CENTRO STUDI DI PETROGRAFIA E GEOLOGIA DEL CONSIGLIO NAZIONALE DELLE RICERCHE

PRESSO L'UNIVERSITA DI PADOVA

ALAN WESLEYX

CONTRIBUTIONS TO THE KNOWLEDGE OF
THE FLORA OF THE GREY LIMESTONES
OF VENETO : PART |

\ REVISION OF THE FLORA FOSSILIS FORMATIONIS OOLITHICAE
OF DE ZIGNO

(With 6 Plates, 24 Text-figures, and 1 Table)

PADOVA

Societa CoorPeraTiva TIiroGRAFICA

1936




. ye 3 . . )
Hemorie degli Istituti i (reologia e Mmneralogia dell Universita di Padova




PREFACE

”II- i- [h-‘ “I'-I 111' d -qit'ir*- ol il1'~.=-~tif_:;1li1rl|~ (i ill!- |I!!--” ”H!‘d ni- lh:' LL _',:I'n”l'n. |irn-‘--
stones » (caleari grigi) of Northern Italy, based on the rich collection of Baron Achille
DE Z16No housed in the Museum of the Institute of Geology of the University of Padua.

The II'Iil:|lI'l' Full'l of this ecollection was deseribed and illustrated iﬂt DE ZicNO 1 the
two volumes of the Flora fossilis formationis oolithicae (1856-85) and in several publi-
cations of about the same date. In these two volumes, for which he is best known, DE
Z1GNO set oul to wrile a l'll!ll;il‘l'llt'“hi\{' llt"-i'r”llintl of the fossil ftlora of rocks that he
considered to be of Oolitic age. and there are numerous references to plants from other
localities than Italy. It is not generally known, however. that at the time of his death
DEe Zicno was actively preparing a third and final volume, which was to have included
1!q--¢-ri|plinu.- of all the conifers from strata of a similar age tn;ﬂhrr with species collected
or determined after the publication of the earlier volumes.

Of the third volume. there exists the unedited manuseript of DE ZicNo in the Insti-
tute of Geology at Padua, and it testifies to the vigour and interest which was maintained
ln}' ]I£1|:lrnhnt-:mi-l.~ of the last century, and we must lament the untimely death of DE
Zicno which prevented his fulfilling what would have been a monumental study.

The task of redescription and completion of the Flora fossilis... was commenced
by Luigia GrRaANDORI, who introduced a revision of the [talian species of the first volume
in her La Flora dei Calcari Grigi del Veneto (1913). However, she never completed the
entire revision. but in an earlier introductory note she had listed the conifers as deter-
mined during the preparation of a thesis. and in another contribution there is a descrip-
tion of some seeds.

In this new series of investigations I am planning a complete revision of the [talian
r[wr'ir'-'- ol fossil |l];1||l.- i]l'-‘i't‘ﬂu‘{l lr‘_k De ZicNo in Ih:" ﬁl'*-I LWoO volumes ol lllf‘ F."um fuh'hf-
lis..., together with a presentation ol the still-undeseribed forms which are contained
in the manuseript of the projected third volume.

Of great importance is the now generally accepted opinion that the fossil flora is
of Liassic age and not Oolitic as was formerly thought by DE Ziéno and other geologists.
The assemblage of species gives possibly our only insight into a phase of the history of
the world’s flora. and my studies by modern methods are revealing that the specimens
are even more remarkable than first inspection might suggest.

[ wish to acknowledge the financial assistance afforded by the Italian Government

in the award of a scholarship which enabled me to spend a period of four months in Italy




durineg 1952. and without which the studies could never have been commenced. I also

wish to thank the University of Leeds for granting leave of absence during the period
of tenure of the scholarship, and for financial assistance to continue the studies. To
Professor (Giambattista Daj Piaz. Director of the Institute of lﬁ‘ni”f_':i of the [--”i"-*‘r*itﬁ
ol Padua. | extend mv sincerest and very gratelul appreciation for his ereat kindness
in placing the collection and manuseripts of DE Zicno at my .]iqm-al. as well as all the
facilities of that Institute. To Doctor Roberto Mavaropa I would like to offer my appre-
ciative thanks for assistance at all times. And finally I must thank numerous British
iriends, especially Professor T. M. Hagrris, F. R. S.. Mr. W. N. EDWARDS, and Doctor

|- ”i MINGCGWAY. !'ur' ”h'lr' interest. ;:thi{'r' .'m:l i;r']ir.

Istituto di Geologia dell’ Universita di Padova.

Department of Botany, The University of Leeds.

\ugust, 1955,




INTRODUCTION

History of Previous Investigations.

The magnificent fossil flora of the Venetian Alps. in rocks of Jurassic age. was
at first only known from a single locality Rotzo, in the Sette Comuni.

The first fragments were discovered in 1764 h} Abhhot "\:-"Ialitrfn del Pozzo. who
says in his posthumous Memorie istoriche dei Sette Comuni vicentini. published at Vi-
cenza in 1820 - « not less rare and curious is the ;lll'r';t:|j~ mentioned ||i-f'nu‘1'} of ]l|;ml?-.
which are not flattened between layer and layer. as in several other places in Europe,
but imprisoned in the middle of the substance of the stone. in which, besides the imprint
that one can recognise there. one finds the same herbs with their stems. with leaves. and
sometimes also with |-!'1'|H'I|} concerved lowers, which. usine ‘-Ii“_:_'i'l]l'!-_ Ny o
The stone in which ll"".‘* oceur 1= of ash colour, formed of strata not more than a
foot thick, and of a caleareous nature. This is quarried on the slope of Mt, Spitz, half a
mile above the church of Rotzo. The ||'I~r'1rn*r"_'- was made in 164 on the oceasion of
covering the walls surrounding the cemetary with such slabs ». I have taken the liberty
of translatine the words of this and other ltalian writers.

Twenty or more years after this 1|i-|'m.r|'_x, Orazio Maria PAcAxNI. in an oration read
before the Accademia Olimpica di Vicenza in 1788, touched upon this subject in speak-
ing of Rotzo. saying - « Itis a thing which truly surprises and overcomes the intelligence,
the tli-rnn'rj.. within very fine compact calcareous rocks. of 1':-1-l'r»vt![;ili:rn-' in the form
of plants and herbs not known by the most able of botanists ».

In a short note in the Nuovo Giornale " Italia, 1790, Giovanni ArpuiNo says that
« at Rotzo one finds, within hard calecareous rocks, beds of plants otherwize only known
as indicenous to a very warm climate ». This elimatic aspect is also mentioned by G. B.
Broccur in the same publication in 1794,

\bbot ForTis |1 §l. speaking ol the more remarkable places of the Sette Comuni.
savs « 1 have visited the other more mteresting localities: that of Rotzo. where in a bed
uf h|lli-|| rum[-au'l l'illi';tl't'ull- I'IH'L. nne Illllila il[.'u}l.'-~..+ 1),

From 1852 until 1891 De ZieNo occupied himself almost entirely with a study of
this rich flora. Through diligent and painstaking work in the field he was able to build
up & YEery “Ill+ l"'II”l.‘l'IilllI ol -in'rilllr"n-, hllit‘h |'.,|-|||m] lh-' |1;l-i- i'n'-l‘ ”IH lil'hl‘[’illliull- i a
number of publications culminating in the Flora fossilis formationis oolithicae, and also
to increase the number of localities at which very good specimens could be obtained.

Later workers, usually by reference to the published papers of DE ZicNo, have chief-

lv interested themselves only in the botanical side of the flora. However. Graspor: [18]

sought to bring into better focus the probable geological age of the flora.




Present State of Knowledge of the Flora.

The hrst t'ut;1|n;_'u-.- of fossil |r|;|!‘_|[- from the « gre) limestones » 1s ;_'i'i.+*11 ||j. D
Zicno [77] who lists twenty-nine species collected from ML. ."*'iri!?. at Rotzo. in the Sette
Comuni in Vieentino, and at San Bartolomeo in Veronese. In a COpY of the paper in the
library of the Institute of (reology al Padua. the list carries some corrections in Dg 7Z)-
GNO'= handwriting. Amongst the species mentioned is that of Otozamites beant L. & H..
but no reference is made to it in any of the later publications,

In 1865 there appeared a deseription of the new genus Dichopteris [86]. and in the
Enumeratio filicum fossilivm... 185] diagnoses (without illustrations) are given of thirty
-one species of ferns, not all Italian. In Sopra un nuovo genere di felce fossile 1841, De
Z1cNo dealt fully with the genus Cyecadopteris and its species,

During this period 1856-68. the first volume of the Flora fossilis... appeared, con-
taining the deseriptions and illustrations of thirty-two species of fossil plants from the
Venetian Alps. Immediately after the publication of this first volume a further note was

]||||+1'f-!rm] wilh Ifl:- 1]r‘-l'r'i|ilinll- of eizht Mmore =J||'1'i1*- [H.

-”Ii' -*‘1'HI!J| ‘H‘l{HIlf“ 0l I|I+' fﬂ'flhi _,fuhhh'rh,.- .'IIIJII'EII'J"II i 1885 ru!:l:lillirt:_' t|f'=-l'I'i]r|in|I-~
and illustrations of thirty-zix species. The last published paper dealing with the [lora
a1|r;n':m-|i in 1878 under the title of Sulla distribuzione veolocica e geografica delle coni-
fere fossili. This was to have served as the Introduction to the third and final volume of
the Flora fossilis... on which he was then working. The manuseript of this is preserved
irl “It* Irn-litlrh- Ol hr‘i:iu:_‘h al I'.‘iqultt .'uni |Ir'.'ii"= IFtr' !;1-1 !i.ll:' (1} h!lit‘ll ”[-. f,ll.’"\l} WwWds -Ii”
studying the plants — 25 th, July, 189] one vear hefore his death.

This final volume was to have included ||r*~-'rilqliun~ of all the fossil species ol Ooli-
tic conifers, together with a Supplementum in which would have been included the ~pe-
cies of ferns and cycad-like plants found after the publication of the first two volumes.
Only a few forms are recorded from the [talian deposits, and it is highly probable that
DE Zieno was still employed in their determination.

trom all his descriptions. publications and manuscript notes the definitive list of the
flora of the « grey limestones » stands at seventv-six species,

Among the contemporary palaeobotanists of De ZicNo, SCHIMPER [56] is to be noted
as having given some attention to the Italian species, He reviewed some species at length.
and in some cases identified them with other forms. SAPORTA |52] had earlier deseri-
bed some of the specimens in 1891 and his names were used by De Zieno. ZeiLLer [ 75
also studied the peculiar leaf structure of Cycadopteris Zic. In general. however. most of
“I-_' ZIGNO s I‘urlh*niiulrill'in'- ;If'l't']l'«'*’ll ]]i'- 'l[i*‘[1"I'|Ilillilli{lil'i.

A more modern attempt at a revision of the identifications of DE ZigNo was made
i'?'- SEWARD [58]. who identified some of De Zicno's fossils with ones described earlier
from the rich plant-bearing beds of the Middle Jurassic rocks of Yorkshire, England.

A complete revision, based on an examimation of the actual specimens, was started
by Luigia GRANDORI in the early part of this century, In her Dissertazione di laurea in
Scienze Naturali she deals with the speeies of conifers and cycad-like plants, drawing
from the manuscript of the unpublished third volume of the Flora fossilis... and revising

the species of the published second volume of the same work. An unsuccessful search
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has been made for this thesis. and it has only been possible, through the kind permission
of the authorities of the University of Padua. to consult a summary of it. This summary
[H.‘IHHNHH.'”]' hears the title of Lq :fnlfr.'..hfu-fuu' et calcary grigt I'IrI fur'n ela ‘.’l-u.'tu.f.’ft'fl
(The eymnosperms ol the orey himestones and their eeolozical agze).

In an Introduction to her studies published in 1913 [17]. the coniferous species
are listed together with notes on a number of other forms. A reference is also made to
these coniferous genera and species as being characteristic of the Rhaetic and Lias. An-
other short publication [19] deals with certain seeds which she regarded as very likely
belonging to Lomatopteris Scaimeer (Cycadopteris Z1G.).

Her most important contribution. however. is La Flora dei Calcari Grig del Veneto.
Part I. published at Padua in 1913, in which she introduced a considered and ecritical
revision ol the ‘i”‘*'ir‘-% of the first volume of the Flora r_l'-n.ﬁﬂ':":.ﬁ,-.

An illl|-'|u'l‘u|+‘l‘|! i:lh'-[i:;itinrl W as ||t;li|+' n 1935 [l} Maria Fiore “:| who I':':‘nl'i!r‘tl
the presence of Wielandiella angustifolia Natn. in the plant horizon at Rovere di Velo.

This was based on a specimen inclanded in a small collection made at that locality.

Geological Age of the Rocks containing the Flora.

The fossil flora of the « grey limestones » is thought to represent a single geological
horizon, but in studying it one is inevitably confronted by its age. The age of the fossil
flora was formerly regarded as Oolitic by De Zicno and other geologists, but it 15 now
regarded as Liassie, and this opinion | helieve is not disputed.

De Zicno was inspired by the intention of establishing parallels between the Italian
flora and that of the Yorkshire Inferior Oolite (Bathonian and Bajocian). He erroneous-
ly identified some shells with Terebratula sphaeroidalis Sow., and T. ornithocephala
Sow. (Oolitic species), and maintained that the rocks with the flora were of Bathonian
age [76; 77; 78]

The n];iniul]i of DE ZicNo were. 1n great [liii'L 111'1'1“[:[!‘1] il} BENECKE [l] but in
ZITTEL [H{J] the horizon of the Erey and }r'“uhiz-]l |n|:tl|l=|u'ul'i'rij_f_ limestones of Veneto
is not referred to the Oolite. but instead is synchronised with the red marly limestones
of Lombardy and Tuscany. which have an ammonitic fauna of Upper Lias (Toareian)
age,

The great l'HI|||:-1|'."~; of =o-called « EFICY limestones » ol the Sette Comuni, ol Vero-
neseg il“"l “f 'I1rl'l|[i”l’i. 1'“|]-||||'i""f“' ;i” Ihr“l' lli\i“i“”" Hr lh“ l,iH‘- - I.U“*"r- }Ii{h“ti H“'ll
Upper (Sinemurian to Toarcian). The plant bed is not continuous, but in large lenticles.
In some places there are no traces of 1ts existence, while only a short distance away it
Imay be well |'t-l|r1--'¢:|1[m]_ In all cases the |||;!r'|1 zone 111'{'t1|rir*-i the same Ili:_‘ll [m:ailim‘.l In
the « grey limestones », and is always accompanied, as much above as below, by ma-
rine beds containing Terebratula rotzoana Scuaur. and T. rentert CAT. [Dar Piaz, 9].
The « grey limestones » are a complex of compact caleareous strata alternating repeated-
ly with marnose and argillose beds, frequently with beds of coal. and in the upper lev-
els with bands erowded with Lithiotis Gumas.

Amongst reasons for now accepting a Liassic age for the flora, is the presence of

the Liassic ammonite Protogrammoceras cornacaldense TAUSCH von GLOECK. {which is




famous in rocks of Domerian age in Lombardy and Tuscany). as well as Crassicoeloceras

crassum Y. & B. sp.. Gervilleia buchi Zic.. Megalodon pumilus Gums.. and other Lias.
sic faunal types [Vacek, 73; TauscH von GLOECKELSTHURN. 69: DAL Piaz, 9: Paro-
NA. 441, Terebratula rotzoana, while extending higher in the succession, oceurs, with T.
renieri. T'. punctata Sow.. Rhynchonella brisets GEMM, and an associated small Megalo-
don resembling M. pumilus, in blackish and grey limestones in the hills of Pallino in
Middle Calabria. These rocks are ol Liassie agc, and with all ]rl'n]i;lhj]il} IH‘]IHI;_‘ to the
upper part of the middle stage (Domerian) of the era [STeEFANO. 63, Terebratula rot-
zoana and T. rentert are undoubtedly Liassic species. and are abundant in the Middle
and Upper Lias of the Mediterranean basin [Parona, 44|, The ammonite Protogrammo-
ceras cornacaldense is also an indicator of rocks of Middle Lias (Domerian) age in the
Mediterranean region.

TarameLLr [66: 67: 68] was not willing to aceept a Liassie age for the strata con-
taining what he considered to be an assemblage of Oolitie plants. He did not dispute the
Liassic age in general of the « grey limestones », but considered that Terebratula rotzoa-
na had too wide a vertical range to be of any straticraphic value. He suggested., how-
ever, that if it be true that floras !Htli“llj. themselves maore 1;11ir|«;|} than the associated
faunas, then it would be possible to account for this diserepaney of Liassic rocks contain-
g a ftlora Oolitic in character.

Drawing parallels between the not far distant horizon of Rotzo and a zona fillitica
in the Feltrine Alps. DAL Piaz [9] finds that the strata are most certainly older than
those of San Vigilio with their fauna of Aalenian age, or those of the red ammonitic
lombardy limestone with a Toarcian fauna. and accordingly places the plant horizon in
the highest part of the Middle Lias (Charmoutian) in the Domerian and in direet contact
with the base of the Upper Lias (Toarcian). That is in the zone of Paltopleuroceras spi-
natum, between the zones of Hildoceras bifrons and Amaltheus margaritatus. PARONA

144] and FaBriant & Trevisan |11 alsp hold this view.

Conditions of Deposition of the Strata.

The extraordinary size of a great number of the specimens. particularly fronds, and
the remarkably fine state of preservation of a number of them pomnts to there having
been optimum conditions for fossilisation.

I'rom the actual specimens, which are usnally widely separated in the rock series.
it 15 obvious that the rate of deposition of the sediments contaimning them must have been
rather rapid. Sedimentation must also have been taking place in localities well away from
tidal waters, in very calm surroundings free from wave action and surface disturbances
which would have torn or damaged large, entire or pinnatifid leaves,

Parona [44] believes, from the nature of the sediments and the presence of a tau-
na typical of estuarine and littoral habitats, that conditions were such as to resemble a
large shallow zulf into which one or more sluggish rivers were flowing and depositing
their fine-grained muds and floating plant débris. Gienoux [15] also regards the « grey
limestones » as a littoral type ol facies,

Dr. J. HEMINGWAY has very kindly made a petrographic examination of a small

specimen of each of the two commonest rock types of the plant horizon — the dark grey
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matrix type of Rotzo and the Val d”Assa, and the light buff-coloured matrix type ol Perni

golt and within the limits of the available material makes the following pomnts. Both

limestones are very fine-grained. the specimen from Pernigotti being extremely fhine
(down to 1 ). This is finer than any comparable rock; the Hydraulic Limestone (Middle
Jurassic) of N. E. Yorkshire averages 2 - 3 ., Solenhofen Limestone (Jurassic) ol
Southern Bavaria 2 1., the porcellanouns limestones of the Ingleborough district ( Lower
Carboniferous) 2 - 3 .. This fineness of grain is obviously an essential factor in the
preservation of delicate tissues. In addition both limestones have undergone only a little
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ated from aragonite mud which recry stallised on lithification of the rock without ineregse
in size ol erystals,

The petrographic evidence points to an environment like that of the seas around
the Bahamas at the present day, where finely erystalline aragonite (CaC0.) is being pre-
cipitated from ocean waters in areas of shallow water bordered by mangroves. Against
this it must be }Hlillfl'i| out that no um!nliillrﬂ evidenee of a marine environment exists
in the two specimens examined. The thin-walled shells which oecur in bhoth may possibly
be non-marine. Clearly the environment was stagnant in the case of the dark limestone,
which has a low organie content. but the other shows evidence of having been formed

under the influence of zlicht eurrent action.

Localities.

The more important localities at which l||;1||t-' have bheen collected from the « grey

]imm‘tumu ) Are as I'HHHH-:

Ifl '\il'r‘ltlilln H:H‘In_ "ul[ |l+.\--ﬁil. ‘\[l .‘"*|}ih"_ HH;III;L {:ﬁ'-]ujl!l}r'n,

In Veronese Rovere di Velo, Pernigotti. San Bortolamio and Mt. Raut near Sel-
va di Progno. Scandolaro. Val Salaorno. Vaio del Paradiso. Valle Zulliani.

Bocca di Trappola. near Revolto, on the border between Veneto and Venezia Tri-

dentina.

Technique,

During the past few decades the development and refinement of certain techniques
for the investigation of fossil plant remains has greatly increased our knowledge of the
Jurassic floras. In a large number of cases these fossils still retain traces of the original
plant material from which the cuticle, itself very resistant to decav. can be prepared In
such a manner that microscopic examination reveals details of the pattern of the epiderm-
al eells and stomatal apparatus. By reference to the form of the stomatal apparatus,
u']lii'h i:- i‘Hl'llelf*‘l'r'lil to }u" Oonne II[ llll* maos=t l'lil'l"-it‘]"‘.;!li\t" [mr[-.. “f q |,[;jn{_ i[ i,,- llllIH [m.—-illlt?
to make identification of a specimen more certain.

\ large number of specimens in the DE ZicNo collection stil] retain a certain amount
of organic material, and cuticle preparations have been made from these whenever
Iur%'-iililr‘. III certain in:-!;un*r*- III** |rrr-'t*r\':llinn h.:ir-' II:"t"H =0 poor []]:,l[ Et” [[.p "“[h*[‘iii] ilH:-‘.

'Il?‘l]]t!':l.:lllkl] ll“'[lli‘lt'lt']} 11I.I|..il1;: []“J 1'llﬁllli‘|'lr:'i'| Irrilll"t'hh tt!;_tl j"! l.."'"il t‘l‘ [il't:li[l E]r'l*[ii‘lrl':lli'll].‘q

for microscopic examination. In such cases it has been necessary to rely on MACT0SCOPIC

characteristics for identification.

I'he cuticle technique, which involves oxidative treatment with concentrated nitrie

acid and potassinm chlorate followed by extraction with verv weak ammonia solution,

has been found to work well with most of the specimens studied., Small pieces of the

plant material are placed in a cavity-slide with a crystal or two of potassium chlorate

and two 1|rnp_- ol concentrated nitrie acid. _..\[[.4[- lf"iﬂin;_r for twelve tlo twentv-four hours.

the material is washed carefully in distilled water and mounted on a plane slide under

el 1‘1rt'1=r,‘_'|ue-¢-. [h]l]tl' ammaonia :-t]llltil.lll 15 ll'll"ll 'll"ilh'll |,|,|]|I¢_:~|:' the '-*“\'T.'l';.'.lilﬁ.'"' lﬂ' means uf




— L] -

filter paper until extraction of all the organic matter (with exception of the cuticle) 1s
completed. The clean and delicate flakes of cuticle are then mounted in Karo syrup.

Karo syrup, diluted to the consistency of dilute glycerine with water or seventy
per cent. aleohol, has been found to be an easy medinm to handle since no dehydration
Is necessary |4:*|-ul"1‘ lllnl.lnlin‘.:. I |'1:l- AT ;|I|"»';H1[;t'_1r' over ;_flj.rr*l'inr |1||*.. since 1t '!.t‘lltl*- o
harden still further at higher temperatures and there is thus no possibility of the mount-
ing medium liquifying in a warm climate. Karo syrup is a mixture of dextrose. dextrins
and maltose, but the sugars do not erystallise on dryving and it sets as hrm as (Canada

Balsam [WEesvLEy, T4].

DESCRIPTION OF THE FOSSIL REMAINS

CONIFERAE

For convenience the conifers are here divided into {orms with thick. -i_lil'&!”"+ ;H‘I':Hlf_’i'll

leaves the venation of which iz not known (Form-genera Brachyphyllum, Pagiophyllum

and Dactylethrophyllum), forms with l-veined leaves (Form-genus Elatocladus sensu lato)
and forms with several-veined leaves (Form-genus Podozamites sensu lato). The first four
senera are described in the following pages. while the forms with several-veined leaves
will be described and illustrated in the next part of my studies. There 1s no reason to
suppose that any of these groups constitute natural families, and their use 1s entirely
for the sake of convenience.

The reproductive structures will eventually be deseribed separately since there is no

proof of organic connection between them and any of the specimens so tar examined.

KEY TO THE ITALIAN SPECIES OF BRACHYPHYLLUM,
PAGIOPHYLLUM AND DACTYLETHROPHYLLUM

] |"I'1'l' |I;Il'l ol |t'uf prujm'tin;_' i'nli-il|r‘|‘u|:|_ﬂ. ;1|:m.:- its own lr.t=+-, *)
Free part of leaf only slightly projecting above its own base. or not at all. 9

2 Free part of leal distinetly bifacial; stomata not oceurring over entire leaf sur-
face. 3
Free part of leaf biconvex or circular in section., without angular margins;
stomala oceurring over entire leal surlace,

Dactylethrophyllum peristictum.
3 Free part of leaf very long, up to eight times its width, not tapering towards

apex: subsidiary cells with papillae.
Pagiophyllum revoltinum.

Free part of leaf not more than twice its width, tapering towards apex; subsid-

ary cells without prominent papillae. 4
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Free part of leal about twice itz width.

Free part of leaf equalling. or shorter than. its width.

Epidermal cells elongated: anticlinal walls with many pits.

Pagioplvllum veronense,

I.F:ii!r-t'rrmi cells 1sodiametrie: antichinal walls without |ri[-.

Pagiophyllum robustum.

f";llriliill.l l‘illli”'r!"ri L) ]rl‘n\f‘l' surtace ol Ir’.li.

Pagiophyllum vicetinum.
Stomata occeurrine on bhoth surfaces of leaf.

Margins of leal entire; epidermal cells without papillae on exposed surface.
_"r].!r"_'frh 01 |I';;|. ~1‘L|['iHI1- Or rl|]Il‘|'ih-=!'|||r]-:'L|”k |||-{]Ii4-||];1[.-; {le}rfrl'llml I'i‘”'~' HiII!
prominent papillae on exposed surface.

Pagiophyllum magnipapillare.

Slomata 1 rows, never -ilill'inj_: a common subsidiary cell.

l'ljl'f“_."f.l:l"ﬂ.l'llf \ “'HHJ' rolzoanum.

Stomala scattered. not lorming rows. often Jl;lrin: a4 common subsidiary cell.

l“rl".f.nfu'rf\.l'r."lnf.?i Fu:‘lrﬂrrhhl'nm .
,“""le-ililldl'ﬁ. cells with |rl'l|]HiIll‘I1¥ ||;|Eli||;|+-_
Subsidiary cells without prominent papillae,

shoots slender. about 3 In. uid.-: SOIme r-;.i1|.-|-”m| {-,,[l_ with very ||.ii~L

anticlinal walls,

Brachyphyllum graciliforme.

HE“HF{" 'tll“!. i - ]1l 111n. Hki[!l': 'Llll |‘Ililii'rlil;ll |_'|*]| \‘:lll.. =dIne 1|-"li'I![]-

Under surface of leat strongly bulging. keeled: outer walls of epidermal cells
with thick euticular pads.

Brachyphyllum tropidimorphum.

Under surface of leaf only slightly bulging. not keeled : outer walls of epidermal
cells 1ol ”HI'IH'IIHJ,
] '
Brachyphyllum kendallianum.

Leal slightly projecting beyond own base: stomata confined to lower surface;

epidermal cells 18 v x 18 ..

e X0 :
Brachyphyllum praetermissum.

Leal not projecting bevond own base:

!'t'”‘- -{:‘ :.', % 1_.' 5.

stomata all over free surface- *‘Elillf'l‘lllil]

o .
Brachyphyllum appropinqguatum.

|
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Form-genns BRACHYPHYLLUM BroNGNIART.

1823, Thuites - Sternsene [64), p. 38.
1828. Brachyphyllum - Broxcexianr (6], p. 109,
1829. Thuites STERNBERG - PHiouies (45, pp. 147 and 153.

1836. Brachyphyllum Broxcs. - Lismeey and Hurros (39, pp. 188 and 219,

1847. Brachyphyllum Broxes. - Exvuicaen 1100, p. 308.

1849. Brachyphyllum Bnoxces. - Broxexuant [7), p. 69 (ex partel,
849. Moreauia - PomerL (46, p. 350 (ex parte)

1850, Brachyphyllum Buoxes. - Goerekrr [16, p, 24

1850. Brachyphyllum Broxex, - Uscen [72], p. 38

1870. Brachyphyvllum Broscxs, - Sciumvrer [56), p. 334,

1873, .’frmh'upfnf!‘r.lm BroseN, - sapronra |50 n. 30,

1864. Brachyphyllum Broncs. - Saronta (51, p. 310,

| S o |rf1j.-.".11.i.l'rrrr| BRONGN. = SEW ARD 30| 1. 207,
1919, Brachyphyllum Broxes, - Sewarp (60, p, 315
1928, Brachyphyllum Broxex, - Saant 48, p. 17.
1947. Brachvphyllum Buroxcex. - Kexpave (300, p. 226.

Only the most important discussions of the genus have been referred to in this list.
The list is not intended to be complete and many of the discussions do not contribute

much now.

Diagnosis: Branching conifer twigs: individual shoots ecireular in section or terete.
Leaves borne spirally. arizing from the middle of rhomboidal or hexagonal leaf-bhase
cushions, very thick, broad, typically (including leaf-base cushion) as broad as long: free
part of leaf short, not exceeding width of cushion, only slightly overlapping own leat-
hase cushion. (Venation not known). Cuticle thick. Stomata oceurring over leaf-base
cushion and lower surface of leaf, sometimes present on the short upper surface, usual-
ly arranged in longitudinal rows converging on leal apex, sometimes absent from a
narrow tract along the midrib; stomatal rows a single stoma wide, not usually sunken,
but individual stomata sunken. separated by longitudinal rows of ordinary epidermal
cells without stomata: stomata irregularly spaced within the rows, usually separated by
epidermal cells, never sharing subsidiary cells. Stomatal apparatus haplocheilic, mono-
eyelie or ;nn;n]m'}rlir: subsidiary cells large. all similar. forming a ring of four to six
around the guard ecells, polar and lateral cells not distinguished ; exposed surface of sub-
:.i;“;n'} cell often |'ul'ii|i1l;.' d 1'lllil‘|i-1'1|i I’ilt:_'l" Or p:||li“;t. [':Iliill'l‘rtm! cells ;_-r=[‘|f-r;;|l:|,- rect-
angular. short. in rows converging on leaf apex. those amongst the stomata less regular:
anticlinal walls straight, without pits. Trichomes absent. Hypodermis present, usually

cutinised.

Discussion of Genus: The form-genus Brachyphyllum was proposed by BRONGNIART
in 1828 for sterile foliage shoots of Jurassic age. which are characterised by pinnate
branching in one plane and spirally disposed leaves with a thick lamina of triangular,
conical or hexagonal form. A number of species have been described under other gene-
ric names. usually without sufheient data. Some knowledge of the internal anatomy. as

well as features of the reproductive structures, is available for several species and this

points to an araucarian aflinity of the genus.




In retaining the name Brachyphyllum in preference to Thuites, 1 am adhering to
arguments put forward by Kenoacr [33]. Sterssere [64] first used Thuites in 1823
and the name should thus have priority over BRONGNIART's later name. However, Thui-
tes suggests a resemblance to Thuja which has shoots with decussate ph}.”uluxim It was
in this sense that STERNBERG applied the name to his specimens, but a recent closer exa-
mination has now shown the leaves to be spirally disposed [Kenparr, 33]. The figures
which PriLvies [45] gives of Thuites expansus? STERNBERG show in some places de-
cussate and in others spiral leaf arrangement. but this may be a mistake. On ecuticle
structure STERNBERG = -E“‘l'i{" rhm*l}' Agrees with other *-C;H'I'Ill“-i ol Hrm'-‘r)';u"r}'Hnm. but
its cone is different [Kenparr, 331, It seems, therefore. that the name Thuites may
:-1=-||'[l|.'1“_"~ be retained for certain *j'*"‘im-:*rlﬁ. but until we have more knowledee of the
reproductive structures, | prefer to follow hoth Sewarp [60] and Kenparr [30] in
maintaining that the name Brachyphyllum should be used for shoots which have spirally
arranged leaves. rather than to use a name (in this case Thuites) which has priority but
was used incorrectly in the first place.

In her discussion of the genus Brachyphyllum. Kexparr [30] states that « there is
no single cuticle character separating the two zenera » (1. e. Brachyphyllum and Pagio-
phyllum). The two genera differ only in leaf form. In Brachyphyllum the free part of
l|l++ ]r‘*.‘:ll 15 ;il‘.nl}ﬂ shorl .II]II ;1]&]!I'H--r'f|. nol 1'\;1':'1*1““:_' I||r' width of the leaf-base cushion.
whereas in Pagiophyllum the free part is much longer and its length always exceeds the
width of the leaf-base cushion. However. there is sometimes some slight nn'riup betlween
extreme forms of each genus and it is not always easy to make a distinetion. The separation
ol the two genera is thus artificial, but most species fall into one or the other group.

| have found that five new species of Brachyphyllum exist in the Italian flora. all
of them falling closely into the zroup and characterised hy specimens with short, spirally
*‘“'}HH"I i*"iﬂ- 25, Tllt* ~|Jl‘l‘fr‘- dll'e -;uih* l“hli]ll“! i'l‘ulll [l'l!.n-l' !Ir"!-'-lf'r“u"ll l.l‘urll ,]Hrii-ie-'il' rln=|m!-il-=

elsewhere in Europe and India [25: 42: 48:51- 55 :

There iz a range of leaf-form. from B. graciliforme sp. nov. and B. appropinqua-
tum P. Nov., which have leaves lhllt;_’ill;: ]uh*ru]l} with ]il[!e* or no tlt‘tt*lll“lllt‘lll of the
upper surface, through B. kendallianum p. nov. and B. praetermissum sp. nov.., which
have the free part of the leaf directed forwards but unlj-. -'Ii;_rlttl}' n\'i*rlupping its own
leaf-base cushion. to B. tropidimorphum sp. nov, with the bulging free part of the

leaf directed forwards, The leaves of B. tropidimorphum show an approach to some of

the short-leaved forms of Pagiophyllum, but the upper free surface, though more exten-

sive than in a typical f'h'nrﬂ’r_vph\'fhtrm 1s always shorter than the width of the leaf-base
cushion.
II!E" l']lt”*lt"ﬁ III [I“,‘ “'\1_‘ ._..ijri‘_l“!--.; ]+{i_-i.|-l“_]I,li:| aone Hli'“l]lf"'r ill lh._. “ll"'P!lFF ilf l]"'it'!]l”'llt"‘::-

and in having squarish. sodiametrie epidermal cells. Only in B: Rendullicinton ave: gtos

mata absent from a tract along the midrib of the leaf ; in the other four species the sto-

mata are distributed over the whole lower 1‘:.|Jiiit‘~l‘luim The arrangement of the stomata

varies from rather well-defined rows in B. tropidimor phum. through B. kendallianum

& . -. - -- - 1 = L
and B. graciliforme with less-distinet rows, to B. praetermissum and B. appropinguatim

which have =cattered stomata,
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The stomatal apparatus is eircular in all the species, with the subsidiary cells form-
ing a ring around the guard cells. The exposed surface of each subsidiary cell is even-
ly thickened in both B. tropidimorphum and B. kendallianum. but in the other three
species there is a well-defined cuticular papilla. The ring of encireling cells is not always
complete and is often composed of more cells than there are subsidiary cells. There are
usually one or more epidermal cells between adjacent stomata, but B. tropidimor phum
occasionally has adjacent stomata with the subsidiary eells in contact and without inter-
vening epidermal cells,

Kenparrn [30] pointed out that the genus Brachyphvllum has an araucarian affini-
ty. showing, however. a combination of characteristics not found in either of the living
genera. In it= cuticle structure Brachyphyllum is comparable with Agathis (short
epidermal cells with straight walls; stomata tending to form rows: papillae on the
subsidiary cells). but in leaf-form the genus is nearest to Araucaria (section Eutacta),
even though the leaves are much longer in the living species. In addition. both Brachy-
phyllum and the Araucariaceae always have their leaves arranged spirally. The new
species deseribed here agree well as regards the above points, but unfortunately none
of them gives evidence of the venation of the leaves - it i= not known if the leaves had
more than one vein, a main characteristic of the leaves of the Araueariaceae.

Knowledge of the anatomical features of some species points to their close affinity
with the Araucariaceae [Horrick & Jerrrey. 28: Stopes & Fuji, 65; SEwarp &
BANCROFT. f}”. but a resemblance to some of the fossil and recent members of the
Taxineae has bheen reported for B. sptroxylum BOSE |Bosg., 31.

Cones attributed to the genus are few. but some have been examined I.I‘_'u NENDALL
[34]. who finds an araucarian affinity for B. mamillare Brones. On the other hand.
the cone of B. expansum (STERN.) DEWARD, thnuj_*h Ern'mﬂpnh-h*_ sgparates that -[n-1'it*.-
completely from the Araucariaceae [33].

For the present, Brachyphyllum must therefore be regarded as an artificial form-
Zents to llt' used for vegetative coniferous .'-]llrilf- with *-hul'l. -[lil'.‘l”} ;{I"!'i!.l!;_'r"ll it‘int‘ﬁ.

Hullll' aln'{'jp,-n llrnhuilh !H-'Inll:_; Lo IIIt‘ _-\r‘;’.llt';li‘iui‘t-m'. [lll! llflll‘l'h li-lj not.

Plate 1. figs. 1-3, - Text-fig. 1 A-B; Text-hg. 2 A-(.

Type-specimen : De Zigno Collection No. 4811,

I.ocalities: Val d’Assa (Type-specimen): Roveré di Velo; Valle Zulliam.

Diagnosis: Branching alternate, in one plane; leafy shoots curved, flexuose, diverg-
ing at an angle up to 85. typically 3.0 mm. wide: ends of shoots very blunt. Leaves ar-
ranged in a spiral of about 3/8: leal arising from a rhomboidal leaf-base; leaf-base
typically 1.5 - 2.3 mm. long and 1.7 - 2.0 mm. broad: leaf thick. bulging, not extend-
ing beyond own leaf-base cushion: upper surface much reduced or absent; lower sur-
face convex: apex (when present) rounded. Cuticle rather thick. Stomata arranged more

or less in longitudinal rows, separated by 1 - 4 ordinary epidermal cells. Stomatal

apparatus slightly sunken in a shallow depression ; subsidiary cells forming a ring of 4 - 5,
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all similar: polar and lateral cells not distinguished: exposed surface of subsidiary cell
t*‘u*ﬂl‘y [||ii'|~.1"nr'+|. hi"lll 9 |”,“m1 i'”lli”ﬂ I'“'i""'iﬂﬂ OVer LEIHH'!' |'I*“-“: |:I‘|.‘-Ir'|‘h'|| .-Ill‘|‘;|r'h
evenly thickened. extending back beneath adjacent epidermal cell: aperture of "”l"i'““"f‘
-cell i'i[ t‘]nll_‘_’.lh"!l above guard cells. _urllt*l‘;l”jh Iransverse, !':Ill’i[‘l'“!l;,! cells not =irr't‘i.i|—

ised, forming an incomplete ring with a slight rim around stomatal apparatus. (Guard

A c —

T |
% | .
! -
A b ) Bt fp—
'\h._\_‘__‘ y 14 '.I.ll r
B ¥ | i L .
.\ L= \{ | P
- .1.!' 1 ! H“é-alr-’-_‘_f[
'\ ket .]\ o | J i
. = i " - )
'E: lIL S '\ I'T "..L-J'l--'ll._|
™, J'"_r--k \ -\-ll
| B
| EXT-FI1. ] “.rr-._ -"r',_.' fevillum croctliformae [}, DOV,
A. Specimen No, 4780: part of hoot, shown also in Plate 1, he. 2. enlareed 10 show leaf-lorm
.::!Ij :'1I'=|| RN L | | -|_jI|.-.|:| ]'.l oI,
B, Specimen No. 4782; apical region of shoot., shown alse in Plate | fig. 3. enlarged. Seale

equads 10,00

{‘t‘”- and orientation ol pore nol |+.ITHHIII. I':Failli'l‘rll;ii 1'r'”- [mlj.j_'nil;li. i-tli“;lltlt'lt'il‘. |f'~j'i'
cally 28 p long x 28 1 wide; anticlinal walls of most cells thin. without pils: one or two
cell rows with very thick walls (7-8 1L): outer walls thin, flat. not sculptured. Trichomes
;ili-r'lll. H_‘-;lmi-'?'llliil |'4-||- ot |‘l|'[illi-t't|,

The specific name graciliforme iz suggested bv the slender form of the branches.

Description; The Type-specimen of Brachyphyllum graciltforme. on which the com-
plete diagnosis is based, comes from the Val d’Assa. but i= unnamed in the catalogue.
Unfortunately none of the other specimens with similar external features has cuticle, In
all cases the coaly sub:tance disintegrate completely during oxidative treatment. For
these. therefore. the iufri‘]li]]r;ilinn 1s less certam,

The slender shoots often diverze at a very great angle, and are always the same dia-
meter as the parent shoots on which they are borne. The ultimate branchlets always have

blunt apices and the branching is always in one plane.

i EXT-FIG. 2. .”F'Iii Fnlr.li'anm .'.'J"urr'l'.lri'h.rr!rf- “p. nov, e
A. B. Cuticle from Uvpe-specimen No, 4811 each dot represents on stoma; slide A, x 29,
L. Lunele from Tvpe-specimen: <lide A, % 160
D. Cuticle from ['ype-specimen: one stoma as “een from below; slide A, > FLUR
E..  Cuticle from Type-specimen; one stoma as seen from below - slide B, = 700,

I Epidermal cells from cuticle aof vpe-specimen chowing thickened anticlinal walls: slide A
HM)

G. Recondructed transverse section through stoma: cutinized walls shown black. uncutinised
walls doted.

Each arrow points along the long axiz of the specimen figured).







On external characteristics. the following are identified as B. graciliforme:

1674 - Valle Zuliani 1789 . Rovere di Velo or Val d Assa
1763 - Rovere di Velo 1791 & counterpart 4790 - Rovere di Velo or
1764 - Rovere di Velo Val d Assa
4768 & counterpart 4769 . Rovere di Velo 1792 . Rovere di Velo or Val d’ Assa

or Yal d Assza 1703 & counterpart 4798 - Rovere di Velo or
173 - Rovere di Velo or Val d Asza Val d Assa
4778 - Brachyphyllum gracile - BRONGN. - 1706 - Rovere di Velo or Val d’Assa

H!ll'r'l'!.‘ l]l 1'--l'tn
4779 - Brachyphvyllum gracile - BRoONGN.
Rovere di Velo

1780 & counlerpart 1781 - Hrm'.lrnfrfrt!rﬂlum

Rovere di Velo or Val d Assa
1804 - Roveré di Velo or Val d Assa

—_—

-

Lo
i

1805 & ecounterpart 1810 - Hrur'irl‘r,rlh‘u’:'mn
eracile - Rovere di Velo or Val dAssa

gracile BroneN - Rovere di Velo |
(also labelled Br. gracile? var. rotun-

1782 & counterpart 4801 - Brachyphyllum
BroneN - Rovere di Velo difolium., B. n;,‘,.,-f:-l,-:fnﬁurrr YA
(also labelled Br. obtusifolium Zi1c.) 1807 & counterpart 1808 . Rovere di Velo or
JT:: = I:ll"..r‘l'u.' 1]| ‘\r'ln or 1|||;]1 1|L 11--;[ xlnll lil "l.'-‘.'.l

The cuticle pattern of B. graciliforme is unusual in having the anticlinal walls of
some of the epidermal cells very much thicker than others (Text-fiz. 2 C, F). They are
usually the longitudinal walls of a file or two of epidermal cells between the stomatal
rows. These rows of epidermal cells do not extend throughout the entire length of the leal,
but die out where they pass into an area with stomata (Text-fiz. 2 C). This extreme va-
riation in thickness of the anticlinal walls is a unique feature among described species
of Brachyphyllum, and it may be that this peculiarity of B. graciliforme is perhaps the
result of some wound reaction. It seems “LHI}, however. that these bands of cells with

thicker walls Iil'niulllt} t‘|-|}|~t-ﬁ4*|1l lllt* fmhillmi 0l il}fmllﬂl‘lll;il |ni|||l|- of -H[lllnl‘lili;: lizsue.

Comparison: In its cuticle structure B. graciliforme is at once distinguished from
;II] !ltll"r |Il‘"i|.rilfl“‘l "'I'l"'-i[*-u 1]' f.{r'i[;!-";JI,HE‘I,;II’JI _‘"qq'l-“;‘ <{} flllr- II!I.I- HI]I]'\.\ Il II}I“' II!'I'HHHF
bands of epidermal eells with much thicker antielinal walls. Some species do show

papillae on the subsidiary cells. but differ in a number of other features.

Name and Identification: De ZicNo, both in the catalogue of specimens and in his
manuscript for the projected third Volume of the Flora fossilis..., identified the majori-
ty of the specimens as belonging to Brachyphyllum gracile Bronex. Graspor: [17] also
lists B. gracile as existing in the flora. and there iz no doubt that she too was referring
to the same specimens. Among the manuscript notes of DE Z16no is a letter from SAPOR-
ra, dated 18 March, 1890, in which he approves the presence of B. gracile but remarks
upon itz Kimmeridgean age.

Undoubted examples of B. gracile have never been examined microscopically. An
examination of the Type-specimen of that species might reveal characteristics similar to
those of B. graciliforme, but this is uncertain. I have. therefore. decided to make a new
species for the Italian specimens. instead of identifying them with the Kimmeridgean

B. gracile, because | prefer not to itlf.‘nlif}' specimens of such a very different age, espe-

I'IH:IH}I 'i'lrl'H"” I]"" ]lli!i“ lliﬂg"”"lii" l'!]l‘"'urh"r_ “”—' f._'"tir:lp_ i‘ "”k”““ﬁ'il Ill one ”I. ll“"”-h
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BRACHYPHYLLUM TROPIDIMORPHUM sp. nov.

Plate 1, fAgs, 46, - Text-fig. 3 A-C; Text-fig, 4 A-H; Text.fig. 5 A-D

r"tl."a”'"".’”'””“'”i De Zigng Collection No., 4731. labelled « Brachyphyllum Rotzoa-

MLErm ».

L.«u'm"m'vn: Hni.{n lT‘_kEn’-n]u'rhn.-”l; '\.;tl .]‘ \.*'-'Ll.

Diagnosis: Branching alternate. probably in one plane; lealy shoots straight or
slightly eurved, 7.0 - 10.0 mm. wide. Leaves arraneed in a spiral of about 3/8: leat arising
from a rhomboidal leaf-base: leaf-base typically 4.0 - 5.0 mm. long and 3.5 - 4.5

mm. broad: leaf-base eushion partially concealed: leaf thick. bulging. extending a short

\
Fext-Fic, 3 [.'.-..-F.ar.-,l'llnlu".'.'.r.n iri r'.r-ﬁrrl.-rlr.fl.'.'}}.- . nov,
\. Type-specimen No. 4731; part of =hoot, shown nlso in Plate I, hg, 5. enlarged 1o thow

leal-fTorm. Scale équals 10.0 mm,
B, L. Specimen H“". {723 two leaves of the shoot, thown also in Plate 1. hg. 4. --r=|.-.1=,'l'<|. the

upper el B ha= 5 rather more ¢xXiensivi e =1L A “"u'_|ir- |'-|||.|'!- LD aoum,

Wy ]H*}Ulltl own leaf-base cushion: Upper surface short, convex. up to 2.9 mm. 1.|1-,¥;
lower surface very convex, keeled : lateral margins sharply angular, entire. not spiny or
scarious. diverging from apex at an angle of about 80°: apex obtusely pointed. Cuticle
thick : structure similar on both surfaces. Stomata on both surfaces, except along the
lateral margins, arranged in longitudinal rows on expanded part of leaf, becoming scat-
tered towards leaf-base where completely absent; stomatal rows not sunken, typically
separated by 3 - 4 ordinary epidermal cell rows: stomata sometimes adjacent within the
row. but never sharing a common subsidiary cell. Stomatal apparatus sunken in a basin-
shaped cavity. about 26 v deep: subsidiary cells wholly sunken, all similar, forming a
rine of 4 - 5 around guard eells; polar and lateral cells not distinguished: exposed surface
of subsidiary cell raised, united with surface of adjacent subsidiary cells to form a

hollow chimney extending up to general epidermal level: protected surface cutinised, bulg-

ing Hlilu_shtl} over guard cells, Encireling cells unspecialised. at same level as rest of gen-







- lext-vic, 4, Brochyphyllum tropidimorphum sp. nov.

\. Cuticle from Type-specimen No, 1731 each dot represents one stoma. X 15

B. (. Cuonele from “Perinen Na. 472 - each dol represents one sloma, > 15

D. Cuticle of Type-specimen. x 160,

E. Two adjacent stomata and epidermal ecells from cuticle of specimen No. 4724; coarsely
stippled areas represemt pad [ thickening in centre of each epidermal cell; shallow
crevices along anticlinal walls shown by close dotting: hypodermal cells indicated by broken
lines, x4,

I, Single stoma and epidermal cells from coticle of Type-specimen; details of drawing as for
I L (M) i 2

L. 'wi stoimala Irom coticle of =pecimen Nao, 4743 11 1n --_‘.l|i'.'.*l eclion: slide A O 111 H

8 Il-.l of culicle ol |'~|' ==Lit en =nowing dermal el LI

Each arrow [roant long the long a f the specimen heured

|i‘~|-lu__ }e :‘n'.'r.- |'l."|"rlll|"- Him 'I-J;-i'-erHl I',"-‘IIJIIII jr- MOV,

A. Single stoma and epidermal cells from cuticle of Type-specimen; coarsely suppled areas
represen| nads of thickening in centre of cach epidermal cell : shallow creviees along anti-
clinal walls shown by close dotting: hypodermal cells indicated by broken lines, x 4040,

B. C. Cuticle of specimen No, 4743 showing two stomatal apparatuses in side view; slide B.

HMI,

D. Reconstructed transverse section through stoma; cutinised walls shown black, uncutinised

walls dotied,

\rrow pointe along the long axis of specimen A,
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eral epidermis, forming margin of stomatal cavity. (Guard cells and orientation of pore
not known). Epidermal cells polygonal, isodiametric. with rounded ecorners. typically
|_”. FhHL =OIme '“'ilil '-!“.I”“'“ Ilil'-. “” "n"r”h

33 11 long x 33 1 wide; anticlinal walls 5
a shallow crevice along middle on outside: outer wall with a very large. thickened area
forming a pad projecting inwards, oceupying most of cell surface. Trichomes absent.
“}'fnnh‘rmel] cells E-]nn;_-;ll:*-:l hetween stomatal rows. isodiametric near stomata: Ihinij.
cutinised,

The specific name tropidimorphum, meaning « keel-shaped », refers to the form

of the leaves,

fa'-'u"n,ﬂu.'m: In addition to the '['}]n'--ju*rh;]r*ll No. 4731. the following "'I".Ti'”“”';

have caticles showineg similar characteristios :

1720 - Brachyphyllum Rotzoanum BroxeN, 1743 - Brachyphyvllum - Rotzo
- Rotzo 1750 - Brachyphyllum Saportanum Zig.
Viz4 & counterpart 4719 - Brachyphyllum Val d As=a
Hotzo 1771 - Rovere di Velo or Val d"Assa
b2 - Brachyphyllum - Rotzo 1862 - Rotzo
739 - Scandolara or Val Saloerno 5277 - Brachyphyllum Val d'Assa.

The extent of the upper leaf-surface is rather variable. In some -i]l"i'ilﬂ*'“" it may
be almost absent, whereas in others (e. g¢. No. 4725 shown in Plate 1. fiz. 4 and Text-
fig. 3 B, and No. 4750) it may be about one-third the height of the leaf-base. There is.
|||r‘nr‘1-‘1‘. i _:_'I'aif:lﬂnn Ir:'|'nr'=‘ll Ilili]l l}|:t‘- ;I|I|| l I'{"_'_Z!!I'TI Ihr' -|w:"|||11-[1- as ln'hmf_'illu Lo “Ii‘
genus Brachyphyllum. On the extended part of the leaf the stomata are in well-defined
rows, but towards the leaf-base the rows become irrecular until. on the actual leaf-hase
itself, there are no stomata. There are no stomata along the lateral margins. and there
1= an indication that they may be absent over the median abaxial keel Ocecasionally the
ordinary epidermal cells between two adjacent stomata are absent. but in such cases
each stoma has its own complete ring of subsidiary cells. Adjacent stomata never share

a common subsidiary cell.

Comparison: Brac hyphyllum tropidimorphum comes nearest to B. scalbiensis KEN-
pALL [Kenpavrr, 30]. It agrees in having the leafl apex often slightly extending above
the leaf-hase cushion. The leaves have a similar abaxial keel. but are much more bulg-
ing. It differs from the English species in having the apex much more obtusely point-
ed, with the lateral margins diverging at a wider angle. In its eaticle structure B. tro-
pidimorphum differs from B. scalbiensis in not having the stomatal rows sunken. in its
larger isodiametric epidermal cells, which are not rectangular. and in the presence of
the chimney-like structure formed by the subsidiary cells.

Some of the specimens might easily be confused with short-leaved forms of Pagio-
phyllum peregrinum (L. & H.) Scuenk. but the short leaves of the Italian species are
never falcate, and they always show the stomata very crowded in their rows. Also in B.
tropidimorphum the periclinal walls of the epidermal cells always have a very thick pad

of cuticle extending inwards and occupying most of the eell surface. This is not a

charactenistic of P. peregrinum,
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BREACHYPHYLLUM KENDALLIANUM =p. nov.
Plate 11, figs, 1-3. - Text-hg. 6 A-H,

I'ype-specimen : De Zigno Collection No. 4751,

Locality: Val d"Assa.

Diagnosts: Branching alternate. in one plane: branches straight or curved. about
1.0 - 10.0 mm. wide. Leaves arranged in a spiral of about 5/8: leal arising from a rhome-
boidal leaf-base; leaf-base typically 3.0 - 5.0 mm. long and 3.0 - 5.0 mm. broad; leaf-
base cushion partially concealed: leaf thickish, slightly bulging, extending only a short
way beyond own leaf-base cushion: upper surface slightly concave, up to 1.0 mm. long:
lower surface convex, bulging slightly, not keeled: lateral margins angular. entire, nol
spiny or scarious. diverging from the apex at an angle ol about 901 apex bluntly point-
l'II Oor l‘lllll'!Ili'II. SMomata l'ltTﬂllll’ll Lo iu"-.‘u‘l' ‘-I’II'1.;H'I'. ;ur'l'.m_um] i!l |;Iillj-. '.H'” lil'“IIr"II FOwWSs,
absent from mid region. not reaching to lateral margins: stomatal rows separated by about
3 rows ol nl'nfilb;-ﬂ‘:.. r-|nin!:-|‘rpr;b| cells, Stomatal ;i|uqr;ti';I!tI-' sunken., with a ring of about 5
specialised subsidiary cells: subsidiary cells sunken. all similar:; polar and lateral cells
naol i“-tlill:_'lli-llr'tli l"-i|m-:*1| -lll'till‘r ui. tlllb-r'lili;tl‘j. :'+-.'| [hi'.'t\.f‘”*'{r. not “l['ltlill: ol i'11|il'|i-1”-!
ridge or papilla: protected surfaces thick. forming a more or less cylindrical opening
above gnard cells, Encireling cells unspecialised, forming an incomplete ring at same
level as rest of general epidermis. (Guard cells and orientation of pore not known). Epi-
dermal cells of lower surface rectangular or polygonal, typically 21 p long x 27
wide: cells of upper surface similar, sometimes slightly wider: anticlinal walls of hoth
surfaces 6 1. thick, without pits; outer walls smooth, not sculptured, thinnish on upper
surface. thicker and concealing cell-outlines elsewhere. Trichomes absent., Hypodermal
cells I*Inil;_'illﬂ] between stomatal rows; cell-outlines Hltl} VEry) thinly cutinised,

The -|u-rit*- is named after Miss KENDALL in recognition of her studies of the genus.

Description : Brachyphyllum kendallianum is represented by several specimens, all
of which show the same :t*m-r;ll t“';[!*F!li!I and J"I'I.[I'l‘ll'-['ll|}il' characters. In additton to the
Type-specimen, which comes from the Val d’Assa and has the name « Brachyphyllum
Saportanum » in the catalogue, the following specimens have given cuticle preparations

showing the same diagnostic features of the species:
4755 - ? Val d’ Assa 5286 - Pachyphvllum - Rotzo

On external morphology alone, the following specimens are considered as belonging

to B. kendallianum :

4752 . Brachy Infn'Hnm ltalicum 7w, - Val 1754 - Val d’Assa
d’ Assa 1756 - Val d’Assa
4753 & counterpart 1758 - ? Val d’Assa 1757 - Val d’As=sa

B. kendallianum had very stout shoots for the ultimate branches are always more
than 6.0 mm. wide. Some of the specimens are quite large and always show the irregu-
larly ailternate branching: the Type - specimen measures about 150.0 mm. long. and
specimen No. 4753 is 260.0 mm. long.

[t is a typical Brachyphyllum with the short bulging leaves scarcely extending be-

yond their own leaf-bases. The upper leat-surface. w hen detached. forms a narrow cre-
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VEXT-FIG. 6. Brachyphyllum kendallianum =D,

oy,

Lype-specimen No,
10,0 mm.

iol: terminal portion of oni shoot howing L l|t'.|'1.r|||_ scnle 1-[II,|;E:—

I.lliu-_.Eh'.l i-|[|-l|_' Ipif‘liqr”_- I-I LW _-||1|||[

showing form of leaves and leal-bases. Scale

equads 1(L0 mm.

.""irl'li!'ll"[l "ﬁ-l, F:”l:lr'_ l:-lr”i::“ Ol l|'||- |||_ir1]:E|] .||

a leals -hm-r =i|n-'|-|||.-,__', ]--.,uf-’rnrm '.uul lJIu' 111=
j:lrillT ol t|||' l'l'l!llr._|f. L BT 1J|.Jr 1'}1i|r|i|-r_ _"*1'.1|-

equals 10.0 mum,
Cuticle from III:'-ill"'!ll'i”ilJ”: cach dot Feprosenis one stonig.,

-

| 5.
Moma from the cutiele of specimen No. 4§ 1),

Luticle of Type-specimen showing two stomata epiderinal eells
001
Reconstructed transverse section through stoma

walls dl'il!lr'li'

with dotted outlines have
thicker puler walls than 1FI! --1[111‘-_

cutimised walls shown black. uncutinised

lArrows 1n E and G point along the long axes of the

-[I-'i.':Hll"Il."_
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scent of cuticle. The leaves are very slightly imbricate and partially hide the leaf-bases
of those ill'll'l]l'l.i]illt*i} above. All the specimens show the im]nriui on the rock surface of
the woody central cylinder of the plant (Plate 11, fig. 1; Text-fig. 6 D). It is also present
in No. 5286 as a carbonised region in the centre of the plant substance (Plate 11, fig. 3),
but chemical treatment has not revealed tracheids or other vaseular cells.

The cuticle is not well preserved and it has not always been easy to see the structure
of the epidermis properly. The stomata are confined to the lower surface of the leaf, but
are absent from an area over the central region. In this area the epidermal cells tend to
be ﬁ]i:hll} more i-|u||{_ruln*d. and have thinner walls. The stomatal apparatus 15 sunken,

but the subsidiary cells have no cuticular papillae on their exposed surfaces.

Comparison: Brachyphyllum kendallianum shows some resemblance to both B. ap-
propinguatum sp. nov. and B. praetermissum sp. nov.. The chief differences are in the
structure of the cuticle. Both B. appropinguatum and B. practermissum have stomata in
which the subsidiary cells always bear strongly developed papillae. These are never pres-
ent in B. kendallianum. In addition, B. kendallianum has epidermal cells of a differ-
ent size and its stomata are always in rows and not scattered as in the other two species.
In B. practermissum the stomata occur all over the lower epidermis, but there is a well-
defined area in the centre of the leaf of B. kendallianum where [}1:-}' are absent. It is
not known if such an area occurs on the lower surface of the leaf ol B. appropinqua-
tum.

B. kendallianum is very like some of the specimens of B. nepos SAP. ficured by
SaporTA [51] from the Kimmeridgean of Cirin. Since the cuticle of the French speci-

mens is unknown. I prefer to describe the [talian specimens under a different name.

BRACHYPHYLLUM APPROPINQUATUM sp. nov.

Plate 11. hg, 1. lext-fig. 7: Text-hg, 8 A-G.

T.‘h'jit‘-hlmﬂr'ff.‘rn*n: De Zigno Collection No. 4733.

Localities: Pernigotti? (Type-specimen); Rotzo.

Diagnosis: (Branching not known); leafy shoot curved. not flattened. 7.0 - 10.0
mm. wide. Leaves arranged in a spiral of about 3/8: leal arising from a rhomboidal leaf-
base: leaf-base typically 5.0 - 6.0 mm. long and 5.0 - 6.0 mm. broad; leat-hase cushion
partially concealed; leaf thick and slichtly bulging, not extending beyond own leaf-base
cushion: upper surface absent or only dightly developed: lower surface convex, slight-
ly keeled: lateral margins (when present) rounded. not angular; apex rounded, Stomata
ccattered or in indistinet rows. separated by one or more epidermal cells. Stomatal appa-
ratus sunken. with a ring of 4 - 6 specialised subsidiary cells: subsidiary eells sunken,
all similar; polar and lateral cells not distinguished; exposed surface of subsidiary cell
with a solid peg-like papilla projecting over guard cells; protected surface extending
back beneath encireling cell. Encircling cells unspecialised, forming a more or less com-
plete ring at same level as rest of seneral epidermis. with a slightly thickened rim around
opening of stomatal pit. (Guard cells and orientation of pore not known). Epidermal

cells forming isodiametrie polygons. often nearly square, typically 37 p long x 37 .




- 26 —

wide: cells on leaf-base usually shorter; anticlinal walls about 4 v thick. some with pits;
outer walls smooth, not seculptured. Trichomes absent. Hypodermal cells not cutinised.

The specilic name 13 derived from the verb appropinguare — meaning « lp come
nedar. L{III:”_”:.”"II 1) H]"I ]'1‘{4‘1'- l“ lI_|'||_" l_"_'\li‘['““] ill‘””t ”i Ihf IL]ti”l 1"=i'”p_|: ""il””i.”_ 1_” SOMmMe

other species.

-—aK VEXT-FIG, 1. Bri .rn;nr:'..l.!r.'-r.-.- Ippropenguatir =p. noy,

i'r-|Hr I!l 'h"' i"r[ll'a-Fll'liHI"T' '."il._ |!-|‘.|':_ -|"|-|i'|.!.r'| I!i-.”, 1 b'tﬂ..- Ii 11 i l

enlarged to show leaf-form and phyvllotaxis, Scale equals 10,0 mm

I EXL-FIL. . H?'H’r Ity |'J|F."| ru'l.'ﬂ.'.'_l appromingiiaiim =p, noy. H"

A\. Cuoticle from Type-specimen No. 4733; each dot represents one
stoma. X 15.
3. Culiele [rom specimen No, 4880 ; each dot represents one stoma,
15,
C. Cuticle of Type-specimen, > 160
[). HReconstructed trapsverse section throogh stoma: cutinised walls
-|1|-'.'-|| |t|-u|-.. ltrllll[illl-wl 'H-.!!!- -1-!.’1-'+|_
E. F. Two stomata from Type-specimen: broken lines around epi-
dermal cells represent orniginal thickness of anticlinal walls,
W)
;. Cuaticle from specimen No. 4880 showing two stomata, X HN,

RCIITLENE ),

| The arrows point along the long axes of the 5

Description: This new species 15 a typical Brachyphyllum with its short leaves not
extending beyond the leaf-base cushions, It is represented by three specimens: No. 4733,
[jl['!‘.-'i'l“'ul'lI in the buff-coloured limestone of Pernigotti. and Nos, 4880 and 4721, preser-
ved in the dark grey limestone of Rotzo.

The cuticle of No. 4733 is rather thin and fragmentary. but thicker in No. 4880.
I!I T\H. T.";.”i Iih- <tomala are Till'lr'r :-|:-;H'.-|'I} *-l‘;illf‘l‘r"li_ 'ﬂllil'h ||l'|liluhl} I‘r*]ii“t'u*lll.-'- l||t" ._“:;.
tribution towards the leaf-base. In No. 4880 the stomala tend to form rows. The anticli-
nal walls of the epidermal cells are much thinner in No. 4733 than in No. 4880. but il
will be seen from Text-fig. 8 E, F, that they were originally much thicker and that the
present appearance is due to partial oxidation of the cuticle.

Comparison : Though Brachyphyllum appropinquatum is only represented by three
specimens, it seems to have been a species with large shoots. It is not known if the shoots

are ultimate branches of the plant.
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Of the species of Brachyphyllum, of which both the external form and cuticle strue-
ture are known. B. appropinquatum shows the greatest similarity to B. expansum
(StERN.) SEWARD [KEenparL, 33]. B. appropinquatum differs in its larger dimensions
and in not having the leaves extending beyond their own leaf-base cushions. Also the
margins, when present, are always rounded and not sharp or frilled. In its cuticle struc-
ture, particularly the distribution of the stomata. epidermal cell size and shape, and the
presence of papillae on the subsidiary eells, B, appropinquatum is very like B. expan-
sum. It is markedly different in the absence of cutinised hypodermal cells. and in having
the prn[:-rlr*-| surfaces of the -|||+ui||iur} cells -'1h=lu|in;_f beneath the |*ll{‘irl'|a:ll;,£ cells, In
addition, often only the cuticular mass of the subsidiary-cell papillae stll remains in
stomata where almost all other eutimised surfaces have 1“-.'_Jil|ir*;]l‘!'ll. This 15 not =0 in B.

expansum where the |t;!|-i”ah' ay often be absent “‘\ ENDALL, ."H”.

B

RACHYPHYLLUM PRAETERMISSUM sp. nov,

Plate 11 “L', 6. - Text-heg, 9 A 1

I'ype-specimen : De Zigno Collection No. 4912,

Locality : « Boeea di Trappola. confine Veneto-Tirolese ».

hagnoesis: (Branching not known): leafy shoot not flattened. about 7.0 - 10.0 mm.
wide. Leaves arranged in a spiral of about 3/8; leaf arising from a rhomboidal leaf-hase:
leat-base typically 5.0 - 6.0 mm. long and 5.0 - 6.0 mm. broad: leaf-base cushion par-
tially concealed; leaf thick and slightly bulging, extending a short w ay beyond own leal-
base cushion: upper surface crescentic, about 3.5 - 4.0 mm. lone. slightly concave; lower
surface convex and bulging, not keeled; lateral margins angular. entire. not spiny or
searious, di“'!‘!ill,‘-‘ from apex al an :m;_'lﬂ of about 90 . 95 . apex rounded, not 1mint-~|l.
Stomata confined to lower surface, not arranged in well-defined rows. bhecoming sparse
towards leal-base. where they are ahsent: stomatal area not (quite reaching to lateral mar-
ging, Stomatal apparatus sunken in a basin-shaped depression. with a ring of 4 - 6 spe-
cialised subsidiary cells: subsidiary cells sunken. all similar: polar and lateral cells not

distinguished : exposed surface of ~|l|s--i||iairj. cell much thickened. with a laree solid pa-

LexT.r16, 9, Brachyphyllum practermissum sp. nov. »—>

.'q YTt = A ' i Y . , X - 3
Uype-epecimen No, 4912; part of the specimen where the plant substance still remains;

II|||.|']-|H1|-[ I"_:If ..I].n'l.l.-. |I|- exlent “f -||1|_. ”“IH.[. ‘-llridi'“', l"“'rl.l.ln-\.t Il'._|ll_ r'.:-lir.aq-“h,i I.\ ”Hl'-,.

an impression in the rock-matrix. shown by close stippling, Scale equals 10.0 mm

) . . ) T : Ny o - - .

H. uticle from i”u_ui:rnrm_n. portion ol one leal _|,,,,“”,;_. parts of the UM and lower
urfaces; stomatiferous (lower) surface shown by close stippling, upper surface not stippled ;
slide A, X% 35,

i Cuticle from U'vpe-specimen: each dot represents one stama: slide C. % 15

. Cnticle from Type-specimen: epidermal cells with dotted outlines have thicker outer wall=

than the others: slide B, = 160,

E. F. Cuticle from I'ype-specimen showing stomata in surface view: shide B, x 400,

G, H. Two stomata from Type-specimen: epidermal eells with broken outlines have thicker
outer walls than the other=: slide B, x 400,

l. Reconstructed transverse section through stoma: cutiniced walls chown black

. uncutini=ed
h‘.l“i-n Illbllr'lj.

(The arrows run parallel with the long axes of the specimens),
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pilla projecting over the guard cells; opening of stomatal pit often closed by the subsid.-
lary-cell papillae. Encircling cells unspecialised, forming an incomplete ring at same
level as rest of general --|:i-:|t‘r|||ih. ((Guard cells and orientation of pore nol known). ]-:l,i-
dermal cells of lower surface rectangular. typically 18 1 long x 19 1. wide: cells of upper
surface wider, typically 15 i long x 28 1L wide : anticlinal walls of both surfaces about

2 & thick, without pits; outer walls smooth. not seulptured, thinnish on upper surface

eal-base. but thicker and concealing cell-outlines on :-?-;[l;unf:-ul |u![‘[ ol ]uu er

and lowards
surface. Trichomes absent. Hypodermal eells not cutinised.

-I-]Ir' -|H-l‘if1{' 1111 |'-. lf:'['i'ﬁ'i] f.l'n”] [hr‘ ‘I.v‘!'}b }'H'Hd'h rmitlere a o omit ».

Description : Brae hiyphyllum praetermissum is known only from the Type-speci-
I'Tern. ”:Ii- mMeasnres .'1|HI-III 0.0 IT1111. inll;_'_ '.IIHI h;i- (e |||'.|r=!r‘fl+ ”H'_'-. ¢t||tult =1X [r‘.'lﬂ.r-a

1'-"-”'! ]'li!lli -I]}r*[iiﬂl'q' |'!']||,Li]1: [J‘Ir- l'r-]“;ti|'|i_|1'|' ..1‘ [F“: h,..-“ ..h”“., 4= an ||;t£gi'q*-.-||||| 11 |_||r'

rock matrix. It is a typical Brachyphyllum, but is unusual in having the upper leaf-sur-
Lace *]i;'!i:} concave, In this way., the leaves ;-|u~r~|_x m*'rJn]r the next above. and their
upper surlace= are !|I|=l- 1ol l”‘ﬁ.illl-u:"ll.

The heavily eutinised outer surfaces are common to all the subsidiary cells of the
stomata. but in some of the cuticle preparations thev are seen to be less strongly

l]'r“l- F‘IHIH'II.

LY m,-'wff':'wsn: Hmr h‘l.jﬂj"H'HHHI! prat lermissum < VEr) rfuw L) H. ;.';J.rhr'iI_fif':fr..rurxfxmr =P.
nov., but I regard the few differences that there are as sufficient grounds for separaling
l}h' ~]r+'r"!!r|r'It. i{r'-l'l‘illr'i| H|HIU‘, d= 4 1EeEwW '-|H*1'i:‘-.

It differs from B. appropinquatum in having the leaves slightly projecting beyond
Illr‘ii' 0w Ii‘H|.-|!.'I-1"-. and in the presence of ] "I't"-f'r'Itlil‘-hiliiirl‘li concave upper surface
to each leaf. It also differs in the absence of stomata from this upper surface (in B. ap-
propinquatum the stomata occur all over the leaf), and in the smaller size of its r'[liiir*l'ru-
al cells. Both species agree in having eutinised papillae on the subsidiary cells, but
those of B. Praciermssiin are “]““f‘“ very much more strongly developed and often

completely close the openings of the stomatal chambers,

Form-genus PAGIOPHYLLUM HEeger.

1833.  Araucaria Juss, . Linotey and Hurros [38). p. 19,

1838 irducarites - PREsL. in Sternpenc [64], p, 204 (ex parte).

1840, Araucarites Prest, - Uxcen (710, p. 201 {(ex partel.

L8417, Arovcarites  Presc, - Exovieneg (100, p. 201 (ex parte :

1849, Brachyphvllum . Brox NIART [T, p. 1M |ex parte |,

o4y, Maoreauio Posmer 1467 p. 350 | ex parte),

1849. f'-.'r.l'.lilr..‘.-'.|r|"|.'.l.n- - PomEerL 461, p. 352 (mon Hussorot, Boxpl wnp and Kuwru).
1. droucarites Presy, - Uncen 1720 p. 381.

18510 irancarites  Prest, - Goeevent (160, p. 231,

LY. Pachyplytlum  Pos. - Scaivrer 156 . 244,

1813 i ayvphyllum Powm, - Saporta 150 . . 39.
1881, f'-.'_'.!r-;;-ﬁtl'h.'.rrr - HEen 1271, p- 11.

B84, Machyplyllum  Pom. - Savortay |51 . Pp. 373,
1900, Pagiophyllum Hegr - Sewann [38), p. 290,

1919, Ir'r-"-'fr'p-‘l'-lrfurrr HeEn - SEwarp [60)] p. 274,

1948, Paogiophyllum Heen - Kexparr 1310, p. 14,
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This list only includes some of the more important discussions of plants referred

to the genus. It is not intended to be complete, and some of the discussions contribute
little now.

Diagnosis : Branching conifer twigs: individual shoots eircular in section or terete.
Leaves borne w[iil'il”}. lfiilll}_'lllitr. thick with bread bases. :;H'i--ill*_.r from decuarrent leaf-
base cushions; free part of leaf at least as long as broad, typically much longer, always
l'r“j*‘l'lill;.*. above own leaf-base cushion: lower surface very convex: upper surface con-
cave or convex: lateral margins entire, angled: apex acute. (Venation not known). Sto-
mata always occurring on lower surface of leaf. usually on upper surface also. wide-
“'[’r*‘ilil. lt'lll.“ll; to form lun:ilm]ilml FTOWSs .-'-1*||.:1t".|h*|| hj. rows= uf n!'i“ll;”'} t‘[;i{lf'!‘llllll l.‘t‘”-'-
treqquently with irregularly spaced stomata, sometimes absent from a tract along the
middle of the lower surface: stomatal rows a single stoma wide, not sunken, but individ-
ual stomata sunken. becoming irregular on leaf-base ecushion: adjacent stomata in a
row usually separated by ordinary epidermal cells, but encireling cells occasionally in
contact, Stomatal apparatus ||u|}|m'|li‘ili:'. usually amphiceyelic: -nha-iiliurj. cells I';jiri}' small.
all similar. forming a ring of three to six around the guard cells, polar and lateral cells
not distinguished: exposed surface of subsidiary cell often bulging to form a cutinised
ridge of papilla: wall between subsidiary and encireling cell strongly cutinised. Epidermal
cells generally rectangular. elongated, those amongst the stomata same width. square or
transverzely elongated. all becoming short, with thicker anticlinal walls, near bottom of
leaf-base cushion: anticlinal walls broad, straight, often with pits; outer periclinal walls
sometimes '*ll"jui.ilt‘l], Trichomes ;ihﬂ’lll. H}I"“]-'rrni- |ll't‘-l‘nl. cells rhrlij_‘iil:'il. L!-II;!”‘} culi-

nised.

Discussion of Genus: The form-genus Pagiophyllum was instituted by HEER in 1861
to replace Pachyphyllum. which had been hirst used by PomEeL [46] for a section of his
senus Moreauia. because Pachyphyllum had been applied to a member of the Family
Orchidaceae. Some shoots, which should have been referred to species of Pagiophyllum.
have been called Araucarites. Araucarites is, however, a genus of cones, not of shoots.

As far as I know. no anatomical information has been obtained from any of the
species which have been deseribed, and such detailed and systematic knowledge that we
have of the genus, has been provided by a study ol the euticle structure and some
cones. particularly of English species, for which an araucarian affinity has been

lll'tllul'l*-'l!‘i!lt*iL

f}fr;:inph_\””m illr]llt]l'- |r1ill'l[-‘ 'u.'illl r[li]‘;l”} :]ialm-n*t] leaves I‘t"ﬂ']!}]lliﬂj_’ those of th
recent genus Araucaria (section Eutacta). Each leaf is usually thick, with the free upper
surface exceeding the width of the leaf-base cushion. Pagiophyllum is very much like
Brachyphyllum, and the length of the leaf in relation to its breadth is the main distin-
cuishing feature between the two genera. Sometimes, however, this distinction 1s nol
perfect and there may be some slight overlap between extreme forms of the genera. The
names Pagiophyllum and Brachyphyllum are used for the sake of convenience and there
.. averv likelihood that both include shoots which would be placed in other genera if

the reproductive structures were known.
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In mv determinations of the Italian speeies. I have followed Kenparw 1311 and used
her extended diagnosis of the genus. The euticle of all the species conforms to the same
general pattern and agrees closely with that deseribed for other species. There is close
agreement hetween Pagiophyllum and Brachyphyllium as Kexpart [31] has pointed out,
but the new species deseribed here fall fairly clearly into the former genus. All of them
are quite distinet from those of the British Jurassie flora, and I have nol heen able 1o

3 1= L S T

8 + #
e ks s ol

identify any ol them with forms from other European and Indian strata |
12: 48: 51: 55].

Of the seven .ip.q*i{'_-. dezeribed. P. veronense S NOV., P. robustum =p. Nov., P. rot-
zoanum (MassALONGO) n. eomb.. and P. valdassense sp. nov. have the typical leaf form.
P. revoltinum sp. nov. has unusually long leaves which do not taper towards the apex,
while P. vicetinum sp. nov. and P. magnipapillare sp. nov. have comparatively shorter
leaves and approach the Brachyphyllum type. All agree in having thick leaves, which
point forwards., The margins of the leaves are somewhat angular in all the species, usual-
ly entire and not spiny or scarious, but in P, mu_:”*’-f‘”.‘”"-”"”r" the margin is microseopi-
cally denticulate,

The stomata are arranged more or less in rows 4 single stoma wide. and in some
.nIn*{*ir- H”. rotzpoanum and P. ”;.-'.r,"”_u_-;;-.r:m-] lfli'_'- ;nl-itl a tracl over [|||' mm“:lll keel. ””I."
in P. rvicetinum. as in the English P. maculosum KEnpavLL, are stomata completely ab-
sent from the upper surface a character of the recent genus Agathis. The stomatal
apparatus of all the species is circular and the sunken guard cells are surrounded by a
ring of specialised subsidiary cells which are all similar. Adjacent stomata are usually
-I*II-;H';I!!"I; fl} one or more 1*|lf||1*l'lll;l| cells. but P. valdassense 15 unusual in ll;lkill:f sOrmne
stomata nll;il'iHL’. d COINmon ~uh-iniiur'} cell,

The epidermal cells between the stomatal rows are usually somewhat elongated.
very muich so in P, veronense and P. revoltinum. but less so in the other speeies, Thisis a
characteristic of the living Araucaria, but all the species (including those from English
rocks) have, in addition, features which are characteristic of Agathis - epidermal cells
with straicht walls and the surfaces of the subsidiary cells developed as cutinised ridges
or papillae. The outer surfaces of the epidermal cells are usnally flat, but P. magnipa-
pillare is peculiar in possessing large cuticular papillae on the outer walls which may be
so big as to overlap adjacent cells. A similar feature has only been recorded bhefore for
“I'(I-“:"H;Jr‘u'””m scottit KENDALL [:'a:l

Unfortunately none of the new species gives any information about the venation
of the leaves and it is not known if one or more veins were present in each leaf.

The cones of Pagiophyllum are not well-known. but KENpATLL [35] has attributed
some araucarian cone-scales. called Araucarites estonensts KI{_"-;[;.“,]_‘ to P. connivens
KeEnDALL, which enhances the possible araucarian affinity of the genus. CarpentiEr [8]
has found typiecal Pagiophyllum shoots with cones to which he has given the name Ela-
tides peregrina (L. & H.). However. this name has been applied to cones which are
superhcially like Elatides in HEER'S sense and refers to their external form only., A
microscopic examination is necessary before they can be compared with specimens

iit*.-t'rilwtl lrj. HAarris lﬂ;’]. As HEER Iif'r—'-[‘l'ill!'ti the genus, some ol the r-]'il{‘{'i[]]i‘ll.-i 1'{111!11

still be araucarian [26].
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The vegetative characteristics of shoots referred to Pagiophyllum suggests that the
genus should be classified with the Araucariaceae. There is some evidence that one spe-
cies has araucarian cone-scales. but there is little to show that the genus is natural. The

position 1= thus the same as for Brachyphyllum.

PAGIOPHYLLUM VICETINUM sp. nov.

Plate 11, fig, 5. - Texi-fig. 10 A.F: Text-fig, 11 A.F.

II-"‘.:'.”J"I“"'!.”””: e Zl[j,,'_Hn Collection No. 5279,

-

f..:u'ﬂhh - Hntr_q »

Diagnosis: Branching alternate: lealy shoot 10.0 mm. wide: axis including leaf-

=

bases 6.0 mm. wide. Leaves arranged in a spiral of about 3/8: leaf arising from rhom-

botdal leal-base cushion: leaf-base typically 3.5 mm. longz and 5.0 mm. broad: free
part of leal short, with an upearved blunt tip, only extending a short way above own
leat-base: upper free surface typically 1.5 mm. long: leaf biconvex in section: lower sur-
I.iH"r' "'l.l."r?.. Colnvex. I||'“|'“|‘:'n lhil"i'll'lll li.ll“l'q'.]i |||i||':_'i!|'~ l“‘-*'ri.:-”l: frl'*itl Hl:“"".. al an :f“:ﬂ]{" llf
about 95°, angular, entire; apex bluntly pointed: stomatal rows conspicnous on lower
surface. Cuticle very thick. Stomata confined to longitudinal rows on lower surface only;
rows not sunken. not reaching to lateral margin, typically separated by 3 rows of epi-
dermal cells. Stomatal apparatus deeply sunken to form a basin-shaped cavity; subsid-
ary cells wholly sunken, forming a ring of 4 - 5 above the guard cells, all similar:
polar and lateral cells not distinguished: exposed surface of subsidiary cell strongly
raised. united with surface of adjacent subsidiary cells to form a hollow chimney extending
upwards to the general surface: protected surface cutinised, extending back under gene-
r;ql l'[}iif"l‘llliﬁ ITTEII':iIh of -hrllmlil! |:-i1 formed ||j-. .'_Iilj;u‘u'l'll f*}lilfr*[‘nuﬂ r{-”~_- 'IHI-ﬂ-iI1|:|.' o1 -
circling cells). Guard-cell surfaces 1||i|||:¥ culinised: aperture x:lri;1|+|} orientated. often
transverse, Epidermal cells of upper surface polygonal, slightly broader than long. 20 '
long x 34 1. wide: anticlinal walls 4 1. thick, without pits; eells of lower surface more
isodiametrie. about 20 - 25 1. long and wide, with very thick anticlinal walls (up to 20
L) tending to be convoluted and without pits: lumina of cells small, often almost en-
tirelv obliterated. Trichomes absent. II:\IHH[!']'IIIH! cells r*|u|lj_':ih':|. !IIiHl} cutinised.

The specific name vicetinum 15 derived from the name of the Province of Vieenza.

Description: The only specimen of Pagiophyllum vicetinum is the Type-specimen
No. 5279. which is a compression in a typical piece of the dark grev Rotzo limestone.
The external from of the plant 15 not perfeet, but plant substance still remains from
which cuticle preparations have been made.

The enticle ]u'lnitil':-i nt'zll'{} all the liiilgltlili-lil' characteristics of P. vicetinum. but
the account has had to be limited to the one good preparation figured. The stomata are
deeply sunken and their morphological interpretation is rather difficult. It is clear that
the stomatal apparatus forms a hollow enclosing a chimneyv-like upgrowth around the
guard cells. but it may be that some other interpretation of the cells. different from that

;_rhr*u in the dii];_'tmii-'u would be I‘ij_'llt_
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Vext-vic, 10, Pagiophyllum vicetinum Ep. MOV,

i'.:f'f_ il I!‘il' I:‘.EH'--IIr'iir”.'H N0, 214 - ]I:g.-

two leaves gn the right are impressions in the

rock-matrix. Seale equals 10.0 mm,

Luticle from Type-specimen: each dot represents one stoma. = 15.

161),

Reconstructed transverse epclion I|rrntl_:i1 stoma ; cutimsed walls shown black.
walls dotted.

Loticle rom T'-[u'--pu:'l'imuh: lower surface of leal

uncutinized

Luticle from [vpe-specimen: lower surfaes of leaf - epidermal-cell walls stippled, hypoderm-
al cells indicated by broken lines, ),
Cotiele from Tvpe-specimen: upper surface of leaf - epidermal-cell walls stippled, hypoderm.
al eells indicated by broken lines. MM,

{ The arrows

run parallel with the long axes of the specimens),
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Text.-Fi6. 11. Pagiophyllum vicetinum sp. noy

A and C. Cuaticle from i-f‘]”""f""illl*'1l', lower surface ol leal showineg stoanatn . BN,

B. Cuticle Irom I:"[H--|"..‘r|r||-'rli lower surface of leaf showing =tomatal apparatus in detail.
¢ (M),

. Cuaticle from Type-specimen; lower surface ol leal showing detail of stomatal apparatus as
s 1rom |l-'|||1n.'_ (M),

I" . i.!”‘l'r -1||I||.||..I| .J|I[r.||'~|“'|"l'=- =en 1n 1I].'!|l'.1] seclion ; i.:"!u'n!lnlll'llr'l!_ b LD,

(Fach arrow points along the long axis of the specimen figured),
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f_:mu;nnrr'.mn: In external :ﬂurphn]nj_-}_ the 4|'H*[‘i'|”l‘l'| might l‘*;l_‘-;il}' be confused with
one of the larger species of Brachyphyllum, or short-leaved forms of Pagiophyllum. The
rather incomplete nature of the specimen has caused some difficulty in deciding in which
genus it should be placed. The extent of the upper leaf-surface is not certain, but there
15 no doubt that the free prarl of the leaf does extend lll*}ntll| the leaf-base, even if nr‘lI}
tor a short distance. From the cuticle fragment it appears to be rather extensive and 1
therefore place this specimen in the genus Pagiophyllum.

The most similar species, in form and cuticle structure, is P. maculosum KENDALL
from the Estuarine Series of Yorkshire [Kenparr, 31]. The leaves of P. maculosum are
somelimes longer, but not always. They both agree in having the stomata confined to the
under surface of the leaf. Very important differences are the papillae present in the middle
of the epidermal cells of P. maculosum. but not in P. vicetinum: the much thinner
anticlinal walls of the cells of the under surface of P. maculosum: and the absence of a

» " . > . T » .
cutinised chimney-like structure round the cuard cells of the stomata of P. maculosum.,

PAGIOPHYLLUM ROTZOANUM (MASSALONGO) n. comb.

Plate 111, figs, 1-3; Plate IV, figs. 1-5. - Text.fig. 12: Text-fig. 13 A-H.
“l._l]. “‘u.l;- farifes f‘.’u::-.'.r”.:x . 1"||'|.~--~||.I MG U, J*. j] 3. "'uu.l'ln.l] n;u.r[r.l“,
1839, Aravearites Rotzanus - Massatonco [41, p, 70: tav, 22,

1884. Pachvphyvllum Zienoi Savorrs [511. p. 410; pl, 183, figs. 1.3,
1891. Pagiophyllum Zignoi (Sar., Dg Zwxo. Ms. Flora foss. Vaol, 111, Coniferne.

19137, f".'.'_'.'r.-r.lh'uf.!'.'.'.ru =ignot (SAr ) n. combh. suaxpori, HRigssunto di Laurea. Name in list.
1913. Pagiophyllum zignoii  (SAr.) Graspont - Craxpors (17 . Name in list,
1913, Pagiophyvllum zignoii [(Sap.) GRANDORI 18, Nome in list

I'ype-specimen: Massavonco [41], tav. 22.

Veotype: De Zigno Collection No. 4814.

I.Hf'ﬂ'hf!‘.{'h: Rotzo. \H1 1|‘-\~-;£ Illlll other I!Ii]{'!."- das |i-h‘il lu'luu.

Emended Diagnosis: Branching irregularly alternate. in more than one plane: lealy
shoots curved, sub-flexuose. not flattened. 10.0 - 15.0 mm. wide: axis including leaf-
bases 2.0 - 2.5 mm. wide: leaves falling from larger stems. Leaves arranged in a spiral
ol about 3/8; leaf arising from a rhomboidal leaf-base cushion: leaf-base typically 5.0 -
6.0 mm. long and 3.0 - 4.0 mm. broad: base of free part of leaf enlarging rather sud-
denly on abaxial side to join lower extremity ol leaf-base cushion: free part of leaf
spreading, but apex curving upward: upper free surface typically 4.0 - 5.0 mm. long;
leal strongly hiconvex in section. 3.0 - 4.0 mm. broad and 3.0 - 4.0 mm, thick near
base: lower surface more convex than upper. nol -l|1|r'|-]j. keeled: lateral Jmlr;_'irl.- VELY
nlr[llﬂ*l} ui']:;_'llliit' or rounded : dPEX vVery uillll-l"]}. iuriillt*tl or almost rounded (as seen
trom below). rather acute laterally, Stomata on both surfaces except along lateral mar-
gins: structure similar on both surfaces: stomata arranged in longitudinal rows. typically
separated by 3 rows of epidermal cells (range 1 - 4): ocecasional stomata occurring oul
of line; rows not sunken: stomatal areas of upper and lower surface separated along

leal margin by 7 - 12 epidermal cells: central region of lower surface without stomata.

Stomatal apparatus sunken in a shallow pit; subsidiary cells all similar. sunken. form-
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ing a perfect ring of 4 - 6; polar and lateral cells not distingnished; exposed surface
of subsidiary cell thickened and united with surfaces of adjacent subsidiary cells to
form a short hollow chimney extending up to general surface level: protected surface
not extending beneath encireling cell; opening polygonal above guard cells. Encireling
cells forming margin of pit. Guard-cell surfaces thinly eutinised ; aperture variably orien.
tated, often transverse. Epidermal cells isodiametric with rounded corners, typically 35
1 long x 35 p wide (range 25 - 38 . long: 25 - 45 ¢ wide); anticlinal walls 5 ¢ thieck,
some with shallow |li[-! outer walls flat. not -c‘u|pll|rl=n|. sometimes ~1i§_f]ll|} thickened.
Trichomes absent. Hypodermal cells cutinised: elongated between stomatal rows:; short

In ~tnm:llu] FOwWS,

Description: Pagiophyllum rotzoanum is the commonest conifer in the flora and it
is represented by a large number of specimens. The plant oceurs in two main types of
preservation :

a) in the dark grey limestone of Rotzo. Val d"Assa ete., as compressions with the
cuticle and plant substance still preserved:

bh) in the buff-coloured limestone of Pernigotti. as casts of moulds from which
all the plant substance has usually disappeared.

|Il ii-|lt'l‘[. IIIP---vri lwo ltorms of the ill;llll might appear L) rf-;}r---'r-n! two different
species, but specimen No. 4908, itself preserved in the lighter coloured rock-matrix, still
retains flakes of cuticle showing characteristies of the species. On this evidence, 1 have
identified other specimens. similarly preserved, with the more common form occurring
in the dark grey rock-matrix.

Specimens from the dark grey rock show the form of the leaves and pointed apices,
and have provided the cuticle preparations. It was on a specimen of this type that the
_-.lwriw-. was nrilt_rinu]l} |.HIIIT-III‘II I.I'_'L' M.—tf-:'-!-i‘-.[_lﬁi;n l”t :"':lll"l‘illll‘ll.“ i.I'HII] []h‘ }lllil[l-['ull'rlll'l‘d
rock show the phyllotaxis, the radial symmetry of the shoots, the mode of leaf-attach-
ment and form of the leaf-bases. Some of the leaf-apices look rounded. as in the draw-
ing of the nearest leaf in Text-fig. 12, but this is due to the oxidation of the plant sub-
stance. An internal cast of the leaf is thus only seen. An examination of the lateral leaves
of the same specimen shows an impression of the original plant substance in the rock
matrix. Other leaves of the same specimen (Plate IV, figs. 1, 2) viewed from the under-
side show the truly obtusely pointed form of the leaf-apex. From his deseription and
‘h-u“-i”#,‘ it 13 almost certam that SarorTA lounded his -]n-t‘it‘-é on such a .'-IH"L‘iH'If_‘H Irﬂ I

Although the Type-specimen figured by MassavonGo 141] is not available, 1 have
no reason to suppose that it differs from the present material and 1 have, therefore,
selected specimen No. 4814 as the Neotype on which to hase my emended diagnosis. It
exactly resembles the Type-specimen both in form and the rock-matrix in which it is
preserved. and dilfers only in being smaller and less richly branched. Apart from the
number. it is labelled « Val d"Assa », and in the catalogue is called « Pachyphyllum ».
A drawing of it exists among the manuseripts of DE Zi6N0 and has the name « Arauca-

rites Rotzanus » ilq'tll'i“t‘li on 1t,

The following specimens have plant substance still preserved, from which caticle

preparations have been made :




L 30 - Brachyphyllum Rotzoan
1747 - Rotzo or Val d Assa
Walo - Fru .i'.rxl,rl.l"r'h.'rn"u.l'.l.' - Yal d

1820 & counterpart 43821

Val d’Asca

131300

HIH - le[,-’.:r o

\=2q

Pachvyphvyllum
L6 1

W22 - P, Rotzoanum - Val d  Assa 1882

823 I Hr-.’:-r.”.','rﬂ'_*.l . "L.:il N

1425 <« Pru |'r.'_i.l,|'u'r|'l.."|'r.'.-f.'. - “I-f.-‘.rl

On external morphology
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1852 - Valle Zulliani or Seandolara 1892 - Pernigotti
1854 & counterpart 4855 - Scandolara or 1894 - Pernigott;
Rotzo 1895 & counterpart 4896 - Pernigotti
1856 - Val d Assa 1897 - Pernigotli
1860 - Rotzo 1898 - Pernigotti
863 & counterpart 4888 - Rotzo 4899 - Pernigotti
1869 - Scandolara 19(H) - Pernigotli
1876 - Araucarttes - Scandolara? 1901 - Pernigotti
1877 - Araucarites - Seandolara? 1905 - Monte Carpani (Veronese)
4885 - Rotzo 1906 - Monte Carpani ( Veronese)
1889 - Pernigotti 1907 - Monte Carpani (Veronese)
1890 - Pernigoth 1910 - Monte Carpani (Veronese)

1891 - Permigott 1911 - Brachyphyllum? - Veronese

Pagiophyllum rotzoanum typically has curved or subflexuose shoots, the branching
of which is alternate or irregular. The branching of every shoot occurs in more than one
|Jltétl"|!‘+ I“||l'|'ii|ll'll No. 4899 shows arrested terminal-bud tlr’h'ln[llllt"lll, the apex having
been replaced by two equal branchlets produced from lateral buds situated immediately
heneath, thus giving an appearance of dichotomous growth, The largest specimen (No.
133) is 280.0 mm, long,

The axes of the leafy shoots are typically up to 5.0 mm. in diameter, but the leaves
are shed from older and broader axes. Specimen No. 4729 shows a small lateral leafy
shoot attached to an older axis, about 10.0 mm. in diameter. from which most of the
leaves have fallen leaving only the old leat-base scars. The leaves of most shoots curve
up towards their tips, but a few specimens (Nos, 4890 and 4895 with its counterpart
1896) have the leaves ¢|i1.r+l‘j_*irl:_f at an angle of about 90" to the axis.

All the identifiable specimens in the collection agree fairly closely with' MassavLoN-
G0's original description of the species |41]. and I imagine that. from their slender form
and their curvature, the ultimate shoots were pendulous. Massavonco deseribed the
margins as « conspicuously sharp and acute », but an examination of a number of
speeimens suggests that such was not the case. but instead the angles were very obtuse.
He also referred to the apices as « acute and sharp », whereas Saporta [51] deseribed
them as « obtusatis », This difference is accounted for by the fact that SaporTA, In every
probability. was deseribing specimens from the buff-coloured rock where the oxidised
casts of the plant appear to have some leaves with very blunt apices as viewed from below.

In the manuscript notes ol the third Volume of the Flora fosstlis.... DE ZicNo de-
seribes the branching as dichotomous or alternate. No doubt he was mistaking arrested
terminal bud development. as seen in specimen N. 4899. for true dichotomous
branching.

The structure of the cuticle is zeen well 1n a number of ||r|=1mr;|liu|l-, uud there 15
little variation from specimen to specimen. The stomatal rows are absent along the two
lateral margins, and also from the central rezion of one surface, This can be seen in Text-
fig. 13 A, which is a drawing of a piece of cuticle from a leaf of the Neotype No. 4814.

It represents almost the entire expansion of one surface and part of the other, but lacks

| S

the apical region. In the drawing. the central zone and one marginal zone, each devoid
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of stomata. are shown. The euticle of both surfaces of a leaf of *[H't‘iml*n No. 4822 shows
one surface with a median zone lacking stomata, but the other surface is completely
covered with stomata. It is not known, however. which of these is the upper surface of
the leaf, but I prefer to regard the surface with generally distributed stomata as the upper.

Specimen No. 4826 and its counterpart No. 4828 (Plate IV, fig. 5) Feove HOrn
variation. but I do not consider them as having characteristics sufficiently different to en-
able their being separated from typical specimens of P. rotzoanum. The two specimens
have leaves of the same general shape, but they are somewhat narrower and taper more
towards the apex. An examination of the cuticle of No. 4828 shows the stomata arran-
ged in four definite bands, Stomata are absent from the middle region of both the upper
and lower surfaces of the leaf, as well as along the angular lateral margins, The subsid-
iiil‘:-.' cells of the stomata commonly number four, but some stomata have five. Since
there are no other marked differences | IH'{-*I-n'r to consider these two "|H‘l’i]ﬂi'll=- as repre-

senting a somewhat extreme form.

Comparison : Pagiophyllum rotzoanum is very close to the Lower Liassic P. peregri-
num (L. & H.) Scuenk. BroNGNIART, in a letter to DE Zicno dated 1855. remarks
upon the similarity of « Araucarites Rotzanus » to « Araucarites peregrina L. & H. or
Brachyphyllum peregrinum BroneN. ». but he points out that in the English plant the
leaves are « imbricate. not :-prn'm“nj,r ( étalées). and lmint-‘il ( aicues). but shorter ». MAS-
SALONGO in his “I“"‘“'i“[i“” of the ‘l"“'i"“ (41] HAE that « it most ('ln-:'t} simulates. ..
Araucarites peregrinus L. & H., but it differs in the lack of ribs on the leaves and lack
of minute points which ornament the margins ol the leaves of A. peregrinus, where the
leaves are lll‘u;lc'n'lu shorter and less acute ». P. rotzoanum differs -|i1:]1[|j._ also. from P.
peregrinum in having the lateral angles of the leaf less sharp. They are deseribed as
« sharply keeled » in P. peregrinum by Kenparw [31]. P. rotzoanum is certainly also
hranched in more than one plane. but in P. peregrinum the branches all arise in the
same plane [Kenparr, 311,

SAporTA [51] compares P. rotzoanum with P. cirinicum Sar. and P. rigidum
(Pom.) Sap. (non P. rigidum (PurLiips) Hagris). From P. etrinicum it differs in having
the leaves relatively thicker. and from P. rigidum in its very much smaller and less acute
]l'tl\ £5.

In its cuticle structure P. rotzoanum is also close to P. peregrinum, but there are
come differences. In P. rotzoanum the stomatal rows are much better defined because
the stomata are more crowded in their rows. Another difference is that the epidermal-
cell surfaces are smooth in P, rotzoanum. but striated in P. peregrinum. P. sewardi KEN-
saLL is rather more different, having numerous ring-like trichome bases | KENDALL.
31].

The cone-bearing shoots described by CARPENTIER as Elatides peregrina., and iden-
tified by him with Pagiophyllum peregrinum 18], are also different from P. rotzeanum.
One difference is that the epidermal cells and the stomata of his E. peregrina are much

<maller. and the cells are usually elongated. T suspeet that it is also different from the

English P. peregrinum.




Plate V., fg. 1. - Text-fig. 14: Text-fig. 15 A-E.

I'ype-specimen : De Zigno Colleetion No. 4845.
f.r'lf'{!r"f-ﬁ.' Rovere (i .\.r'|n,

Diagnosis : ( Branching not known): |+*;|1_\, <hoot 9.0 mm. wide: axiz mneluding leaf-

bases 2.0 - 2.5 mm, wide, Leaves ;lrr;m_-_wa In a -].{n'nl of about 2/5. |;;H'Ii} f'tlm‘r*ﬁ]lli:

leaf-bases. Leaf divercing at an anele of about 45° to the stem: upper part curving slightly

i1HI‘h;tI‘*l~—i Ill‘u'»r'!' Iul:r{ E'Hfllil!llﬁi’_’ \\jll]ﬂl]l c'llllnll'il'ti1+ll 0on to Ii':!i-!uﬁu": f]‘:'-l“ |I;H"I- nf Il‘:_l"-.r‘-

- y =

nol H.’i[[t‘]”'il i||Iil OIe |||;1||r; !r*.‘!t. il_‘n.“i-l'{!”j-. (.U mm. [l}l]_‘_’. Z.J9 Inm. hl'll;!l]rl .'.IHIi :.”

mm. thick near base:; upper surface 5.0 mm. long: free part tapering gradually to a

Text-F16, 14.
I‘J.I-‘F.n;_-fn'lhrj,-}f! ['EFidlEensg P. novy,
I'qfl lI! |I||__ ']-I.[llll__lu_' 1 e .\'l--ll‘_ 1::':. ‘_h“,“ " .|:1'1I

in Plate V, fig. 1. enlarged to show phyllotaxis,

II .‘l!-‘l‘ i .‘Ir!ll Jr.li.']i.l"'.'- -"l'.|Ei l"||1|-'.|- I|| il [11ET .

blunt apex; biconvex in section; lower surface more convex than upper, not keeled (up-
per side madequately known): lateral margins angular, entire, not SpIny or scarious;
stomatal rows conspicuous on both surfaces. Cuticle thin. Stomata on both surfaces ex-
cept along lateral margins; structure similar on both surfaces: stomata confined to
longitudinal rows. typieally separated by 4 rows of epidermal cells (range 1 - 7): rows not
sunken. Stomatal apparatus with a perfect ring of 4 - 5 specialised subsidiary cells; cells
wholly sunken. all similar: polar and lateral cells not distinguished exposed surfaces of
subsidiary cells flat, not seulptured, somewhat thickened. ending at a rounded rim over
the guard cells. Encircling cells lorming a more or less complete ring at same level as

rest of general epidermis; encircling cell pit forming a conical depression with a circu-
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Cuticle of Tyvpe-specimen showing stomata; broken lines indicate hypodermal eells. = 400

( Each arrow points along the long axis of the specimen figured).
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lar opening to the surface; edge of opening with a continuous thickened rim. (Guard
cells not observed). Epidermal cells rectangular, elongated between stomatal rows, typically
50 - 9 L |trn,‘-.'_' x 18 [ “illt': cells of stomatal rows of varied -|I;=Iin'. often hroader than
long: anticlinal walls 3 - 4 u thick, interrupted by many pits: outer walls thin. flat. not
sculptured. Trichomes absent. Hypodermal cells elongated between stomatal rows: short in
stomatal rows:; outlines I|Iill|}' cutinised.

— = i " - d 2 j 5 - " : o '
[he specific name veronense is derived from the name of the Province of Verona.

H#'*irn'p!.".-an: J"u:f'np.-’u'”h'm veronense 1s r:*;-rr--rnh-nl il} the T}[H'-'-[“""i”“‘” alone,
The locality (from the catalogue) is Rovere di Velo. The small piece of limestone shows
the impression of the shoot, on which only small fragments of plant substance remain
available for euticle preparation. In the drawing (Text-fiz. 14). therefore. the leaves on
the top of the figure really belong to the far side of the original shoot and show their

abaxial. or under. surfaces and a little of the leaf-base.

ffnr.ul.'n‘!r'f'.'uun: r”1.-- maost -illl”Hl" ~|lmll E .l“. f.r'ti.w'num SAP, fl'lrlll the 'Il*!'il-[.l.‘l*—' or
Rhaetic of Portugal |Saporta, 53], which has been redescribed by TeEixema [70] as

es are different. V. ribeirot

IH“:.‘-” .*'.'t"Jr'a"i"\*a.", .ll!!r‘ -!I1tlll.-' ]II{II\ llit* =T E. .!III' ”H* i'illin'
having short epidermal cells. P. rigidum (Pom.) Sap. (non P. ricidum (PaiLLips) HAR-
R1S) and P, araucarinum (Pom.) Sapr.. both from the French 1 pper Corallian |SAPOR-
TA, ol ] look similar, but their leaves taper more and show well-marked rhomboidal
leaf-bases. Their cuticles are unknown. P. connivens Kesparr and P. insigne KEN-
DALL, from the Jurassic of Yorkshire. are both larger shoots. and P. insigne differs fur-
ther in having concave upper surfaces to the leaves [Kexparr. 311, The cuticles of both
the English species show short epidermal cells, and P. connivens has papillate subsidiary

cells, features which are not shared by P. veronense.

PAGIOPHYLLUM VALDASSENSE sp. nov.
Plate 'V, fig. 2. . Textfig. 16: Text-fig, 17 A-F.

ype-specimen: De Zigno Collection No. 4859.
Locality: Val d’ Assa.

Diagnosis: Branching alternate., possibly in one plane; leafy shoot 10.0 mm. wide:

axis including leaf-bases 2.5 - 3.0 mm. wide. Leaves arranged in a spiral of about 3/8.

partially concealing leaf-bases: leaf triangular in side view. with slightly upeurving

tip: tree part of leaf typrecally 6.5 - 7.0 mm, long, 3.5 broad and 3.5 mm. thick near

base upper surface 3.0 mm. long: biconvex in section: lower surface much more con-

vex than upper, not keeled; lateral margins diverging from apex at an angle of about

0o o S . : .
6o, very angular. entire, not spily or scarious: apex rounded., Stomata on both sur-
faces, except along lateral margins and middle of lower surface (upper surface inade-
quately known): rather seattered or in indistinet rows: sometimes adjacent and sharing

common subsidiary eell. Stomatal apparatus sunken in a basin-shaped depression; sub-
sidiary cells wholly sunken, forming a ring of 4 - 5 around the cuard cells: all similar.

polar and lateral cells not distinguished: exposed surface

of subsidiary cell raised and




Ill']ilwl 'ﬁii[t -llr'[.'lf‘r nf ;H]jall'l*nt l."l"”.'i L0 lnrlll H ||ni|nu cone r"ﬂ[r*llliil‘r}_’ llll Loy -__"r+||vr*l'il] t'lli—
dermal level; surfaces with faint striations running concentrically round opening, bul
occasionally radiatine aw ay from centre; protected surface cntinised, extending x--rlivuﬂ}
down. Encircling cells in an incomplete ring. forming margins of stomatal depression.

Guard-cell surfaces t’hin]} cutinised : orientation of pore variable. k ilii]n'rlnul cells ]Hli"'i*

TexT-Fii;.. 16.

Pagiophyllum valdassense sp. nov.

Part of the Type-specimen No, 4859, shown alsg

in Plate V. fig. 2. enlarged 1o show leal-form.

.I.'l-'iu III. [!'Il‘ |l'|"-"- wWaiere I'J'IIEII'-.-'JI |. i l'I.III-.I_-
preparation before the photograph wias m e anmd
da not. therefore., show in Plate V. bg, 2

Scale equals 10,0 mm

_

gonal. slightly elongated, typieally 30 p long x 28 p wide; anticlinal walls 6 - T 1
thick. without pits: outer walls flat, not sculptured. Trichomes absent. Hypodermal
cells thinly cutinised: elongated, but i1sodiametrie near stomala.

The .|}n-c'i|i|' name 1s derived from the name of the locality of the '['”m--}uq-imp” .

\'rill Iir 1L'-'-LI.

Description: Only the Type-specimen of Pagiophyllum valdassense is known. It is
preserved as a compression in the dark grey limestone of the Val d"Assa. Plant sub-
stance =till remains. and from it cuticle preparations have been made. The specimen is
about 60.0 mm. long and gives off two lateral branches which seem to be in the same
plane.

The stomata are scattered and do not form well-defined rows. They are absent along
t]'l!" l:{h*l‘tll I!H:IF:'_'ilI-* .'lrn] I'|'u|n i |r|'n;u| zone ||null lh-' Il'Iitll“l' uf [hl' lower :-'nri‘m‘l? ui" lht"
leaf. Tt is not known if a similar I't‘;.’iilﬂ. without stomata. is present on the upper surface.
The stomata arve usually separated from one another by a varying number of ordinary

epidermal cells. but occasionally two may be adjacent, in which case they share a com-
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mon subsidiary cell (Text-fic. 17 D). The exposed surfaces of the subsidiary cells usually
show fine striations running concentrically around the stomatal apparatus. but sometimes
radiating from the centre. The outer walls of the epidermal cells cometimes show a
aranular appearance which is regarded as an effect of preservation. There are certainly

no thickened areas or sculpturings on the walls,

Comparison : Pagiophyllum valdassense resembles both P. rotzoanum ( MASSALON-
¢0) n. comb. and Brachyphyllum tropidimorphum sp. nov., and the possibility was con-
sidered that it might be an extreme form of one or the other. This was rejected because
it 1s *-:']l;'.l‘:llt'll lrom each |r}. several characteristics which do not seem to intergrade.

From P. rotzoanum it differs in the distribution of its stomata (scattered. not in
“E'“'[lf'f;ci‘ll'il rows). Liﬂll 1 Ii;ni-n'.: {lll_';;_u'e'lll slomalta -:'l;H'ir!: d Colmnon =l!lrhil|iill'}. 1'!*“.
From B. tropidimorphum it differs in having the stomata scattered. and in having the

t‘|'ri|!l=r|||ul cells without a ;~1'mnhwlll thickening on their outer walls,

PAGIOPHYLLUM MAGNIPAPLLLARE sp. nov.

Plate V. hg. 3 Fext-fig. 18 A-H,

-"._T,”“--“f*f"f'ffilf'F!: e ?.i;inn Collection “No. 4783,

Locality : Rovere di Velo.

Diagnosis: Branching alternate: leafy shoot slender. 2.0 - 5.0 mm. wide, Leaves
arranged in a spiral of about 3/8, not flattened into one plane: leal not spreading, ari-
sing from a rhomboidal leaf-base: leaf-base typically 1.5 mm. long and 1.0 mm. hroad:
leaf biconvex in section: lower surface slightly more convex than upper, not keeled; up-
per free surface about 1.0 mm. long: lateral margins diverging from apex at an angle

of about 45 - 5. .-;m_ﬂ_rnl.lr_ CArIOUSE, mirl'ufru‘-iruH} denticulate : apex |1HiH|HL Stomata

(1 lm”l -III'|IHI“+“-. urr;tn;_uﬂ I |1Il!j.:illlt“llu1 rows nol l‘l';!f'hillﬂ L0 apex or _-1l-_~r;|| 1;};;[-;i115;
oceasional stomata.out of line: stomatal rows not sunken, separated by about 10 rows of
ordinary epidermal cells. Stomatal apparatus sunken in a shallow pit; subsidiary cells
all similar. forming a ring of 4 - 5 over guard cells; polar and lateral cells not distin.
;.'.'llj-lli'll.' t”-.‘.[nl-i'll surface ol -ll||-i1“.'ll‘} cell thickened to torm a broad t'i||;:'1‘. |'.|H.'i]‘l‘“[l_:._‘:
cells unspecialised, forming an incomplete ring at same level as ordinary epidermal cells.
(Guard cells and orientation of pore not known). Epidermal cells rectangular with squa-
rish corners. typically 37 . long (range 20 - 60 1) x 18 1. wide: anticlinal walls of both
surfaces 2 - 3 1. thick, without pits: outer w alls of most cells with a large, solid papilla
up to 18 w high: marginal cells elongated, forming a single series of heavily cutinised,
very small, blunt teeth. Hypodermal cells not entinised.

The specific name magnipapillare 1s suggested by the prominent papillae on the epi-

dermal cells.

Description: Only the Type-specimen, No. 4783 from Rovere di Velo, has plant

substance from which cuticle !th*lmrﬂliml-' have been made. Several other specumens have

cimilar external characteristics, but I have not identified them as Pagiophyllum magnipa-




pillare since there is no plant substance remaining and because they are poorly preser-

ved. The Type-specimen is called « Brachyphyllum gracile BroneN. » in the ecatalogue.

The specimen is not well-preserved and the measurements given in the diagnosis
are only approximate. The branching of the plant seems to have been alternate, The
small leaves extend beyond their own leaf-bases and the plant is. therefore, a typical
Pagiophyllum. The leaves are convex on both surfaces. but the thickness of the leaf is
less than its breadth. The margins are angular and scarious. with minute blunt teeth
formed by thickly cutinised elongated cells. A very marked feature of the cuticle is the
presence of broad. solid 1r.'l||i”1|-* on the outermost surlaces of most of the e'|ri1|e-r|||u|
cells, These are not confined to any particular area or zone., but oceur all over the leaf

suriace,

Comparison : Pagiophyllum magnipapillare might be confused with P. gracillimum
Apams [1]. Both species have slender shools with leaves with miecroscopically denticu-
late margins. P. magnipapillare differs from P. gracillimum in having its thin-walled
t"Fli{ll‘l'lli;lf cells much more I‘l'::lil.'k!'}j. I'i‘i'LrI'j_'lll.ll. and in the presence of the VErY
|urm|1irrr=:|! cuticular gr-'|ri”;u* on the |-;ri11|*i'|||;t| cells.

These very prominent papillae on the epidermal cells are also characteristic of the
Liassic Brachyphyllum scotti Kenparr [32]. However, P. magri papillare has epiderm-
al cells much narrower than those of B. scotti. and the leaves are much longer. A fur-
ther difference is the presence of a searious denticulate margin to the leaf: in B. scotti

the margin is alwavs entire,

Haiburnia blacki Harris [24] also has scarious denticulate leaf margins. and small

leaves of a similar shape to those of P. magnipapillare. However. in P. magnipapillare

the leaves are biconvex in section (those of H. blacki are crescentic) and they lack the

single vein characteristic of the senus Hatburnia, In addition the stomata of H. blacki

are '-i‘-'.i”r‘l‘f‘rj. and its ¢'|tilir‘|‘lii.‘l| cells do nol fhn.- Ih,- ]“]--_r.- '*Hl'i.iil'l’*-l!ii]i“lilr‘

lexr-ric, 18, Pagiophyllum magnipapillare sp. nov, »—»

L. Type-specimen No. 4783; part of a shoot 1o show leal-form. Scale equals 1000 mm.

f:, Loliele Irom 1 YIrE-SpHrCImen earh dot repre=ents one stoma: =lide A, X 15
Cuticle of Type-specimen: slide A. % 160
D. Stoma from Type-specimen; slide A, x 400

E.  Epidermal cells <howing the large cuticular papillae on the outer wall=; slide A, x 400

. Two ctomata from Type-specimen: slide A. % 400

L». Lateral margin of a leal chowing cells tormung thickly cutinized t

eesl eeth; Type-specimen
=1 i ]e® ¥, . I‘“..

¥ - .
H. I‘i--l-fll-frlld-ri Iransverse section through stoma; eutimised walls ~hown Lluck

. Jlrlrtlli|7i=1w|
walls dotred.,

i The arrows run parallel with the loneg axes of the specimens),
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PAGIOPHYLLUM ROBUSTUM =p. nov.

Plate ¥V, fhiz. 4. . Text-fig. 19 A-D

{ ype-specimen : De Zigno Collection No. 5281,
Locality : Pernigotti.

Diagnosis: (Branching not known); leafy shoot stout, 13.0 - 18.0 mm. wide: axis

inl;‘llln“nj_f leaf-bases 7.0 - 8.0 mm. wide. Leaves ;H'r;lllj.:l'lf In a -||ir;i| of about 5/13. al-
most completely concealing leaf-bases: leaf diverging at an angle of about 45 1o the
stem: upper part I'III'\i!!j_l forward: free parts of leaves nol illéﬂlr'lit‘ll imto one ]nlgznﬁ_
typically 8.0 - 10,0 mm. long. 4.0 mjnm. broad and 5.0 mm. thick near base: upper sur-
face 7.0 - 8.0 mm. long: leaf tapering to a blunt apex: biconvex in section: lower sur-
face slightly more convex than upper: lateral margins angular, (Cuticle imperfectly
known from frasments: stomatal distribution unknown). Stomata confined to longitu-
dinal rows. typically separated by 2 - 4 rows of epidermal cells: rows not sunken, Sto-

matal apparatus with a ring of 5 - 7 specialised subsidiary cells: cells sunken, all simi-

lar: polar and lateral cells not distinguished: exposed surfaces of subsidiary cells thick-
ened forming ridge round stomatal opening: protected surfaces thickened, extending
back beneath encircling cells. Encircling cells unspecialised. forming an incomplete ring.
(Guard cells not observed. orientation of pore not known). l:|-i:|t*rnm| cells rounded.
isodiametric, typically 24 p long x 24 o wide: anticlinal walls 2 - 3 1. thick, without
]liih: outer 1.!.;1”.- tlat. not -l'lII|I[|II'r'I-I. Trichomes ;I1I~1‘II|.'. ”}.]un!:'l'!]]iil l't'*”.‘ not 1'[1|1'HE"'*1}.

The spectfic name robustum refers to the stout shoot.

Description: Pagiophyllum robustum has stout shoots with closely-overlapping thick
leaves. The Type-specimen is not well-preserved and does not show clearly the form
of the leaf-bases: however. there is no reason to think that ll.’u'} were other than rhom-
boidal in shape.

It has only been possible to prepare cuticle from the I'ype-specimen, and the inter-
pretation of these preparations has given some difficulty. The cuticle is very fragmentary
and breaks up into a number of small pieces when subjected to the normal treatment
with potassium chlorate and nitrie acid. followed by dilute ammonia solution. All frag-
ments of the cuticle show a peculiarity which may be due 1o either changes brought about
by treatment with these chemicals or during fossilisation. The euticle. itself. and other
cutinised membranes are colourless, but the epidermal cells and subsidiary cells are deep-
ly coloured. In addition. the epidermal cells are often separated from one another.
but still remain attached to the true cuticular membrane. Similarly the subsidiary cells
become separated. It seems to me that in this species the epidermal cells and subsidiary
cells had excessive deposits of cutin in their walls and that the dark colouration is due

to the carbonised cell contents still remaining inside their heavily eatinised walls.

Comparison : Pagiophyllum robustum is most like P. connivens KENDALL from the
English Upper Lias (Toarcian) and Inferior Oolite ( Bajocian sensu stricto) |KENDALL.

31]. The Italian species differs in not having papillate subsidiary cells. the absence of a




o1

well-marked rim surrounding the stomatal pit and in having epidermal cells with much
thinner anticlinal walls. In addition. P. robustum shows the peculiar separation of the

i‘]IiIIE“I'I]IHl and ~Hil-i1|iurj., cells.
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Fext-ric. 19. Pagiophyllum robustim sp. nos

A . .i."l""']“"t“'"” “o. 3281, Scule --1|,|I.t|- L0 o,
B. Part of Type-specimen enlarged to show leaf-form. Secale equals 10.0 mm,
(>, Stoma and epidermal cells from Type-specimen viewed from above. x MW,

). Stoma and epidermal ecells viewed from below, > 400,




PAGIOPHYLLUM REVOLTINUM sp. nov.

Til.ltl 1 nEs. -.l. (i, = Ir"l.-':-rl,l. :” s,

}’ﬂ_"r'.fir-.h.fur'i.rmn: De Zieno Collection Nos. 5275 and 5284 ( part and counterpart).

f.ur'u-"rf_x: « Dolite della Boeea di TI'H}l[ruIi!. presso Revolto. confine Veneto-lirole-
sC M,

Diagnosis: (Branching not known): leafy shoot 19.0 mm. wide; axis including
leaf-bases 2.5 mm. wide. Leaves arranged in a spiral of about 2/5. partly concealing
leaf-bases: leaf diverging from stem at an angle of about 45°; upper part sub-falcate,
curving slightly forwards: lower part continuing without constriction onto leaf-base: free
parts of leaves not flattened into one plane: leaf typically 11.0 - 12.0 mm. long and 1.5

.79 mm. thick. not tapering, biconvex in section: lower surface more convex than
upper. nol keeled {upper surface inmit*t|llufr|_‘u known): lateral margins angular, entire,
not wirili} Or sSCarious: dpex I‘Hlllrlim!: =tomata i'un-IJil'HHll- (il both surtaces. I:ulii'h* Lair-
ly thin. Stomata arranged in longitudinal rows. but rows not very obvious. separated by
3 - 4 ordinary epidermal cells. Stomatal apparatus with a perfect ring of specialised sub-
sidiary cells; subsidiary cells 4 - 5. wholly sunken, all similar; polar and lateral cells
not distinguished: surfaces of subsidiary cells flat, not sculptured. somewhat thickened,
ending at a rounded ring over guard cells; occasional stomata with subsidiary cells bear-
ng small solid papillae pointing over guard cells. Encireline cells formine a shallow
Ilil hifli i l'iT'rlJLtr' nEu'IliHj_' Lo II!I' -HHHE'H: u'ii:‘r n| lr_llr‘llill'..'i Il-rrllill: el l'ull[illlhrtl- lflh‘iw'“-
ed ring: cells at z:ame level as rest of -'||i+|n=l'rfri~. (Guard cells not obzerved). ]'.-Il'i‘lf"'““II
cells between stomatal rows rectaneular. eloneated. 38 . 05 o long x 16 1 wide: cells
near stomata shorter: anticlinal walls 4 11 thick. without ||:'[..-_ with a shallow erevice alone
middle of each on outer surface: outer walls tlat, not sculptured. Trichomes absent.
Ii}{rm{r'!'rl]-ll l'l‘“*- not {'uli!ﬁu_-ll_

_le- -;n'ri“i' name ri fu:‘!’H!HH! i- llr*l'i‘u‘t| frnrll tlli* |m‘u“t'_~. HI*HIIIH. Nnear lht‘ |-|;il.'r*
where the specimens were collected.

Description: Pagiophyllum revoltinum is represented by three specimens - two with
cuticle. [II!' 'I'}[rr'--;wrimr-n .\u, 2275 ;Itlli 1ts ['ullllh*l‘[ull'l \‘nl, .‘12”1: |]I=* Hlllr'l‘- "'\ul. 2283,
lacking cuticle but from the same stratum and locality.

P. revoltinum is placed in the genus Pagiophyllum with some doubt, as it shows an

extreme form in the i‘|l1ll_.';ult-1] [ulr;!”r*|--ili:*1] leaf, but it has been included chiefly be-

|.:r".i-!H-. Al I'.-;_;”rla..ll_--.”!.”,- Fl-'I'J:I'i”-'-.'.rI =k, D% B»—
\. Typespecimen No_ 5284, Secale equalc 100 mm.
B. Cuticle of ]».~|. Specaimen, = 160
{ Cuticle of Tvpe-specimen showing loma with papillae on subsidiary cells. > LR
). Cuticle of L'vpe-specimen showing stoma without papillae on subsidiary cells; shallow
crevices glong outer edee of anticlinal walls indicated by close dotting, > 400,
E. F Caticle o {:.,|.r-.-:!|--|||:r|': each circls represent: gne stoma: E shows non-stomatal
region, * 29,

i
. HRecon:strueted transverze =ection through stoma; eulinised walls shown black, uncutinised
wills dotted

Armows [ along the i"n'!:_' axi= ol each =] b cimien.
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cause itz cuticle is like that of more typical species. The specimen looks almost as though
the leaves were in two ranks: there are, however, ones on the upper side which have
broken short. and examination of Text-fie. 20 A shows the leaves to have been “I"'"I!“F
inserted on the axis. | have nol been able to decide whether the broken leaves WEIe Ori-
sinallv more or less flattened into the plane of those seen along the sides, but there j:
1o iIl;iil';lliqlli 1|| Il!r'iE' IIE'-II'l'.L :'u[t-lT"Hl!'l! aor I\ki-ll'll HI“""' ”“”," j”i” ”“lir It"ilf'lh'.l*-l'-.
One fracment of cuticle (Text-hg. 20 E) shows an elongated area devoid of stoma-
ta. 1his 18 I}.|u|1:||1 to represent the region alone the lateral margin. but it is not certain
;{Illl maby |r-' !l]n- rrlielu{i'-' ot one ol the surlaces, '”h* 1‘1]!fl‘li|.‘ll' ]ulili”;it' (Il Iilr -lIEln;tI!i;I!'f.

tlrll!-" Ihi- .._‘l,l'll1|. ..1_'|.||| IE | Er.l' !‘Ii.l[ ,.i |I|":.|JJ|1||rI 1ill,1!|1’-|ra |.|f|l] |”: -'illll" l.i!‘l.‘ ;.lr'J f'll“lll]t'ti'l?’. :.il"'

sent,
Il.-pf”l’l'J”jﬂ.h.'!..r," 1"\., .J|||r-[' -Inli.-w 0l |“-'.|"_"HrJ'.r.|'r.*Hr|'r|f-'I.'r J'H!‘- *l]l‘ll IH”_" If‘iilﬁf"- "nIII] i}i“-JHf'l
( ' i

sides. and the specimens are unusnal in this characteristie, 'he lack of a midrib prevents

i =

[If"ili |r“'|”"l‘|'|| 11 .Ilr !"”Irl. i':'lf.ll'jllhn !-! AT 1.1 I1 A " _|.||.

|H!i|“|.“. I"'['il!':' are present on riﬂ.- .,.|.-.i.,:|-,||1. 1'1-|[- ol .\“, COnMivens I\l‘xn“]

and P. sewardi Kenpavr [Kesparr, 311, but neither ol these species has leaves of

i}

I!lf’ =ddine =}|.I|||- a5 those ol . revoltinum

Forme-cenus DACTY L ilfi"“HHIII1 M gen. nov.

[

(»eri rety pe . 1 Jete .'HII [fe -.-,'n"--"'l-l'lf."n'-'.' i FISLICLUT

Diarnosis : Branching woody twigs: individual shoots not flattened. Leaves borne
spirally, arising from ecircular leaf-base cushions: free part of leal longer than broad,
spreading. pointing forwards or outwards: strongly biconvex, eircular in section, not
”;le-r!m{ ,?..;~,;1,-|.[|,=Ha - ;':l-".:| :.':Ls!'_.'il'- IOL ey i-'--r‘!' APEX T'nHFHlm'. | \'.-rmliuu Nl 1.~,nnurlll.
i”“"ll‘ ”'il'l*. S LOTTTEL ""tliF'l"i-‘i:_' all over leal sUriace. -l‘!lll!-l':‘*l. ol i.HI'IIIJH',.: IH-H'_‘.i-
tudinal rows, not grouped into bands. Stomatal apparatus haplocheilie: subsidiary cells
four to seven, small, not 2unken, all similar. forming a eylindrical chamber above guard
cells: ruard cells sunken. grientated irrecularly. Enecireline eells ”“..I”.pi“];,,.dl forming

an incomplete ring. Epidermal cells isodiametrie, rounded. not arranged in longitudinal

rows: anticlinal walls without pits. Trichomes ahsent, Hyvpodermal eells eutinised.
1

he name of the genus means « finger-stall leaf » and is suggested by the blunt

cylindrical shape ol the leaves.

Discussion of Genus: The form-genus Dactvlethrophyllum has been instituted to in-

clude a leafy shoot which cannot be included under Grachyphyllum Brong~, or Pagio-

phyllum Heer as defined by Kenpavrn [30: 311, 1 ntortunately no reproductive strue-

tures are known. and the athnities of the plant are thus unecertain, but all 1ts vezetative

features mmdieate that it 15 a contler.

Dactylethrophyllum 15 at onece distinguished from both Brachyphyllum and Pagio-
f"h'!'””-'” i'f‘ the external torm of itz leaves and the structure ol 1tz euticle. In gross form,

the free part of the leal of Dactylethrophyllum is as long as broad. tvpically much long-

er, and always projecting beyond its own leaf-base cushion. In this characteristic. it is




L
it |
|

more like Pagiophyllum than Brachyphyllum. In transverse section, the leaf is strongly
biconvex or circular, without angular margins and showing no dorsiventral Hattening.
It is thus different from the other two genera where the leaves. even when very thick,
are distinetly bhifacial.

In addition to these differences in external form. the eutiele of -”'”f'f‘h“-'!"”“I*h"',!'f””
shows eertain well-defined features which =eparate it from Bachyphyllum and f'fiuif:pfu'ﬁ
ferm. An important difference is that of stomatal distribution. The stomata of Dactyl-
:*rfu'n.u.-"ni’h.'rn are «-nttl:-rr-sl al l".mnlum over ﬂw entire leat-surface: l‘rw} are naot ;u-r;mum!
in longitudinal rows and they are not absent from any part of the leaf surface. On the
contrary, the stomata of the other two genera are usually arranged in rows, and in some
‘E'“*'ir‘- l|!=*} may be absent lrom a tract alone the median keel of one or both surfaces.
or even the entire upper surface of the leal. In addition., Dactylethrophyllum has stoma-
ta in which the subsidiary cells are not sunken, and epidermal cells which are not
eloneated and which do not form longitudinal rows.

Unfortunately the venation of the leaf is not known., and there is no evidenece from

the fossil what 1t may have been like.

DACTYLETHROPHYLLUM PERISTICTUM sp. nov.

Plate V1. hig= . ext-hg., 21 A-E: Text-hg, 22 A-B
T'vpe-specimen : De Zigno Collection No. 4875.
Locality: Scandolara. Vieenlino,
Diagnosis: Branching irregular. probably alternate: leafy shoot 12.0 - 16.0 mm.

uj,ll;-; ;!1i-' il'tl'lllllill;: ||'q'.1i.'£|._!"1"-\. [-1- . :_l,l:' . "..'..il!i'. I.r"II"LL'-. LII'I'.‘HII'_’Hi i|| i -[Iil';ill. |l;tl'|_l‘_'|-'
concealing leaf-bases. diverging at an angle of about 45" to the stem. continuing without
constriction on to leaf-bases: free parts ol leaves not {lattened into one plane, typically

=

70 mm. long. 4.0 mm. broad and 4.0 mm. thick near base: upper surtace .0 - 7.0

mm. long: leaf with parallel sides, not upeurving towards apex; circular in section; con-
vexitv of both sides similar: lateral margins absent; apex blunt, rounded. Cutiele thick,
Stomata scattered all over leal surface, not arranged in longitudinal rows. Stomatal

apparatus with a ring of 4 - T subsidiary cells; subsidiary cells not sunken, forming a deep
cylindrical pit about 27 p deep: cells all similar. polar and lateral cells not distinguish-
ed: outward facing surface of subsidiary cell narrow, thinly eutinised, slightly raised:
surface lining pit more thickly cutinised. Encireling cells unspecialised. forming an in-
complete ring at same level as ordinary epidermal cells. Guard cells sunken at bottom
of pit, thinly cutinised : orientation of pore variable. Epidermal cells not arranged in
loneitudinal rows. polygonal, isodiametric or slightly elongated, with rounded corners,
typically 38 1 long x 32 | wide: anticlinal walls 4 1 thick. without pits: a shallow
crevice along middle ol outer surface of each: outer wallz with a very large thickened
area 1'ur'n|in,-_* d iIHlI m‘l'll[r}itlj_' most of cell-surface and I"'“jt"i'lill;_{ inwards. Trichomes
absent. i'lf'l“"l*‘r”“il cells entinised: isodiametric near stomata. elongated elsewhere.

The specific name peristictum. meaning « pricked all over », refers to the random

seattering of the stomata over the entire leal surface.
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\. Cuaticle of Type-specimen; coarzely stippled areas indicate pads of thickening on epidermal
celle: shallow crevices along anticlipal walls shown by close dotting: broken lines indicate
|:-_;.__i.'|-.|| ..II !i"--" |'._||| i ',.,lI- ..I -:|i| .||||_ |.||. |.:_] ||I .i !‘|.|- :I'. :_|I|-_

- FexT-FiG. 2] Dacivlethrophyllum peristicium gen, oL sp. nov,

(
I

A,
B.

).

Cuticle from Type-speamen No. 3875: each dot represent: one stomas; shde A, x 15
Cuticle of Type-specimen: codaf ely stippled areas indicale pads of thickening on epidermal
cells: shallow crevices along anticlinal walls hown by close dotting: broken lLines indicat
hypodermal cells: thin walls of subsidiary cells unshaded : shide A, X 400,

Cuticle from Type-gpecimen showing distribution of stomata; slide A 1 6l

Cuticle from Type-specimen; each dot represents one stomas: slide B, X 15,

Reconstiructed transverse section through stoma and -,|-|t1'1'l|1I1'-'. cutinised walls ehown bhlack,
anentinised walls dotted,

(The arrows point along the long axes ol the specimens




folium Zic. » in the catalogue. and is the Type of both the genus and this species.

Specimen No, 4736, also from Scandolara. has cuticle showing similar charaeteristics.

The Type-specimen is part of a branching and eurving shoot about 190.0 mm.
long, but it is not known if it is of ultimate branch order. Numerous persistent and
spirally arranged leaves arise from partially concealed leat-base cushions. The leaves
generally point outwards and forwards at an angle of about 45° to the stem., but on the
lower part of the specimen the angle of divergence may he greater. Each leaf is very thick.
and no lateral ridze is present. =o | conclude that it had no marked angles at all ['he
]rn!f'-ilfnr*\ t VETY *rtllill :illll |udl'ilt*1‘{!} I'nllll{h.*l!.

The cuticle is unusually thick. and the rather sparsely scattered stomata, which

are distributed at random. ocecur over the entire leaf surface. There is no particular band
or area devoid of stomata, A marked feature is the development of the euticle overlying
the outer walls of the epidermal cells as deep block-like pads extending into, and dimin-
ishing the size of, the lumina of these cells. In surface view they appear as much dark-
er and more opaque areas. There is no evidence that these pads projected above the
general level of the euticle. This peculiar feature has. so far. only been seen in Brachy:-
phyllum tropidimorphum sp. nov., and I know of no other plant which shows it.

The stomatal apparatus is circular, with the guard ecells sunken at the bottom of a
deep eylindrical pit. The margins of this pit are formed by the narrow subsidiary cells,

which themselves are not sunken.

Form-genus ELATOCLADUS HALLE.

1913, il'llllll'l-'lrjul,= J|1l||' :II_ [

[he form-genus Elatocladus. as defined by HALLE. is a comprehensive name for

sterile coniferous shoots that cannot be satisfactorily assiened to a family

In its widest sense it includes shoots with linear. single-veined leaves with a pseudo-
distichous or spiral arrangement. The name i useful for sterile shoots which have been
meluded under Taxites Bronen, [6] and Palissya Expricaer [10]. Tt is distinet from
the form-genera Brachyphyllum Broncw. and Pagiophyllum Heer, which have fleshy.

appressed leaves and four-sided. sub-falcate legves respectivelyv, and the form-genus
- - =

) L . 3 ;
Podozamites Beaun [4] which has flattened leaves with several veins

In the collection of DE Zicno there are several specimens which 1 have identified

o= I’IJF-Fflle I&“JIIN. 1i”‘ t‘.\[l'!'ilii] ||“|r]|l]l'|lﬁ:'-_'_} H]'”Il“' l l!“'&“ 1}“,11," Ilt*tl[l i.ll'l"' I.'Ii |Ii“‘li“-ﬂ”i."‘]l i“l'*

torms. The enticle was prepared from the coaly substance of some of the specimens.

but in all cases it was so tragmentary that no details of the epidermal structure could be

sSCell,

Ihe three names given by Granpor: [17] obviously refer to these specimens. but

since she gives no descriptions or illustrations 1 have not been able to decide to which

particular ones she may have assigned the names,
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not flattened into one Llhln-u Leal-bases concealed by “l'“ ol lower leaves, Leal dorsi-

ventral, 7.0 - 10.0 mm. lone. 1.5 nm. wide:

lamina pointing forwards: midrib incon-

HEH!WInlltl apex abtuse :f?f, _ A
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largest and measures 160.0 mm. long, SRR
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I'he species is typically represented by W\
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sterile shoots with closely overlapping. flat - _
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tened |-*;‘.n-- arranced 1 a =}-|I':'|. 'he nadrib : AW /]
15 nol f'lltl‘ilii‘lllu!-. hut 1t can be seen on Lhe N '
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with the stem. All the leaves spread radially |
[rom the main axis and they are nol orien- \
l.,'!lr‘ll mlto one '||,:1.'|| \ 1,
l 1\“““ ol no olher SPELCIES thal ook =
'I[rih‘ like this one. and | h”""- I-]'-'"r"l"!"" 'exT-rFic. : el FONEASIS Sp. N0V
instituted a new name. ['ype-specimen No. 5278. Scale equals 10.0 mm

FLATOCLADUS ZIGNOI Ep. Nov.

Plate V9. L= v, - lext-he, 24 A.l

Type-specimen : De Zigno Collection No. 4835 (and counterpart No. 4

-
-
S
o
e

—

Localities: Rovere di Velo (lype-specimen): Rotzo: Val d’Assa.

IJEI‘IL’H{:.\IHI '""'hliiu l'nl]”Ir‘I' “-I!HHI: 1EII‘;1IH'1]iI'I:L.' not I\.IIHHII ). l.r‘ZHt*'- ;t]'i";lll‘_;:‘ll EH ol ‘[liréll

of about 2/9: leal arising without constriction from a decurrent leaf-base: free part
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F'W.J specimen No. 4833, Scale equals 10,0 mm,

B. Specimen No. 4775, Seal equals 10 mm,

L. Specimen No, 4843, Scale equal= 100 mm,

1). Fart of pecunen No, dH43 enlarged 1o chow leaf formi and deemrrent leal-bases. Seals "|""'|'
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of leaf spreading at an angle of about 45" to the stem, 6.0 - 12,0 mm. long. 1.5 mm.
wide and 1.0 mm. thick: apex obtuse.

The species is named alter DE Zigno,

Description: None ol the specimens to which 1 have assigned the name Elatocladus

zignoi has cuticle, All of them however agree closely in their external morphology. The

I'u”nh'II‘lj.l are reg: 'r'{lr-ll as ||:-in-_' .n' :;';_-”;.[';

1766 - Taxvites - Rovere di Velo 1833 & counterpart 4835 - Rovere di Velo

1775 - Taattes - Rotzo 1839 - Rovere di Velo

1831 - Palissya Williamsom? HroNeN, - Val 1843 & counterparts 4765 and 4849 . Palissya
d Assa - Rovere di Velo

1832 - Rovere di Velo 1847 - Rovere di Velo

The leaves of this species are only slightly broader than thick, and the free parts
arise abruptly. without constriction, from decurrent leaf-bases. The midrib 1= not con-
spicnous in any specimen. and the longitudinal depressions in the imprint of the leaves
i the rock-matrix are regarded as indicating that the leaves had marked lateral margins,

Specimen No. 4831 has an interesting label which refers to its locality and vertical
position in the « grey limestones », as well as to its uncertain identification, The label
r‘.-h,!l. i f';”',r\u'u'r{ I J'l;l"IHH.'M-rth_" HI.‘HNLE. strali interior l]i'”.i‘-ll“l?‘ lil'”-,'1 Il"i;:i l]* \ssa a 50)
netri al di sotto dello strato a Cicadee. Determinazione i queslo indiavolato esemplare
|r|l:|IH immcerto | | 654) », There is n.ﬂ:l_'-n e ul.ii-‘!' I'ﬂ'f.-'t'i""l‘r'- alsp on a -|':"|'ill]r.'I] |:t}l='l. Lo

carine strata in the Val d Assa. This 15 an important point

I_]|.> IrT'rht'IH'l' 1]1 two _[llili’li'
since it may mean that one 13 dealing with two distinet floras. However. for the moment,

I will leave consideration of this possibility and discuss it in a later publication.

f_fl,'lH”'.HH'ﬂ..H{JF.i': '|'!1. -»E_Hu-i- H1 .J j',;“.;-f;;,h,w :t"_Hu." dre ‘n'_'i'_\ Illr ={Te ||| lIlr- "n.t*'..ﬂ'IHli"l-:'

]ml'l- 4_|’[' 1':||1+*-]'l1=;3r{r1_' uhnnla |'|-1'r-|'l':-|i Lo .'!'.-F[!IHIHFM u'u'rfr!'r‘:.'”nmf' 'I:|’-I:H"“~{-"~.] SEWARD “lﬂ‘{-

b
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COones, I iri'l'lu'l' il 1iq-=r't‘i|::|- |h|'![] IHHL‘I' '.H]Hl[lr'l' [1a111e.




RIASSUNTO

La classica collezione di piante fossili dei caleari grigi del Veneto del Barone AcHiL-
LE DE Zic~no forma la base di una nuova serie di pubblicazioni della quale questa con-
tribuzione rappresenta la prima parte,

Queste piante fossili. conservate nel museo dell’Istituto Geologico dell Universita di
Padova. furono raceolte dal De Zicno e da lui deseritte ed illustrate nei due volumi del
magistrale lavoro intitolato Flora fossilis formationis oolithicae (1856-80) ed in altre va-
rie pubblicazioni di circa lo stesso periodo.

La flora fossile. proveniente da roccie giurassiche. era conoseiuta in un primo tem-
po soltanto a Rolzo nei Sette LComuni vicentini. e fu -!'|||H'I'T;l l"ll‘} 1 764, -ut'l‘n]riln | Abate

DEL. Pozzo. Altri autori. anche piu tardi. riferirono sui craciments () plante fossith dh

Rotzo. ma toeeo al De Zicxo di pubblicare le deseriziont e le illustrazioni. complete e

seientifiche. delle [|i;!1i|--_ durante il pwruuiu | 802-0] 1|l|.il11|u 1':_'“ sl grcuprayd dello stu-

dio della flora.

Alle ricerche pubblicate si ageiungono i manoszeritti imediti del De Zicno. che an-
cora ---i~h|||n r|r-“.1 tub|n!ir:lr_--';| 1[-'H'|=~Iitllln Hvufn'_'il‘n i“ |’.H|1H;L -“]H =ua morile i| “iil'uih*
slava inl'r*}-.‘ll‘.rrh]n atlivamenle i| h'l'.-*nr'l| H|li|11rr 'HIJIHI]l' 1|1'||;| '-l.‘r-llll'illll‘“:'I f‘?ur‘n jl-ll*r.‘-rf.lf.'\... Il

quale non fu mai pubblicato. Quest’ultimo volume avrehbe contenuto le descrizioni ed

Hlustrazioni delle conifer tossili dei ealecari eriei.

L3

Una revisione parziale della Flora fossilis... fu pubblicata nel 1913 dalla GranNpoRi

sotto 1l titolo La Flora (et L.alear: (;rivi del | crielo. lIi'IHI Ill I*Ill' '__'|| q*:a'idrrr“l;i['i del DE Z1-

GNO non furono esaminati da altre persone. razie alla cortesia del Prof. Giambattista

¥ g [ i » . - w - - -
Dar Piaz ho potuto approhttare di un esame minuzioso di dett; --wm;pl;]n per 1 miel

nuovi: studi.
. interesse primeipale della flora fossile dei caleari erigl risiede nella sua eta geolo-

;:'i:';!. [':'-".'l L1 r‘“r'lillt.l |'|=r!h‘rrrpﬂl';irh‘:l i|1'H+* ”ull‘¢' fn--ifi II:'“P I'lﬂ’l‘it" f_lil,tl‘;h-ii"lx‘ Ili'ilif"

inferiore) del Yorkshire nella Gran Bretagna dal De Zicno. che per errore attribui al-

clne "”“"f”.'r’ll*' tossili. Irrmq-nir-nli 1|1|;_']i slesst strati. a [i]li oolitiel. “pillin:—l]i recenti.

che non sembra =i possano discutere. a causa dei ritrovamenti di faune fossili associate,

collocano la flora con la facies pra alta del Lias medio (Charmoutiano) nel Domeriano

e 1n contatto diretto con la base del Lias supertore ( Toarciano). cioe nella zona a Palto-

pleuroceras spinatum. Per questa ragione. dunque. uno studio della flora & tanto im-

[Hnl'h‘lll[l' |Illil'EI;' ” l'umr|i|r'--n tli -5|H‘E'i1' 1'i llfl Ilnli'f.i:.t, [.I}]'H‘ lll !-nl;t.. l!l] ina I‘H'-I‘ 'lll"“il '-illll'jil
della flora mondiale.

E” stato compiuto un esame petrogralico di piceoli esemplari di due tipi delle roccie
pia comuni - il tipo grigioscuro di Rotzo e della \

"al d’ Assa. ed 1l ti]m *,:ii‘i“ihll‘n del
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i}f‘:[.lli}-.'lllli. Ambedue le roccie sono caleari a grana |lil‘lfllli“~illlii e questo fattore contri-
l?lli*i‘t‘ H“![Illiil'll'l stato di conservazione e ;1'[!1!”1”;‘;[.'1 ;_:r;_:ndq-r_z;l di Iitl"l.l]]i T]l.'i I:.”-xr'-i]i!_ l.a
roccia raccolta ai Pernigotti & eccezionale per il fatto di avere grana pin piccola di ogni
altra roccia comparabile. Inoltre, ambedue i caleari hanno subito poca ricristallizzazio-
ne, il che ha pure favorito la conservazione organica. E' probabile che essi si siano ori-
ginati da fango aragonitico, il quale ricristallizzo al tempo di litificazione della roccia
senza un aumento nelle dimensioni dei eristalli. 1] carattere petrografico indica un am-
biente come quello dei mari intorno alle Bahamas ai tempi nostri dove 'aragonite. mi-
nutamente eristallina, va |ll‘u'l‘iiri[ﬂl!1|:: dalle deque oceaniche in aree di acque poco pro-
fonde fiancheggiate da rizoforee. Nessuna prova irrefutabile di un ambiente marino esi-
ale Fu"['fl nel due l'wt"lll|r1;tt"l esaminatt e le conchielie a {-;H'l‘[} sottili. che sono [][‘fi-:r*n[i in
ambedue i casi. sono forse di origine non-marina. Chiaramente nel easo del calcare oT]-
gioscuro. che ha un contenuto organico povero, 'ambiente era stagnante. ma [’altro
calcare mostra con evidenza d’essersi formato sotto I'influenza di una leggera azione di
corrente.

]” "””“jr”';i casi l". i'i””l" |.H“-:I“ conservano ancora tracq l:' tit‘l ITHIl:"i'i..I]l' 1|I‘.l_!l'i['lllv
rio delle piante. La cuticola, molto resistente alla decomposizione. ¢ stata preparata da
tali !'-t*lll|lhil'i in modo che un esame miﬂ'u-rn!.im. mostri 1 dettacli nella distribuzione
-t|1-”|' l'l‘”lllt* l-[iilii*rn]il'|u' e ilu*:li stomi. i]in'u“ framumenti del materiale |I!';_'ill'lil.‘l!| iII ina
pianta fossile sono sottoposti all’azione di clorato di potassa con acido nitrico concen-
lrato per fl{nli:_‘i-\'t“nliqllallirn ore. 1l materiale viene indi lavato con cura e sottoposto
all’azione di una soluzione d ammoniaca dilurta finché tutta la materia organiea sia stata
estratta, indi le piccole scaglie fragili di cuticola vengono montate in sciroppo Karo. 51
III'H* asservare l']lt-‘ l[ilt'*!n -t'il‘il[}|rn £ IHH“II Illih' jrer montare lt' -f':i:_'“t+ i.“ {'illii‘llhl 1|r“l*~
ché con esso la disidratazione non é necessaria. come quando si uvsa il balsamo del Ca-
nada. Inoltre gli zuecheri di cui & costituito non eristallizzano quando si solidifica.

Giacche esistono poche notizie sulle conifere fossili dei caleari grigi ho cominciato
1 miel studi con una ricerca su (quesio gruppo di }ri.'mtr-, attingendo liberamente dai ma-
noseritti inediti del DE ZiGNo.

Per -'Hl'l]ﬂirilit le conifere sono divise in quattro forme: forme a foglie crasse, di-
sposte a spirale. la cui nervatura non e conosciuta (Forme-generi Brachyphyllum, Pa-
ciophyllum e Dactylethrophyllum). forme con foglie ad una sola nervatura (Forma-
senere Elatocladus sensu lato). e forme con foglie a parecchie nervature (Forma-genere
I-‘m.n'”:m;-u'n-_u sensi lato). Per ora sono deseritti solamente i |nrimi (Juatiro ;:rnrri. e rlu;m
Ln u“r‘l‘iul'i‘ Ilr'l‘imln l!l .-[Hl“u It' ful'nlr-* Coll hl;_’“t‘ b | il.'ii"t'l’l'llii' nervalure verranno l!lf-
ceritte nella seconda parte delle presenti ricerche. Inoltre gli organi riproduttori verran-
no illustrati separatamente pin tardi, perché non e¢’¢ prova della loro appartenenza ad
aleun esemplare gia esaminato.

I due generi Brachyphyllum e Pagiophyllum sono molto simili e differiscono soltanto
nella forma della foglia. Nel Brachyphyllum la parte libera della foglia & sempre corta e
raccolta, e non supera la larghezza della base della foglia. mentre nel Pagiophyllum la
parte libera & pin larga e la sua lunghezza supera sempre la larghezza della base della

foclia. Tuttavia c’e talvolta una certa sovrapposizione fra forme estreme dei due generi

e non & sempre facile differenziarle. Non ¢’é neppure aleuna caratteristica della cuticola
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che le possa separare. In generale, perd. gli esemplari italiani rientrano chiaramente
nell’'uno o nell’altro gruppo. T presenti studi mostrano che cinque specie del Brachy-
;u’n”um ¢ =elle -;n-l'iv del f‘l.‘;fnflh_‘h”“”! 3] |rt'+*~n*nl;um nella tlora dei calean '-5"i.'='i- Tutte
le specie del Brachyphyllum e sei specie del Pagiophyllum sono nuove per la scienza. La
settima specie del Pagiophyllum (P. rotzoanum) & stata gia descritta dal MassavLonco e
dal SarorTA. Tutte le -|rr-t‘i1* sonog distinte dalle altre sctoperle nelle rocecie ciurassiche
britanniche. e non si & potute identihicarle con lorme provenient dagh altri strati gin-
raszici dell’ Europa e dell India.

| a4 nuova lorma-genere “ri— |’.1|'ri!'ﬁ!'upi"f}f.l'rnn.‘ e stata i*liillilii per irlt‘illf|rflr‘ LIl Faio-

Brachyphyllum o al Pagiophyllum. Purtroppo le strut-

scello ehe non si puo attribuire a
ture degli organi riproduttori sono sconosciute. ma tutti i suoj tratti caratteristici indi-
cano che si trattava di una conifera. Si distingue tanto dal Brachyphyllum quanto dal

a =114 r'Illit'irLJ. ].r"

Pagiophyllum per la forma esterna delle sue foglie e la struttura de
hr_-i.fr- =N tanlo ]Hr'--_-hr* -“Llnln |.1l':llz-. ﬂpi!‘.imr-uh* [II.I.I [Ilrl:hrr ¢ Sl r‘-|r‘l1ilni'||.- sempre dl
di 1a della base della foeglia. In sezione trasversale la fogha e cireolare o ampiamente bi-

Colves=d. seéllzd Hr'h .|r|'__n|n-i. e non mostra .||l'1i|l .-+|*||-5Lrllimr'n[n ninlﬂlh'ltll'.I"'. 'I'H“l"' Ii

!lr,!l.h, |'=, :'j'rj,l';;lr,-,;-'..*lf,r,';“ ill‘:"‘l'“EJ --i ...h”“" I{i-.-|'”||.|};|1i a casn su hatia ]‘I -[][l|'|-’]|:-|i- I]rll.._l L0)-

olia e non ordinati in file longitudinali come negli altri due generi. Una sola =PeCic del
Dactvlethrophyllum ¢ stata scoperta,

In SE11=0 ]rilt ;||]|]|i.q |,r lorma-cenere f'fr”ﬂlf'f”n'fl—f,ih |-”:'|]|llr‘ |',”|J||-i'1'||i -!1‘T'i|i 1|I conifera

con foghe lineari ad una =ola nervatura disposte a <pirale o a |--~‘1L1|IHH-Eil'H. Stortuna-
tamente non & stato possibile preparare la euticola per fare un esame microscopico degli

!'"r".':f'i-'.:l'i Il-”!‘ fuh;.-'.lllurrrlr.l'.'w jo {'||=i -i =11V |]::1-.|||r- 4|1-|-|:|!ir',a |r' llllr' -In-rn- [Jl'r"l‘Hli =-:|I;”||r'l'|[4'

lramite la rnnl'lu!n:i;l eslerna.
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