much more important
position in the succeeding Wealden and Tower Cretaceous
vegetation.

In conclusion, we may endeavour to answer the question, what
assemblage of recent plants would we select as best illustrating
the character of the Tnferior Ovlite vegetation? The large
Equisetums of the marshes of South America most nearly reeall
the fossil forms, while a spocies of Selaginells, a genus of wide
distribution, and vepresented by several tropical examples in the
Southern Hemisphere, may be taken as affording the nearest approach
to Licopodites fuleatus. Among Ferns we have Matonia pectinata,
Dipteris conjugata, Todea barbara, species of Lygodium and Anremia,
Balantium (Dicksonia), and Thyrsopteris. Among recent Cycads,
the fronds of certain species of Zuwmin, Encephalartos, Bowenia, and
others recall the habit of some of the Jurassic types.  Ginkgo biloba
alone survives as a representative of the Ginkgoales, and is probably
but slightly different from its Jurassic ancestors. Of existing
Conifers we may select Araucaria, Arthrotazis, and Podosarpus as
types exhibiting the nearest approach to the Inferior Oolite species.
Tt is in the Southern tropics that we must look for existing forms
which afford the most striking links between the vegetation of
to-day and that which has left imperfect records in the Jurassic
sediments of the Yorkshire coast. The climate was presumably
more tropical than that of North Kurope at the present day;
there is no evidence that the plants of Jurassie times grew under
conditions which induced =xerophytic characters, moisture being
probably abundant and favomrable to the luxuriant growth of
Equisetums and Ferns.
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grapiica, 12, 213, 221,
fanceolate, 12, 190, 197, 199, 200,
215,
marginatus, 208,
medione, 12, 207, 208.
uhinse, 218, 219.
ovelis, 11, 160.
tenaeata, 211, 212,
Otozamites, 27, 186, 191, 207-222,
310, 311,
acuminatus, T, 10, 11, 16, 22, 47,
185, 207, 214-217, 305,
acuminatus, var. brevifolius, 215,
A0
aeuminatus, var, latifolins, 2185,
angustatns, 41.
ungustifolius, 191, 196.
Apperti, 192.
Beani, 7, 12, 16, 22,
207-212, 2186, 305.
brevifolivg, 196.
Brongniavtii, 22.
Bunburyanus, 7, 12, 16, 23, 28,
41, 47, 207, 211, 212, 221,
300.
Canosse, 28, 210.
-eontiguus, 41.
wrussifolius, 221.
decorus, 22,
«istans, 14, 16, 41, 191,
Feistmanteli, 28, 41, 47, 207,
218, 221, 229 304.
Goldieei, 190, 192, 201.
graeilis, T, 16, 41, 190, 191, 199,
201.
gramineus, 16, 107.
graminens, var. Mundwe, 190, 196.
graphicus, 7, 12, 16, 22, 28, 47,
218, 214, 220, 305,
Heerii, 190.
Hemmoquei, 219,
Hislopi, 41.
intermedius, 215.

28, 47,
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Otozamites Klipsteinii, 185, 208, 210.
lagotis, 22.
lawiceotatus, 7.
Intifolins, 7, 215.
latior, 190.
Mandelslohi, 42.
aerginatus, 22.
Massalongianus, 28, 221.
Mathellicnes, 28, 217,
mierophyllus, 22.
Maliniaunus, 28, 209, 218, 223.
Nathorsti, 28, 217.
obtusus, 7, 16, 31, 218, 219, 220.
obtusus, var. ooliticus, 7, 16, 22,
47, 207, 214, 218-221, 505.
parallelus, 7, 16, 28, 47, 207,
217, 218, 222,
Flallipsii, 214.
pterophylloides, 22, 219,
recurrens, 22, 213.
Reglei, 22, 81, 222.
sp-» of. (). Beani, 207, 210%, 211%.
teneatus, T, 16, 211.
Terquemi, 215.
Lrevisoni, 28.
wicelinws, 28, 219.
Youngi, 215.
Owens  College,
Museum.
Oxford Museum, 7, 60, 137, 219.

vide Manchester

F

Pachyphyllum rigidum, 23.
Williamsonis, 37, 291.
Pachypteris, 169-175.
brevipinnata, 41, 172.
dalmatica, 175.
divaricatus, 41.
lancoolata, 3, 6, 18, 27, 87, 41,
16, 171-178%, 174%, 175, 211,
304, _
aiate, 3, 171, 172, 175
visianics, 178.
Pagiophyllum, 200-294.
faleatum, 31, ‘.ég 1.
eregrinum, 202 L
%Vi] famsoni, 8, 10, 12, 23, L)
30, 47, 266, 201-203%, 294,
2945, 805, 312.
Palwosamia aeutifolia, 190
besegalensis, 41, 221
cutehensis, 196.
hastule, 190.
pecten, 12, 0.
Palechepatice Rustafinskii, 51.
Palissya, 801.
Braunii, 30,
Tiltiamsonis, 12, 201,
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Palms, 231.
Pilsja, 29.
Paris Museum, 21, 88, 136, 1564, 165,
158, 163, 180, 181, 185, 184,
196, 225, 236,
Pavia, 167.
Pecopteris, 98, 99, 129, 130, 156.
acutifolia, 6, 10, 15, 115, 116,
118.
Althausii, T4.
arguie, 15, 116.
arrutila, 140.
athyroides, 4, 114.
australis, 185, 140.
ceenpitos, 6, 11, 13, 75,78, 79, 8L
Conyrbeari, T4
erenifolia, 78, 79
curiata, 6, 15, 87, 88, 95, 97.
decurrens, 27.
dantade, 10, 15, 87-96.
denticulata, 4, 6, 15, 89, 134,
135, 141, 144.
Lesnoyersiy, 211,
Thgnnii, 165.
elegans, T4.
sxilis, 6, 11, 15, 31, 89, 117
129, 130, 131, ‘
hedbwrnensis, T, 11, 15, 150,
hasteta, 6, 87, 97.
Luttoniae, 87.
ineonstans, T, 16, 2.
indica, 41, 135.
insignis, 6, 10, 134, 135,
137, 130, 142.
ligata, 6, 81, 135, 136, 188, 144
Lindleyana, 92, 114, 116. ~

136,

lobata, 41, 100.

lobifolie, 10, 15, 145, 146.

multicaulis, T6.

Mirayene, 4, 26, 98, 99, 100,
102, 111, 143, 156-

obtusa, 151,

abtusifolic, 10, 130, 131, 132.

paweifulia, 6, 162

Philitpsii, 4, 134, 153, 138, 139,
142.

Pingelii, 102.

polydactitic, 6, 13, 15, T4.

polypodicides, 9.

propingue, 10, 80.

veeentior, T, 87y 85, 90, 95, 96.

Searbienyensis, 141, 142, 144.

serpata, G, 118, 116.

tenis, 4, 87, 89,

wndans, 10, 15, 84, 134, 137,

139, 140, 143.

unduluta, T, 15.
whithiensis, 4, 6, 10, 87, 89, 99,
134, 135, 137, 138, 143, 143.
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| Pecopteris Willinmsonis, 4, 6, 10, 87,

88, 90.
Termian, 33, 85, 253, 263, 277, 310,
Persia, 88, 287, 258.
Petschora River, 83, 35.
Phegopteris decussata, 141,
Phillips, J., 3, 4, 8, 9, 11, 54, 56,
58, 69, 75, 103, 111, 112, 138,
153, 164, 167, 179, 216, 217,
200, 298, 231, 257, 260, 261,
269, 270, 274, 280, 288, 208,
Phlehul)teris. 120.
affinis, 25, 28.
alethopteroides, 42.
contigi, 10, 15, 28, 78, 79, 83.
crenifolia, G, B1.
frondosi, 835.
Leekenbyt, 6, 122,
Lindleyi, 6.
Nilssoni, 120,
Phillipsii, 6, 122, 123, 124, 128,
129, 162.
polypadivides, 6, 15, 28, 18, 79,
81, 83.
propingic, & 13, 78, 79, 81.
Sehowwit, 4.
wndnins, 4. 6,
144.
Woodwardi, 6, 13, 15, 84.
DPhyllites nervulose, 6, 122, 129.
Phylloglossum, 67.
Phyliopteris, 163,
Phyllotheca, 52, 06.
Brongniartiana, 27.
uquisatifurmis. 27.
latervalis, 14, 54.
ibirica, 38, b4, 89,
Pilularia, 280.
Pingel, 50.
Pinites, 32.
Pinus, 277.
longifolin, 274,
prodromus, 32.
sushcaensts, 37,
Platypteriginm denginerve, 37, 224
Podoearpes, 289.
Podoearpus, 288, 511, 312,
Podoecarya, 181.
Podozamites, 38, 35, 240-246.
angustifoling, 31, 243.
distans, 16, 30, 241, 244,
Bmmonsi, 36, 244.
ensiforiis, 243.
Sfaleatus, 176,
qigris, 178,
lanceolatus, 8, 11, 16, 25, 30=d3,
35, 36, 38, 89-12, 47, 242-
245%, 246, 303, 307, 311
Tumecenlatus intermedius, 3l.

134, 137, 143,
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Padozamiles lanceolatus minor, 16, 241,
243,
pulchellus, 244,
Sehenicii, 34, 243,
Poland, 309, 311.
Polypodiacese, 118, 124, 134-145, 307,
308,
LPolypodiles orenifolins, 26.
hevacleifilins, 122,
Lindleyi, 78, 79.
undans, 27, 134, 185.
Polypodium, 121,
rioides, 203,
Polystichites Murvayand, 99.
Pomel, A., 20, 270,
Portugal, 23, 28, 29, 196.
Potomac flora, 36, 91, 141, 161, 224,
288, 290.
Potomeé, H., 73, 203.
Pratt, 8. P., 45.
Presl, 73, 77, 120,
Protopteris, 309,
Protorhipis, 118, 119, 121, 308.
Buchi, 26,
Psilotites, 267.
Psilotum, 67.
Pteridophyta, 52.
Pleris frigida, 34, 135, 140.
longipennis; 135, 140.
Plerophyllum, 192, 208, 224, 225,
226, 236, 239,
angustifolivm, 8, 12, 228, 229,
Braunianum, 25, 38, 240,
carnullianum, 25, 240.
comptum, 8, 10, 12, 223, 226.
distans, 240.
Juleatiom, 178, 255.
Fopteanum, 41, 240.
wmbrication, 190.
inconstans, 204.
Jaegeri, 240.
miajies, Var. minus, 204,
medianim, 8, 12, 228,
minus, 8, 10, 304.
Nilssani, 8, 204, 208,
peeten, 10, 190, 192, 197.
pectingidewm, 8, 190,
princeps, 41, 223, 224, 924,
rigidiom, 8, 16, 26, 190, 195%, 198,
subaquale, 34,
fenwicaule, 8, 227, 298,
Williqmsans, 223, 224,
Ptilophyllum, 193.
acutitolium, 41, 193,
cutchense, 41, 191, 193, 195%
196, 199,
grandifulivm, 28, 217,
oligoneuron, 42, 191,
tenerrimum, 41, 193,

)

| Rhstic, |
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Ptilozamites, 37, 237-239.
? aeutifolia, 191.
Leckenbyi, 7, 12, 16, 30, 47, 238,
239, 305,
Nilssoni, 30.

Q

Quedlinburg, 24.
(Yueenslund, 42, 59, 165, 239, 272,

R

Raciborski, 26, 59, 73, 90, 92, 105,
129, 130, 141, 146, 148, 232,
234, 309, 311,

Raibl, 24.

Rujmahal Hills, 40, 70, 196, 224, 240,

Raveusear, 145,

Regenshure, 23,

Reid, €., 14.

Reinecke, F., 106.

Renault, B., 86,

26, 29, 30, 35, 36, 38, 90,
87, 119, 120, 159, 153, LG4,
168, 213, 219, 225, 233, 937,
242, 244, 264, 270, 276, 303,
307-311.

Rhipidopsis, 233.

Rhizocarpems, 307,

Rhizomopteris Schenki, 29.

Rhodea Williwmsonds, 164,

Richard, T.. C., 249,

Richurds, J. 1., 214, 240.

Ripple-marks simulating plant-form,
48

Robin Hood Bay, 19.

Roeky Mountaing, 37.

Rogers, 36,

Royle, J. F., 116.

Ruffordin, 182, 133, .

Goepperti, 7, 13, 18, 26, 46, 133

304, 306, 309,

Russia, 31-53.

8

Sagenopteris, 161-164.

alata, 30.

anguafifoli, lﬁg. o,

Charpentiert, 28, 162.

enneata, 11, 14, 25, 27, 28, 30,
140, 42, 44, 46, 162, 167.

alliptica, 162. . )

Goeppertiang, 27, 28, 162, 164,
1643, 169, 308.

o5
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Bagenopteris Muntelli, 308.
Phillipsi, 4, 6, 9, 10, 11, 14, 23
97,98, 30, 40, 42, 44, 46, 139,
161, 162-166%, 167, 168%, 169,
304, 307.
Phillipsi, var. cuneata,
162-169.
Phillipsi, var. major, 28, 44, 162-
169%.
Pomelii, 174.
roniformis, 28.
rhoitolin, 25, 30, 3T,
165, 168, 308.
undulata, 50, 163
&t. Ftienne, 253.
St. Germain, 23.
&1, Helena, 310.
Salishuria, vide Ginkgo.
adiantifolia, 249,
digitate, 200,
Huttoni, 250.
Tepidde, 38, 269.
sibirice, 38.
Saltwick, 18, 56,
Saporta, Le Marquis de,
5%, 73, 98, 170,
151, 182, 183, 189, 192,
259, 267, 277, 290, 295,
Saportieea, 253,
Sarvawak, 92,
Sassen Day, 32.
Seandinavia, 29, 30.
Seania, 29, 30, 114,
307, 311.
Searhorongh, 13, 17, 13, 45.
Rearborough limestone, 19.
Searborongh Musenm, 3, 9, 10, 19 59
60, 63, 66, 70, 79, 92,97, 102,
181, 137, 142, 161, 164, 167,
168, 169, 172, 151, 183, 184,
192, 196, 203, 206, 208, 214,
215, 216, 218, 225, 292, 245,
Qearhorough rocks. 181,
Gehenk, 4. 24, 39, 38, 89, a9, 69,
L, 77, 90, 92, 152, 153, 1a8,
|Gk, 213, 22, 231, 242, 233,
af1. 962, 264, 270, 279, 204,
295, 309.
Qehimper, W. oy
170, 231.
Sehizeoa clegans, 262,
dichotoma, 262.
Schizwnces, 129-133,
Sehizolepls, &P, 16.
Schizoneura, 92, 96.
Beani, 14,
hovrensis, 4.
lateralis, 4.
Sehizoptevis gracilis, 264, 2G5.

98, 44,

42, 164,

13, 20, 21, 29,
179, 173, 173,
253,

120, 237, 276,

1, 35, 67, 65, 98,

309, 310.
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Sehmalhausen, J., 83, 53,
Seitaminearn folivi, 157.
Sclerapteris, 170-
elliptica, 37.
leevigata, 172, 173
Phillipsti, 172
Pomelii, 175.
{enuiseeta, 109.
Seolopendrium, 2.
nigripes, 252.
solitarinm, 6, 187,
Sedpwick, A., 12.
Relnginellu, 67, 68, G9,
.‘__'veleuumu'puﬁ, T%.
Senltenbergia, 130, 309.
Sequoia pigantea, 294, 297.
semperyirens, 300,
Sewardia armata, 22.
Shirley, J., 42, 168, 272,
Qiberin, 32-34, 37, 91, 106, 107,
944, 268, 260, 264, 280,
292,
Sigillaria, 67-
Smith, W., 8, 4, 19, 249,
Solenhaien, 24,
Solenites, 266, 276, 278.
Sureata, 6y 11, 16, 264, 266,
277, 281,
Murrayane, 6, 10, 16, 248, 267,
277, 279, 280, 281, 282, 264,
Solms-Laubach, Graf wu, 38, 69, 72,
08, 267, 277-
Bpecies (nso of term),
Sphareda paredoiiy

70 Ty 312,

140,
281,

267,

44.
8, 10, 16, 272,
7 8.
Spherococeites arowatics, 49, 60, Al.
Sphenolepidium, 206,
Kurrianum, 296.
Sphenopteris, 29, 08, 99,152, 151-156.
affinis, Ty 15, 100, 108, 107.
arbuseiln, 10, 112, 118, 105,
arguta, 10, 15, 99, 101, 108, 107,
110, 156,

athyroides, T, 15.

Bunburyanus, 41, 100,

erennlaia, 3, 15, 102.

denticalatit, 3y Ty 104, 195.

digitata, T, 154.

diswotiulis, 7, 15, 100, 103.

germang, 42.

Goepperti, 152,

hastata, 42

Tygmenopliyllnidzs, 3, 99-102, 106~
110.

Juglerd, T, 13, 14, 133,

Taneeoleta, 171, 172.

Tatifolin, B, 204.

longifitia, 6, 966, 267,
271,

269, 270,
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Sphenopteris minutuloba, 100, 109,
nadesta, T, 13, 151, 152, 153,
Murrayana, 4, 7, 15, 46, 107,

112, 141, 135, 156, 304,
snuseoides, 7, 15, 99, 100, 101,
nephvecarpa, 11, 99, 100, 101,

104, 105, 106, 111.
obtusifolia, 25.
orimitalis, 39.
pukentissimae, 151,

Pellati, 21.
princeps, 7, 13, 14, 46, 151-14%,

304, 307, 30%.
prisca, 33.
quingueloba, 7, 15, 112, 113, 114,
qringueloba, var. erbuscle, 11,

113,
seabrocpsis, 106,
servata, 10, 115, 116, 118, 131.
socialis, Ty 15,
stipute, 99, 101.
tholensis, 31,
wndulata, 145, 146.

Williamsoni, 8, 7, 10, 15, 46, 102,

143, 151, 154, 145, 304.

Sphenozamites, 28.

Brongniarti, 22.
wndlatus, 16, 219.

Spitzbergen, 31, 32, 34, 244, 257

258,

Stachypteris litophylla, 21, 114.

Stuintondale, 112,

Stamtord, Ba.

Stangeria paradoxa, 311.

Stangerites spathulate, 157,

Staratschin, 32.

Staub, M., 232, 233,

Steffensin evenifelia, 79.
polypodivides, 79.

Steierdort, 25, 59, 117, 121, 141.

Stenorrachis striolatus, 32.

Sternberg, G. Graf von, 1, 24, 161,

231, 240.

Stockholm Museum,

203,

Stonesfield Slate, 20, 196, 302.

Stur, I)., 26, 30.

Sussex, 286.

Sweden, 169, 206.

Switzerland, 28,

Sxajnocha, L., 38.

114, 146, 149,

T

Table of Distribution, 304, 505.
Tamiopteris, 157-161, 206, 230, 231.
asplenioides, 231,
Duintreei, 157.

Toeniopteris lata, 40.

major, 6, 10, 11, 15, 34, 36, 40,
48, 51, 157, 139-161, 304,

Meryesiaca, 1a7.
Muensteri, 309.
obtusa, 30.
ovalis, 6, 15, 40, 159, 161.
Philtipsii, 162,

spiy 1.
slenoneura, 26, 27.
tenuineryvis, 23, 30, 31, 148

vittata, 4, 6, 9, la, 21, 23, 26,
27. 80, 31, 33, 38, 39, 40, 41,
46, 51, 157159, 160, 161, 227,
990, 304, 310.
Tillicinsonis, 159,
Tasmania, 268, 297,
Piwides zamdnides, S,
Taxites, 300,
brivitolins, 14, 16.
leens, 8, 16, 300.
planns, 41, 300.
zumioides, 12,
300, 201, 305,
Taxodium gracile, 70,
Taxus, 301.
haceata, 300,
Teall, J, J. 1., 261.
Tenison-Woods, J. E,, 59,
Tertiavy, 263,
Thallophyta, 48,
Thammopteris, 119.
Thinnfeldia, 26.
Fegilornensis, 27, 150,
odomtopteroides, 239,
Thornhill, H., 166.
Theiles expansus, 8, 10, 16, 297, 298.
Thyrsopleris, 35, 08, 99, 103, 117,
312,
elegans, 101, 103, 105, 308, 310
Maakiana, 15, 32, 100, 105, 106,
108, 109. 110, 111, 115. _
Murrayana, 13, 26, 32, 100, 105,
108, 110,
nrientalis, 100.
prisua, 38,
I'mesipteris, 67.
Toden, 86, 80, 152.
harbara, 86, 92, 310, 312
Williamsonis, 26, 34, 85.
Tadeopsis, 86G.
Podites, 86, 142, 170, 509.
prneeps, 26, 151,
Williamsoni, 4, 6, 7, 10, L1, 14,
15, 23, 25, 26, 32, 33, 86, U8,
39, 46, §7-94%, 95-97, 137,
138, 146, 148, 130, 154, 170,
305, 409,
Torreya, 801.

16, 37, 41, 47,
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Previsania furcellata, 266.
Trias, 18, 36, 37, 52, 59, 307, 310.
Trichomanes, 101.
reniforme, 252, 257.
‘I'richopitys, 263.
heteromorpha, 277.
laciniata, 22.
Lindieyant, 266.
setacea, $9-
Tunguska River, 33, 35.
Tymparnopher, 98.
racemosa, T, 13, 27, 99, 100, 101,
104, 106, 108, 110, 111, 114,
simplex, T, 10 13, 99, 100, 104,
116, 111.

U

Umia flora, 40.
Unger, F., 170.
United States, 83, 87.
Ust-Balei, 32.

v

Variety (use of term), 44.
Vasenlar Cryptogams, 52-175.
Venetian Alps, 27,

Verdun, 174,

Vienna, 249,

Virginia, 34, 36, 98, 263.

W

Walchia Willintnsonis, 8, 16, 201.

Wallich, N., 72.

Washington Museum, 224,

Wealden, 24, 28, 30, 32, 36, 39, a0,
a9, 78, 91, 117, 120, 121, 132,
133, 177, 179, 185, 203, 207,
210, 223, 238, 246, 280, BU6-
312,

Weddell, 9.

Whitby, 1, 17, 43, 45.

Whithy Museum, 6, 8, 64, 66, 81, §2,
g2, 07, 102, 125, 126, 142,
175, 179, 181, 183, 210, 214,
216, 224, 225, 280, 281, 288,
290, 292, 295.

Whithy Philosophical Socioty, 2.

White Jura, 24.

White Nab, 13.

Whittleseya, 2a3.

Widdringtonia, 204.

Wieland, G. K., 180.

Williamson, Mrs. Crawford, 179, 182,
184.
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Williamson, J., 23, 45.
Willismson, W. C., 3, 4, 9, 11, 56,
65, 103, 113, 116, 136, 138,
160, 178, 179, 181, 183, 243,
285,
Williamsonia, 176, 202, 203, 310,
angustifolin, 208.
Carruthersi, 202.

. signs, 8, 10, 16, 22, 96, 28, 37,

41, 47, 67, 177-188%, 189, 202,
903, 215, 216, 274, 505, 310.
Tastida, 16, 191,
Lechenbyi, 192,
peoten, 7, 8, 10, 12, 16, 24, 26,
98 929, 34, 48, 39, 41, E7 TS
190-195%, 199%, 200, 201%,
202, 305, 310.
&p., 28.
virgiuiensis, 37, 179.
Woodward, IL. B, 14.
Wooedwardia, 80.
W'nmiw:u'dianMussnm,vicl«:Camhridgu.

Y

Yates, J., 181, 184.

Yew, 300.
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971, 272, 274, 291.

Young, G., & Bird, J., 2, 4, 55, 69,
82, 102, 179, 180, 210, 224.

Yuecites, 181,

Z

Zamia, 240, 241, 248, 271, 273, 274,
312
angustifolia, 301,
furfuracea, 209,
digas, 10, 177, 178.
Goldiei, 190, 192,
lunceolato, 11,
longifolia, 235, 286,
Meantelli, 178, 180, 214,
muricata, 278.
tewdn, 190, 196.
Youmgit, 214.
Zamiostrobus, 272.
stenorachis, 276.
Zamites, 181, 183,
244, 289,
‘ aeerosis, 215,
approximatus, 38, 218.

185, 186G, 240,
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Zamites Bechei, 215,
Drevifolivs, 218.
Buekinndi, 218.
claravallensis, 22, 178.
distans, 25.
distans, var. longifolia, 246.
distractus, 22.

Sudeatus, 178.

Fenvonis, 22, 28, 178, 184.
Sorimnsus, 28,

gigas, 178, 180, 181, 182.
gracilis, 24, 26, 190,

laneeolntus, 8, 33, 215, 241, 242,

Mandelslohi, 24, 221, 2232,
Muntelliz, 215.
Moreaui, 22, 178, 218.

Zamites proten, 190,

Phillipsii, 190.
proximus, 240.
Remevieri, 22, 178,
Rotzoanus, 28, 190.
Sehmiedelii, 26, 178, 184,
speeiosus, 34, 190,
Staveri, 242,

wndulatus, 215.

Youngiv, 215.

Zeiller, R., 23, 83, 38, 77, 121, 180,

303,

Zigno, A. de, 1, 12, 27, 36, 58, 90,

123, 138, 161, 164, 169, 170,
218, 291.
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EXPLANATION OF PLATES.

Wiz a few exceptions the figured specimens are preserved in
the British Musenm (Natural History), their registered numbers
being quoted iu square brackets. Except where otherwise stated,

the figures are drawn natural size.



PLATE L

Fia. 1, Otozamites obtusus (Lindley & Hutton), var. ooliticus, mihi.

Page 220. [39,201.]

Y16, 2. Otosumites graphicus (Leckenby, ex Bean M3.). P. 214.
[40,515.]
Fic. 3. Otozinites Beant (L. & T.). P, 210. [46,634.]

Fie. 4. Ofozamites Beani (L. & H.). P. 209, [40,568.]



B. M JURASSIC PLANTS. Flate 1.

G M. Woo dwsra aal et ot West, lewman 1oip.
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PLATE IL
Tic. 1. Otozamites acwminatus (Lindley & {utton), var. brewifolins.
Page 216. [40,468.]
Fic. 2. Otozamites obtusus (L. & H.), var. goliticus. P, 221, [14,010.]
Fia. 3. Otosamites Beani (Lo & H.). P.209. [40,568. ]

Tras. 4 and 5. Otozumites Bunburyanus, Zigno. P. 212. [39,207.]

Tie. 6. Otozamites graphicus (Leckenby, ex Bean MS.). P.21s
[40.690.]

Fia. 7. Wiliamsonia pecten (Phillips). Slightly enlarged. P, 201.
[V. 3688.]
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PLATE III

Tre. 1. Williamsonia pecten (Phillips). Page 197. [48,752.]
Tia, 2. Williwinsonia pecten (Phill.). T 197. [V. 8517.]
Fro, 3. Williamsonia pecten (Phill). P. 197, (V. 3519.]
Frag. 4 and 5. Willivmsonia pecten (Phill.).  P. 198. [39,284.]
Fre. 6. Williamsonia pecten (Phill.).  P. 200. [39,285.]
T1o. 7. Williamsonia pecten (Phill),  P. 200, [13,515.]

fia. 8. Williumsonia pecten (Phill.), P, 201, [V. 3284.]
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Weet, Newman imp.
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Fia.

F1a.
Fia.
Fic.

Fig. 2.

PLATE IV.

. Nilssonie mediana (Leckenby, ex Bean MS.). Page 220.

[39,293.)

. Nilssonia mediana (Leckenby, ex Bean MS.). P. 229, [39,290.]
 Nilssonio mediana (Leckenby, ex Bean M3.). P. 229, [39,298]]

4. Nilesoniamediana (Leckenby, ex Bean MS.). P.229, [V. 3558.]

Nilssonia compie (Phillips). P, 226. [39,292.]
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West, Newman inrp
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PLATE V.

TF‘&:H(‘(UTNOH"}J' gfytgs (IJ.HII'.“’L!_}/' & Huttnn). P. 184, }V. 2723”]
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PLATE VL

TFre. 1. Otozamites ceuwminatus (Lindley &H utton). Page 216. [39,203.]

Fia. 2. Williemsonia giges (L. & H.). P. 185 [V. 2609.]



B.M JURASSIC PLANTS. Plate VI

West, Newman imp.

G M Woodward del etlith.
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PLATE VIL

Wias. 1 and 3. Williwmsonia gigas (Lindley & Hutton)., Page 187.

[46,653.]
Fic. 2. Williomsonia gigas (L. & H.). P 187. [V. 2723a.]
Fic. 4. Williamsonia gigas (L. & H.).  P. 184 [V. 2722a.]
Fra. 5. Willigmsonio giges (L. & H.). P. 185 [V. 3514.]

Fra. 6. Williamsonia giges (L. & H.). P, 185, [11,020.]



7, M JURASSIC PLANTS. Plate VII

ti st West, Newran tmp.




PLATE VIIL

Tra, 1. Williamsonia gigas (Lindley & Hutton). Page 188.  [38,785.]

Fia. 2. Ctenis fuleate (L. & T.).  P. 236. [58,763. |
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G M Woothward delietlith Weat, Newrnan izap




PLATE IX.

Fia. 1. Ginkgo digitaid (Brongniart), Page 258. [39,211.]
Fie. 2. Ginkgo digitata (Brongn.). P 259. [8578.]
Tria. 3. Buiera gracilis, Bunbury, forma Muensteriane. L. 265.
[39,209.]
Fia. 4. Bajera Phillipsi, Nathorst. P. 270. [V. 330L]
¥, 5. Budera graeilis, Bunb, P. 265. [59,208.]

Tras 6 and 7. Buisra Lindleyana (Schimper). Pp. 266, 2617.
[V, 3682 and 39,208.]

Fia. 8. Ginkgo whithiansis, Nath., P 261. [39,331.]
Fra. 9. @inkgo digitita (Brongn.). T. 259. [10,316.]
Tig. 10. Ginkgo digitota (Brongn.), T. 259. [V. 3580, |

Fie. 11. Beawie gracilis, Carruthors, P, 276, 148,040,
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PLATE X.

Fre., L Broachyphyllum wamitlare, Brongniart. Page 209 [39,315.]

Fre. 2. Pagiophyllum Williamsoni (Brongn.). Male flower. I 293.

[40,543.]
Tre. 3. Pagiophyllum Williamsoni (Brongn.). P. 292, [13,516.]
Fra, 4. Aravcarites Phillipsi, Carruthers, P. 286, [39,317.]
Fie. 5. Tawites zumioides (Leckenby, ex Bean MS.). P. 301 [39,288.]



B JURASSIC BEANTS. Plate X

West, Novwman irep.

G Waedward del, otk
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PLATE XI.

Fia. 1. Matonidium Goepperti (Ettingshausen). Page 76.  [39,254.]

Fra, 2. Matonidivom Goeppertt (Ett.). Slightly enlarged. - P. 76.
[62,594 and 52,605.]

Fra., 3. Matonidium Goepperti (Btt.). P, 75. [V. 3660.]

s

-t
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Filices.

Plate Xl

West, Newman 1map.




PLATE XII.

Figg. 1 and 1e. Laccopteris polypodioides (Brongniart). Page 82,
[39,251.]
Fre. 2. Laccopteris polypodivides (Brongn,). P. 82, [39,252.]



&
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PLATE XIIL
Trie. 1. Laccopteris pulyﬁod-ioides (Brongniart). Page 84, [39,275.]
Tic. 2. Daccopteris polypodioides (Brongn.). P. 83, [39,225.]
Fia. 3. Dictyoplyllum rugosum (Lindley & Hutton). . 124, [39,224.]



Plate XL

G MWoodward del. ¢ Jith,

Hlices.

West i{ewmmam top



Fia.
Fre.
Fre.
Fig.
Fia.
Fra.

Fia.

PLATE XIV.

. Oladophlebis dentieulate, (Brongniart). Page 142,
. Todites Williamsoni (Brongn.)., P. 95.

. Olodophiebis denticulata (Brongn.). P. 142.

. Cladophlsbis denticulota (Brongn,), I, 142,

. Todites Willimsond (Brongn.). P. 95.

Todites Williamsond (Brongn.). x 3. P, 94,

. Todites Willivansoni (Brongn.). P. 4.

[39,236.]
[18,494.]
(13,495.]
[40,518.]
[39,226.]
[V. 3659.]

[39,250.]
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PLATE XV.

Fras. 1and 3. Todites Williamsoni (Brongniart), Page 93, [13,491.]

Fre. 2. Todites Williamsoni (Brongn.). P. 93, [39,234.]
Tre. 4 Cladophlebis denticulata (Brongn.). P. 144, [39,248.]
Fre. 5. Cladophlebis denticulata (Brongn.). P. 143. [39,240.]

Fic. 6. Cladophlebus fobifolio (Phillips). P. 148, [V. 3653.



B.M. JURASSIC PLAKIES, Plate XV

M Wo o dwrard dal et lith West, Newinen 3tnn.
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PLATE XVI.

Fia. 1. Teniopteris vittate, Brongniart. Page 158. [39,217.]
Tre. 2. Sphenopteris princeps, Presl. P, 153, [41,397.]

Freg. 8 and Bu, Coniopleris arguie (Lindley & Hutton). P. 118,
(39,239.]

Fias. 4 and 5. Condopteris hymenophyllovdes (Brongn.). P, 106.
[62,568.]

Fra. 6. Cowiopteris hymenoplylloides (Brongn,). P, 106, [V. 3672.]
Fio. 7. Klubia exilis (Phillips). P, 131. [40,5657.]

Tic. 8. Cowiopterds quinguelobs (Phill.). P, 114, [39,263
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PLATE XVII.

V16, 1. Sphenopteris Willivmsoni, Brongniart. Page 155, [V. 8250.]
Fie. 2. Sphenopteris Williamsoni, Brongn. P. 154, [39.281.]
Vig. 3. Coniopteris hymenophylloides (Brongn.). P. 108, [40,467.]

Fras. 4 and 5. Coniopterdis arguta (Lindley & Hutton). P, 117.
[39,232.]

Fres. 6 and 7. Condopreris hymenophylloides (Brongn.), P. 107.
[52,595.]

Fi. 8. Condopterts hymenophytloides (Brongn.). P. 107, [39,266. |
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PLATE XVIIIL
Fia. 1. Dictyophyllum rugosum, Lindley & Hutton. Page 126,
[V. 2724.]

Fra. 2. Sagenopteris Phallipsi (Brongniart), var. euncata. P. 167
[39,220.]

Fra. 8. Sagenopteris Phillipsi (Brongn.), var. cuneate. P, 167,
[39,311.]

Fia. 4, Sagenopleris Phillipsi (Brongn.). P, 166. [13,611.]
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PLATE XI1X.

Fio. 1. Hyuisetites cobumnaris, Brongniart, Page 60, [V. 26134.)
Fio. 2. Marchantites eprectus (Leckenby, ex Bean MS.). P. 51.

[V. 8652.]
Fia. 8. Egquisetites colummarss, Brongn. P. 60, [40,681.]
Fic. 4. Eguisetites columnaris, Brongn, P, 61, [10,379.]

Fra. 5. Eguiselites columnaris, Brongn. P.58. (From a specimen in
the Leckenby Collection, Cambridge,)

Fig. 6. Ripple-marked shale, P, 4g, [40,5665.]



B M JURASSIC PLANTS Plate XX
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PLATE XX,
Fras, | and 2. Condopteris hymenophylloides ( Brongniart). Page 108,
(From a specimen in the Whithy Musenm, No. 2373.)
Fias, 3a and 3b. Cladophlebis dentionlata (Brongn.}. P, 143, [13,488.]

Figs. 4 and da. Cladophlebis dentivulate (Brongn.). P. 142, [89,249.]
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PLATE XXI.

Fre 1. Condopteris lymenophylloides (Brongniart). Page 109. [39,261.]
Fre. 2. Coniopteris hymenophyilotdes (Brongn.). P. 109, [62,697.]

Fres. 3 and e, Condopteris lymenophylloides (Brongn.). P, 110,
(Leckenby Collection, Cambridge.)

F1as, 4and da. Coniopteris hypnenophylloides (Brongn.), P, 110, [62,5650. ]
Fie. 5. Sphenopteris Murrayana (Brongn.). P, 156, [39,273.]
Fra. 6. Todites Willivmsoni (Brongn.). I, 93, [39,274.]
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LIRT OF THE CURRENT

NATURAL HISTORY PUBLICATIONS
OF THE TRUSTEES OF THE
BRITISH MUSEUM.

The following publications can be purchased through the
Ageney of Messrs. LONGMANS & Co., 3%, Palernoster Row ;
Mr, QuarITCH, 15, Piccadilly ; Messrs, KEGAN PAUL,
TrENCH, TRUBNER & Co0., Palernoster House, Charing
(ross Roud : and Messrs. DULAU & Co., 37, Soho Sgueare ;
or at the NATURAL HISTORY MUSEUM, Cromavell Road,
Londorn, S.TV.

Catalogue of the Specimens and Drawings of Mammais,
Birds, Reptiles, and Fighes of Nepal and Tibet. Presented
by B. H. Hodgson, Brq., to the British Musuem. 2nd
edition. By John Edward Gray. Pp. xii., 90. [With an
aeconnt of the Collection by Mr Todgson.] 1863, 12mo.
23, 3d.

Catalogue of the Mammalia and Birds of New Guinea in the
Uollection of the British Musenm. [With list of Species
of New Guinea Birds, and those of the neighbouring
Localities.] By John Bdward Gray, Ph.D., F.R.8., and
George Robert Gray, F.L.H., &e.  Pp. 63. Woodcots.
1859, 8vo. ls. b6d.

Report on the Zoological Collections made in the Indo-
Pacific Ocean during the voyage of H.M.S. ¢ Alert,” 1881-2,
Pp. xxv., 684. 54 Plates. 1884, 3vo.

Snmmary of the Yoyage ... By Dr. R. W. Coppinger.
Mammalia ver 5 0. Thomas.

Asveg ... e RN S e pat
Reptilia, Batrachia, Pisees ... ,, A. Giinther.
Molluseca 2 s, HOALBmith:
Echinodermata e g, B dc Ball,

Crustacea » B.J. Miers.

Coleoptera . C. 0. Waterhouse.
Lepidoptera ... & g AL G, Builer,
Aleyonaria and Spongiida ... ,, 8. 0. Ridle7.
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2 LIST OF PUBLICATIONS OF THE

A Monograph of (Lyist nas Island (lodian Ocean)) : Physical
Features and Geology by (. W, Andrews, B.A., B.Se.,
F.G.8., with descriptions of the Fauna and Flora by
numerous contributors, Pp.xv.,337: 22 plates (7 coloured),
zstmap, and 27 illustrations in text, [With Index.] 1900,

V0. 20s.

MAMMALS.

List of the Specimens of Mammalia in the Collection of the
British Mugenm, By Dr. J. E. Gray, F.R.S, Pp. xxviii.,
216. [With Systematic List of the Genera of Mammalia,
‘Ind;‘sx of Donations, and Alphabetical Index.] 1843, 12mo,
23, 6d.

Catalogue of the Bones of Mammalia in the Collection of the
British Museum, By Hdward Gerrard, Pp. iv,, 298
1862, 8vo. »5e,

Catalogne of Monkeys, Lemurs, and Fruit-eating Bats in the
Collection of the British Museum. By Dr. J. E. Gray
FR.S, &e. Pp, viii., 137. 21 Woodeuts. 1870, 8vo, 4.

Catalogue of Carnivorous, Pachydermatous, and Fdentate
Mammalia in the British Mugeum. By John Edward
Gray, F.R.S., &e. Pp. vii,, 398. 47 Woodcuts. 1869,
8vo. 6s. 6d.

Catalogue of Seals and Whales in the British Museum, By
John Edward Gray, F.R.S., & 2nd edition. Pp. vii,,
402. 101 Woodeuts, 1866, 8va. 8.

Supplement. By John Edward Gray, E,R.S, &e.
Pp. vi,, 103. 11 Woodents, 1871, 8vo. 2. 64,

List of the Specimens of Cetacea in the Zoological Depart-
ment of the British Mugenm. By William Henry Flower,
LLD., F.R.8., &. [With Systematic and Alphabetical
Indexes.] Pp. iv., 36. 1885, 8vo. 1s. 6d.

Catalogue of Ruminant Mammalia (PE‘GOT'H,_ Linnmus} in the
British Musenm. By John Edward Gray, F.R.S, &e.
Pp. viii,, 102. 4 Plates, 1872, 8vo. 3. bd.

Catalogue of the Marsupialia and Monotrematy in the
Collection of the British Museum. By Oldfielq Thomas,
Pp. xiii,, 401. 4 coloured and 94 plain Plates, [With
Systematic and Alphabetical Indexes.] 1888, 8vo. 17, 8s,

BIRDS.

Catalogue of the Birds in the British Musenm :—

Vol. VI.  Catalogue of the Passeriformes, or Perching
Birds, in the Collection of the British Mugeum,



BRITTSH MUSEUM (NATURAL HISTORY). 3

Catalogue of the Birds in the British Mugenm —eontinued.

Cichlomorphee : Part 111, containing the first portion
of the family Timeliide (Babbling Thrughes). By
R. Bowdler Sharpe. Pp. xiii., 420. Woodcuts and
I8 coloured Plaies. [With Systematic and Alpha-
betical Indexes.] 1881, 8vo. 14.

Vol. VII. Catalogue of the Passeriformes, or Perching
Birds, in the Collection of the British Museum.
Clichlomorplue : Part 1V., containing the concluding
portion of the family Timeliidm (Babbling Throshes).
By R. Bowdler Sharpe  Pp. xvi., 698, Woodcuts and
15 colonred Plates. [With Systematic and Alpha-
betical Indexes.] 1883, 8vo. 1/ 6s.

Vol. VIII. Catalogue of the Passeriformes, or Perching
Birds, in the Collection of the British Museum.
Cichlomorphe : Part V., containing the families
Paridee and Laniidwe (Titmice and Shrikes);: and
Certhivmorphe (Creepers and Nuthatches). By Hans
Gadow, M.A., Ph.D. Pp. xiii., 386. Woodecuts and
¢ coloured Plates. [With Systematic and Alpha-
betical Indexes.] 1883, 8vo. 17s.

Yol. IX. Catalogue of the Passeriformeg, or Perching
Birds, in the Collection of the British Museum.,
Cinnyrimorphe, containing the families Nectariniids
and Meliphagide (Sun Birds and Honey-eaters). By
Hans Gadow, M.A., Ph.D. Pp. xii., 310. Woodcuts
and 7 coloured Plates. [With Systematic and Alpha-
betical Indexes.] 1884, 8vo. 14s.

Vol. X, Catalogue of the Pagseriformes, or Perching
Birds, in the Collection of the British Museum.
Fringilliformes : Part 1., containing the tamilies
Dicweide, Hirundinide, Ampelide, Mniotiltide, and
Motacillidie. By R. Bowdler Sharpe. Pp. xiii., 632.
Woodcuts and 12 coloured Plates. [With Systematic
and Alphabetical Indexes.] 1885, 8vo, 1/, 2s,

Vol. XI. Catalogue of the Passeriformes, or Perching
Birds, in the Collection of the British Museum.,
Fringilliforimes : Part 11; containing the families
Ceerebidm, Tanagridie, and Icteride. By Philip Lutley
Sclater, M.A,, F.R.S. Pp. xvil, 431, [With Syste-
matic and Alphabetical Indexes.] Woodents and 18
coloured Plates. 1886, 8vo. 1/,

Vol. XIT. Catalogue of the Pusseriformes, or Perching
Birds, in the Collection of the British Mugeum.
Fringilliformes : Part 111, containing the family
Fringillides. By R. Bowdler Sharpe. Pp. xv., 871.
Woodeuts and 16 coloured Plates. [With Systematic
and Alphabetical Indexes.] 1888, 8vo. 17. 8s.
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LIST OF PUBLICATIONS OF THH

Catalogue of the Birds in the British Museum—contined.

Vol. XT11. Catalogne of the Passeriformes, or Perching
Birds, in the Collection of the British Musenm.
Stvrniformes, containing the families Artamide,
Sturmide, Ploceids, and Alandidse, Also the families
Atrichiide and Menurids, By R. Bowdler Sharpe,
Pp. xvi, 701. Woodeuts and 15 coloured Plates,
[With Systematic and Alphabetical Indexes,] 1890,
8va., 1/, 8s.

Vol. XIV. Catalogue of the Pagseriformes, or Perching
Birds, in the Collection of the British Musenm,
Oligomyadee, or the families Tyrannides, Oxyrham-
phidse, Pipride, Cotingidae, Phytotomid e, Philepittidae,
Pittide, Xenicidm, and Eurylemidse, By Philip
Lutley Selater, M.A , F.R.S. Pp. xix,, 494, Woodcuts
and 26 coloured Plates. [With Systematic and Alpha-
betical Indexes.] 1888, 8vo, 1/, 4s.

Vol. XV. Catalogue of the Passeriformes, or Perching
Birds, in the Collection of the British Musgenm,
Tracheophone, or the families Dendrocolaptide,
Formicariidae, Conopophagidem, and Pteroptochids,
By Philip Lutley Selater, M.A., F.R.8. Pp.xvii, 371.
Woodcuts and 20 coloured Plates. [With Systematic
and Alphabetical Indexes. ] 1890, 8vo. 1/

Vol. XVI. Catalogue of the Picariz in the Collection of
the British Mugenm, Upnpee ana Trochili, by Osbert
Salvin.  Coraciee, of the families Oypselide, Capri-
mulgid®, Podargidse, and Steatornithides, by Ernst
Hartert. Pp. xvi,, 708. Woodeuts and 14 cokoured
Plates. [ With Systematic and Alphabetical Indexes. ]
1892, 8vo. 14, 16s, z

Vol. XVII. Catalogue of the Picarim in the Collection
of the DBritish Mugeum. Coracie (contin.) amnd
Haleyones, with the families Leptosomatidse, Coraciida,
Meropidae, Aleedinidem, Momotidm, Totidas and Coliidze,
by R. Bowdler Sharpe. Burerstes and Trogones by

- W.R. Ogilvie Grant, Pp. xi., 522. Woodcutg and 17
coloured Plates. [With Systematic and Alphabetical
Indexes.] 1892, 8vo. 17, 10s.

Vol. XVIII. Catalogue of the Picarie in the Collection
of the British Museum. Seansores, containing the
family Picide. By Edwuard Hargitt, Pp. xv., §97,
Woodeuts and 15 coloured Plates, [With Systematic
and Alpbabetical Indexes. ] 1890, 8vo, 17, 6s.

Vol. XIX. Catalogue of the Picarie in the Collection of
the British Museum. Sesnsores and Coceyges : con-
faining the families Rhaphastidze, Galbulide, and
Bucconida, by P. L. Selater ; and the families Indi-
catoridss, Capitonidss, Cuculide, and Musophagidze, by



BRITISH MUREUM (NATURAL HISTORY). D

Catalogue of the Birds in the British Museum—eontinued.

G. B. Shelley. Pp. xii, 484: 13 coloured Plates.
[With Systematic and Alphabetical Indexes.] 1891,
8vo. 11 Hs.

Vol. XX. (atalogue of the Psiltaci, or Parrots, in the
Collection of the British Museum. By T. Salvadori.
Pp. xvii., 658 : Woodeuts and 18 coloured Plates.

With Systematic and Alphabetical Indexes.] 1891,
vo. 14 10s,

Vol. XXI. Catalogue of the Columbe, or Pigeons, in
the Collection of the British Musenm. By T.Salvadori.
Pp. xvii., 676 : 15 coloured Plates. [With Systematic
and Alphabetical Indexes.] 1893, Svo. 17 10s.

Vol, XXII. Catalogne of the (Gume Birds (Plerocletes,
Galline, Opisthoconi, Hemipodit) in the Collection of
the British Mugeum. By W. R. Ogilvie Grant.
Pp. xvi,, 585: & coloured Plates. [With Systematic
and Alphabetical Indexes.] 1893, 8vo. 1/ Gs.

Vol. XXIII. Catalogue of the Fulicariz (Rallide and
Heliornithidze) and Alectorides (Aramidae, Eurypy-
gidse, Mesitide, Rhinochetidz, Gruids, Psophiide,
and Otidids) in the Colleetion of the British Museum.
By R. Bowdler Sharpe. Pp. xiii,, 353 : 9 coloured
Plates. [With Systematic and Alphabetical Indexes. ]
1894, Bvo. 20s.

Vol. XXIV. Catalogue of the Limicole in the Collection
of the British Museum. By R. Bowidler Sharpe,
Pp. xii, 794. Woodcuts and 7 coloured Plates. [ With
Systematic and Alphabelical Tndexes.] 1896, 8vo.
1858,

Vol. XXV. Catalogue of the Gavim and Tubinares in
the Collecrion of the British Museum. Gavie (Terns,
Gulls, and Skuas,) by Howard Saunders. Tubinares
Petrels and Albatrosses), by Osbert Salvin. Pp. xv,,
175 ; woodeuts and 8 coloured Plates. [With Syste-
matic and Alphabetical Indexes.] 1896, 8vo. 14 1s.

Vol. XXVI. Catalogne of the Plataless, Herodiones,
Steganopodes, Pygopodes, Ales, and Impennes in the
Collection of the British Musewm. Platalere (Ibizes
and Spoonbills) and Herodiones (Herons and Storks),
by R. Bowdler Sharpe. Steganopodes (Cormorants,
Gannets, Frigate-birds, Tropic-birds, and Pelicans),
Pygopodes (Divers and Grebes), Alese (Anks), and Tm-
pennes (Penguing), by W. R. Ogilvie-Grant. Pp. xvii,,
687 : Woodcuts and 14 coloured Plates. [With Sys-
tematic and Alphabetical Indexes.] 1398, 8vo. L. 3s.
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Catalogne of the Birds in the British Museum-—continued,

Vol. XXVII. Catalogue of the Chenomorphz (Pala-
medete, Phoenicopteri, Anseres), Crypturi, and Ratite
in the Collection of the Britigh Museum. By T.
Salvadori. Pp. xv,, 636 : 19 coloured Plates, [With
Systematic and Alphabetical Indexes.] 1895, 8vo.
17. 125,

A Hand-list of the Genera and Species of Birds. [Nomen-
clator Avium tum Fossilium tum Viventinm.] By R.
Bowdler Sharpe, Lu.D. -—

Yol. 1. Pp. xxi, 303. [With Systematic Index.]
1899, Bvo. 10s.

Vol. IL.  Pp. xv., 312. [With Systematic Index, and
an Alphabetical Index to Vols. 1. and 1I.] 1900,
dvo. 10s.

List of the Specimens of Birds in the Collection of the
British Museum. By George Robert Gray :—

Part 111., Section 1. Ramphastidee. Pp. 16, [With
Index.] 1855, 12mo. 6.

Part 11L, Section IL. Psittacide. Pp. 110. [With
Index.] 1839, 12mo. 2s.

Part TIL., Sections 111, and TV, Capitonidas and Picids.
Pp. 137. [With Index.] 1868, 12mo. s, 6d.

Part IV. Columbwm. Pp. 73, [With Index.] 1856,
12mo. 1s. 9d.

Part V. Gallinw. Pp. iv., 120. [With an Alphabetical
Index.] 1867, 12mo. 1s. 6.

Catalogue of the Birds of the Tropical Islands of the Pacific
Ocean in the Collection of the Britigsh Museum, By
George Roberi Gray, F.L.S. &e. Pp. 72. [With an
Alphabetical Index,] 1859, Svo. 1<. 6d.

REPTILES,

Catalogue of the Tortoises, Crocodiles, and Amphighenians
in the Collection of the British Musenm. By Dr. J. E,
Gray, F.R.S,, &e. Pp. viii,, 80. [With an Alphabetical
Index.] 1844, 12mo. ls,

Catalogue of Shield Reptiles in the Collection of the British
Museum. By John Ndward Gray, F.R.S., &e.:1—
Appendix. Pp. 28, 1872, 4t0. 25. 4.
Part II. Emydosaurians, Rhynchocephalia, and Amphis-
benians. Pp. vi, 41. 25 Woodeuts, 1872, 4to,
3s, 6d.
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Hand-List of the Specimens of Shicld Reptiles in the
British Museum. By Dr. J. E. Gray, F.R.S,, F.L.8,, &e.
;‘Dp. ‘iiv., 124. [With an Alphabetical Index.] 1873,
8vo. 4s.

Catalogue of the Cheloniang, Rhynchocephalians, and
Crocodiles in the British Museum (Natural History).
New Edition. By George Albert Boulenger. Pp. x., 311.
73 Woodecuts and 6 DPlates. [With Systematic and
Alphabetieal Indexes.] 1889, 8vo. 15s.

Catalogue of the Lizards in the British Museum (Natural His-
tory). Second Edition. By George Albert Boulenger :—

Vol. I. Geckonide, Eublepharids, Uroplatida, Pygo-
podide, Agamide. Pp. xii, 436. 32 Plates. [ With
Systematic and Alphabetical Indexes. | 1885, 8vo. 20s.

Vol. 1I. Iguanide, Xenosauride, Zonurids, Anguide,
Anniellids, Helodermatides, Varanidws, Xantusiide,
Teiide, Amphisbenide. Pp. xiii, 497. 24 Plates.
gWitEOSyatamatic and Alphabetical Indexes.] 1885,
WO, 2US.

Vol I11. Lacertidee, Gerrhosauridee, Scincide, Anelytro-
pidee, Dibamide, Chamwleontide. Pp. xii., 575. 40
Plates. [With a Systematic Index and an Alphabetical
Index to the three volumes.|] 1887, &vo. 1/. 6s.

Catalogue of the Snakes in the British Museum (Natural
History). By George Albert Boulenger, F.R.S. :—

Vol. 1., containing the families T'yphlopids, Glanconiide,
Boida, Iysiidwe, Uropeltide, Xenopeltide, and Colu-
bridee, aglyphwe, part. Pp. xiii, 448 : 26 Woodcuts
and 28 Plates. [With Systematic and Alphabetical
Indexes.] 1893, 8vo. 1/. 1s.

Vol. 1L, containing the conclusion of the Colubridas
aglyphs. Pp. xi., 382 : 25 Woodeuts and 20 Plates.
[ With Systematic and Alphabetical Indexes.] 1894,
3vo. 17s. 6d.

Vol. 111, containing the Colubride (Opisthoglyphw and
Proteroglyphs), Amblycephalide, and Viperide.
Pp. xiv., 127 : 37 Woodents and 25 Plates. [With
Systematic Index, and Alphabetical Index to the 3
volumes.] 1396, Svo. 14. bs.

Catalogue of Colubrine Snakes in the Collection of the
British Mugeum. By Dr. Albert Giinther. Pp. xvi, 281.
[With Geographic, Systematic, and Alphabetical Indexes. ]
1358, 12mo. 4s.
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BATRACHIANS,

Catalogue of the Batrachia Salientia in the Collection cf the
British Museum. By Dr. Albert Giinther, Pp. xvi., 160.
12 Plates. [With Systematie, Geographic, and Alphabatical
Indexes.] 1838, 8vo. 6s.

FISHES,

Catalogne of the Fishes in the British Museum. Second
edition. Vol.I. Catalogue of the Perciform Fishes in the
British Museum. Vol. T, Jontaining the Centrarchidas
Percide, and Serranide (part). By George Albert
Boulenger, F.R.S. Pp. xix., 394. Woodcnts and 15 Plates
[ With Systematic and Alphabetical Indexes.] 1895, 8vo.
I3s.

List of the Specimens of Fish in the Collection of the British
Mungeum. Part I, Chondropterygii. Ry J. H. Gray.
Pp. x.,160. 2 Plates. [ With Systematic and Alphabetical
Indexes.] 1851, 12me. 3s.

Catalogue of Fish collected and described by Laurence
Theodore Gronow, now in the British Musen m. Pp. vii,
196, [With a Systematic Index.] 1854, 12mao. 3s. 6d.

Catalogue of Apodal Fish in the Collection of the British
Museum. By Dr. Kaup. Pp, viil, 163. 11 Woodcuts and
19 Plates. 1856, 8vo, 10s.

Catalogue of Lophobranchiate Fish in the Collection of the
British Musenm. By J. J. Kaup, Ph.D., &e. Pp. iv., 80.
4 Plates. [With an Alphabetical Index.] 1856, 12mo. 2s,

MOLLUSCA.

Guide to the Systematic Distribution of Mollnsca in the
British Mugeum, Part L. By John Edward Gray, Bhily,
F.R.S,, &e. Pp. xii., 230. 121 Woodeuts. 1857, 8vo. bs.

List of the Shells of the Canaries in the Collection of the
British Museum, collected by MM. Webb and Berthelot
Deseribed and fignved by Prof. Aleide D'Orbigny in the
“ Histoire Naturelle des ITles Canaries.” Pp. 52. 1854,
12mo. 1z.

List of the Shells of Cuba in the Collection of the British
Museum collected by M. Ramon de la Sagra. Described
by Prof. \ewls d’Orbigny in the * Histoire de I'Tle de
Cuba.” Pp. 48, 1854, 12mo. 1s.

List of the Shells of South America in the Colleetion of the
British Museum. Collected and described by M. Alcide
D'Orbigny in the “Voyage dans I'Amérique Méridionale,”
Pp. 89. 1854 12mo. 2s.
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Catalogne of the Collection of Muazustlan Shells in the British
Mugeum, collected by Frederick Reigen. Deseribed by
Philip P. Carpenter. Pp. xvi., 552, 1857, 12mo. 8s.

List of Mollusca and Shells in the Collection of the. British
Musenm, collected and deseribed by MM. Eydoux and
Bouleyet in the “Voyage aulour du Monde, exécuté
“pendant les années 1836 ct 1837, sur la Corvette ‘La
“ Bonite,” " and in the * Histoire naturelle des Mollusques
“Ptéropodes.” Par MM. P. ¢. A. L. Rang et Souleyet.
Pp. iv,, 27. 18355, 12mo. 8d.

Catalogue of the Phaneropnenmona, or Terrestial Operculated
Mollusea, in the (ollection of the British Museum. By
Dr. L. Pleiffer. Pp. 324, [With an Alphabetical Index.]
1852, 12mo. Hs.

Catalogne of Pulmonata, or Air Breathing Mollusea, in the
Collection of the British Mugenm. Part I. By Dr. Louis
Pfeiffer. Pp.iv,, 192. Woodcuts. 1853, 12mo. 2s. 6d.

Catalogue of the Auriculide, Proserpinidae, and Truncatellidse
in the Cellaction of the British Mugeum. By Dr. Louis
Pleiffer. Pp.iv,, 150. Woodeuts. 1857, 12mo. 1s. 9d.

List of the Mollusca in the Collection of the British Museumn.
By John Edward Gray, Ph.D., F.R.8., &e.
Part 1. Volutide. Pp. 23. 1855, 12mo. 6d.
Part II. Olividee. Pp. 41. 1865, 12mo. 1s.

Catalogne of the Conchifera, or Bivalve Shells, in the
Collection of the British Museum. By M. Deshayes :—
Part T. Veneridse, Cyprinide, Glauconomidse, and
Pefricolade. Pp. iv,, 216. 1853, 12mo. 3s.
Part TI. Petricolade (concluded); Corbiculadz. Pp.
217-202. [With an Alphabetical Index to the two
parts.] 1354, 12mo. 6d.

BRACHIOPODA.,

Catalogue of Brachiopoda Aneylopoda or Lamp Shells in the
Collection of the British Museum. [fsswed as * Catalogue
of the Mollusca, Part IV.”] Pp. iv., 128. 25 Woodcuts.
[With an Alphabetical Tndex.] 1853, 12mo. Js,

POLYZOA.

Catalogue of Murine Polyzoa in the Collection of the British
Musenm. Part ITI. Cycloslomata. By George Busk,
F.R.S.  Pp. wiii, 39. 38 Plates. [With a Systematic
Index.] 1875, avo. 5s.
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CRUSTACEA.

Catalogue of the Specimens of Amphipodous Crustacea in
the Collection of the British Musenm. By C. Spence Bate,
F.R.B., &c. Pp. iv., 399. 58 Plates. [With an Alpha-
betical Index.] 1862, 8vo. 1/, Js.

ARACIHNIDA.

Descriptive Catalogue of the Spiders of Burma, based upon
the Collection made by Bugene W. Oates and preserved in
the British Museum. By T. Thorell, Pp. xxxvi., 406.
[With Systematic List and Alphabetical Index.] 1895,
8vo. 10s. 6d.

MYRIOPODA.

Catalogue of the Myriapoda in the Collection of the British
Mugeum. By George N ewport, F.R.5,, P.E.S,, &. Part 1.
Chilopoda. Pp. iv., 96. [With an Alphabetical Index.]
1856, 12mo. 1s. 9d.

INSECTS.
Coleopterous Imsects.

Nomenclature of Coleopterous Insects in the Collection of
the British Museum :—

Part VI. Passalid:e. By Frederick Smith, Pp. iv., 23.
1 Plate. [With Index.] 1852, 12mo, 8d.

Part VII. Longicornia, I. By Adam White. Ppi. 1%;
174, 4 Plates. 1853, 12mo. 2s. 6.

Part V111, Longicornia, II. By Adam White. Pp. 237.
6 Plates. 1855, 12mo. 3¢, Gd.

Part IX. Cassididee. By Charles II. Bohemun, Professor
of Natural History, Stockholm. Pp, 295 [With
Index.] 1856, 12mo. 3s.

Illustrations of Typical Specimens of Coleoptera in the
Collection of the British Musewm. Part 1. Lyecide. By
Charles Owen Waterhouse. Pp. x,, 83. I8 Coloured
Plates. [With Systematic and Alphabetical Indexes.]
1879, 8vo. 16s.

Catalogue of the Coleopterous Insects of Madeira in the
Collection of the British Musenm. By T. Vernon
Wollaston, M.A., F.L.S. Pp. xvi, 234 : 1 Plate. [With
a Topographical Catalogue and an Alphabetical Index. ]
1857, 8vo. 3s.
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Catalogue of the Coleopterous lnsects of the Clanaries in the
(Jollection of the British Museum. By T. Vernon
Wollaston, M.A., F.L.S. Pp. xiii, 648. [With Topo-
graphical and Alphabetical Indexes.] 1864, 8vo. 10s. 6d.

Catalogue of Halticidie in the Collection of the British
Museum. By the Rev. Hamlet Olark, M.A., F.L.S.
Physapodes and (Edipodes. Part T. Pp. xii, 30L
Frontigpiece and 9 Plates. 1860, 8vo. 7s.

Catalogne of Hispide in the Collection of the Britigh
Musenm. By Joseph 8. Baly, M.E.S,, &e. Purt I. Pp. x.,
172, 9 Plates. [With an Alphabetical Index.] 1858,
Bvo. bs.

Hymenopterous Ingects,

List of the Specimens of IIymenopterous Insects in the
Collection of the British Museum, By Francis Walker,
F.I.8. —

Part II. Chalcidites. Additional Species. Appendix.
Pp. iv., 99-237. 1848, 12mo. 2s.

Catalogue of Hymenopterous Insects in the Collection of the
British Mugeum. By Frederick Smith. 12mo.:—

Part 1. Andrenide and Apide. Pp. 197. 6 Plates.
1853, 2s. 6d.

Part T1. Apide. Pp. 199-465. 6 Plates. [With an
Alphabetical Index.] 1854, 6s.

Part I1I. Mutillidse and Pompilids. Pp.206. 6 Plates.
1855, 6s.

Part 1V, Sphegida, Larridese, and Crabronida, Pp. 207-
497. 6 Plates. [With an Alphabetical Index.] 1856,
Bs.

Part V. Vespide. Pp.147. 6 Plates, [With an Alpha-
betical Index.] 1857, Gs.

Part V1. Formicide, Pp. 216, 14 Plates. [With an
Alphabetical Index.] 1858, fis.

Part VII. Dorylide and Thynnidae. Pp. 76. 3§ Plates,
[With an Alphabetical Index.] 1859, 2s.

List of Hymenoptera, with descriptions and figures of the
Typical Specimeng in the British Musgeum. Vol. 1.,
Tenthredinidee and Siricide. By W. F. Kirby.
Pp. xxviii., 450. 16 Coloured Plates. [With Systematic
and Alphabetical Indexes.] 1882, 8vo. L/ 18s.
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Dipterons Lusects,

List of the Specimens of Dipterous Insects in the Collection

of the British Musenm. By Franeis Walker, F.L.S.

Part VII. Supplement 1L Asilide. Pp. ii., 507=775.
1855, 12mo. 3s. 6d.

Lepidopterous Tnsects.

Catalogne of the Lepidoptera Phalens in the British
Museum. By Sir George F. Hampson, Bart, :—

Vol. I. Catalogue of the Syntomide in the Collection
of the British Musenm. Pp.xxi., 559 : 285 Woodeuts,
[With SBystematic and Alphabetical Indexes.] 1898,
Bvo. 15s.

Atlas of 17 Coloured Plates, 8vo. 15s.

Vol. TI, Catalogue of the Arvetiadae (Nolinm, Litho-
siana) in the Collection of the British Museum.
Pp. xx., 580 : 411 Woodeuts. [With Systematic and
Alphabetical Indexes.] 1900, 8vo. 18s.

——Atlag of 18 Coloured Plates (xviii.—xxxv.), 8vo. 15s.

Nlustrations of Typical Specimens of Lepidoptera Heterocera
in the Collection of the British Museum :—

Part 11I. By Arthur Gardiner Butler. Pp. xviii., 82.
41-60 Coloured Plates. [With a Systematic Index.]
1879, 4to. 20. 10s.

Part V. By Arthur Gardiner Butler. 203t Ay 28
78-100 Colonred Plates. [With a Systematic Index.]
1881, 4to. 2/. 10s.

Part VI. By Arthur Gardiner Butler. Pp. xv., 89,
101-120 Coloured Plates. [With a Systematic Index.]
1886, 4to. 21, 4s.

Part VII. By Arthur Gardiner Butler. Pp. iv., 124.
121-138 Coloured Plates. [With a Systematic List.]
1839, 4to. 27

Part VIII. The Lepidoptera Heterocera of the Nilgiri
Distriet. By George Francis Hampson, Pp. iv., 144.
139-156 Coloured Plates. [With a Systematic List.]
1891, 4to. 24,

Part 1X. The Macrolepidoptera Heteroeera of Ceylon.
By George Franeis Hampson, Pp. v., 182, 157-174.
Coloured Plates. [With a General Systematie List of
Species collected in, or recorded from, Ceylon.] 1893,
4to. 21. 2s.
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Catalogue of Dinrnal Lepidoptera of the family Satyride in
the Collection of the British Museum. By Avthur Gardiner
Butler, F.L.5., &c. Pp. wi., 211. 5 Plates. [With an
Alphabetical Index] 1868, 8vo. 53, 6.

Catalogue of Dinrnal Lepidoptera described by Fabriciusin
the Collection of the British Museum. By Arvthur Gardiner
Butler, I.L.S,, &e. Pp. iv., 303. 3 Plates. 1869, 8vo. 7s. 6d.

Speecimen of a Catalogue of Liycwnidse in the British Museum.
By W. €. Hewitson, Pp.15. 8 Coloured Plates. 1862,
4to. 11 1s.

List of Lepidopterous lnsects in the Collection of the British
Mugeum. Part 1. Papilionide. By G. R. Gray, F.L.S.
Pp. 106. [With an Alphabetical Index.] 1856, 12mo, 2.

List of the Specimens of Lepidopterous Insects in the
Collection of the British Musenm. By Trancis Walker.
12mo. (—

Part XIX. Pyralides. Pp. 799-1086. [With an Alpha-
betical Index to Parts XVI.-XIX.] 1839, 3s. 6d.

Part XX. Geometrites. Pp. 1-276. 1360. 4s.

Part XXI. —————— Pp. 277498, 1840, 3s.

Part XXII. ———— Pp. 499-755. 1861, 3s. 6d.
Part XXIIT. ———  Pp. 756-1020. 1861, 3s. 6d.
Part XXV, ———~ " Pp, 1021-1280. 11862,:35. 6.
Part XXV. -——— Pp. 1281-1477. 1562, 3s.

Part XXVI. ————  Pp. 1478-1796. [With an
Alphabetical Index to Parts XX.-XXVI.] 1862, 4s. 6d.

Part XXVII. Crambites and Tortricites. Pp. 1-286.
15863, 4s.

Part XXVIIT. Tortricites and Tineites. Pp. 287-561.
1863, 4s.

Part XXIX. Tineites. Pp. 362-835. 18064, 4s.

Part XXX, Pp. 836-1096. [With an Alpha-
betical Index to Parts XXVIL-XXX.] 1864, 4s.

Part XXXTI, Supplement. Pp.1-321. 1864, 5s.

Part XXXIL — Part 2. Pp. 322-706.
1865, 5s.

Part. XXXII],————— Part 3. Pp. 707-1120.
1865, ts.

Part XXXIV.———  Part 4. Pp. 1121-1533.
1865, bs. Gd.

Part XXXV, — Part 5. Pp. 15342040,
[With an  Alphabetical Index to Parts XXXI-
XXXV.] 1866, 7s,
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Newrapterous Insects.

Catalogue of the Specimens of Neuropterous Insects in the
Collection of the British Museum, By Francis Walker.
12mo. :—

Part 1. Phryganides—Perlides. Pp. iv., 192. 1852,
2s. 6d.

Part 11.  Sialidee—Nemopterides. Pp. ii., 193476,
1853, 3s. 6.
Part TII. Termitidee—Ephemeridae. Pp. ii., 477-535.
1853, 1s. 6d.
Catalogue of the Specimens of Neuropterous Insects in the
Collection of the British Musenm. By Dr. H. Hagen.
Part I, Termitina, Pp. 34. 1858, 12mo. Gd.

Orthopterous Insects,

Catalogue of Orthopterous Imsects in the Collection of the
British Museum. Part I. Phasmidze, By John Obadiah
Westwood, F.IL.8, &e. Pp. 195, 48 Plates. [With an
Alphabetical Index], 1859, 4to. 3/,

Catalogue of the Specimens of Blattaris in the Collection of
the British Mugeum, By Francis Walker, F.IL.S., &ec.
Pp. 239, [With an Alphabetical Index,] 1868, 8vo. 5s. 6.

Catalogue of the Specimens of Dermaptera Saltatoria [Part 1.]
and Supplement to the Blattarim in the Collection of the
British Museum. Gryllides. Blattarime, Locustids. By
Francis Walker, F.1.8., &e. Pp. 224, [With an Alpha-
betical Index.] 1869, 8vo. 5s.

Catalogue of the Specimens of Dermaptera Saltatoria in the
Collection of the British Musenm, By Franecis Walker,
F.L.S., &e.—

Part II. Locustidae (continued), Pp. 225493, [With
an Alphabetical Index.] 1869, 8vo, 45, 6d.

Part ITI. Locustida (continned).—A crididss, Pp. 425~
604. [With an Alphabetical Index.] 1870, 8vo. 4s.
Part IV. Acridide (continued), Pp. 605-809.  [With

an Alphabetical Index.] 1870, 8vo. Gs.

Part V. Tettigide.—Supplement to the Catalogne of
Blattariss.—Supplementto the Catalogue of Dermaptera
Saltatoria (with remarks on the Geographical Distri-
bation of Dermaptera). Py, B11-850: 43: 116,
[With Alphabetical Indexes.] 1870, 8vo. 6s.
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Hemiplerons Insecls,

Catalogue of the Specimens of Heteropterous Hemiptera in
the Cellection of the British Museum. By Francis Walker,
.L.8.,, & 8vo, :—

Part I. Beutata. Pp. 240. 1887. b5s.
Part TI. Scutata (continued). Pp. 241-417. 1867. 4s.

Part 1TI. Pp. 418-599. [With an Alphabetical Index to
Parts 1., 1L, IIL., and a Summary of Geographical
Distribution of the Species mentioned.] 1868. 4s. 6d.

Part TV.  Pp. 211, [Alphabetical Index.] 1871. 6s.

Part V. Pp. 202. 1872. Hs.
Rarh VISP o e SRR RTe oal
Part Vil. Pp.213. 1873. 6s.
Part VIII. Pp. 220. 1873, bs. 6d.

Huomoplerous [nsects.

List of the Specimens of Homopterous Insects in the Collec-
tion of the British Mugeum. By Francis Walker. Supple-
ment. Pp. ii., 369. [With an Alphabetical Index,] 1538,
12mo., 4s. 6d.

VERMES.

Catalogue of the Species of HEntozoa, or Intestinal Worms,
contained in the Collection of the British Museum. By
Dr. Baird. Pp. iv,, 132. 2 Plates. [With an Index of
the Animals in which the Entozoa mentioned in the
Catalogue are found, and an Index of Genera and
Species.] 1853, 12mo. 2s.

ANTHOZOA.

Catalogue of Sea-pens or Pennatulariidse in the Collection of
the British Museum. By J. K. Gray, F.R.S,, &e. Pp. iv,,
40. 2 Woodcuts. 1870, 8vo. 1s. 6d.

Catalogue of Lithophytes or Stony Corals in the Colleetion
of the British Museum. By J. E. Gray, F.R.S. &e.
Pp. iv,, 51. 14 Woodecuts. 1870, 8vo. 3s.

Catalogue of the Madreporarian Corals in the British
Musenm (Natural History) :—

Vol. 1. The Genus Madrepora. By George Brook,
Pp. xi., 212. 35 Collotype Plates. [With Systematic
and Alphabetical Tndexes and HKxplanation of the
Plates.] 1893, 4to. 1/. 45,
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Vol. 1. 'The (tenus Turbinaria; the (fenus Astramopora.
By Henry M. Bernard, M.A. Cantab., .18, F.Z.4.
Pp. iv,, 106. 30 Collotype and 3 Lithographic Plates.
[With Index of Generic and Specific Names, and
Explanation of the Plates.] 1896, 4to. 18s.

Vol. TTT. The Genus Montipora ; the Genus Anucro-
pora. By Henry M, Bernard, M.A. Pp.vii,, 192. 30
Collotype and 4 Lithographic Plates. [With Syste-
matie Index, Index of Generie and Specific Numesg,
and Explanation of the Plates.] 1897, dto, 1/ 4s.

BRITTSH ANTMALS,

Catalogue of British Birds in the Collection of the British
Museum. By George Robert Gray, FI.S, F.2.5., &c.
Pp. xii., 248, [With a List of Speecies.] 1863, 8vo. Js. 6d.

Catalogue of British Hymenoptera in the Collection of the
British Museum. Sevond edition. Pavt 1. Andrenidee
and Apide. By Frederick Smith, MBS, New Issue,
Pp. xi., 236. 11 Plates. [With Systematic and Alpha-
betical Indexes.] 1891, Bvo. Bs.

Catalogne of British Fossorial Hymenoptera, Formicidse, and
Vespide in the Collection of the British Museum. By
Frederick Smith, V.P.K.8. Pp. 236. 6 Plates. [With an
Alphabetical Tndex.] 1858, 12mo. 6s.

A Catalogue of the British Non-parasitical Worms in the
Coliection of the British Museum. By George Johngton,
M.D., Edin., F.R.C.L,, Kd., LL.D., Marischal Coll., Aber-
deen, &e,  D'p. 365, Woodcuts and 24 Plates, [With an
Alphabetical Tndex.] 1865, 8vo. Ts,

Catalogue of the British Echinoderms in the British Museum
(Natural History). By F.Jeffrey Bell, M. A, Pp. xvii., 202.
Woodcuts and 16 Plates (2 Coloured). [With Table of
Contents, Tables of Distribution, Alphabetical Index,
Description of the Plates, &e.] 1892, 8vo. 125, 6.

List of the Specimens of British Animals in the Collection
of the British Museum ; with 8ynonyma and References
to figures, 12mo,:—

Part TV. = Crustacea. By A. White. Pp.iv., 141. (With
an Index.) 1830, 2s. Gd.

Part V. Lepidoptera. By J. F. Stephens, 2nd Edition.
Reviged by H. T. Stainton and E. Shepherd. Pp. iv.,
224, 1856. 1s. 94.

Part VI. Hymenoptera. By F. Smith. Pp.134. 1851, 2s.

Part VII. Mollusea, Acephala and Brachiopoda, By
Dr, J. E. Gray. Pp.iv, 167. 1851. 3s. 6d.
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Part VII1. Fish. By Adam White. Pp. xxiii.,, 164.
(With Index and List of Donors.) 1851, 3s. 6d.

Part IX. Hges of Britith Birds. By George Robert
Gray. Pp. 143. 1852, 2s. 6d.

Part XI1.  Anoplura, or Parasitic Insects. By H. Denny.
Pp. iv, 51 1852, 1s

Part XIL Lepidoptera (continued). By James F.
Stephens. Dp. iv, 54 1852, 9d.

Part XIII. Nomenclature of Hymenoptera. By
Frederick Smith. Pp.iv, 74. 18533, 1s. 4d.

Part: XIV. Nomenclature of Neuroptera. By Adam
White. Pp. iv, 16. 1853. 6d. '

Part XV. Nomenclature of Diptera, 1. By Adam
White. Pp.iv.,, 42, 1853. Is.

Part XVI. Lepidoptera (completed). By H.T. Stainton.
Pp. 199, [With an Index.] 1834. 3s.

Part XVII.  Nomenclature of Anoplura, Euplexoptera,
and Orthoptera, By Adam White. Pp. iv., 17,
1855, 6d,

PLANTS.

Il ustrations of the Botany of Captain Cook’s Voyage Round
the World in H.M.S.  Kndeavour” in 1768-71. By the
Right Hon. Sir Joseph Banks, Bart, K.B., P.R.S, and
Dr. Daniel Solander, F.R.8. With Determinations by
James Britten, F.L.S, Senior Assistant, Department of
Botany, British Museum. Part L.—Australian Plants.
101 Copper-plates [after paintings by F. P. Nodder], with
31 pages of descriptive text. 1900, fol. 25s.

Catalogue of the African Plants collected by Dr. Friedrich
Welwitsch in 1853-61.—Dicotyledons, By William Philip
Hiern, M.A., F.L.8., &e¢. :—

Part 1. [Ranunculacex to Rhizophoraces,] Pp. xxvi,
586, [With Portrait of Dr. Welwitsch, Introduction,
Bibliography,and Index of Genera.] 1596, 8vo. 7s. 6d.

Part 11, Combretacesz to Rubiacem. Pp. 337-510.
[With Index of Genera.] 1898, 8vo. 4s.

Part TI1. Dipsacese to Secrophulariacese. Pp. 511-784.
[With Index of Genera.] 1898, 8vo. 5s.

Vol. 11, Part I. Monocotyledons and Gymnosperms.
By Alfred Barton Rendle, M.A., D.Se. F.L.S., Assistant.
Department of Botany. Pp, 260, [With Index of
Genera,] 1899, 8vo. bs,
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A Monograph of Lichens found in Britain : being a Descrip-
tive Catalogue of the Species in the Herbarium of the
British Museum. By the Rev. James M. Crombie, M.A.,
F.LS, F.G.8, &. Part 1. Pp, viii., 519: 74 Woodcuts.
[With Glogsary, Synopsis, Tabular Conspectus, and Indexz.]
1394; 8vo. 16s.

A Monograph of the Mycetozoa : being a Descriptive Calalogue
of the Species in the Herbarium of the British Musewm.
By Arthur Lister, F.L.S. Pp. 224. 78 Plates and 51
Woodeuts. [With Synopsis of Genera and List of Species,
and Index.] 1894, 8vo. 13s.

List of British Diatomaces in the Collection of the British
Museum. By the Rev, W. Smith, F.L.S,, &. Pp. iv., 55.
1859, 12mo, 1s.

FOBSILS.

Catalogue of the Fossil Mammalia in the British Musenm
(Natural History). By Richard Lydekker, B.A,, F.G.8. :—

Part I. Confaining the Orders Primates, Chiroptera,
Insectivora, Carnivora, and Rodentia. Pp. xxx., 268,
33 Woodents. [With Systematic and Alphabetical
Indexes.] 1885, 8vo. 5s.

Part II. Containing the Order Ungulata, Suborder
Artiodactyla. Pp. xxii,, 324. 39 Woodcuts. [With
Systematic and Alphabetical Indexes.] 1885, 8vo, 6s.

Part II1, Containing the Order Ungulata, SBuboerders
Perissodactyla, Toxodontia, Condylarthra, and Ambly-
poda. Pp. xvi, 186, 30 Woodeuts. [With Systematic
Index, and Alphabetical Index of Genera and Species,
including Synonyms.] 1886, Svo. 4s.

Part 1V, Containing the Oprder Ungulata, Suborder
Proboscidea. Pp. xxiv,, 235. 32 Woodents. [With
Systematic Index, and Alphabetical Index of Gener
and Species, including Synonyms, ] 1886, 8vo. 5s.

Part V. Containing the Group Tillodontia, the Orders
Sirenia, Cetacea, Hdentata, Marsupialia, Monotremata,
and BSupplement.  Pp. xxxv, 345, 55 Woodcuts,
[With Systematic Index, and Alphabetical Index of
Genera and Species, including Synonyms.] 1887,
8vo. Gs,

Catalogue of the Fossil Birds in the British Museum (Natural
History). By Richard Lydekker, B.A, Pp. xxvii,, 368,
75 Woodents. [With Systematic Index, and Alphabetical
Index of Generaand Species, including Synonyms.] 1891,
$vo. 10s, 6d,
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Catalogiie of the Fossil Reptilia and Amphibia in the British
Museum (Natural History). By Richard Lydekker, B.A.,
F.G.8. :—

Part I. Containing the Orders Ornithosauria, Crocodilia,
Dinosauria, Squamﬂ.ta, Rhynchocephalia, and Pro-
terosauria. Pp. xxviii., 30%. 69 Woodeuts. [With
Systematic Index, and Alphabetical Index of Genera
and Species, including Synonyms.] 1888, 8vo. Ts. bd.

Part II. Containing the Orders Ichthyopterygia and
Sauropterygia. Pp. xxi, 307. 85 Woodecuts. [With
Systematic Index, and Alphabetical Index of Genera
and Species, including Synonyms.] 1889, 8vo. Ts. 6d.

Part 111. Containing the Order Chelonia. Pp. xviii,
230, 53 Woodeuts, [With Systematic Index, and
Alphabetical Index of Genera and Species, including
Synonyms.| 1889, 8vo. Ts. 6d.

Part 1V. Containing the Orders Anomodontia, Ecaudata,
Caudata, and Labyrinthodontia; and Supplement.
Pp. xxiii, 205. 66 Woodcuts. [With Systematic
Index, Alphabetical Index of Genera and Species,
including Synonyms, and Alphd.behf_d.l Index of
?r enera and Species to the entire work.] 1890, 8vo.
8. bd.

Catalogue of the Fossil Fishes in the British Museum (Natural
History). By Arthur Smith Woodward, F.G.8,, F.Z.8. —

Part 1. Containing the Elasmobranchii. Pp. xlvii.,
474, 13 Woodeuts and 17 Plates. [With Alphabetical
Index, and Systematic Index of Genera and Species.]
1889, 8vo. 21s.

Part TI. Containing the Klasmobranchii (Acanthodii),
Holocephali, Iechthyodorulites, Ostracodermi, Dipnoi,
and Teleostomi (Crosgopterygii and Chondrostean
Actinopterygii). Pp. xliv., 567. 58 Woodeuts and
16 Plates. [With Alphabetical Index, and Systematic
Index of Generaand Species.] 1891, dvo. 21s.

Part ITI. Containing the Actinopterygian Teleostomi
of the Orders f"/wnrb aster (coneluded), Profospondyli,
Aetheospondyli, and Isospondyli (in part). Pp. xlii.,
544. 45 Woodeuts and 15 Plates, [ With Alphabetical
Index, and Systematic Index of Genera and Species. |
1893, 8vo. 2ls.

Systematic List of the Edwards Collection of British Oligocene
and Eocene Mollusca in the British Museum (Natural
History), with references to the type-specimens from
similar horizons contuined in other collections belonging
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to the Geological Department of the Mugseum, By Richard
Bullen Newton, F.G.S. Pp. xxviii, 365. [With table of
Families and Genera, Bibliography, Correlation-table,
Appendix, and Alphabetical Index.] 1891, 8vo. Gs.

Catalogue of Tertiary Mollusca in the Department of Geology,
British Museum (Natural History). Part 1. The Austra-
lasian Tertiary Mollusca, By George F. Harris, F.G.8,, ete.
Pp. xxvi,, 407. 8 Plates. [With Table of Families, (Genera,
and Subgenera, and Index.] 1897, 8vo. 10s.

Catalogue of the Fossil Cephalopoda in the British Museum
(Natural History) :—

Part I. Containing part of the Suborder Nautiloidea, con-
gisting of the families Orthoceratidas, Endoceratidae,
Actinoceratides, Gomphocera‘ticlm, Ascoceratidas,
Poterioceratidse, Cyrtoceratide, and Supplement, By
Arthur H. Foord, F.G.8. Pp. xxxi., 344, 51 Woodents.
[With Systematic Tndex, and Alphabetical Index of
Genera and Species, ineluding Synonyms.] 1888,
Svo. 10s. 6d.

Pars T Containing the remainder of the Suborder
Nautiloidea, congigting of the families Lituitides,
Trochoceratidze, Nautilidese, and Supplement. By
Arthur H. Foord, F.G.S, Pp. xxviii., 407. 86 Wood-
cuts. [With Systematic Index, and Alphabetical
Index of Genera and Species, including Synonyms.]
1891, 8vo. 13s.

Part 111. Containing the Bactritida, and part of the
Subarder Ammonoides, By Arthur H. Foord, Ph.D,,
F.G.8,, and George Charles Crick, A.R.8.M., F.G.8.
Pp. xxxiii,, 303. 146 Woodcuts, [With Systematic
lndex of Genera and Species, and Alphabetical Index.]
1897, 8vo. 125, 6d.

List of theTypes and Figured Specimens of Fossil Cephalopoda
in the British Museumn (Natural History). By G. (. Crick,

o

F.G.8. Pp. 103. [With Index.] 1898, 8vo. 2s. 6d.

A Catalogue of British Fogsil Crustacea, with their Synonyms
and the Range in Time of each Genns and Order. By
Henry Woodward, F.R.S. Pp. xii, 155. [With an
Alphabetical Index.] 1877, 8vo, js.

Catalogue of the Fossil Bryozoa in the Department of
Geology, British Musenm (Natural History):—

The Jurassic Bryozoa. ByJ. W, Gregory, D.Sc., F.G.8.,
F.Z.8. Pp. [viii,] 239 : 22 Woodeuts and 11 Plates.
[With List of Species and Distributi on, Bibliography,
Index, and Explanation of Plates.] 1896, 8vo. 10s,
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The Cretaceous Bryozoa. Vol. . By J. W. Gregory,
D.8e, F.G.8, F.ZS. Pp. xiv,, 457 : 684 Woodeuts
and 17 Plates. [With Index und Explanation of
Plates.] 1899, 8vo. 16s.

Catalogue of the Blastoidea in the Geological Department of
the British Musetin (Natural Hislory), with an account of
" the morphology and systematic position of the group, and
a revision of the genera and species. By Robert Etheridge,
jun., of the Department of Geology, British Museum
(Natural History), and P. Herbert Carpenter, D.Se., RS,
F.L.8. (of Eton College). Pp.xv., 322, 20 Plates. [ With
Preface by Dr. H. Woodward, Table of Contents, General
Index. Explanations of the Plates, &c.] 1886, 4t0. 25s.

The Genera and Species of Blastoidea, with a List of the
Specimens in the British Museum (Natural History). By
E. A, Bather, M.A., F.G.8., of the Geological Department.
Pp. x., 70. 1 Woodecut. 1899, 8vo. 3s.

Catalogue of the Fossil Sponges in the Geological Department
of the British Museum (Natural History)., With descrip-
tions of new and little known species, By George
Jennings Hinde, Ph.D., F.G.S. Pp. viii., 248. 38 Plates.
[With a Tabular List of Species, arranged in Zoological
and Stratigraphical sequence, and an Alphabetical Index.]
1883, 4to. 1/, 10s.

Catalogue of the Fossil Foraminifera in the British Museum
(Natural History). By Professor T. Rupert Jones, F.R.S.,
&e. Pp. xxiv,, 100. [With Geographical and Alphabetical
Indexes.] 1882, 8vo. Hs.

Catalogue of the Palwozoic Plants in the Department of
Geology and Palwontology, British Mugeum (Natural
History). By Robert Kidston, F.G.S. Pp. wviii,, 288,
[With a list of works quoted, and an Index.] 1886
5vo. Js.

Catalogue of the Mesozoic Plants in the Department of
Geology, British Museum (Naturul History). The Wealden
Flora, By A. C. Seward, M.A., F.G.S,, University Lecturer
in Botany, Cambridge :—

Part 1. Thallophyta—teridophyta. Pp. xxxviii., 179 :
1T Woodcuts and 11 Plates. [With Prefaco by Dr.
Woodward, Alphabetical Index of Genera, Species, d&e.
Explanations of the Plates, &e.] 1894, 8vo. 10s.

Part II. Gymnospermes. Pp. viii,, 259. 9 Woodeuts
and 20 Plates. (With Alphabetical Index, Explana-
tions of the Plates, &e.] 1895, 8vo. 153,
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GUIDE-BOOKS.
(To be obtained only at the Musewm.)

Guide to the Galleries of Mammalia in the Department of
Zoology of the British Museum (Natnral History). 6th
Edition. Pp. 120, 57 Woodcuts and 4 Plans. Index.
1898, Bvo. bd.

Guide to the Galleries of Reptiles and Fishes in the Depart-
ment of Zoology of the British Museum (Natural History).
4th Edition. Pp. iv.,119. 101 Woodcuts. Index. 1898. &vo. (.

A Guide to the Fossil Mammals and Birdg in the Department
of Geology and Palmontology in the British Mugeum
(Natural History). T7th Edition. [By Henry Woodward.]
Pp. xii.,, 103. 116 Woodeuts. [With List of [lustrations,
Table of Stratified Rocks, and Index.] 1896, 8vo. 6d.

A Guide to the Fossil Reptiles and Fishes in the Department
of Geology and Palwontology in the British Museum
(Natural History). [By Henry Woodward.] Pp. xiv.,
129 : 165 Woodcuts, [With List of Illustrations, Table
of Stratified Rocks, and Index.] 1896, 8vo. 6d.

A Guide to the Fossil Invertebrates and Plants in the
Department of Geology and Palontology in the British
Museum (Natural History). [By Henry Woodward.]
Pp. xvi., 158. 182 Woodeuts. [With List of Illustrations,
Table of Stratified Rocks, Introduction, and Index.] 1897,
8vo. ls.

The same, in two parts :—

Part 1. Mollusca to Bryozoa. Pp. xii., 64. 107 Wood-
cuts, [With List of ITllustrations, Table of Stratified
Rocks, and Introduction.] 1897, 8vo. tid.

Part TI. Insecta lo Plants, &e. Pp. ix., 64*-158,
Woodcuts 108-182. [With List of Illustrations and
Index to the two parts] 1897, Svo. 6d.

Guide to Sowerby’s Models of British Fungi in the Depart-
ment of Botany, British Museum (Natural History). By
Worthington G. Smith, FLS. Pp. 82. 93 Woodcuts,
With Table of Diagnostic Characters, and TIndex.
[2nd Edition.] 1898, 8vo. 4.

Guide to the British Mycetozoa exhibited in the Department
of Botany, British Museum (Natural History). By Arthur
Lister, F.L.8. Pp. 42. 44 Woodcuts. Index. 1895,
8vo. 3d.

A Guide to the Mineral Gallery of the British Museum
(Natural History). [By L. Fletcher, M.A, FR.S.] Pp. 32,
Plan, 1898, Bvo. 14.
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The Student’s Index to the Collection of Minerals, British
Museum (Natural History). [By L. Fletcher, M.A,, F.R.8.]
Pp. 34, With a Plan of the Mineral Gallery, 1393,
8vo, 2d.

An Introdnction to the Study of Minerals, with a Guide to
the Mineral Gullery of the British Musenm (Natural
History). By L. Fletcher, M.A, F.R.S, Pp. 123
41 Woodents. With Plan of the Mineral Gallery and
Index. 1897, 8vo. bd.

An Introduction to the Study of Rocks. By L. Fleteher, M.A.,
F.R.S. Pp.118. [With plan of the Mineral Gallery, Table
of Contents, and Index.] 1893, 8vo. 6d.

An Introduction to the Study of Meteorites, with a List of
the Meteorites represented in the Collection. By L.
Fletcher, M.A.,, F.R.8. Pp 95. [With a Plan of the
Mineral Gallery, and an Index to the Meteorites repre-
sented in the Collection.] 1896, 8vo. Gd.
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British Museum
(Natural History),
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London, 8. W.
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