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EFLERACT

Approximately £ifty specimens of cozpressions of Gloasoptaridean
leaves, a ntewr, end peversl peeds or eeedeliko Lodlcs, froa the Trenovasl
and Southorn rhodesia, ars dezoribed snd corpered with proviocusly
descrited specios frou India, sustralis, iAfrica and Argentira.

In the genus Oanparoptaris Yefoy (1075)s one existing apecies
end ono new ppacies aro described, snd four further texa are descrited
taut not nased.

In the gonua ﬁlﬁ#ﬁﬂﬁteris Ernngnierty(lﬁza), two now gpucies

are descorited, throe taxa are reforrod to or clogely cocpared with
oxisting apeclus, and three further taxa gre desaribod Yut not nexed.
Fifty epocivens of potrified wood from Ehodesis snd fouth tost
Arica have Vean oxcoined Yy msana of petrclogical ssctions. cht
specinons pro glven apesifio daslﬁn;tiqn. ircludingz two now gpecies in

the gesus Jndorylon fndlicher (1847) eni cne new spooies in the gonus

Ianarhrdoxvlon Seward (1919)-

A naw gonun, Eielicoxylon, is propessd for wocd proviously plsced
in the gerus Spiroxylen (Talton {1925), #52 & sscord apocico ia sssipced’
to this now genua.

The otratigraphical velus and possitle evoluticnary sigmificance

of those wcods arv discussed.
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e SeRAmTnRAYEY CF THE KAREOD SYSTFH
X0 CYETEAL ARD BOUTHELN AFRICA

i‘tm"ﬁarmé Lods m.xm in wost jarts of Atrl)aa' zsouﬁ; cf
thy fghara, znd are cam}ﬁaea of héthi volosnie and sadluentary rocise.
The oystoz i I:r;can from South West africa and Angula in the wai
to ﬁozmh&qua ard ?xmgamriw in tks eszat, asd fr&m Caps Provires $n
the gouth %o Ifgmﬁa and tho Conge in ths nattﬁ.

 In the ﬁXaléhari daaart mgimﬁ azd in Yortuguass Laat Africa,

the rors or-leaws hordsontal Karroo buls have teen covered by yoimger
Cretacacus and Yertiary deposita. Pgyriicularly to the west and to &
Jussar extent ¢o the geuth snd cast of this regicn, co:z,aiani'nhla N
erasicn has ccéﬁrm&. exposing the Xerroo beds wnd coxs of the unier—
iydng rocks of the Caps end othor older fiystemse. Thus in Southern
Africa, cutéreps of the Karrco s;%é:tw fors s rore or leso contimicus
tand following tha ccaailim oi‘ iks continonte

for conveciense in description, ‘g.h du ‘i‘u%t (1954) srbitrarily
dtvidu& the Esrroo Systen into a Scuthern snd Northern aras, sleng &
1ire through ¥irdkcek in South feat Africa to Pelfast in the Tramsvaal.
It 40 in the Scuthern ares, cozprising the Taps of Cood Hops, tho
Oranze Free State, Natal, rarzutolang, amit i:arts of touth rest ifrica
and the Transvasl, that the fysten shows fta greateat end wost cozpleto

davalopmsnts In this ares are to be found the typs localities aftor



shich the four mm sutdivisicns or tha Karrco fystom ore naned.
Theso are, in crdnr of dcpoaitim, tho Duyks, Locay Peaufort and

the Stormberg seriss (Talle 1, Page 5). If these atrata were all
devalopad to thelir moxisum in eany ona locality, thoy would give e
totsl thicknoas of over 35,000 feete Each foriea i3 ggain oube
divided, tut in this casey the strata have been given d4fferent

local paces, dependinz on shere the ocutorops occurs The Scuthsrn
facien chows a ocuplote succsosion spanning parts of tho Upper
Folaaozoio and the Lower Lesozola eru, as recognised in the Korthern
Bonispheroe %he baasal Twyka t41lites and shalea (vhich reat
cozfortably on the older glacinted rooks of the Capo System) are
ilacial deposita 1aid down during the tiue of the Uppor Carboniferous
Period of Europa, whilat tho Stormberg feries ias aprroximately
equivalent in ago tt; tho Upjer Urimssio and Lower Jurassic Perlols of
Europee

Ths doposits cre almoat entirely of Continental origin, tut -
there are occasional ircursions of sarine deposits in South Yeat °
Africa, which have proved to te of great i:portance in dating the
adjacent nonezarine bods, and in establiching corrolations with tha
Goudwena teds of Indls, fiouth Anerica and justraliae ]

In the Horthern area, vhich inocluies Fhodenia and Lalawi
(8yasslond), angols, Tonzanylks, tho Conso, Ugarda end parts of the '~
Trenavasl, Ischuanalard and South teat Africa, tho Karroo fysten is not
slways completes The Dwyka tillides are ususlly much reducsd or stsent,
80 that tho :*:ecn beda may reat on roocks of pre-XKarrco 6ga. The

Doaufort and Loca Ueries may aluo Le 8o reduced that tho Stornterg



tols rest on Ecos or even earlisr rockse

Fosedl plantn are known fron various sedinmsntery rocks
throughout the nhole of the Karroo fuccsssion, comasncing with the
Plossonterio florm which extends frcm tho Dwyka to tho wldilo Fosufort
seriens, wnd poreing into o licroidium flcra, shich is coro like the
Xesozoic {loras of the Horthern Henlojhare, end which 43 found in the
Upper Tezufort end the Slormbery Serica,

In South Africa, knowledgos of the succession of Karrco floras
1o dus chiefly %o he work of 7elllar (1£56), Soward (1853 = 1919),
Lealis (1521), XrGusel (1956), walton (1523, 1525), hozae (1933, 1958)
ond tu Teit (1654)e Lors recently, flunnteaa (1552, 1956 ayby 1559 a,b.)

has sdded grastly to our kncwledge of the florsopteris flore os dovelogod

at Yeregniging, and hes decorited an doportent esries of Glossoptaridesn
fructifications frox this lecolity. Toixoira (1947 = 19%4) hus
descrited tha Sloamopteris flora of Nozastique, whilet Pant (1558) enid
Edoz ard Dosa (1960) have dasorited that of Tengeryika and the Conge
raspectively.

In Ehodsnim and Yalawi (Hyasoland) the xain contritutors to ocur
knowleige of tha fossil flora lave been Uolynsux (1903, 1909), Andrew
endTeiley (1910), Lightfoot (1514, 1925), Dizey (1957), talton (1923,
1529, 1956), Bend (1952, 1955, 1962) and Lacey (1959 = 1561).

The sulaequent parts of this theais dascribe recent collections
of foseil plant matorisl from saveral locslitiss in tho Keputlio of
bouth africa, in ihodealn and Malawi (Nyssalard), snd 4in South West

Africa (sea rap on Pege 4 o
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Fig. 1. Map to show the approximate distribution of some major
. Karroo Deposits in Central and Southern Africa, and
the position of localities of particular interest.

Key: A. = Main collecting areas in Rhodesia. E. = Ermelo.
V. = Vereeniging ( Plumstead ) D. = Doroskrater ( Kr'ausel)
L. = Lukuga ( Grambast ) J. = Jadotville ( Near Hdegyand
Bose's locality. )
Stippled areas = Karroo Deposits.
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* Source_of the Transwvnnl Y¥atorial,

‘$te maln work rojorted in Part iI' is tha investigstion of foasil
pla}itn Iroe Tellsvun Coinury, :‘ﬁ’:riﬁalp.‘ Trarsvasl, in ths FReputlio of
South Africa. o '

Tho amcimm wore taken fron the roof ahale irzediatoly olove

the Fo.' 3 coal 80a3 &t the Lrmelo Colliery. This sesm 1s the nlddle
one of fivey which togather with the intervening shales are rejurded
a8 representing the Nidldle Koce ferdes in ‘th‘zg ransvaale  (AeLe du Toit,
1954« coo Tatle 1, pugo 5,4 ard Hop (Text-Fige 1) coa Jage 4).

 She colleotion wan wale by Dre Jo Townrow of the Univeraity cf
Teczondn, ard sont to Dre Ue 8. lacey for examinatione 3y thunks ore

duo to the ﬁmwmnt of the Bdleviw Colliary for ax;anung pamiasio':

she Srmolo collection canslats of twenly lend speclions of a

dark greyy hard sicsceous whale, in which parts of woza Fifty loaves,
soveral «ntem'm& sood-liky bodiss ore preserved as conpressiona.
Looording to Du Toit .(1%54) .the cnly plants known hitherts trem

the Irzslo locslity aro fenpe:repteris otavats (Carruthers) vhite,

Gordaiten (Soorrerathiopatn) hislopt (funbe) end fSrheroniplium ep.

The oppertunity to atudy n naw collection wos thereforo, porticularly

attrootiva.

the rewults have proved to te of interest, not crdy in providing



seversl naw records for tho Fepublio of South Africe, tut slso in
¥lelding woll progserved cuticles. The dtudy of thsue outicles has
jrovided additional information regurding the olassification snd
identification of (gpragopteris end Gloosopteris leaves, and has
rosulted dn tha dicoovery of seversl opocies shich were previously
unknozne



10.

Toghnisuns Usod dn tha Invantiention of tho vrualo Colleation.

(1) racroscopis Yrertnaticn

Hoat of the spscimens ware exposed with the aid of o variety
of nuall cold chissle ond ngeological hasmere If a opociman was
pertionlarly dolicato, or if this sethod was likely %o daxogs
reightouring lesves, the overlying shale xas rocoved by dissolving 4t
in Bydrofluoric peids A emal) wall ©f vax wes tuilt around the srca
tf the rook to to rewoved, and £illod with 403 Hydrofluorio scides Tho
scid wos sgitotod with a cocelehslr brushe - Spont goid gnd dobris xas
repeatodly washed avey with d1s%illed watsr end fresh ooid vos placed
in the well, uatil tho specison vao exposed to the extent decired.
Cecosjonally tha uglton Canada talmax tracsfer mothod (Yor review of
tochuique, ses Latey, 1953) wam used to cxpose tho olverse sids of the
spaoicens

rotailed {rveatigntion of such features gs the venation of the
laaves roquired the use of atrong oblijus lighting or the ircorsion of
the opacicen in oithoy wator or xylols The particular wothod cmploysd
depanded on tho state of presarvation of ths materinl ltaing stuldled.

{21) Froonratien fo %inrné&égig sxnyination.

The techniguss used in ths sulsajuent oxaniaaticn wore by end
large those in cowsan uie 4n the atudy of cartontsad conpressions of

laaves, the cuticles of shich aro atill preserved,



1.

(o) Zezeval of cariemseccus materdnd fren the resl Yy rochaniesl rathols,
In sone cueeos, the corlonacecus lnyor was in the form of largs

1cose flskoa, which.could Yo sasily detachod from tha reck ¥y chippling

tho specizon with o cell chimel or o nsedlse The cellulese pull nathiod

(Lang, 1526) nos $rird out on thoss sjeciuens in hich tho carbtonadecus

lnyer sdharad firnly to tho rock, lut tho mothod was scon sbardoned, oo

1t invariebly rosulted in ths cuticla Lrecking up into vory scall

Lroguantoe .0 ’

(V) Chenlosl methed of reugying eaxhonssecus materinl frem the rooks

The follosing mathod was uasd succenafully to rexove firaly

" pihering osrbonaceocus raterial from the shale. A chicol was uzed to

rezove from the spsoiman s snell flaka of yock with the caronncuous

leyor ntill sttached to 4t.  7The rock backing was thon recoved by
discolving it in hydrofluorio acid and/or s mixturo of guch mineral neids so
ritrio scidiard hydrochlorio acids The chenical mathod proved to be the
rore vatinfaotory, oa 4t yieldsd larger pisces of cuticle than the purely
nestanical rothod, erd wam, thersfore, preforrved, unless it was particularly
dssired to keep the hant gpecimen uncarkeds Tven when the cutiole was
chipped directly from tha rock, it was found to Yo sdvantagsous to trast
the paterisl with hydrofluoric aold, as thia roroved eny grains of

#ilica which adhered Yo tho cuticle, and which smosetimso otsoured fino

dotail when the matorial was exnainsd microscopicellye

R O
- e fhe P



meontriont of Carbchacecus feralra follonine yaroevnl fron thale,

Yo matior shich cothod was uzed ta suganroate the caritcnacaous
 materisl fruz the rock, ths carionacocus layer was partislly oxidised

in & solution of potasaium chiorate in nitric acid (2chu1zo‘o soluticn).
'?hamminir:g zaterial was then travsferred to a eircular cover silp in

& duraluzin eupport {ces teolow), wazhed with dlatilled water erd then
treatod with dilute alkslils. Iiluto erxzonis mes fourd to e partbularly
effective, ond the feot that 1t oculd be easily rozcved frou the
proparation by washing with distillcd wator or Wy gentlg evaporation was
& great sdvantages The poriod of oxidetion in ﬁc‘tulzo'u solution varisd
froas about two hours ¢o eie;hi: or ten days, and the sutsoquent trastuent
with alkali verled froa a fow gecends in vory dilute exmenla to several
days in 020 smnonia or 207 potssh aolutic:i. Tho addition of a fow
dropa of Ethyl slcchol ¢ the alkald often cectod to neko the tarry
reaidues fron the oxidation procoss pass core sssily into solution. The
tine of sach troatoent varied from spacinen to specimen (end indeed fron
one part of}loaf to cnother) and could te dotermined only Ly a process of
trial and error. The epplicatiun of alkall sosotines dissolved the
tarry residus rapidly, and causzd the cuticles shich rezainsd to float
sparte Moro cften, howover, the cutioles had to Ve cejerated with fine
nosdleas Tiis oporation was fucilitated by the use of a palr of sizple
uioro-canipuletors (Fige2a, page 13)y which I Qesigned wnd ccnctrusted
with tha pasistance of Lre Jo0s ¥ildiaza (Tochnieisn, Fotsny Dejartucnt,
Univorsity Collega, Langor)e
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Kovazent of the neadls in tho horisontal plans 1s controlled
ty the Joyetick (4) which 13 attached to the tall eal sccket Joint (B)
wnd can, therafors, te moved in any dirsoiions by plucing the pivet (z)
&n clt;zm 'ﬁna pn;uaula to (8) the movenent tm@itte& rroa (&) through
the brass tuto (2) to the ncedle, is reduced by a ratio of apprexicately
20 ¢ 1., %ha.neadle 4s held in a proprictary dissceting nesdls holder (L)
shich prsses froely shrouwgh the tute (K), tut is held firmly in tho aplit
end of tuke {¥)s The tule (K) can awing vertically atout pivot (X) end
horizontally atout pivot (Y) (Ses oido viow Fige Za and ecd view Fig. 2a),
80 that movezent of the needle in ony direotion 4m ellosed fore Vertical
povezent of the necdle 4a controllsd by the vemier screw (I) which,
through the connesting rod (1), coves the ypiston (F) up or domn within
tha troes tuve (G)s fThe tall and socket Joilsssesdly (F) 4s vecuroly
tolted to tha top of the piston. . The nocdlo can te keld in soy dosirzd
position Yy tightaning the acrew of the ball and socket Joints fTha
dingrazs of this apparatus gre not sxaatly to scale, and the varioun
dizanslona cay be varied to rodt the hoight of ths mioroscops etage
and the length of the oparator's foroesrme

The sepuratsd cuticles wera then mounted (usually without staining)
tatveen tuwo olrcular cover clips, waing glycerine Jelly as o moustant.
he cover glasaos ware then szaled with shallac in a duralusin support, -
which allowed Loth wides of the proparatios to Le exazined tilorcscopicslly,
using oil fmoralon objectivas. Fige (2b) on paje 13 48 a diogrscatic

weddan longitudinal ‘ucotion of ona of these supportss  Tha cover gleases
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rest on the shaelf (7). The duralunin in cut away above snd telow to
allow the objootives to swing in end cut freoly.

Jlluatrotione

z;-r;;a;in@;u

© Poth high end low magnificstion drawvings wore mode with tho
oid of & canora lucida, to casuro that the proporticns of ths object |
wore accuratoly reproduced and that a ocnstant gagnification was
obtaineds Very fine structures tend to te obscursd by the canora
lusida, snd such detoils wore added after the ingtruzent wes resoved
Tfroa the nicroocopee The original low and high power drasings wero
tade with black indien irk on white cardboard at magnifications of
220 2 ard 2,200 % rospectively. STheso were then photographod on y
1iTord 4O plotcs waing ID13 ga doveloper, nnd wero finslly printed on
airmil paper at pagnifications of 200 x and 650 x respsctively.

Elemethotorrarhye

The cﬁticluu vore photographed using an l;xaletaw35 = camaxﬁ.
Tho cozara lens was rozoved and tho body claujed to the vortical tude
of tha microscopa by a mpooinl sdaptor, A,z8 eyopiocy and either a
10:1:0r 0 4511 objective weres useds The Last £iin for this purposs
w3 found 5 e *llford microasg™, vhich han o very fine grain strusture
and produces a high degree of contrunt, oven with o fina grain daveloper
cuch es leutler's developers $he prints were mude on sirmail parpor,
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the final magnificaticn eing x 157 for the low poser photcﬁrm,hs and
x 650 for the high power photab*axhs. - -

R J‘En’gg .

Yroro = thatorrachy.

. | Ifhotcg,,mxhn or the ozternal faatmslof il spacinony were
taktm with thae Exm:ta unixza. micmmh €11, tut in thio cags 4t was
dovelopsd in "Ilford Iligh Definitien” davelopore Unilateral deylight
vas ussd &n ilw photography of vhole npéomfma, os this gave perfoctly
even 1lluxzination overa largd ureas For thotograzhs of fing detail,
axtonaion gu‘.‘am; warg fittad io the oamere, cnd strong lateral
111&':3.!‘&1:5:&11 was provided ty & Desck spotlizhts Prints sore made cn
AMrsafl popers  Doth Kocro and Mioro-photographs uere mounted on shite
card to t‘om‘ plates, and those wore ruephotographed on Kodak 540
plates which wore daovelopsd in Kodak I6la develojere Prints were then
B:de on sheots clecv“ x & airzﬁail Fapere All thio work wan carricd out
bty the author,ﬁ tut ha.uiahan to acimoslodge the navlcg.\ halp nd V
ercouragonant f:n xfécaiw# ffou Ur. Hoville of ﬂ;a ycology oecticn of

the Botary Depart:ent, ‘Univaraity Colleges of Rorth Yales, Iungor.

© gy e

- Dascriptive Torms,

. In-the follorirg description of tha cuticles of spocies of

Grnrenopterds wd Glogsoptoria, 4t hug boen fourd convenient to use

soue tores in o sense not strictly applicable to recent placts. %The
cuticular pattern irdicatsa the siza end shape of the o3llo of the

eplderuio when soan 4n plan view. Tha term ™cell® is used to descrite



eschh unit of gattern which has lean dzposad on the cuticle by the
wddrlying opidernal cells - It 15 readily ndzitted that 4n most casss
no cellulur structure 1s praessrved, tut the tarm has teen ussd ia this
sonse by nany other workors in tha field (reiller, 16963 Sshni, 15233
Hpsg ond Bosa, 150} and is eaai&y;un&crﬂtood. In dosoribing the coll
pattorn 4% ie oft¢n necessary to distinguish bateeen thosa areas which
were over the voins and $hose wmhich llo totween the vains, Tha torms
"voin coll” or Ycalls ovar the velns™, and the tarms "nssh cell” or
*calls of the mosh reglona” are used ras;sctivelye

Lpidernsl oelln are often papillato. The papillae rmay te of
tio trpes - '

8) 80l1d cuticular thickenings (Toxt fige. 22), cnd

b) hollom csllular ocutgroaths with or without sdditicral

cuticular thickenings, (Text £ig. 3i).

salistury (1527) has chown convineingly that it 1a desiratle to
use the stcmstal irdex ( X -'35;:, x 1C0, where g = stomatal colla,

e » opidorial call por unit arca) shen conpering the atozatal distritution
of different leaves or of the upper asnl loser surfucss of lsaves, ag

this is less veriatle than the stocatsl frequancy, nlénlue shich depenis
lorgely on ecological conditicns expsriensed durisg groath,

Rowaver, there s counsidersble inherent variotion in the stamatal
indax of leavas of orn spocles grosn unier the cene ccnditicra (ege
according to Sallatury (1927) 5.I. of ¥arup sylvatica hos o rungo of
T = 27)y und 4t da tacescury to excmine £00 or nore levaves of esch

spocles npﬁ tu enploy atatistical technigues tefore really useful
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couparisons of B.I. con Yo made. This is clesrly izpossitle in mony
inveatigat;p;m of fonsl)l matoriel, zhen only a fow noorly pregerved
leavos are svellable. In opite of this it 45 usually pousaible to
obtain scme eotinate of the relative stundunce of siomates on the
Jupper and losor surfeces of single leavas us ojusl aizsd pleces of

| both cuticlos are ususlly obtoined together from o rarticular part of
& lesfs Tho ratio Lotwoen the nuzsier of stomntos on the upper and
lower surfeces of a lesf sy te called tho "titccatal rotie®, sud I

kove uaed this ters in the oosparison of severel leaves in this Thesis.
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& n ar- ; A ‘o . , Q )
~ The mpecinen on which the cetmmwu féun:ﬁed ;hs;

originally descrited by MeCoy (1847) ae Sxlopteris acuatifolia.
ticCoy (1061) uced ths genorie name Sangguopterin to descrile the sine
frond, tut did not ;mbliah aithar a spacific or gemrio diagncaza \mtu
1675,

Port of an ensndod dlagnosis by Folstmantsl (1879a) vhich was
followed bty feward {1910b) is reproduced velows |

: "Leaves sinplo, sosalle, varying in shape, obovate or spathulate,

broadly lancoolate or rarely Iixxoag; the apex is umuslly dlunt, tut
ccoasicnally grodually tapsred. In genorsl appearsnce s Sgnicnopteria
leaf 1s oiodlar to that of {losgopterin indica, the chief difference
todng the a%uenoe Of 8 Bidwril cencascesvsnsssscosnssncosesncocnsessone
ssseencesTheo ©iddle of the lanina, cepecislly in the lower jarts, s
occupied Ly a few variicsl veins, fros which trasches curve upsards and
cutwards toserds tha edso of the laminae Lo socondsry veins are connctod
ty frequent’enaatanoses end agroe vary closely with those of Closgonteris.
The luming beccuss narrowcy $owarde the Ytase, shich s eithsr cunocats or ...
8lichtly curioulato,.”

According to Arter (1905) the lover medisn vains ers parallel and

anastcuoasing.

She genus hes o wido geographical distritution, having been found
in tho interotio, sustralie, Cintral snd fouthern Africa, Iniia and fouth

Jearica,



In all theoe arcas, Concpguteris 4¢ found cnly 4n the lowor
Gondwana doposits (.00 t_hoso‘urai”ermo-cubmifomm age)e -1t is
ropresented in the M;a ’u':za Foca Series in Centrol mnd Southern Africa
(7able 1, pago 5).

7o dato, scmo twenty spocies of fangapppteris have been
desoribad Yy varicua suthors, tut the cutioclo structure is known for

only six of thess (Srivostava, 1956 Egeg snd Pose, 1960).

.
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et - Gonzazoptoris spede

Flate I8, Flate VIII 4-D, Plate IX 4 & I, Toxt figures 3, 4, 5a & Ca.

ﬁtﬂﬂt'li,!!. 5m°imen H.g‘ o . R . Coa T SRR e, . »

Deaaription. o F

1

o This apacimcn‘iu a.hrééd. oovato leaf 12 oge long and 6 cxm.
widas A nzall part of the iib 1s niesing end the state of preservaticn
1n(poor (Plate 1C). EHowover, careful exasination reveals that the
central roglon of the lesina is occupied by eight to tea rarsllel and
enagtonoaling vainaAuéaaed 1 « 15 mne pport, frem which tho lateral
veins curve cut gently to maet the margin at en angle of 45° to the
lengitudinal axis; tut in the upper part of ths leaf the lateral velns
band rather gharply aftor leaving the centrol regicny, 2o that they ceet
the margin ut an angle of froo 6o - 900 to tho longituliral axis (Toxt
£ige Ba)s The lateral voins are spaced from 0¢5 time to 0+75 nue spars,

end snantonoso rarely to form long narrow moches.

'rutieln.

The uarbensceous layer ia very thin, wnd so bedly vorn that cany
jurte of the specinen mre ocmplotely denudode Tho state of presorvation
of thao cuticle tuken from d4ffsrent parta of ths leaf variced acoordingly

friam very poor to excellent, as is sghown {n Plate VIII.

U

rrer Cutiocle,

Cuticle taken from the raglon occuplsd ty tho madisn parnllel
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veino chosed no differeatiaticn into vein snd nesh sreass - 311 the
cells ars irregularly roctenular, approximatoly 60k wide, frcm 60
to 150s long and with straight coll walls ebout G+ thick (Flate VIII 4),
o stomotas have been founﬂ in thia rabion. '

Iru;nrutiona ef cuticla ohtainod frné other regicns of tha leaf
showcd similoy urranuam&nt of jersllol-sided calln, and little
di”forenti&tion totween the vein snd mosh areas (Flate VIII B & Tazt
fige 3)e

The cells bvér tha”§§1n$’&rw moQtly reatangulsr (Text fig.3
Flate VIII B) measuring apprcximntaiy 50n wido and from 100w to 850k
longe  Tho coll walls gre straight end atout 2u-th1ck. The noash colls
are almost 1ﬂantical to thoge over the veina, excapt that cells with
obliqus end walla and largw hosegonal colls up to 3500 long ond 75. wide
are pore couton in the regh regions.

‘ ‘3toma§ae (Vlnte VIIX B &nﬁ 1% 4) are ré:o, und ere only found
ponttered 550k to GOUM aport, down tho centre of tho caesh regicnss The
stozates do not have a regular orientation nnﬁ thay are conoveyolice
There tay be four %o six subasidisry ¢2llan, each msasuring atout 5% ty
7854y = shich aro thmroréra apprecloally smoller than the surrounding
mesh colls,

In soze casce, the position of the undsxuiying suard csllas can
te clearly seen, as shosn in Text fi:.7, tut‘unfortunataly. too fow wore
weil anou@h proservad %o allow an'accurute astinate of the sizo range to

Lo obtalnede  Tho pairs of puard colls mwasured formod elliptical asress
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Trom 40 to 930 long and frem 30 to 60 wido. the stomatal pore
verdoo in length fron 358 to 40a..

Lowor tutiole, e

The lower cuticle is thinnsy than the upper cuticle ani tho
colls ore ecaller ond sore rogularly arrangeds In preporations taken
fron the wedian region 1§ wvas not posoidle to diatinguish bvetwsen tho
vain wnd mesh rogicnse %ho'chIa ero repularly rectangular, rargly
aiaﬁuriéd into olongated haxagcns; i to 40y wido and 5y to %p long
(Plats YI1I C.)e tho cell walls nre straight and Ls to th!ek;

¥Yreparations token fron other parts of the louing showeld tha
cﬂllé’aver the veinas 4o teo rootangular. 300 = S0 wide ond 504 « IUCu
longs Tho colls of 4he nueh regloss ors sinilsr in olze and chare,
tut obliy sus ond walle aro vore comren wind Rany calle ore isodicaatrie
(Flate YIII D end Text fige Sale i ‘ .

The stomatus ure rostrictsd to the miaeh nrcas. Shelr orientaticn
‘ard distrituticn in lrraaulaf. erd thoy ero puch Lors coumon than‘ﬁn
the upper auticls (Flate VIII D.).

 mhere ere fyom four to eix nu%ai&iary cells shich ore of sbout
"the zaze sira e the murrvuniinw sach colls. The pair of guard celle

1ios Lersath the sabsidiary colls :nd forus e circulsr or an elliptical

aroa telwren G and 60 scroas. The clozalsl pore, therefore, liea et the

totton of a pit,’ana s from 33 to 45% long (Flato 1X ., snd Toxt £1ged)e

Tiscuselion wnd Comparison, ?

¥or dicouasion end canparison of Canracopteris apehe with Othor

,speues S;Zund/( Gas agu“‘ftns gemeloensis on pa e WS
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Figure 4. Gangamopteris .sp. A

. -

Detail of stomate from the lower cuticle of the leaf.
( X650 )

Note the circular area of the guard cells and the
rather small central pore.
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Canzprmoptordn opelie

Flate I'D, Flate IX C & D, Plato X &, fText figs. 5by 6, 7, Co.
Holotypge Epeciven He7de

feporinticn.

Sreciten L74 40 nyparentiyAtha tagal porticn of & léaf. and
13 4 cae long ord 35 ce wides Tho otata of prezervation is gocd
o that dotails of the venstion can be clearly seon (Plota I D.)s

‘Thérn in o central tard, spyroxicately 12 wme wida, shich in
ocuupiéd Sy eight %o ten zorallel eni wnastonésing veino. Latsrsl
vains roiiate from the base of the 1saf and aleo erfse o3 tranches of
tho medicn voins. %The lotoral veins nearvat tha tase ourve cut gently
to oot the targin of tha leaf &t &n engle of uppfu:iéataiy 45° to the
iongitudiaal axlse Purther up, tho lateral voins curve rather zore
sharply to that tho, vesch tho margin at on angle of 5% to the
longitudingl axin, (Text fige 8o ond Flate I Do)s Ansstcoooes are
fraguent, furﬁing olear wido poshas from 0% Dme = 100 sme wido ond fron

2+0 mme to B0 mue longe

'uﬂtaﬁlﬁo

The cuticlus are well preserved lut tond to fregument anlong the
line of ths voins, so that only plocae sbout the same oize ss the neshss

totwoon tho veins eculd to ohwtained.

Upror Tutiola,

The czlle over tho velns sre usually reoteniuler in shepo, oF



elongatad huxegons ., nosauring about 30s wide and 90 lenge The coll
valls are atralght and from O to 4¢ thick. Tha veins are tio or thres
calls wide (taxt Tig. 6).

Thae colls of the moch regions are extrasaly irregular in toth
eize and shage, ranging fron moro or less iscdfsnotric sjuare or polygonal
cells, 40 to G ucross, to long,narros pelyponal colls 401 wide ard up
to 160 leng (Text fige 6 & Ploto X Ad)e

ahe ntomantes ore distribtuted frrvpularly =ithin the nesh areaa,
tut thelir criontaticn is usually with the long exis of the pore eltker
at right angles tc, or perallel to, the vedns. (%ext Figeb.)e Ihis
fizuro aleo shoso that tha atmwtos‘nre.cuhar ronocyclic or portly
di-cyclice There sre usunlly fh;:. tut soxotizes four or six subsidiery
collo which are ccallor than tha-ot?ai'\‘csn& of tho moth ares, possuring
from 200 to 304 wide snd i‘rom 3 w40 60» long. %ha puinidinry cells are
ros papillate, but the wullsg zhlch I‘om %ha aides of the stocatal pit

?A 3
s ¥

are hasvily cutinizods - C o R

The guard colla 1te Lemmh t::c subtsidicry colls, and form a
oirculsr or ollipiiosl mtren xiaésuring hftczz 4% to 70+ seross the long
azis {Text £lgv. 6 & 7 end ‘Plato IX Ca)e Toxi fize.7 &nd Flate IX C. glso

show the cutinlosd 1ips of tho atocatal pore, ohich ia about 3 long.

tovar auticle.

Tho lorer cuticle io ruoh thinner than the upper cuticle, and
tas Tapidly “elesrsd” by the normal mounting medius, (glycorine Jelly)e

The cutlele curled up when mountsd 4in fuparol or Senada Tolsew and was
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Figure 7. Gangamopteris sp:B.

Detail of a single stomate and surrounding
cells, fronm the upper cuticle of the leaf.

Note the well preserved guard cells and the
cutinised 1lips of the pore,which are seen
here from the inner surface of the cuticle.
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for too delicato to uarocll with nocdlea. I was thurefore unatle to
cutain a good photograph of the lorer cuticlo (Flute IX De) tut as is
shomn by couparing Text fige 5V and Text f£14.6, in the sive ond chape
of the cells end in the dietribution of the stosates, the upper and

lozer cuticles oro praotically ddentical.

corvarison and Nisgussione

Yor discussicn snd coupariscn of Cnrpproptaris spe B with othor

apsoiea, seo under Pangepoploris evreloennie on page LS .




. Key

= line at a tangent to the veins at margin,
L-L = longitudinal axis of leaf,
distal end of leaf, 1

D

fig.ca £1g.8b

L
Lage8.Diagrammtic representation of the vein curvature in a) Gangamopteris sp.A,

g

b)Gangamorteris ermeloensis and ¢) Gangamopteris sp,B.
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Sonseropteris ermaloonsin ape BOVe

Flate XTI A, By E& ¥, Plate X 2 to D, Fluta XI A to D, ¥Flate XIX & to D,
Text figs. Cby 9, 10, 11, 12, 13, 14 & 15

Holotyye. Specimen NeTa. Firured Taratvea. Srecizen He 14 .

Unftrured Parntyres. Speoisons Heloy He 114, He 13506

Iispnonls.

Lnerosconie fonturen.

Linear-luﬁceslute leaves with elliptic aplees. Central regicn
cosupled by 8 = 10 porollel sporedically snagtomosing velns which
cuntinuo to within § one of the tip Yefore fanning cute Lateral Wranches
(0L = O¢3 e opart) srising frow central veins ol an acuto angle and
gurving out gently o mret the edpo u'i‘ the lazina at an angle of GG° to

o pedisn exis, snastomosing infrequently to form long narrow koshes,

Yioroscopic fentures.

Lpnar cutiels thin, 1little @iffercnoe Letwzeon voin end ucsh aruvas,
c;na of vein pgress more or lesp recianguler, 25;»/ - 5U¢ wide and up to
150 1;':'1;;. Pash cells #0s = 406 wids and J0s - OO long, Wsually nors
‘or less rectengulsr lud scetimes polygerole Yesh areas J - 5 calls

wides GStozates 10Ck to 330s sport, poro parsllol to the veins.

Lower Cuticla thdn, vein end poch exean clearly dlstinguishadble. vVein

cells rore or leoa yectanjulsr, elcngated, 25 to Gl wide and 63 to
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165 lenge C2l) walls sirsight ord up to 54 thick.  Lesh cells
irragularly rolygonsl, 3w = Ll wido end lunge Hosh greas $ - 12
collo wide. Dtountes conﬁr,.a& to mosh arcus, distritution and
uriantation irregulare. Lulsidiory cells 4 - 7, irre;ular in shapa,
saxa iz or scellor than mosh colls, ususlly fuintly paiillnta, tut
rot markedly overhanging the ntomatal pite

Genorel) deancrinticn,.

' gpecinen Kel4 (Flate II, Ay D) i the lurgest and specimen
H.?af (?iuta ii. e F..) is tha wost couplata of tho leaves that have
teen auslpned to this now species. ,
Spacizen Hel4 s incocplste. As ia shosn 4n Flute II A, cost
of cne side of tha loaf and 4ts t4p ere wdssing. The beso is attenuated
srd only onz centimstre wide. | The lecina exponds graduslly to 4ts full
width of § = G ooe (0stimoted) in o diotance of 12+5 cm.  Tho shape of
the tass suggeats that the entire leafl wea sisilar in shope to the
n:mnar‘ epeoirona lioted alove. | spucisen HeTo (Plote I1 &, ¥) in 6
lincar-lnncoolate lesf (17 cxie long, 2¢5 cm. broad) narrosing swoothly
10 & aruldl allipzic‘ gpex, and tapering gredually 40 & long narrow dusd.
In tho baeal psrt of sll tho spocizens there im a shallow
pedian grc;wu shich 13 occupled Yy noveral garsllel snastomosing wvalns
vhich run 1o within 2 poe of the t&;:,x toefore ;chay fon oute Latoral
brwcﬁaa orise frcm the contrul veins ot en acuta argle and carve
sacstyly uprards and cutwarde to m.et tho ¢dye of the lauina at an

angle of 60° to the medlsn veins. (Flate II B & F)e Tho Lranchus ure
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fine end crowded, anastomoning frequently to form narrow elongutod

Boshode

futicles.

foth cuticlén ere ihir. Although the outicle fragzents
obtainsd wero‘azaZI. there were sufficient piscon froo different
parts of the leaves for o conpleta ploture of tha whola o lo tuilt

U

Hprep Cuticle,

She upper cuticle Lp in gonoral rather poorly yresarveds It
veries greotly in thicknoes from cna jart of tha leafl to another, lut
this bocms to be the recult of decay prior to fossilizaticn cr owing
to darope sustained during tha recovel of the suunterpsris, rather than
to ary irherent variation. Tha cell pattern is very rogulsr. Most
c¢f the colls are rootan.ular mnd there 1s 1ittle difference totwson the
calls uver the veins and those of iho woshose The lstter are usually
the sasller, snd sre also not so regular in shaje. Yhe vein colls are
265 - 506 wide end up to 150 lorg, ehilat the wash celly are 20s = 4%
wida and 3 « 80u longe Sha stomstes gre confined to the wash areas
and are epscad 100p « 30% apsrt degending on tho size of tho specizen
(Text fige. 9a & 10b.)e  They are oricntated with the pore parallel
to tha vainse Tho oubsidiary csolls exe 4 ~ 7 in nunler end ero 50w -
5 longe  They are faintly popillute and overlap the guard cells so
that the pora, which is 1% = 20: long, lies at tho tottea of o shallow

plt. Mo mouth of the pors is elesrly marked by a thin ridge of cutine






: 10a..Lowercuticle (X 200)

pteris eemeloensis

: Figure 10 Gangamo

cuticle {X 200)

Eig.lob.Upper




el ig.11b.Upper cuticle from
' the edge of thw lamina(X 200)

N

Figure 11.Gangamopteris ermeloéngig sp.nov.
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Sho palr of puard cells ferma an olliptical ares #ith & mean dlacoter
of atout 50 (Text fiz. 12.). )

“he calllwalla ars atraight or slightly curved, ani sro akout
2 thicke 1In foot the thicknosa of the coll walls appesrs to to

~afr6at1y rolatsd to the state of preservaticn of ary particular plece

of cuticles In well preserved cutlocle tho cell wells show tholr
moxisuz thickness, tut they are sxtrozely thin or even lnvisitle in
poorly presarved pleces. Yo nstomatea have teen cbaorved totscen the

sedlsn veings.

Lover cn Ne

Ths lower cutfcle iz in & wuch totter state of preservetion
than the upper cuticle, posailly Yecause the lower cuticle has not
beon dumaped durin: tho separution of the part and cocunterporte

The callu of tho lewina show clear differcntinticn into vein
end mesh sresa. Tho cells over the veins are yegularly arrenged and
are nore or lens rectangulsr or jolygonale  There is some varlation
in tha size of thens oells, dajending cn tho aizo of the apecimon
from which the ocuticle was tskens  Those froa spociman Held (Text
£ize Gbe) nre 40u ~ €0 wido and 100 = 160 long, shoreas those from
opociben HeTae aro éﬁa - 34 wide and up to 15a long (Text £ige10e.)

the sesh colls ere irrejulsrly polygonal, mees.ring betwmoeen
3% ond COp sorosse Thoy tuy o Lncdinuetrio or clongated parsilal
to tha veiname %Tho atutates sre fewd in two iroud tande running the

full length of the laaf, cuo on edthar side of the medlen groove and



Figure 124d.Gangamopteris ermeloensis sp. nov.

A single stomate from the rather poorly preserved
Upper cuticle. The cutinised lips of the pore can
be seen and the area occupied by the guard cells
is represented by the oval of dense stippling.

Fl3 L b. Dm.sra_w\ s‘\ou'nné approximate pos;h.ovs
of stomat ferous bands

lo en st
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extonding ubout two thirds of the say to the zargin (Toxt f£ir. 12b.).
The stemates ore raotricted to the mosh ropgiona anl sre rather closer
togather than thovo of tha uppsr cuticle, often roing coniiguaus. The
suleidiery celle are sozstizes felntly papillate (Text fige. 15, 14)
and sre ainiler in ofza to,or sozawhat cxuller than, the sdlsoent calls
of ths mssh reglons Thore eve 4 ~ 7 subsidlary calls per stoonds,
which sre monscyelie cr partly dicyeclio and overlsp the guard cells
(Text €iise 13 & 15.)e The guord cells are 4% - O0¢ wide. %hoy

are well preserved and the cutinised lips of the stenatal pore con te

clesrly seen (Toxt figs. 13, 14y 193 Flote XI, D & Co)e
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Fig.9. Gangamopteris ermeloensis sp. nov. ( X 650 )

Stomates from lower surface of leaf, with cutinised
lips of the pore and pappilate subsidiary cells.
Also traces of guard cells can be seen.
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Figure 15. Gangamopteris grmeloensis &p-nov.

o Stomate with five subsidiary cells.The outline of

the guard cells and the thickened lining of the
pore can be clearly seen. Viewed from the inner
surface of the upper cuticle. { X 650 )




- Figure 16.” Gangamopteris ermaleengis sp-aev

Stomate with seven subsidiary cells. The fine:structure
of the guard cells and the stomatal pore is very well
preseﬁed. The‘ sﬁbsidiary cells are thickened slightly

on their inner edges, forming a broad, shallow pit. |
Vieved from the inner surface of the upper cuticle.(X 650)



Lozparison ond Diwcussion.

Sho leaves desorited o far show a otriking siuilerity in the
goneral pature of thedr ocuticles, vo that cﬁ thin tasis alcrne 4t 4n-
glesr that they should sll Yo plucod &n tho aare genuse Thair
veraticn, cunslating of navaral,nudiun,parallui,anuntaaoaing vaing and

a8 natwork of lateral velne im typlcal of the génua Gangerozteris MeCor

(1575)e Ouing to differercos in their leaf shajpo, in the potiern of
their letoral veina enl 4n the detuiled atruoture of their cuticles, 1
&2 by no zaana oortain that they should ell bo tlaced in & single species,

For thia resnon I have inatitutod a now opaciea, Narsn-opteris

breoloenais spenove for soue of the speciceny snd called two others

Canpsxontoerin ép-a. end Canponoplerin spelie

To avold necdless vopotiticn tha threo new toxs are conpared
with.cno cnother, end thon sach o ccupared with previously desorided
cpecies.

toth Gansproptarig Bpess &hd Oarncanspteris spe e &re brosde

beagod otovate leaves with 6«10 parallel snastoncsing wedien velna. In
Lothy tha latoral velna ariso ot sn scute engle, tut eccn bund sharply
to reet the wargin, st on sngle of 9:)0 to the lonzitudinal exie. Sore
ere oven reflexeds In thase charmcters they differ frux the specinens

sasigned to Oswremopteris ormeleenaig, which have lincar lancaclyte

narros-bazed losven, snd in shich tho lateral volna curve cut gently to
meat the margin at an ongle of €0° to tre vedisn sxis. Qansnpoptords sp.b

bas & vein pattern of relatively short bibnd toshes in contrast to the
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XOna,narréw mzghes of fensa<ovterin errelconeism end fancemoptaris sp.d.

In sddition, Jenrezopteris ep.B diffors from Gonprsmopteris erreloensis
in having alscat 1dentical upper snd lower cutioles, wba:&aaqthuro is &
clear difference totween the uppsr and lower cuilclas of the latter.

The atomatel ratio (ses page \8 ) of Gnnsemopteria erzeloensis in atout

1/2 «rd the stocates are cunfined to atomatifercus tonds down each side

of the lsaf, =hilet in aﬁnﬁémﬁpteria opeBe tha stciatal rstio 1s 1/1 snd

the atozatss are woat ebundant letvecn the modian vains. .

Loncemoptards ape.d dilfors Lrom Cangrropteris erroloensin in

heving partioularly large colls egnd widely mpecsd wioczates on the uppor
cuticlo, although the lsaf is not particularly. large. .

Toth Gorgeroptaris pped end Carprpoptoris uped hava stozatos in
ushich the sulsidiary colls are rot papillate, whilst thoy are frequently

go in Canranoptoris ernclcoonnin -

Oanenpopterin ap.l dtffﬂrn.fran»ﬂnnxnaoptaria'pp.a in having

shorter trosder meshes &nd In having identical upper eni lower cutiples,

the stomatal ratio of fSgn-aropteris opeB 4s 1/1-snd that of Oangazopterin

8peh 4o 1/5. "Gtezatus are conzon betwden the medien veina of loth

cuticles of fanganoptsris sped, Egt,tiéy are atsent Lrox this region in

Gorenzontoris ‘spede

The differences end similuritics in these throo taxa sre triefly
swwrarissd in Yalle 2 (pages W% +Wq Jo

1f exasination of further Yotier-prusurved specluens shows that
the ditforences totsven thesa taxa sro conatant, it would suppert the

eraatica of tup pow speciesy tut 4f interzodtate fypes were discovered



L7,

it wight Yo ncoasaary to werge all or any tsd of these taxa.
A1 three taxa cen ta diotinpulsked fron the spooinens descriled
Yy srivastava (1956) and Yy iigeg end rose (1562), ss Carcsvopterin

cbovpta, in swhich the stomaten are restricted to ths loser outiale,

Nenpa-ontordy orwelosnnin sleo diffors from Ceneenontaris olovats in

kaving o linzor lsnceolate lusf fnotecd of sn obovate leal, snd

fangemoptorls sppe Ae ond Be ¢4ffer in the srching of the lntoral veins.

The macroscopic featuros of Qansamopteris sped and Canzacopinris

8pel 8ro vary eizllar to thoss of Grnrapropteris castellancsit Archangzelsky

(1957 1958), & sjocles vhich hee uo for cnly teen recorded from Argentirs.
irohengelsky (personal comzunication) agrees that thsse specitena sra very

close to Can-enopteris esstollpnoall since tho srching of the latarel

veina to maut tho wargin at an angle of 90° to tha longitulinsl axie is

-

the maln diegroatic foature of his apocies.

Howavey, the type spucizen of Qenvamopterin csatsllancsii has no

cuticulsr recains, oo that 1 the separation of fengppoptaris ope.d and

v{'
tansomoptards Bped 48 supported by later work, it would eppear thatv the

fors mpecies fgregronteris esatellanosii esnsists of at loast two

different spocles. It 45, of courso, izpossitle to sey 1f ecither "A" or
"EY 1o idontical with Archangelsky's spucies.

The namo fanpemoptaris eantellanoaid sust te rotained for leaves

shich agroe with the Qlegnusis given bty Archangelsky (1557, 1958) end
wiich do not huve well proservod cuticles.

Loavaa shich agree with irchangelsky's diagnosis end shich slso

havo wall yresorvad cuticlos should bo gssignod to o differont species,
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poasitly to enz deacribid 4n this Thosls. This pruotice is aﬁ;pnrted“
by Yant (1950), by ez ond fose (19(0) snd ty archangeloky, (persenal
cuszunication, 1902) and 1s in accordanco with the resozzoniationa of
the Intornaticnsl Cole of Yotenicnl Kouonolaturs. fecoscendation
Po2o€F nptates "Palnostotenista should exercise groat csution in epplylag
to well yresorved spocivena neues shich have teen originally attached to
yoorly praserved specivens or 1o pjocinans shiich have been iradequately
dozorited or fipureds” -

The ecraller epccipsna of Goncnmopterla ervaloensis bear s

atriking rosonllance to tha lesf demeriled bty Srivastava (1956) cs

Sancsropteria dndfos.” ‘The ¢ip of Srivasiavals spacimen 12 not proserved,

tut the roaeinder (13 om. Jonz snd 2¢5 ¢z wide) 1a slzont ddenticsl in
ghiape to tho correaponding portion of tho prosent sjecies. Srivastsvals
deccription of thy lutsrsl veins erdsing from the cmedian vains sl
tarmingvioﬁg,nhrrci”#ﬁahas thoss & loof essentislly the sece as

Lensegoptarin arroloonsin, tha lozor cuticlea of these two crecica

srv nluocat identical, lut fancanopterin 4rdien does hot chow such a side

rrngs 4u the nuzber of rutsidiary cells gz is found in Grrpamoptords

ayrnloangds und the outsidisry colls are naver papillete. there are

wore strikin: differazcos Lotwseen thoir upper cuticlas, as that of

frnspmontsrin indica shoug no d1fferance totvesn the vein und wagh

arens and the oolls are strictly restangular snd hove thin siaucus walls.
Froaz thair sledlaritica 44 4 olesr that theae sjeoles ure closaly
releteds  In faot, varying ecoleglosl corditions could give rise to such

difforcncas na do ocour within o aingle speofes, tut they could cjually
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well ba velid specific differoncos.  (Gee Gensrsl ddascussion, yuge 137 ).
I do not thirk that there lo sufficicnt evidence positively to ilentify

tha prwclzons desorited haro as Cargoropteris erreioensia with

Ganznpoptoris irdies :Srivaatava, particulsrly &8 that speclos is
founded on o singlo specimsn. . In the atsence of yositive evidence to
tha suntrary, other suthors huve assuzed that such differonces are at a
speciflo level, ound na% uerely shosing the existence of ecotypes within
a npcc&ear(srivaatava,19$é; Pant,‘;ssﬂ). In thess circummtances I feel
it 1o Juastifimble to paintain tuo distirot speciss.

spart from the ob%vicua difference 1n lesf shape, Loth Ganprazorteris

ojed nrd Canzauoptords epel con te casily distinguished from Carrazonteris

irdica &3 Yriveotava's speclen has en upper cuticle ehowing rectangular

cella sith clearly sinuous wollse

Aa fur as racroscoplo fuatures nre corccrned, fsnramopteria

ercolcennin uleo Ywurs ccaperison with threa sjecles which have no well

proaazved cutlclos.

fiarranoptoris turdedica Felst (10679c) wuo first descrited as

yart of a pinnate frond, dut Arbver (1905) did not think that this was s0.
The leaf in nore spatulate ocnd itn base iz lues attentuated then the

present mpecles. The latoral veins of Gensemoptsrias burisdicn rediato

frum the Lase whilst thoue of Cangascptaris erzeloenals arise as trarches

£ tho pedien velns srd then curve out suoothly to the edge of the lecins.

The largest ppecieen of Gsncenonteris areeloensin sould certainly

te placed in fanrpmoptaris keshrironels cowsrd (Sesard end fnithesoodward,

1505)s 4L its cutiele structure wes not known.
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Trs erallsr specimena of Gonparopteris sroelpensis ere rather
zore sluilsr fo Senrpropterds mrountifolls Meloy (1047}  Yoloy's type

specimen vas redescrited by Arler (1505) snd further apecizens are
firured by archergeleky {1957). the sargins of these leaves are
jorallel over the greater part of their lensth, and toth srier end
Archangelsky attach groat importsnce. to an acufa apex and a charply
contraoted base as dipgnostic chorectoristice of the apcoles.

A3 tte leavea placad 4in lsnveopteris errclocnsia do not have

porallel marcins, tut do have wall preserved cuiicles, attoruated taoas
end, whero preaent, on ellipticel apex, theso fouth Africen specizens

cantot o referred to Lorpamopteris pnoustifolias
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“Gangpooplorin otovata (Corrutters) De Ghite 1908

Plate I, Aend B

frooinans.’ ‘Helay, Helg, Hel0, HelTe

Rorenclnture,

In =n article far the Ceclogicel Magazine, Corruthors (1669)
figufcd a leaf frén theo ﬁfaziiian canl-fielae. nna?callnd it

Boaz-ernthia otovata spenav. His dingnoais was curoise and cleari

“Frond sousaile fiat. centire olongate otovate, attenuated towards tle
tasey narves divi&ing dichotcnausly“.' Froa his drasing there doss
not appear to to nfmid-rib, tut ths central region is cccupled by
soveral porallel dichotuﬁiaing velnge

Arver (1905) staten that his exazination of the ty}e specicon
ravealed that the caﬁtrul und latersl veins anastocosed freely. fThis

clearly shows that the apoolnon balonga to the gomus Canperopteris, end

Arter pu;rented that it wos protebly the sane ojecies ao nany fronds

descrited nn ﬁan;amnbtofia ovolostarvides by Feiatusntel.

Carruthers' g;eeizen is very sicilur in forn to fancnropteris

grelopterolden Felste., variety atio:uata (Foist, 1CC6). This ond rany

otloyr varieties of Can-npoptaris cyolopteroides deserited by Peistuantel,

ot well pa Cerruthers' Mosrporathia obovats, ware all incluled in arter's

11st of mymonyta for the speoles Canrcmopterin ovoloptaroides (Arter

1905)«  thite (1%C0) mamed hias Erssilion lesves foararopterin otavets,
Lundjuist (1919) nccé;tﬁ& ihltata doterzination, ond cencidered
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Canzsmopteris grelopteroides Falate, snd Gangacopteris otovats (Carruthers)

thite %o te synonyma. Dolianitl (1954) belioved Thito's deaignetion ™
to be correct, slthough he cidmitted hnvinh uzed fanrproptards

cycleptorolien erronsdusly ‘in provioun paparse

Cor dveorddng W the yules ant reconcanlations of the Intsrrational
Code of Potenlcel Kocenolature (1956) tha evidenco availadle clearly’

showp that fansesopterins obovpta (Carruthers) Pe ¥hite, s tha correct

dogipgnation of tlo leevos Sescrited aas Cansanopteris ovoloptarcides Feist.

Goreyal Jesoriition

Znoroacopis festyran.

Spociven K10 {Piaté I 4e) 4s iﬁco::pletu. It consists of tha
central ent right hand parts of the lanina, v:hlla coat of ths loft glle
of tho leaf snd 1ta tip sre nissinge The a?*ax;c of the ontire leai' wculd
sprear to be ell';p!n'éjoravxdz»:; The central part of the leaf 1a ocoupled
ty betwoen five eni ien parallel and amnto:.zicihg irchia. shich aro
Oef me %0 075 cwme sparts Jrom tha:zé. tronches priso at an poute
engele and curve out az::oot.hlﬁr Lo the targin of the loaf. these veing
enaatoncss frequently, forming long rarrow coshes atout 05 pse vide

end 12 ume to 20 mee lom: (Plat I He, specizen H.l7).

Cuticley.
Although the cgrionacsous layer sas quits thick, oaly two

sjecizens (specicons 31,10 end He17) yisldod ary cutiola at sll, end in

thoas cases the ouilcle was 8o froguentary ord poorly prescrvod that cnly
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olcanional indications of ezl outline wors observod. .

The colle spjeared. to Lo tasically reotanguler in shape, rather
largor than thoso of the better pressrved specizons descrited in this
Thesis, ond not unlike those demcrited ty fSrivsstava (1956) end ty Hfog
and Tosa {(1960) from cpecinens called Cancemopteris cycloptercides
(G. obovata)e  lo stozmatos were obaerved, tut this is not gurprisirg
conzddering tho size ard the conlitdon of ths cuticle frascents ottsired,

Conpardaon end Dingusajon.

4o tholr cuticlos wure oo badly proserved, caly caoroscopic

fentures wore oomsidered in tho identification ¢f theed spocinens.

#1though incomplete, they coom to bte 1dentical with Songamopteria
oz0loptoroidas vare pourirata Foist (Flate e, fig. % of Felstcantel,

1886) dnd alao very sizilar to the varlety ettenunts (Plate 13a fig.6

of reiuilzantal, 1686)e I em in foct unstlio to distingulch batweon

those teo varieties of Caiamopterds crolopteroides na fifurei Yy
Folstmantel 4n "fhg fozedl Flora of the Coslfields of Usotern Pangel"
(1886)s Tho sole distinguishing featurs is the elightly leager leaf
tﬂac_cf the wvarioty gttenuata so that ihe varioty gggminntg cicht even
Yo an incouploto appciman of the variety pttenuata.

Folatzantal'a zany vorieties sero cergud by ;rber (1925) os thoy
vere postly founded on very tmall fragments shich gave no clear idea
of their form, ard pa they vere in any cate preotically indistinguishatle

fron gach othore

As Corruthors' ppecific nams clcarly tokes precedenca over that
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of Falstuantel, the present ejecirona sre descrited as Cangaropterin

gravaty (Carruthers) white.

hsorovcopleslly, Genprasoptoris obovntn can te distirguished

from Cancazopteris eantallanonil irchengeluky (15570, 1958) eni the

njecizenn deporited here as Congumoptorim epei end oped as the lateral

voins do not curve to meot the garcin of the leaf at en angle of 52° to
tho longitudinal axis.

Carpnmopterda obovata can also to distingulshed from fonpapcnterio

arreloerd s (i‘uga 33 ) on macroscopic festures, sa the lattor has relatively

lony linesr-lancesclate leaves with an olliptical tip.
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Ganpsmoptaris gp. ©
Flato ZI € and D, Flata XIT E, Plute XIII 4 - D, Taxt figs. 16a, 16b end 17

Braciren H.'Ea.

r‘nzsé;iption.

This specicen is « amn fmg,r:.:znt of o leafy leH cze wide snd

7-5 T2 1orxgg, shich wm;ld harfuy bo worthy or deaari,tion if the forn
of ths vonation m:z the cuticles wers not well prosuervad.

| The ::hare of tha ontire leaf cannot Yt deternined froam this
apacimn, tut the tase tapors graduslly from about 3 cue to 07 chey in
o dlstznco of atout Te5 cue (Plata II Co)e Frou tha tase run six to
eight widoly cpuoei pornllel volns, vhich snastocose infrojuantly.
Latoral voina radfate fron the luse and anloo branch out from the wadlan
voins at en acute angles As shovn in Plote IX D, the lateral voins curve
out gently to neet tho mﬁr;»:in of the leaf at an enzle of 300 to 45° %o
tho taddan veln#. fach vain mny dichotouise onca or twice, tut

snastozoses are rare, particularly nger the vass of tha leaf,

g!t101$£0 -

The carborscoous lsyer Lroke into szell fragzants when recoved

from the apecimen, so dhut 44 wus not posaitle to oltain lerie pleces

ol cuticla.
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Uppar Cutiela,

ha upper cuti"l“f“ merately ihlcs. nnd nl:wa nlnurl;:r u;.
Gifference Vetwsen the veins ond mashos (Text ﬂ:.. 16«) and the .
repillate naturs of the majority of the ceuz (nam XJ: p)‘ hiona o
1llustrations elso show that the cells over the wh:a n:e polygmaz, or i
routan“ula: and olongated alemy the veins. The 10:13::9% ¥alls az-;ag rore
or less parallel, straight, and atout 2 Ath&ck.“ tho cella are rroa -
30u ta S0 wide, nnd from 100 to 150 long.

Tha calla of the mash ro; iom: are polygonsl or quadrangular
ond oy bn ioodiexotrio or elongated, musuﬂn@; Irvca ’,0 ,uL t0 1004
acroos (Text fig. 16a and Plata XIIX De)e  Tho coll wals mro otraight
or ﬁlig?z'tly curvad, (1.0. not sin?x_m) end thoy are about 2,4 thick.

The stomates srs confinsd to the nesh resions, end are arrongod
in one or vore rows yarailel to the wvoins (Taxt fig. 1Ca), ths nuaber
af rogs toing dejonient on the width of the pash sresss  The otozates
are nono~ or dlcyolic, end the 4 - G oubsidisry cells tozother form o
toro or less oircular eres 70, %o 100p in dlazaters Tho stonatol
pit formed batwson the ub taidiary oolls io up to €O longy and s
often heavily lined with cutin (Toxt fig. 17)e %he pore tatwsen the
underlying guard colls 43 alss heavily cutinised, ond o fbout 29y
lorge  The eubsidiary colls sre invoristly papillate end tho colls of
the vaing and pesh nreas snra usually sinmdlarly nerked or thickened
(Flate X112 B 4 D). there this is not clear, it eprears to to duo to

Pour prosvrvation rather thsn %o an ordgiral leck of papillse,



Figure 1b. Gangamopteris s gpy- G

a) Upper cuticle . b) Lower cuticle.
( Both X 200 )



E;i_gg_gg 1. Gangamopterié 8P C v+ .-+ OStomates from

upper sutace of leaf.Note elongated pit and pore,position

of the guard cells and the papillae on the subsidiary and
neighbouring cells. ( X 650 )
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Luwer Cuticle.

. %he lowzer éuticle ia extramely. thin, zo that on muny
preparations the shapo énd siza of tho colls osnnot Lo gien. Losever,
frem the porticns of the cuticle wshich wro well preserved, it is clear
that the upper end lower cutlcles sro very sisilsr wsith regsrd to the
shape of .tha cella srd in the form ecnd diatribution of the atecates
(Plote XI1I & & €y and Toxt Iig. 16a & b)s  Tha collp over tho vains
have o waxitua width of about 35-, and a lingth of 708 to 11ta. The
cells of the rashos wre slso susller then thuse of the upper suticle
end pesauro from 30k to 7 in osch dimensicn (Text fig. 16).

A pvcullar featwre of the losor cuilcle ds thut the rows of
celle contalning and including the stocates are core hoavily cutinised
\ (un&,thﬁrafora vetter preserved) thun the othor esllehf the mash
ragions or tha cella over the veina (Plate X1II € snd Toxt fig.16b),
In controst to the upper cutiocle, only the wulsidiery collas aépear to

e pepillate.,

Corarison and Tdacussicn.

The apeciven is reslly too scell for cosparison of its
zacroscopio features mith thooe of other specfes to te vurthzhile.
Mo ebecnoy of a midrdb erd the yrescroe of gnsstososes excludes 4t

from toth Glossoptards und Palseuvittarin, tut 4t should e noted that

u8 eapdtoucses are Bu rore, the geroral appearance of sjecizen Has is

of a fraguent of Fnlseovittarin ruther than Caveooptoris.

The cuticles of Cangaropterin sp.S closely rescable tha lower
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cuticle of Eslssovistaris turzid, as descrilted by Srivsatava (1956),
gerticulurly in thy ghaje of the mtcmatal pite  The presenca of

repillac on the sutoldiery colls only of Polsecvittarin kursid s

sleiler to %hn condition found in the lossr cuticle of fan-emoptoris ap.C,

tut will serve to dlatiniuish betweon the lozer cuuqlo of Fnlacovittaria

nnd»ﬂw upper cuticls of fancaroptoris 6p.Ce  Tho upper cutiole of

."?'alwnvntarig. kurzii connot be confuszed with ory of these, as it

conalsts sololy of suall, {sodiazetric, polypronal ccllae.

}
Nlopaopieris flexvona, Srivastava (1956) has a nizilat/%ahﬁxea

stozatal pi%, but in this case the vell walls are sinusus end the
stozatea are oonfinad to the lower surfecs of tha lsaf.
ixospt for the comylots abssnce of Papilllae, the lower cuticle -

of fOlossoptorin internittena, Brivastavs (1556) ia very sizilar to toth

cuticles of tha “pmsant’nxecman; end was considered bty hin to be very

pizilor to Yalswovittarin kurzdi.,” YThe regular arrangesent of the colls

ot the uprer surfosce of Closropteris Intorumitiens, which 4o devoid of

storatea, ip sulfficlent to distinguish betwecen this sjpecies and

Consemopteris spe.Ce

Tho forn of the stonmuten is quite sinilar to thése of Canyemoptoria

erreloensis (Pageshl-WH) tut the atundsnt pspillae and tho peculiar
variation in the thicknece of lha lower cuticle suggust that nlthcugh

poorly knoan, Dancanoptoris speCe should e kopt soparate.

- %hus 1t way to sunid ihat the cuticle struature of Oansaroptarin

8p.C dcus not £it clearly into eny one of the well established genera -

Gasgdmepteris, Glogsopterts or falncovittacia; tut as 4t 1o so inperfectly

knoun, I do rot think 1t is wize to orect s now taxcn.
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. " Genpnropteria epele

Flate VII E &' Py Flate XXI1X 5 & ¥, Plats XV D

frociren HeTe.

Thia spocinen 4s a scall part of & leaf end 18 %3 cme long with
a vaxizua width of 2+1 ecx.  The vedns radiate slightly froao its tasal
end (Plato VII £} wnd oscasionally dichotoziss naar the wpper end (fee

Flute VII F).

futiclo.
Hocsraticn ylelded only ono cﬁucla. vhich was very well prosaorved,

Ths cells sro nostly rectangulur, slongated jarsllel $o the velne, 70H to
6% long and steud 3% wido (Plate XXIII F)e Some of the calls are
polygonal and etout 50 across (Plate XXYIX E)e  $hoso oro wors cozwen

in thse nech regiond, Lut apert fron the staining of tha velns Ly tar
residuss thoare is ro claar &:{‘tarénca botueen the veins anl the moashos.

Ho stozatos wers soen, although the cuticle fregments prepared wors lergs
end woll proserved. It io thorefore more likely to e tha upjer 7 o

than thue loser cuticle.

Lonparison anl Tincunsion,

Bithout preparations of the stomatal apraratus, it ls difficult

to wake sry ndejuate coopurinss sith rrevicusly descrited specise. It is
noteworthy that tho cuticle s alwost ddentloal in tho shaps end size of

the callp with that avaignad by Bfeg end Teos (1963) to Neesrarathiopats

hislopt.  the deseripticn of the venstion of that species ulvo a;Tves
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elosaly with the pragent specimen. »

The genaral appearance of the cuﬁole is al;an very sicilar to
the ocuticlss of Genveoopterin deseriled 4n this 'ﬂmain ond t:y |
.arivastava (1936), so tha specinen 45 ansizred provisionally to thia

69338 .



THE CINUG3 GLOSSCPIELIS BOCNOEIART lﬂj

- The gonus Glossopteris wans instituted ty Frongnisrt in 1028, nhen

he descrited an Indian end &n justralisn leaf which he rocnrded aa

varieties of flossopteris troenisuna(now called . trommig)s I inolude

hore his disgnonis of those varietics and that of flecpoptoria

ancuatifolin ag woell as extracts translated from the desoription ot thene

species given 4n Irongniartta orlginal FBIGTE.

*fistolre des Vigdtaux Fossilen. Iy A. Irengniarte 1628. Pago 22"

GLO.BCETIRID

Yolis nlmplicin. intogoriza, oullsnceolsta, tasi sonolu anguststa,
BIvo médio valido apico evansscunte percurssy norvalis otlléuin aycuatis
sogualitus, pluries dichotonis vel tusl quandojus cnsstusossntilus ¢b

raticulatis.

GLOSSCPIREIG FHOMITANA (Paga 223) Pl. 62.

Gs follia lencoclatis vel subspathulatis obtusis (1-2 pullicitus
latis)y nervo medio valido superne cansliculato; nerwvulis dasi
obliquis reticulatis, aplee tantuas sicplicitus vel furcatis, carginique
subperpendiculeritus, vix odliquis.

Yare lustralasicas  follis tinorilus subspathulatis obtusis.
Vare Indicar foliis majoritus lanceolatin scutiusoulis.
Abatrast and trenelation from Yo 224.

Yige ¢ & en Inlign spocimen, thae widdlo portion of shich 1s
migsinge 1% 4o rush bigger and slightly different in shape from tho
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fustralin ejocirons, bub their strusture fa sinmtler fo such & degree
thst one cannot doubt that they toth have the eers sort of fruotification
and telong, tharsfere, to the saxe gonus, atove sll when one observos
- nqually groat tariationa in alze ond shepe in the depressicns which sro
contain:d in the eaue piloces of Zuntralian rock. 4

tha single Indisn sjscimen whioh I have drasn differu rrun
those of the autopecico () (f.0. Seiresnid) cnmly in 1ts blgger siza,
ity scre regulerly lanceoclats ah#;e, ard whi;b appesrs o 4f 4t cuast

end 4n a sharper point,

flossoptarie ernvuntifolia. (¥.274, Fl. 63, fig.l.)'

8. ¥Yoliis snguatis cublinssritus (mex-octo lireis latis)s nervo
cedio valido planoj nervulis obliquis pluriss dichotomisy tasique -
rarius ennotozosantibua.

Abst. end Trons. Fe224

The eingsle specimen I poccass of this plent contoins only leaves which:
nre vary incomplote, sirce both oxtremotics sro miasing 4n ull, hosever,
their linsar ehapd, narrow ond elonzated, ani their voina shich wrs
scavosly snsatazosed at the baso, distinguishes thes froa all the
izpressions so veried in sizs and shape, of tho provicus specles

(Gerrovnisna), on the otler hsnd, their gensral shape, the width of

thelr widerik srd tho errangessnt of thoir secondary veins, places then
withcut any doubt in this genus (Glossoptaria).r |

The variotics suntreleeica and indtcp of g. Fromii were

raised to sjecifio ronk Yy Gehimper (1869) ond are now known ng
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B. browmif end 0. irdiea respectively. Trungnisrt's original drewings
wore oritlolired by Luntury, Felstosntel, iedller, irter ord otrers,
In 1856 Zeiller putlished drawings of the venation of L. _tromil,

Cedrdica und Qepnruatifolis, shich wore stated to e accurate

rapraauntaticns of tha type specizmans. Yany epoocies of ﬂlceaopteris

ware gubas: juently dosorited Yy variocus suthors (¢ege Feintoantel,
Zohiuper, Tumbury, lezn, Zeillsr, Toniscn-icolmy Ltheridge end Sevard),
tut thie vast sssexblage was reduced to oanly thirtuen sjecies by

Arteor (1955).

Savoral of thege supproased syecice hava teen resurrected Yy
Srivastava (1956) on &if!erancoa 1n cutiole atructura. I 40 not su‘;crt
thin practiocs, as 1n mont cason tho euticlsa nr the type apsciasna are
not kroan. I believe that woll pranarved specicens with cnticlss
chould Lu dascrlb&d unﬁer naw opecifioc nancs, %his point is diocuzsed

in greator dotull 1n thc dosaription of meversl spocies of Closroptoris

an& Canganonteris ~l.y Hgeg und uosa,(lgéo) acd also in this theais.

- The cutioclea of twenty-ono wspecles of Glossopteris have teen
descrived by feiller (1U56), sohni (1923), Srivaatava (1956), Psnt (1958)
and Nfeg end Tose (195¢0)s . The cuticles of tzo new species and two
exlsting species of Clossopteris zre‘dencribﬁ& in thig Sheais, and tao

further species are deseribed, tut not nacad.
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florsontoris raravialensie apenov

Plate 111 C, ¥y k¢ & F, Flate IV 4 to By Fleto XIV &, Flste XV 4 to D,
Flate X¥I 4 to D, Plata XVII A, Text figures 1& to 22.

Folotypae OSpecismen HalCa. Firured Peryptvpas, Specizens Hel, Ho3b,
Ke19, a1, Eo13b.

Unfirured Paratvpes, spoclzons Na3d, Helli, HeTbe

mmmoain e v w

Ypoarcscordia festuras,

Lancaolute-e;athul#ta ér litear leaves ;nh uttsruated tage.
&iid;rib etrongly mﬁr}md, ﬁp to 3 rme wide. Luteral veina closely
opooed, eriasing at an stgle of 15° ~ 2% to tle siderid km curvirg
8lizhtly to tho nxa:gih, dichotunioing oncs or twica. Ansstouoses vory

rara, nsﬁally abaent.

Mioroacoplio featuragn.

Uppur cuticla thick, 14ttle or no diffarenco bLaotuwcan the vains
and meshaae Celle reotanpulor/polygonal, thick-wulled (10p), 30:-40:
wids ard Je-120p longe Ko mtoustua oan this surfzoe.
| Lower cuticle thin, veins an! moshes distinguishables Vein
colln rectangulox/polygunnl, &0p-4ly eide end 5Gi~170h longe Mooh colls
irvegular, raotangular/polygornl, 20u=40¢ across, reroly papillate.

Stouates canfined o booh areas, § = 6 rarely popillate subnidisry colls
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(1dertical o norzal wesh cella) overlying guard cells, which fore en
ollipticsl srcs spproximately 40w X €Cp. Stomatal yore about 20: long,
lips thinly cutinised, st the totlos of o Fit, not overhung Yy sutsidisry

calls.

tereral dorcrirtion,

hire gjcelcens oro aaaléned te this ajecien, snd this allows
gcxe eativats of the veriation obourring within the speclies to Lo mude.
In waven of the spocizmens the leaf shspe is lencwolate-cpathulate, and
tha wideat point (2~-2+% em.) i3 alout twoe-thirds of the length of the
leaf frox the Ywose From this ;m:ﬁ. the leaf nsrrows greduslly ard
evenly to the leso, whore the width 4a 05 to 07 cm. (Plate JII C & F).
In nono of the leavos is the entire ¢ip pruserved, !;u; in gpocicen HoTD
tha tip 1s oclearly juito scute zhilat that of apecizen He3b 43 ruch wore
ohtune.v "’iha sotuzl sjecicens 4in ny poascasion vary in lesgth frox 11 ca,
10 13 cm., tut the shape of the widest fragment suggosts that 1t telorgs
ton leaf‘ at laaaf 20 cme long.

gpecireng Hellc and 11,13 (Plute IV &, D & E) are rolatively
longer snd nsrroser than the typlesl fora of laaf. She first ioen
sloost complote leal froa whick one to txo centizetren of the tip ure
tiosinge Xoat of the lamins 45 striotly linsor 4n ashape {11 zu. wide),
tut tho Lass is very long and wttenustods It perges fnpercoptably
sith the 13‘”5@: tut 1a postly 5 mn. wide wnd slightly cxpanded at the
point of attachuant, giving the appeersnce of s distinet jetioles The

whole leaf 1o 14+5 cu, long. OSpeoizen Hel3f 43 9¢5 cxe long erd censiota
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lr.ar taly uf Lhe basal’ }m‘t of & S:milzw leafs

ﬂlthauua ﬂmm 15 gouo vwi*xtim in tho shope of dm leaf, the
form of the venation do vamarmhly congtunts’ Ghe mid-rid is; atrongly
Cpoarked on the obeximd surface of the leaf whore it io phoul 3 . wide,
‘tat it fu not go pronoumeoed on the edexiel surfzes (Flote IXIY © &
Plote IV.A & RB)»  In bLoth ;ﬁuuxz tho pideril rung right througk to the
ip of the spuclinonu. In the :wathulu{u losvon the secendpry vedins
1mwmw’éhé niderib ot on angla of 260, Lut eusve 5.: moddately to en ongle
of 35-40° vhich 1y ruifntained right to the pargin of the eaf. In tho
narrou~logved. ,i’:zm; tho iéuumxdury vainss loave the miderit ot an sngle

£ 1’::-:!{5':’ and Tun ovruipht cut to the morgin.

*i":m uwcm;&urj voins dighotoaies once or tuice, Wub erostouosus

ure n;:tmns‘l.;;‘ Tera. - Shey sre, in fact, ahsont fromiost of the apoeinens,

end thono thoil 4o vocur are vory olouo to tho nmiferib.

Tehle Hoe 3. Showing nunbur of snustososing veins in  (etrunsvealensis

Epeclmen Veln density - Totol Bo. of vaius Totnl Ho. of

(vpnasfene ) viaible in preodmon  sneotonosns obesrvad
ﬁol‘,“' 13)’ ile 264 3]
115 1nfam. 157 -
o3l s ?,!ﬁmc ’ ‘;GQ -
o7l Wlom. - a68 -
HBelldi Lu/cme . 150 ]
Hel 13/ e : 208 -
Tield 14/ e : 6z -
Hello 1/ ena . B4 -
Hel3f 1d/eua .96 -

s8 chown in Heble Em.,u, thure i uo»midwﬁblcs varistion in tho

vule dangdtye She nossuromentg were tolen st the noargin of the Yool and
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Upper cuticle ( X 200 )

Figure 1¥a.

a & b, Glossopteris Ie

vaalensis sp.nov.

Figure 1@b. Lower cuticle ( X 200 )
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Upper- cuticle.

Fig. 19a.

Glossopteris transvaalensis sp. nov.
( Both X 200 )

19b. Lower cuticle.

Figures 19 a & b

Fig.
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sra closrly offeated Loth by the degree of dlohotony showm by the veins
and by the sngle at which thoy waet the wargin of the leafs In genaral

it can be asald thot tho veins aroe clooe $ogether end parallel.

Wigronoopie Yauturon.

Uppor Cuticlos

The uppor cuticle iz thick anﬁvahsxs 1ittle or ne diffcrence
tatueen tho vein ond nosh nroas {(Text figs 10a & 19a. Plpta 2V 4,0).
The colls wre woolly reclangulur or elongnted polygons, 3p - 40 wide
and 20p =~ 1000 long, wnd Jying parallol io the wmsin oxis of the leaf.
e logpitudinul wulls uré pore or legs parsliel but the ond wallo oy
to ot right ongles to;%kaa, or obligues The thicknopo of the cell wello
in ponerslly cunstant\ﬁt ubout 10p, Ko stosutos axe present on this
outicle. FPapille-like morkingu ooan L@ sten on gepe of the celly from
the narrow logved speoimens. Yhepe novke ooy be centrally pluced in the

cell or attecliod o the cell wall.

Lovar cuticlo,

The lowor cuii&i& i muoh thinmner thon the upper cuticle {Text
fig. 1tbe. Dlate XVI C), Qﬂé'iha orrangesont of the velng and woches is
cloarly vicitle (Joxt figo. 10b & 10h. Flates 5V ¥, D & XVI &). *he
cello over the veibs are wore or lsaes rﬁat&ﬁ&ulnr, 5Lk - 120 long ond
20k » 401 wido, ‘Ehé coll w&llm cre struigshd, and those coumon to two
voin collp ave from 4+ 4o G thick, eng those Ttetvoon vedn anl mssh cells
ara Zi - 5% thicke ALl tho ©oll welly are only li- 25 thierx in ihe

narrow lenved spocinons. Such veln 1o 3 = 6 colls widce Gpocizean



74

e

Helle and Hel3L wloy diffor fron. the typiﬁél furm of this opeecies in that
papillse ruy te propont neer tho oﬁier o&ge'abeﬁa laming, whors there
is o werginal voin running yarallﬁl’ts the edﬁé'af~tha 1§éf“(?axt fipe22,
whare part of the vein frou nesr the torn elge of iﬁé lowey outicly fron
specinen Hel3T du vhown)s o

The ¢ollo of the wosh xeaiuna‘ﬁre irreguler voth in shepe and
srrangepsnte  Thoy wey Lo sors or less roectaonsulsr or polygonnl, with
dinenoiony in éhu order of 20 ~ £§ﬁ~ the stozatus sre stundant but
rostrioted to tho wesh oreas (Toxt figs. 16b & 19b).  Chey sxe guite
difficult to loceir ep tho subesidiary oslls are precideally indistinguichable
from the norsul moch cells {Fluts &Vib). There ave £ive or uix subsidigyy
colly whiéh oré woroly papillste (Text figoe 19, 20 - 22. Plote XVI E,B).
Thoy overlap the juand e¢ollp, which foru on olliptics) eren mocsuring
sbout 60 X 40:e Tho yore epparently lies at the botios of o shollow pit
and is sbout 20 long with thinly cutindged lips. (Text figs. 20 - 22,
Plutes KXV Dy XVI N0, EVIX 4).

romrarivon and Liscunplon.

in thﬁ;ahapm of tha lasf snd the modo of vonation, the spocinsna
daperibed atove are very sioilar to the Yomwg of (e.indicn deoscribed by
Flungtead (1952) [0 ky'ﬂrcﬁungulnky (29573 Archanpololy (personol
cexmunic&tisn) siutes that G.dndlea (ﬁéhimpﬁr} sonsy Flﬁmﬁtasﬁ, is
ehuraoctarised by having dichotonising volun with vory few or no
anpntonossos  In her concept of Cedrdicn, Plumetesd (1952) ulgo includes

Hloanoptorin crvustifolin vore. taeniopterofdes (Seward 1938) end S.dindicn
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Figure 20 Glossopteris iransvaalensis sp.nov.
Fig. 208 ( top 3 Upper cuticle { X 650 )

Fig.‘lab.( bottom ) Lower cuticle with two gstomates,
showing pore and guard cells. ( X 650 )



Figure 21. Glossopteris transvaalensis sp. nov. Lower

cuticle from the mesh area, with group of contiguous

stomates. Note the position of the guard cells, @wd,
stomatal pore, : ’

. (X 650 )
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Figure 20, Glossopteris transvaalensis sp nov. Lower
'( cuticle, showing vein-cells running parallel to the
margin of the leaf. Note the papillae and the pair of
contiguous stomates. ( X 650 )
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var.wilsond (Sowvard 1910b), o woll o the fype comumonly kncms ns
Gedndicn, which weo fdgured by Zedller and wshich han nuzerous
anastotioguse % have been Jortunsie in sceiny franguiasrile originnl
poper (1028)3 hio desoripiion end dravings scen s be identicad
with the {ype devoribvod by #lusstond, Uy ivobongalely sud ly oe.

This eupparts tho inviuslon of ihe “taenioptorid” tyre in
tho pjecios Cedwiica.

losovery Irenynisrtts drowlnge weye ordticised by Dunlury
(2661), Pelotuantel (AL62), kedller (18856, 1952) and arver (199%),
on the pyounds thut they choved wvery Jow snastouosvo. %he discsvery
of 5o uany spooirens in HScuth Afriea and the argoentine, closely
rosentling Irongniertto originel type, supgests that hds drawings were,
in frot, mcourate, cnd tho spoclman figurced by Lelller moy not have
boen Fronpninré's type cpoolmens Adternatively, slthough this ouens
wilikaly, Soillorls drawinge ngy have been dnscouraiev.

Tno cuticle studies of Dloseoptoris made by Gehnd (1923),
Srivastava (L956), Fant (1958), Loy snd fese (3900}, and by vo thow
that the "teeniopterid” typo of loaf hao v cutiele structure olearly
difforont fros thosu descritad Lfrom loaves oF the norasl "indies" typo,
in which ¢he velns anaptorone Ireguanilys Somz of the lattor kave been
deserited under now ppocific noces, us the cuticle of the {yps spoelnen
of t.indion im not knowne Geurberd, Srivastova (1956), G.colyedon,
Eshiopide, ond Sefitrons, Pant (1958), wid Sejsvotted feg and sose (1969)

i st st

Wre exuuplos of such apocivs und ol adifer muakedly dn thoiy suticuler

fnd atoustul otrusiures fron lesves with ¢ tuonlopierid venstion in the
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Wrualo ovlleoticn.

“ Althoudh the spooiven of flossooterin tsonloidos dencribod by

grivastava (2956) is inconplote, it coupmros olosoly in lenzih and

vidth with the narrow lesved cpecicens of Glossopteris transvialensin.

The widerib has the ssoe width ond the voins arise at a stoep angle.
Houover, the lateval veiny anasiomons froguently, unlike tho
dichotonising. veins of Glossoptaris trgmevaglennise Also the upper

cutiole of fetacnioidos io not as thick up that of ﬁ.trahsva&i&nsfﬁ,

und 1% olearly shows the pattern of the veins and wmeshuge fThe lowrsr
cuticles aro wmore sisilar to oonch other, tut stosatos ave rove in

Beiponioldes end the shape of the pdt end ypora éiffors from those of

Getrangyanlonnis. Anothor pimiler elosguied opeoied with encstozosing
voing is Hlossopteris sprustifolis trongniart (1828). Cuticles descrilsd
ty Sabnd (1923) frow speciuens sssigned to this spocies, differ from

thoso of Getrensveslensin in that both upper eni lower cuticlos aro

the peng, hoving cello with very olnusus wolls ond otomatsl oubsidiary
collo with strongly warkad pspillne.

It im suggooted that in the light of the uvidence obtainad from
cuticle studies, tho leovos with dichotomising vedns with few or no
unnotemosog, Le sopurated Irou the type figured Yy Ceiller (1098) ns

Ulongopteoria dindice,. Tha formor group sech gonexally 1o hove a

iincar-gpathulais leaf whdlst the latter sro nore oirintly lanccolata.
It soens highly probable fo mo that the speeluens desoribsd hore are
ddontical with thoue denordted by Flucstead (1952) as f.indicp. fThis is

supported Uy the great sismilerdty In the shape of the leof ond in the
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Teya pf the venatlon, us wu;1 a8 by tha fuol {that the localities 4in
which they wero foundt aro only about 125 uniles apoxt!  Huwovoer, this
hypafh&aia/canncﬁ ba provud until spﬁaimuné vith frﬁstificaiion‘ggg
outiculor reomuing arc discoversdy tho s;ani@ana deserited here hava,
therefore, been given o new spucdfic nnie

45 hag Leen statod, coveral nuw gpoecies bave Lesn oresoted awp o
yosult of the exouination of ths cuticle of leaves vhich otherwisy usgree
in wecroscopit features with voilierts description of fedudicn. Shis
shoos elearly thst the form gpeefes Gednddes (Sobimpor) Zeiller is
an apgrogete spocien, i not, dndoed, poly-ganerio in naturc. the
dravings by Zeillor of C.indice Schimper ond Gebrownii Schisper, are
oo elike 4n the fom of the venutlon thet it s cuggested thot thoos
two foris be worged cnd referred to os Gelrownid. Gedndica should
thon be rateined for the forps with taenlopterid venation, ss desorited
Ly frongniert, Flumstosd and pvchangelshy. Ereedsons of either forn
with cuticulor remaing chould be described wador the appropristoe specilic
naze erccted by Srivestava, hy<Hﬂég und Togs or Ly myoulfy or & now
gpeoifio newo muot bo piven, if the cuticle structure doss noi ugreo

with thut of any of thoue srecics.
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Clospopterin sfricuna Sp«neve

CPlato IV E, Ilote V 2 - ©p, Flste XZVIX B -\}}, Flate AVIIT & - G,

Text figuran 23 - 26,

LBolotypos . Speoicen HeCae Figured reratype. dpcolnen He.Ga

R

Tincnoslis.

oeroscopio fentures,

Lunesolute or iixw:ﬁf iuneéalnta leavaai J‘ﬁ:i‘%}l ucufa spicoese.
liiid-i'i‘:a pmiistent. 20 mu. qt tho tuss to 242 mne wide ot the tip.
Lateral véiné erise st an gngie of 16° to 55}0 to the mirl—-rib chanzing
to 40 - 657 uithin @ « 5 rw.  Voins amaﬁwoﬁe i‘rt:;éucmtly. Vein
Gengity 10 = 14 vno./cme nour the 1iderid, 20 - 25 vns./cis vt the

tarsine

Heroscopio Yenturoas.

Yuray cutiole,

Thin, little differcioe betueen vadn and woch arcuse. Losh
Colls OO « 1206 X 356 - 500, voin colla 70 = 10808 X 400 « Sk, Cell
welle cinucuse 1 -~ 6 erevio per wille Ho atomutes prosont.on ihis

eurfacce

Lowor cutdele. - o o e e

- T, clear dillsronce bolween voina and meshess. Veln cells

clongotod reotongloe, OO - 1708 X 20 = 50+ with straiznt or cinuous



3.

cell vinlle. tosh colls elonzated reotangles or isodipmetrie, up to 170p

long end 268 - GO whitoy, ©old wslls sinuous, L - & crosts per wall.
Gtomatuy confincd to the mash orcas, usuelly ordentated vith pore
parellal 1o or ot right anglay %o the veins, Tore 18 = 204 long, 4n
& ahllow nIn razhapeéi pit 308 - B long.e Subeidiery cells 4 = 6,
identles) tc noriol moch cells. Stomates huzerous, rarely contipuous,

Trepulurly distritutod.

-

Gonoerol descripti 613.

Thy tuo gpeelcons aaa&@é& 10 thi}; agséciﬁm d4for alirhtly in
ahope and in vedn density.  Spooimen HeGn (Plote IV ¥) fs & typical
langeolate “indien” loaf, 16 cue long end 4+0 cme wide. The miderib
Gppeurs ao o ehullow groovae 240 ne wido at the bugs,y but norrawiung to
Ue2 gme poar tho apoxe s voins orise froe tho miderdb ot on angle
of 10°% « 15° anastososing frequently (Plate V A). At epproxisstely
05 ame froo the miderdb tho angle olongos %o 1300 and the anantomogcg
ara mpiaued Wy slsplo dichotoinies,

Bieeinon Hefa du o wore linvar leal of the "'hrmmii“ty;m}
(7:‘1z,1t& V B)s  fithoush tho velno do not arive st such un ccutv sngle
end the vedn density 1o olightly lovwer then in speoicen H.Ga, tho

Gonural. chareoter of the vein pustoxn s the oamo in both spocinena.

Tuble Jo Varietion in vein donsily in Clossoptoris sfricarns.

L -Veln dencity at widerdt . Voln density at wergin

10 YO Oile ad.noar ooy

Sracinon Hl8a 21 TOT O 25 pay on,

o crt Syt it g £ o
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Guticles,
Tho ouddleloz Sropm '22.0&11 ourfeogs wedd vory ihin, end thope from
tha exposed surfaced of the loaves %’é&rﬂwﬁ;ﬁ:mmn&y affecicd by
zmaﬁmr&:m. i&xiahéwm‘&ésauhtvfcr‘ the Vi‘autvﬁhﬁt tho promumd uppor
catiolo vss tho thicker of the two obtuinsd from pprodmen .8z, bub

the thinnar in upecicen Gela.

Uppor cutdolas

The cuticle preparaﬁimmmhi;&h chowsd no otoustel spperatus
tove nosweed to Lo fron ?;hca uppor surfsce of tho loofs

thego showud wory little difforonce botweon tho vedn and neah
uronse Tho veln colle are 208 = ik wide, 70: = 100p long end have
aluust streight or fnintly sinuous cell wslle with up $o four crosts
per woll {(Toxt £1g.236). The nuoh ovlls show the sane renge in cize,
tut tond to bo byoader In proportion to thair longth, than the vein
collo. Liifmzava‘r, sho preperations vere frasuentsty and pooyly proecorved
50 that 1t 1o not covtain thut ihis difference 1u & constant feature of
tho ugpor cutitild{ The culle of epeciuen Hefo ayo sliphtly lurger ond
sore slnuoualy vs‘nlimi thon those of spmeluon Heba (ofs fext figs.2%: &
Z4h).  Shore 4o 6loo » difforence in tho thickneus of thedr coll wells,
thone of oposinsn Hels being plightly thicker, tut this might o due to

varinticss in tho quality of their preservation.

Lozer cuticla.

Foth ppocimons ylolded cuticles with fodrly well dufined veins

and with nucerous stomstes In ‘ha peoh rogiuns. Gho ouidcle fxonm






Fig.2Ga. Glossopteris

J
afeicang spnov,
Lower cuticle {x 200)

‘ Fig. 2&1_) . (below) GlOgsbpfefiAs(j' é{‘d¢:tgﬂ. Sf.nov.!

Upper cuticle ( X 200 )
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upsciunen E40a $8 vory joorly procerved, tut suificiony detoll remalus
to ghow that tht sige and shops of the cells cnd tho diptribution of

the stoantes io essontislly the oawe in Loth specitens (Text £iz0.230

E2do)e I

'.‘f:ha cuﬁ&;&.@ oyar the nid-rib is relutively thick. %he colls
exe clongoted ané lie purallel to the wideribe they ure usunlly
gusdranzuisr or sosctives polygenel in shaps, 1306 = 160 long and
Fet -525{:;& widoe B fho cell wells are gonorally otreight end Ik - 2u
thicke |

e thinner cuticle from the lmsinas of speciven H.€o ohows
thet ke vein oells are ulng&tcé‘i roolongles about 200 wide and
(i - 150 1055; (foxt £irzen3b), wiith very t}im, strojght or fuintly
sinuous coll wullu. Zhe uesh colls sdjucont to the vedons are approximately
the cove sigo snd shepe as the veix£ ycella. tut the coll walls aro mora
erkedly sinuouse  She lungitudinal wallo hove frenm throeo to ol orests
ey npll, z«ahiisat tzu tronpoverge valls may bo straight or have cnly one
oragte - J

Towariy tho eentre of iho weoh regicn the cells are nloe basically
rectanigular, but & lerge proportion of the ccllu are vore or leso
issdianotrio, mossuring 20 = {0s acrous and pocsepsing one or tve oreoto
1@ wplle $ho otometus have 4 ~ 6 subsidizry coells which are
indlotinguigharle fren tho neighbourdng mesh codlse  Tho plonatsl pit
i ohovactoriuticslly *I" phopsd (Poxt £ig.25) ond 4n norrally orientutod
with 4to longituddnsl exis cithar parallel {o or af right angles to tiw

volnge  “he pit 4o cbout 50 long ond hoo toweshupod polar wplle. the
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.

Figure 24. Glossopteris a{ricang sp.nev.

Upper cuticle showing stomate in mesh area, and
neighbouring vein-cells. ( X 650 )



3.

~ Figure __2_6_. Glossopteris ‘aﬁ-‘icana- .

Single stomate from the lower surface
of the leaf. ( X 650 )
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pore g 18+ = 20; long and iu oloarly morked Wy & cutinised rim sbout
2 thick (Soxt fipu. 8% & 26); In buly & few casen osn the guard oells
Cbo peen & o more or less civeular ares S00 4n disnotor, lying boneath
the vubeidisry colls. %he sloustes sre nuserous, rverely contijuous, and

thore ip no apparent pattern to their distribution.

Louporisen and Ndecusnion.

Slozgoplorin sfricons comparas vory clossly with those forus of

Blosnoploria indiep which hrvo frejuendly wnuotowosing velns. Yho

cutiolas of noither of the type spocloens of this sproliss doacritad by

frongniert (2028) wed Sohimper (1669), huve teen descritod, end that

Tipuraed by'zéillar (1695) ps bolonging to Glugsoptaris inifon wao not
vlejuatoly dooscribed. . | |

.o &t lesat three compictely different types of outicle have been
doueritod by Zeillex (1&55), sriveoteve (1956) end Bgoy und Jooe (19€0),
frou leaves shich apourcd on uacroscopie festures, o Lo the came gg

Slosroptaris indden vohikpere This sugients thpt the species based oan

meersseapice footures only, moy, $n foot, Lo polyspeeific or oven
4
relygenaric in natures From ihip i1 1o olear thot the progent spocivons

catinot Lo dogoribtoed under the npuo Slossoptords dviica.

Slthoush dnedecuniely duseoriled, the cuticle atulied Ly zeiller

(1ﬁ9§}7ispchvicu32y*differant»fram that of “lorsopteris ef'ricans, os it
iv vory thick andt hee reotocguler ctrefght-sided cells.

On wuacroscopie fostures, Slonsoptoriu jovotied, ﬁﬁgg snd Toso

(A960) atifers omly clighily frowm the pracont sjooies in huving e

s i
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rounded lcaf tip. Eloroscopicully ite cuticles differ in toing thicker
und having slroot entirvely straight wolled cells, and in pospessing
stocates thut axe efton arranged in coniiguous groupss there is,
hovever, guite o strong sindlerity in the shape of their stooatal plts,

vhich uro generslly *I* oheped or dusb-bell sheped In hoth spocice. In

thiy foature, Loth specles eve very sixilar to Dlossepluris orbori

Srivantava (1956). Glossopteris arberd ds very similer to Qlossoptoris

ofricnnay tut ddrvers 4n heving ¢ thick upper cuticls which dovz not show
tho arrangerent of tho voins ond xoshes, end in ehich the colls are
rectanguler snd pepillete with thin highly sinvous wallo (10 = 14 crects
per longitudinal weil),

The muercoceplo fosturse ¢f eiecizen [.8s (Plote ¥V 1,0) are mors

odmiler to Nlossopteris brownid Frengniert than to any other spooics.

Fortionlardy ia the foru of the netweik of the luteral wvieins, 4t 4w
indigtinguishable frouw the spscimons of Cebrownid Proncninrt (pare), ts
degoribes iy Fodstwentel (108 - LEEG), irber (1%0%5), sewsrd (1910) urd
Srivestava {1950), differin, from thom only in having on scuts rather than
an obtuse or rounded Lip.  Srivaotsve's gpuclueng yislded outicles with
Btraight 001l welie wd in which thy subsidisry colle fore ¢ cleay
cireulur arcs uround iho siouctal pit.

Othor Indisn spocivs which are maeroseopically siuilar to the

Slossovteris brownii-infion group srei=

1) gloscopterie angustifolia Troaguiokt se described by oahnd (1923).

'2) clossopierdin retifors Telot. es doscribed by Srivastava (1956).

3) flosyopturis sabnii Orivastavae (1956)
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e Mirat vay o ddetdnguished Srom Slossopterdis afrionrm becuuso

the coll walls of the upper cutiele aro much wore highly simuocus, hoving

% - 13 crunts per woulle 21lso tho eulls of 4he lower outiole wro vore

roguloarly roatonsular in shope than those of Closnoptoris sfrdonnn wn

o suvsidiery coells are Qlstinetly papillete.

fdnilarly, Yoth cubieles of Qleossopterds retifera show o stristly

roguler sroongemont of reotapguler colls, ond the cull wslls wro finely
simuong o toothod. Tho stonatus huve uin suboldisgyy cells which ere
uuch smsllor thin the noighbourdng msuh cells and have very thin slichtly
sinuoun wallte

the cuticles of Glossopturds unhnii are vory thin, end tho culle

aro irrcguler both dn sipe ond vhepde  the stountes sre uot preverved

well encugh for p useful conporioon with those of Closvopteris africuna

1o %o sodes Tho leafl ol flousoptards nebnid is mueh lavger than that of

Dopseptoris sfyicans, boing well ovor 12 cne widve  the wish znreas

2.4

are atioud 1V mue long und 3 fue wide, ki the voina arise Trom the
uiderils at Tight englen.

Pont {(1956) koo desorited tuo speclos of Slusaopteris (H.hispide,

Beeolzodas) from Tengonyiks viich hove mucrogeupdice festures very oimilor

0 saco varieticn off Closgoptoerins inddca, f.Yrormit gnd f.ecraunisn, ang

vhich Wave cuticlus with sinucusly walled oellp.  Gohiinpdde Funt cun be
dotinguishod from Genfricann au the colls of the upper cuticle hove
Giraleht walla ond thoir cuter surfaces bvour susgrcus winute povillse
4nd are finoly oiristeds  She lovor cuiicle of Z.hispldn josscosos

richoumos ond thedr dmanged Lusos ond tho sutsidiary cells of the stosutoes
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are papillats.

The lower cuticlo of fagn podeg Funt differs fron thuet of
Gerfricona in that the colin of the meoh regioneg have nore hiphly
sinuouy walls (up to 10 orocts ger wail)‘sn& chay pre often markod
Yy 2 wudlen papdllic. Zoth of tha Tanganyike species di¢fer from
Sepfrienny in Laving stepotes swilth subaidiary celle leoring large
holloxs pnﬁillma wiich ovorhong the stoaptal pite  She uppoer cuticle of
Gecolpodes hos afraipht %ellud cally and hus no stonates.

grivaptove (1994) Lius dusorited tho cubicloe of Gergazoptorio

Tloxuons which are vory sisilor tu those of Glossoptords sfricnne and

Blossoptordn arkeri Srivastave (1956). 7The stonatos have the sons vIM

staped plt go Plensoptordns atfricana, tut the.csll walls are highly

sinupua or toothed (upto 1€ erents por wall). Tho cells of Canspropleris

flevuons bdar the coars of poapillue similor to those shown by Slosgoptoris

arterd, tud this fesnture 4n not shown Yy Glossoptorin africang.
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‘g of, fitreosa Fant

Flaote VI 4 « I, ¥Plyple VIY &y, Ploate XIX &4 -~ Dy Plete XX 5 - 5,

foxt Yigures 27 - 31.

»

Ficured spooimens. Had, Helln, H.l6n, H. 16bh.

Unfipured spocinens. Helif, Hellg, HelZa, HalSde . - -

Beraral donorintion,

e

Linoroncopie fenturag.

The loergent of these gpecinens (Helle) hus o mexipus width of

540 cme; and & length of %00 Sme, ulihough ot lenct 50 co. of th
tip aro pissing (Plate VIT A)s  Gpooluwen Hed (Plato VI 4, %) 1o slso

Inogompletas X% Lo 2040 ci. longy ond $is muxiscn width of G0 <n

e e A e e o mrmn oo

uiygonio thet the complete leaf wan oven largsr than specinen Hella. -
The szallent lesf $s opscluon $.16b, shich Lo 14+0 coe long ond 2¢3 om
tidas  fho oibor spocdmons ave smull fregments of large leaves {speoizen !
Halfa, Pleto VI ©,0)e  %he normel lea! shapo epposts to be lancenlate, Co
tha tip woo probably soute und tho luming tepers grafuslly to the baee
(Pluto ¥II £).

91w 14deril of spocimon Belle 4o Te0 e wide st the Lase und
10 e wide st the tips  Un tho slaxisl surfoce of the legves, the
tdderdt 4o strongly warked and convex (Blate VII 4}, widlyt on the

Gloxdial surfece it fu clenrly sorkod, tut lesp canvex or flat. (Plam Vi

4 Py C)e  In twst speoinons, peritculerly in the bapsl yart of the leef,

the sideris is covered mith meny scall dvregulor luaps. Tho lamdns
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appaars to have arohed aw 8y ix{:m ihe pid-rib and ourled slichily ot

the nergin, s shown in Text figre 27.

IS - B N

Vascu.la.r and mechanical ¥issue

Lumps on midrib ‘ e .

[N

Text Yigure 27. Nias mwt ] mcmwt:uatim Gi & *"rcn.,wm “eotion of

Y

i lu.zf of Qlossoepteria ci‘.fitr ann bonte

{;n Sctﬁz z;uz*i‘zzccsn ni; the leaves tho veing a‘rc: astrongly warbed,
appearing iut or slishtly sumkon ob the sdexipl surfaca (Pl:xié VI 4 %,
¢) oo digtinctly reiuod on the sbaxial surfoco (Flate VI €,0). This
burroute thut the vesculur end sacheniosl tissues in the ve.{tw ware
otrongly covelopad, und repislod decyy end cosprosaion durdng z"msesiiismtio.x.
he vesne sriue fzoam the pdde-rib atv un ongle of slout 5:30. aitkin
upproximately Ooh oz f!zu ungle chill o two one of £ - 7&9. (too ‘2‘.‘:‘.10 5)
G the velns then curve very gontle or run rore or luss stroight to
the margin of the lesfs  Ghe mushon tand to Lo short end twoad neur the
tlderdu, but Lectme lenger ond narrover towsrds the pevgin (Plete VI),
Wi 2o roflueted in tho vain denoity in tho various regionn of tho

lowvey (Table 5).  “ho Tange of eize of the weshos varles with the



as

gigo of the leusd, . ‘ o R
Guticlo,

he preservation of the cutleles varigs gmétiy fyon one parxt
oi the leaf to enothor, bul some woll prascrved fragmenio havoe been
obtodned from cech leafs.  Poth culicled oxe modorstely thick, snd ihe

npproy cutdelo fo only olipghtly thicker than the lower.

Uoror fulinle,.

In {he regziun of e pdd-rib, the oelly avo genorally very
regulariy'érrangaa in losgitudinal £ilose  Tho eslls sre guadranuguler;
(O = 003 lorg und 200 - 306 wides %he cell walls are otraizkt and only
about e thick;i‘ihe loungitudinel walié 8ro ﬁurullal, but the end wulls
of tho colle are sosetines oblifque (Flate i Co Yext £ipe. 20b). In
nore proeperations, tho cells sre polygoennl, smsller shan the vectsngulor
collo of the roet of the riderid, and irrepulurly syranged (Plote 2IXK G,
Text fig.26¢)e ~ Shey coincide ﬁiih’ﬁha'wartu\ﬁf'iumps which have niraady
baen deserikoed on the niderits of soue of thu louves. It is notsucrtihy
Wnt thu ecutiocle in fhost regions s wncopaonly well pragservad, which
AUezestu that tho celle of the warts wure wore thiokly cutiniasd thun the
normgl colls of the wmiderib, or thot the chewleal cespositlon of the
Cusiclo r&ndé:ad‘theaé colle leos liobld to doony.

The guticle from the wpper surfoce of the laning dovs not show
We arran:ooent of tho voing ecud weghos vagy'clearly (?ext Tige 28k
Tlate 118 g); Lut ds ds partly due o the foot that only .owsll Freguents

68 pytivle were obtadnwd, which follo to rovesl the pattorn caused by
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fadxly wide meah&a.* In tha‘mvéﬂ'&ruas,,th@‘nalls ara arvenged in rows
parallel to the veinu. }@ha'éclla aré koro oy less rectanzuler or
uolyconal, and ey Le“i odisuctdic mégnuiiﬁg asbout 4% acrous, or
alightly nlungutu&wﬁaaauxing‘ﬁﬁﬁ - 40 vige ébiiﬁcu - f08 longs Rurely,

v short eolls only sbont 18 long, tut Qf ﬂcrmai %i&th, ara intorspersed
vith the nornul collas (Pluta XIX &, Text fig.. 20h).

Over the velns the oells tond to be slightly lorger and norrouer
thpn the colls of %hﬁ nosh ragicnw,*hut there 1¢ o variatiantﬂhcell
divenclong fran i « 60 in length und fron 304 « 40¢ 4in width.

The lust § or © rows of,0olls at thoe ¢lge ¢f the lenl oye
aludlar o the oslls of the widerit. %Shoy are clearly elonguted parallel
- 40 the payedn of tha lealy ard they ove Lova rugularly sriunged thon the
celliy of the wﬁd{ of thu“laminn. tho cells aro generally Gow - B3¢ long
and 245t - ca‘mi*e, but 4n the luat row of culls pous are over 200: long,

tut only atout. 10¢ wide. (Toxt fige. 28z, Fluto XX E).

Lower tutielo.

In the rogion of the pideril, the uﬁyer and Jower sutivios
are pleouat identiosls  Howavery the oulls of the lonsr cuticle of the
Dideril ofton appear to huve beon coﬂp apsed luterally, tut this is
doubtodly dus to the stresses whick would grise whon the provinent

mlderil wop couprecsod durding fossilization (Halton 1536}« The

arvergoront of the colls ia guite uniforu. Thaey ure more or lasy
muotonlar, OO » UG lowg and 206 = 30p wides Frow looves shilch have

lusps on tho lower oy woll we tho wpper surface of ihy niderib,
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sa, Pant.

cf. fib

————

Fig. 29b. Gl teris

uticle from above 29a.

( x 200 )

Upper ¢
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Fig. BD;diossopteris cf. fibrosa Pant.

Stomates from the lower cuticle of Specimen H.16b. (X 650)
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proparations chowing onall polygonal cella, sinilar to thoss obsorved
fron the wverty repiong of thé upper cuticle, have Leon obtoined (Pleto
¥IX p)e  Tho lower and upper outicles of the niderib may be distinguished
by the faot thet ntounts voeny, though only sporedically, on the former
(¥lato X5 A)e

the collo ovey the velnu pro rogular in their arrengesment and
thapoe  %hoy ave besivslly wmeetangular, oliliough ccousisnally ike ond
walle are oLliguo, and ara 4% - 708 Jong &nd 35 = 45 uide. %thoe colls
8 the pach vegions poy toe quadransular oy polygonel, snd isodiapetric cr
vlonzotude  Fhoy nesoure 20i = 408 wide and 20 - 050 long (Plate XIN ¥
Text fige 252).

tho wicmata, which ave ddotributed in lvregler groups, sre
vocanionally monocyelie, but ususlly they cro dicyelic (Text Fifue30y31}s
Tho apposrance of the stonate fowry divorse, ond deponds on the stato
of preservation of the cuticles The extent of this veristion ds chown
in %ext £ig.31 wnd Plate XX A,2,0. o midlan papillee hove Loon seen

o any of tho colls froa elthor the upper or tho lower cuticlowm.

ey

Zdscusaien rnd Conpnrison.
she extornal fegtures of thio asscublaye of lesves are vory

siuiler (&) to thooe deseribed Ly Veistrantel (1861,1686) no

Slonnopterin corwsunin, (b) to the spooinon desoriked by Srivastava (1956)

ua Seoommunde snd (o) to thoss described by Pent (1958) eo Suhdopidn,O.fitres

fe_colpedon ard Gespehs ke cuticle struciure of Felstzentells type

S8igodnen has not boeen deacritod.




Fig.32. Showing the varied appearance of stomates from different
parts of three specimens of Glossopteris cf. fibrosg Pant,
Figs. A = D, Specimen H. 16b., E - I , Specimen H. 1lla., and
K -~ L, Specimen H. 4. ( 411 X 390 )
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Fig.32. Showing the varied appearance of stomates from different
parts of three specimens of Glossopteris cf. fibrosa Pant.
Figs. A - D , Specimen H. 16b., E - I , Specimen H. 1lla., and
K - L , Specimen H. 4. ( A1l X 390 )
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fho culicle of’tho mpbcimén that Srivestava called lossopterin
conrunin 4s very aimilﬁrA%o thuqyrasunt spocisens in such fantures s
0ell alza ond shope. However, the velss and nushes aro morocssily
aistinguished, ond the subsidiury cells of Glossopteris goprunis possess
gadlan papillac, %nﬁy do not posssag the lorge hollow popillae which
overhunge and protect the etonutsl pore es in tho prescnt spacluens.
secording to Srivestuva (1956) [Mopsopteriy seccunis hae stomsts on btoth
surfucas of the leafs  Although nene have Lesn olssrved on the uppar
cuticle of tho presunt specimeng, the cutioles prepared wers so frepsentory
that it cannot Le said oategorically that no stousta ore ever procent on
this ourfoco. fiouover, 1€ they do oocoux, they must be rure and erorsdic
in digtritution, and it doos not seen likazy4that atorats are a norﬁal'
foature of the upper cuticle ol the present spocimons. -

noptords hinpida Pent (1958}, elthough apparently iﬁenfical

to the prusent spooicens in maoroscopic Featurss prd in posucouing stomate
with overlianzing pepillsc, zoy Us distinguished fron thes, ss the lowoer
suticle shows trucon of nuserous holrs, end the epll wslle sre oinuous.
tlogsoptopds golyeden do wivost identicsl with Dlgsaopteris hiseids, the
only closr dif<eronce teing the ebssnce of hulrs in the former speclos.
oo stosata of Loth speoics nre sonooylics

lossopteris fibross and Nlossopteris mpeld of Peat (1558) ars

vory similay to the procent wpscluen, {(a) in exteraal festurcs, (b) in the

glze, shapo andgrangonent of ihe oolls, and (o) in the form of the

- stomatas, which eve wouo or dicyclie, -have. tungentislly clonguted
‘tncirc(-’ns cells, and have Subsidfar:] colls with ‘lfﬁt,hollow ‘n"intt.
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ovarhanging tho stocgtel pdde It both thoss gspecias, the oells may Yoar
a gingle rediun payillaé, sevaral cwsll papillee, or longitudinal
striationg, wherves only the subsldiary cells of tho prosent specissns

ere papillutos

{ne of the major dleguostio festures of Qlespouterie filroas

is the prescuce of fibres betwoen the veins. I have Leen unable %o
Qeosstrate whether or not atoiler filees exist in the Eruelo spocitens,
co:it Lo not popsitdu fo ure thiz Lesture in their identifleation. %he
s¥zence of papillee from the ordinary vein and mesh oells of the prevent

| specingny pight be considered auffioiﬁnt to soparate them from
Glossontords Lilrosy, but considoring thedr grest ainilerity in both
mleroscoplo sl wmaarosoaple featuras, I hesitete oither to orect a new
spevies or to idontify thoem as the uard untll further work has clarified
the situation. %he Lrmelo spaciuens ors therciore referrod to us

Glogunplerds ofs fitrosn Pent (19550)« Zuble Ho. 5 (Page 1oy )

couparing the mooroseopic featurés of the lenves xesembling Clesncpteris

fibrous shous quite o largs vardation in such shuracters es vain ungle.
and voin density, slthough the gonsrgl chersoter of the veestion end
the veristion in tho shupe end slxe of the koshos is similar dn wll
the speolnones In purticuloy, Tuble Los 5 shous thut tho prosencs or
gisency of luups or warts on the rideridb 4s not. a roliasble diagnontic

charoalers
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ormosg
g}osaggtg;gn trivestava (1956) has stomstes shich ore vory
aluflay t0 thoss of tke ygpsant spooinena. Yhoy ars mponoe- oy
di=cyclie, und have § =~ 7 subsidisry cello with large, hollow papillse
overhunging the stomatel pores Tho sizs end chaps of the cells in
thy xideridb rezion aro quite aipdlar in thesu tuwo opucies, tut the

cell walls in Sloscoptoris forposs are T - 8 $ikes s thick as thoss
of Clonxopieris ofe $ibrons.
Yhe pgorcscopic fauturcs oi tho tue opuclen are quitz

tloglmilar. {logropteris forcgosa fu o ezall narvow lopf ond tha

voing locve the wid-ridb at o very wsoute angle, shich io meintained to

tho wurgin of the lesfe %he velns cusatonone 6 fore lerge broad

tughos vesy siwilur in choracfer wo those of Llopsopieria yoi

Thus, us it standz, tho evidence sujieots that Glousopteris

Yorsong and the prasuat wpeoivons ure closely rolaved, tut the alight
Giffercnces in cuticle structurc, and tho grous diffurcnels botucen
- thefr vorphology cugpost thoy amdy in fect, tuo sopsrate sjoclcs,

‘th°uah of the samo genude
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locsopterds bped

Flote ViIT ZB, Plate I¥Y 4 - B,  Text figurus, 32 o - d. 35

Sreoiven 3 liel3g

Gonoeynl deserintioi

3

Yacyoneonie foatures.

This spociuon is a fraguent frok nenr tho bses of & smell leaf
(Plate ¥1I B)e Xt 45 7 owe lonp &nd hoe & meximun width of 2 caw.  %he
angle of ihe wvelng and the chorooiey of the reshor ore very cimilar to
those cherecters s shostn in tho Yaeel part of Hed, (Flate VI &) which

hoo mlzgedy beon doseoribted au ﬂlaasm;;tariﬁ ol {ibrogy Fant. The

woohiny are srudler thon those of Hed, und the vein duusity is conaeguently
ighey, btut this uay be dus to tﬁn difference in sire of the two loaves.
Thi vein donsity end size of thoe moshos of Hal3g are the suwe se in the

. Bhedeoian upeeteon I 2 (pope 133 )y o loaf of pimiler size. Spociben
Uelly ddifors fyon both ibuse othor leavew in poonessing clewrly marked
warss on %:ha n;.id-rib. this srecimen do included in the Tablo Noe.5 mn

Pugep 10H-.

Lderoneorie fenturop.

i suliole. ‘ ‘

Thoe upper and lower cuifclus of Glogrupioxin opes ave casily
Giptinpuiohoed owing to thedr aiifovront thicknosses. %he upper cutlicle
ig woll proporved, tut the lowsr cutlole i poorly prosovved. Yoth sre

fraguantary.
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vror Cuticle.

w1

e eelln over the piderid ars rosulurly arrsngest {Text £ig.32c,
Pilate 331 €)e  They ave moully rceotanguler (sume buve obligue ond nolls)
end pre B0p - 100 long and evout 30 widee  Yhe guils over tno lsming
are very odsilar, asd there ls litile diffezonce betweon the colls over
tho veins and those of ihe mewhes (Text fig. 384).  The formey sre the
gons e he collo over the wid-rdb, snd tho latter are aborter end
broader, neasuring stout E0: loag and up to 408 wide. They ore aryengod
repgularly parallol to th? voinase The outer surfacy of oll the coils is
warked by nusorous fing lopgdtudinel eiristlons or rows of vary szzll
papilloo (Plute 751 A, D)e  Thy wellu of the cells over the mideril gnmd
veins are sbout 4¢ thick, vhils tho walle of the mepgh cells are only
about 2» thicke In 01l cuscs, tho walls are straizht end soxdtimesn

eppoar as brehon linage

Lowey Cuticlo.

The lower cutiele s wvery thin snd poorly proserved (J
Plote 233 D)e Mo inforsstlon can ko glven regurding the differences in
cuticle structurs botusen the widerilb, the veine pnd ihe meeh arono, o

N0 prupuretions show any detudllc ot cell chepe ond size. Some fragaonts
e cuticle show clewrly well prosorved siswubon (Toxt fipus. 328, b end 35,
Plate X1 By 1), tutb cven dn thoue prepavations no ooll welly cun te soeu
Lotueon the stomutone It do avsused thet thege purticular frogucnis coue

froi tho zesh oress of the lower cuticles Shet they appear to be srranged

in sroups and that all monbers of one croup cre orientsted in more or lews



; e ';Eigg' . 3_25“- " Glosgopteris sp. M"AM.
o szggmyents of lower cuticle with stomates.
B ' (x 200)

R ﬁgg:ilc-d. Glossopteris sp. "A".
Fragments of upper cuticle.(X 200)
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Figure 38. Glossopteris sp. "A", Lower cuticle with stomates.
(Tracing from oriéina.l free-hand drawing, X _1300. )
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tha sace direstion, is gll thet con te spaid yepsvding the orientution
and dlotrilution of thy atemats (Text Lig.53). 4

nhe stosatus are elangateds Tho pit which ie dust-boll shaped, io
Gop - B0n Ylong ant 1% - B0s wlde.  Tuo actual atonatsl pora s 204 - 3
ionge  Yhe 1lips of the pore are oniy elightly thickened, tut the surfsce
of conw of tho guurd oulle chows ndditivuel thickenings perellel to end

on gach eide of the porg. Thoot {thickoeninge moy be egquivelesnt to tho

lignine. looellee dessribed by Funt (1958} in his simeises of Gleszonteriu,

the subsidiery colls appesr to numbor btotween 4 and 6, and thelr {nnex

. wallo sous to overhang he stomatel pit (Text Tig. 33. Plote X8I B},

Contard neon ant Binannnlion.

In exteran) festures, snd in the olge and chape of the ocolle of

the upper cuticle, H.13g s very sinilaer, 1f not fdentiexl, to floswoptosis

fivropn Fony (1E5€). In both spoeoles, the colle of tho upper cubicle
borr peny ohkell papillse or loogitudinal strictions. 4he upccinons

alvosdy deseriled hore ao flomuoptordis cfefibronn sra vory similar in

ceneral charaoters lut éo not shew pepdliae or stristions on the cells

ol the uppur cuticlea.

Nlossoptoris spei Giffers fron ‘e lonsonteris fibrone Fant

and frow the opeoicon hore cslled Glossopterius cof.fibress, -in that the

shoenuta, sbiol sre confirad $o the lover surfaco, are much larger, and
the 3d¢ Lo dumb-boll thopede  4&lpo tho pubpidisry oolls, alibough
evarhanging the ptooelal pit, ere not soe cleariy vapdllaors su o tho

other twe speclon. Unfortunately, the slze and shope of the collso of
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the Jower ouslole ayu not known for this speociven.
Althouih thiu'apaciman fg olearly difforent fron pny that
Lag Leon proviously deecribed, the lower cuticle is not wuificiontly

wgll knoun to énasble the suther to srect ancther new speoiesn, wo it

will bo referrsd to as Clonsoptorin opede
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Glessopterin jemotted Hpep snd Fose.

CFlute ZXNIY A =D, Plple KOIXI 4 - €y fext Sipures 34 - 37.

,\{‘ ill!’@ﬁ nrocinens, He lb, f‘i¢13‘(}, ﬁvl:‘:}@n

s Untipured spocimone. HeTo, Hallj, Helda

o Covgral dosoriptiofe

o dporoneeric Lunturos.

[

O tho above specions, only H.1lb is cé:.pisjtf. 3% is 10 o
‘ lz.m ang hoo o poxdows width of le5 on (Flaets VI .&,‘ voxt fip. 34).
- The other specimens rangs in width i‘z*w 1y to 3 cme In maxisas width,
\“}‘a largost balng Leliae ‘
Tho lend shepe s gerorelly lidesy lenceoluto, The .:j“&ip ig
E rb&n&cﬁ, and she looing norcovs grodually to the bame which iuw not
\fjimtiuinw.* 1he siderit io strowgdy varked at the baze, bud beconmes
r’.uch moare faint in the upper hell of the leafy slibough in soue spovicerna
it con ne troeced slmout $o the tip. 1% s prominent on the lowe? surfece
01 ke laafl, tubt fomus o deprascion on the uppsr ourfoco.
B Yhe lataroad voins leoveo tho miderdd at en wngle of ebout 25°
: zim“g iy groduadly chunges to vne of 450 - 7:230. Tho vein denaily over
,mb o of the lumina i 30 - 35 voing per omy and the coshes sre long

‘“arz& neyvow (foxt £iz434).

&_?h;::é C‘l’{: .

Foth outioles ore woll prosorved, though the lower one tends to
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. Glossopteris jamottel. a) Speoimen 115X 1. |
- ¥ip.of leaf,X 1.

©) Detail of part of Speoimen

L evanescent midrib and the nature of the venation..
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Fig. 38, Upper cuticle
‘" from specimen H.13b. .

o 'Figs3Bb. (top right)Upper
cutic:]. With stomate-Holeu )

Fig.38c. (bottom left) Lower cuticle
from H.13e. Note stomates. . ...

& A /Fig.38d. (right)Lover R
» ; cuticle from H.13e. - _

¥

238, Glossopteris jamottei:\ - -/ ol o
] ggl&“BEEET?T?All X200) NS




- r.

‘Ei_.g.BLg.. Upper cuticle near midrib.

' Fig.34c. Upper cuticle
‘ from over a vein.

o
e &

Fig.36a-c, Glossopteris jamotteil
Hﬁeg & Bose.All from H.1llb,
(X 200)




Figure 3%, Glossopteris jamottei Hfeg & Bose.

Fragments of the lower cuticle from specimen H.l3e.,

showing stomates. All show the stomatal pore, and the

outline of the guard cells can be seen, bottom right.
(X 650)
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of the Congo specimons weve vory fragmentary, it is not surprising that
thepe tharaoiors were not oceon in tho preparations cxamined by Hdep and
iome, enid 1% 1o doubtful i the oyeotion of & new npoclos (un these
aheracters aloho) could Lo justified. ¥, therofers, rogerd thoso

foutures nerely aw an bxtension of our knowledge of Qlousopteria

Jarmattod, and place tho Brwolo upeolnens 4n this spociug.
It Lo uwarthy of note that dn the slno end shopo of the ateuates,
and tho wore oxtrewe cxeunples of cnils with sinuous unslle, the cutislea

of the Fraole specitens of Slogroploris Jjuusatisd becr o olight

regestlance to thoss of Glossonteric sprustifelis (Drong.) os descrited

by sabnd (1923),  The muin differcncas ore the absence of hairg or hair

tosps fzrom the sulsidiery colls of (Jospoptevia jsmottei wnd the fact
thet coll wello sre only sosetinss sinusus and thon not ap morkedly a8

in Sloguoptoris ap:ustifolin.

It iu possiplethet vece reletionship oxdsts tetwson those opooles,
but the discovery of furtler Sovma whivh sre inteszoddiate, both dn {hoe
nature of the cutiole uxd dn thelr cxternsl featuros, is ropuired bvefore
this cun bo susgeoted mwore stronglye. |

In woll precerved plecos of outicle, the fora of the stowateo is

sledlar to theso of Glossopterie afrioans spenov (Poge Bl )e Hovovar,

tha outlcles of Glonsopterin Jonotiel sye wuch thiokor than thoss of

Clogooptaris nfricana end ite lower cutlcelo has no ginuously wslled colls.

Bven whore such colls do ooour (pesy the mideridb of the upper cuticle),

thoy vreo not wo turkedly uinuous ot those of Glossoptoris pfricans, end it

18 posedble thot e sinuosity ds dup to diotortion us the cutiole wan
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folded and orushed 4n thic zoglon duriny fossilization. I do not think

thst thoy ore sulficiwntly slike to b placed in tho came specios.
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Indetoroinebls axig.

Ylate V I, Flate IXIV E, Flete ZVIII &, Text figure 3.

HSpueinam HeH

ot

Ooneyal degeription.

}uoroccoplo featuray,

Yo opecimon is aAﬁmull comprosoed axds, 14 om long mnd & = 244 cu
widge The grganic ressins of the exis wre present 4n the fors of &
vaiday layer sbout 1% s shiok.  The externel form of tho Lrunch is
quite well preserved, both on the surfuce of the carboascoous luyer
end dmpressed on the waderlying shale. Tho nopt obvicuy fezture is
6 preguncs of o lorge nuzber of tusps oF enellings shich ore 1~ 3 nx
in dfaneter wnd which are scottered irregulariy ovar the surfuce of ihe
branchs 4w those lunpe &ro inverizbly wsseolutod with unlerlying
nodulos of pyrites, it 46 wacortain wiothor or not thoy are s festurs
Of thoe living pleut. She curface is.elsu seTied Uy numorous
lengitudinal ridges shich msy have been csuaed by fissuring of ihe berk
9f ¢ tree or ghrub, or by folding of the tistueys undor pressurs during
Toanddizntion. (Plate V T). :

Partiealarly where the shala baneath the vexley leyer is exposed,
Guveral trensverss sours cre vissble.  The dargest, st the tsee of U

brungh, o prout 1 ok dong end hos o Goxitws width of pbout LoS pue The

S0LTe sre geelier whd more ciosaly upsced further sloug the brench. Thoy

MO dn grwggored dlogonal rows which susgeets thot they wight have besn
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prranged iu on irropulor spiral oh the brench tefore it was oonpreosed
durlyg fossillzations Shis arrongoiont ond the ohiarectsristic shayw

of the scars iv chown dn £ige . Flute XLV,

Hierosoopie fonturesn.

én maceration, tha carbonecsous romging ol the exls yiolded &
thin layur of cork-liko matorfnl, 4 = 12 cells thick. (Text fig.38,
Plata AVIIL D). ]

Repeatad sttewsple wore pade to digoover the nature of the cellé
avuy {hﬁ horizontal noers, using bnl&am‘transfur and colluloze pull

mitheds, us woll e ordinary uumuoerstion techniquas, tut they oll proved

unguosecofule.

HMocunsion end cosicarioon,

The thicknops of the exlag, end tho gresenco of a corky layar
inotosd of o éistinet epidorcsio, suggesis that 44 hed undergons sonw
degraw of sooondayry thickoning. Thus it io probvuble that the spocluen
wgn the axis or o branch from o troe or o ghrub.

The wont duterasting Lesture of the sxis iz the series of
trenaverse sears shown in Plate XEIV L. It 4o poumoible thut these marke
are tho recuing of lenticels, and this 1 supporied by thueir {lpnttoned
lozonge shope with & wedinn groove, which 4 very siciler to the
hoprigontal lenticels of poms rucsent dicotyledenous trews, shioh I have

examined, (Fogug svivatiea, Roiuls verrucoss, Crataoqus penugyns snd

- dlex pyuifolium.).

Trunsvorwe lentivcoels do not ssos to Lo go cozcon aszongst the




Fig.38d.Piece of cork
s before splitting.

Fig.38c. Top 3-dimensional view of cork cells. Fig.38g.

Figs.38e-g. Fragments obtained by splitting piece
~ of cork shown in 384.

Figures 38a~g. Cork cells from Indeterminable Branch.
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gymnouparcse.  Jeffrey wnd Yotuors (1926) deserited lenticel-like
strustures im the Abietdness, wnd couparad thou with the parichnos

of tho Loptdodondracencs SThely disgram of the Yperdclhnos” in Pinus

risida (f‘a‘-zxg:c{ GU3} 4s vory oimilor {o thz sosrs shown in the presont
spoliens Hovwaver; I have axamined bronches of ceveral rocant
gytnoape gy bub found nu hordzontal lenticel-like strusiures. The

rasults of thiu'iuvau%ig&tion are piven halovwe.

1. sblonms  seroting tinsue of cortex comunicatos with atmosghore
" threugh porsietont loof buses.
S fmucmrim Verticsl splitting of bark ocoura, but not lenticuels
ure presunt. However, thoe poretutont loal Lasas pnd sears on
clter stero hava o chupe vary similor t6 the foanil merku.
3o Curyonsugs  Vortiosnl slits in bark occur oppopite rays in wood.
| to definita lenticuls wi,fl;h yowdary corky tinsne.
#s° Sdnkpor  Irreguler verticul aplits in btark - no true lunticslo.
Ye Juninoruns  Aerating tisuue connects ‘with‘ atazoaphore through perasietent

leal Lasese

6o Lavix ouropnoge: Ho lenticels « only verticel oplitting of Verk.

- Te Piovnsy,  scrating ticouw of cortox extonds into porsistont lesf boscs.

€ Fexuss A glngle loricoatal sear sab soon, Lut this gppeared to be the

-

rogult of wounding.

abpusdyy that the exis io frop a gymmospennous plant, the

foregoing investigation duus not support the hypotheois that the works
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are simple lenticels, es aerating tissue in the 5ymnaspe§% oxumdned is
wssogiated with vertic&l oplits in the bark, or with persistont leof
[(RELTN

It do wlzo pogplble thut these horlzentel warks wie lesf sears,
in thio ceso, they sust hove boon conscd by tho ebscission of leaves with

wide bascs, such o Ganptwmopterds or lice;parstiiopsis, and the medien

groove can bo coueidered an wariving the poiut of untry inko tha cortex,
of nuswrous leal trnces anﬁfor sorating tissue.
In fact the warks beur & otrong ressublunce 1o the sears on on

old trunit of graucsris groucsts, vhich ara left by the rotiing of the

. Tather porslatent leavase 1n jApnuceriz, however, the scurs are arrnuged
in 4 clusa, ragulﬁr spirai,'anﬁ the drrepular, if spipsl &rrnngémﬂnt of
the rarke en the preount gpocling, dors not soow to support tha
hypothenis that thoy are, in foot, leal bours.

Un the ovidonce availadlo, the oorks could be sithor lonticols

or loaf georsy Loth hypothesss sre tonsbles
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- Pesd=like body (indat.)
Plate IIT A, 7, Plate XIYV &, B

Spocimon. He 1%

Gurarel danorintion.

Poeroscople foatured,

710 sued-like body doseriled hers is x;sgr&zwntaﬁ Ly toth part
ard countorpart (Flate IXY Ay B)e It 18 ¢ conver ovel structiure scmo
3e4 oo Yoty snd 1e9 ope broads Vein~like strunds cen be seen redioting
fren the basse (Plate 1:{f A)e Foth yart and couniterpart have patchea

of carbogaorous materisl rencsining.

s

doroscopis festurene

!

Gno poor proparation of tho cuticles hus beon obtainod. Pwo
“ictined typeo sre provent. One do thick with pilraight or curved coll
wulla (Flete K1V Fpa) end o moptly distorted due to luteral comprescion,
The other 43 thin gnd has lorger cells with thin sinucus wells (Pluate

ALV 0, 2)e

Mooussion and comrsrdnone

Gn o external fentwresn alono it do impoessitle to soy shethor the
Speednon i o lerge sced, or & suall soale lest of g gangamoptordd typc.
The sinuousewalled coils of the lower cuticle are unlike any

dusorited for g sproles of Cunromopterio din this Thusis, which would
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sugzeat that the spacimen dous not belong to thet genus. Homever,
seivastavae {1956) hoo sssigred seberal apeoies with curved or sinuous

walle $o tho gonus Gensesoptexrds.

Yhe outicles deseribed could cguelly well bolong to & seedj but
the fregmonts are so orell wnd poorly preserved, that apert from
confixming that the opeciwen iu o fosuilized plant nirucimre, they add
1ittle to our knowledgt.

“he spoofmon io, therefcra! relerrod to aos

Soed-like Lody ‘(iﬂﬁﬁtn)o
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£ BOTE O OBUY: TOSSIL FLAUTE FROY SOUTHOAN BHODLSTA

RIEOUOoRIoH

As well go the vompressions fyon rmelo, olrusdy descrited,
I bhave been fotwnate {n telng alle to exumine gons cﬁmpre;miwc znd
inproveicns frwu the Sebungse dnliery in tho Yebungwe River Valley,
Sebungue Tietriat, Southern khodesiu.

I en indebicd to Dy e 8 lLauosy und Professor U. Dond for
this waterinle In nll thoxe gre gix rook spocitens reaving a variety
of lousves ond stodse The spacimons desordbed here sre numbered Y.1

to 1.3; unfortunatoly only the first ylelded cuticles.

specinon Y.l woe not Min situ®s It wan collucted in the ted
of tho Ssbuagwe River, ¢ fou hundred yurde dowastrean froz ihe outerop
0l Loser Haduuabiss Shale sbhich ylolded Spocimen Ta2.

Sipeoitien o3 comd fxoi an outerop of Upzer Medurstisa fhale
of e Scbungwo River orea, furthoer downstrean than ithe locslities

Tor Yolo und o2



Glogsouterds mp.d

Plate VII € s ~ Plate JEIV 3y By Ge

Soooinen Lele

hee ard Torizens  Frobubly Loder Medutablss gheless Losor Percian.

Conarisl donerintion

Yueorongopie foutures.

. Whe vook du o davk groy, bvonded, mivaccous chaln, and an first
axaninution thic speciron appeared Lo be an Jmpragsion of the basal
part of ¢ wwall liseny Jesde It weaourcd 6+6 en long ond had 2
maxioun width of 1% cm.  he veustion vap vory poorly presurved, but
the nuin veins wore xore or loos paraellod to the lopgiiudinal axis,
and in ¢ fow plucos irreguler sassiosezes could be oeon (Plate VII ).
Yhe etippled oress on the drawing»(?laia_VII C) roprosent the very soall
Lfrogmenta of corlunccecus watozdel which ronsined adhering to tho vock,

Cuticlon,

sltor prolonged nsvoeration, the carbonscsous remsino yielded
SeL) proporved cuticlos, which wera identlesl in tho chape and eles of

thelr vells wxd in the gictritution of the stouzats, bubl which differed

tTeatly in thicknoss. ke pattern of tho veins which wao tut poorly
Ghoun by the hard specinon, wup cpnfirmed by the cutloles. Ghis

Pattorn is very eiuilsr to thot shown on the laning of M
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Tibrosp Pant und 4t fu sugguetad thot 4he spocimoen 4o not o swmell
Iinoar Yeaf, wit a éﬂrﬁ Tragoent of the lesdine of ¢ very wuch lurgor
‘1eafs Yhe narrow porilon wouwld oppeor to hsvo beon nssyr the zidezid
of tha leal, whilet the brosder "apex" wap olose 40 tho worgln of the
leufs  Tbmg the wholo leaf might heve Leon ps uush as 12 cu broad,

depending on the angle betwson the welng and nid-rite.

Upper Cutiecln,.

The upper cuticle in the thicker ol the twy and olearly shows
~tho arrongobent of thoe vaing gad the disirilution of the stozzta in
irzoguler groups within the mosh evves (Plate ¥EIV “.4)e The cells
aver the voins are sere or less roctangular, messuring 100s « 120n
long end about 20k wide, ond ore nféangnd rogulsrly with tholr long
sxis yorellvl te thut of the wain (Plste X731V B).  She cells may te
faintlg papillnté.

The eollo of tho mosh area sre polygongl and are iscdisuoiric,

or elongated with the long oxds parallsl to the veins. Ghey peesure

¥

L

30 = S0 wide and 40 - 120k long, and are o)l stresgly noried with
2 medion papdlls (Fleto XVIV 4} Sho subeddadnxy colls of tin stoxstien
heasure about 308 - 40k and are errenged in cireles of 5, € or 7 arcumd
the piomatal poros end overlis the guard colio (Plate XFIV C). The

exact,
wedreei diconsions of the guerd eslls could not ke seen,ﬁzut.the stomatal

Grperatugy dneluding tho suvsidiary colls, mousurces sbout 200 soross.

Lover cuticla,
/ fhe lower cuticle is thinney than the upper, and conseguently
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detells are aot quits ao woll jrosorvads In oll Ffenturos, sush os
eo}l ehupe. und eize, iv the dlstrilutios of the stomein sud in tho
nature of the papilluay the two cuiloles sppopr 6 by Identicnl. iIn
yurticuley, ihi positions ol the slcnste on the apor surfsce plvays

grpasyr o colnoide exgotly vith thoso on the lowor murfoco.

.{&vm?zariﬂ:@i nrd Dinoynoiots

e spasipen iz oo wuall end poorly prousrved that litvéa can

be anid yepsrding dts extornol footuxes. Tho forx of the venaiion

alpiers piedlar to thot shoun by many invge Clonsoriesrin lueaves of tho

e of Glennoptoriy eonmunin Iodety Clounsontoris o zlu‘«fm ol f‘lcmmhwg

hiopidy Yedv (3L558) sud Slovnopieoris efe fibroan (Page of ithis paperl,

5

roh uppey snd loser cutialoy gra very oindlor o the loser

Cuiiclos of fonnontorig finpoes and Glogsopiaris gpeds dasceilod by Prat

L ad

2

it the upper cuticlvn of Fontts cpocics Gu not posceso stonctay and tho
colls do not hove o single coddnn pepillic.

thie loser cutlicle of Llonsoptexle of, {ibross 1 sleo guito

slvfisy du thet of the prespal opeeiuos, bud the colls ere net wo oleurly
Pepdidedn eud tho papillos of the gusrd cells nre net so spur-liko.

Loth cuticlun oeom fleaticsl in oll fuaturos to the isoloted
fraguento dosoribed Yy iigop wd Yose (3565) on Cutiole Type 57
Uer Lunatoly %}wy bovo no clug aa to the oxtornal fogturss of {he lecd

Qﬁ-:ﬂv"‘;f‘,};}ﬁ,

Frow thic 4% would sean that the gutiole alunwl cerisinly

kﬁi-’}ﬂgza to & leof of the Blesanptoris typoy bBué it cannot Le glven @
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spaediic neve ond io roferyed to as Qlossopteris op.B. Tho spacinon
is of poriiculsy intorost, o8 it do the fivst fossil with tguticular

ropping to bhe desarited fron Southern Rhodesie (Laoey, 196}\).
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tlognopteris cormurds Feist (1861)

321 Oi’:’f‘a@_{l‘o I.2a

Ao snd Horizon. Probubly frosm the top of the Lowor Hotumabisa shzlcas.

Lower Yormion.

floveval deseription.

Yaoroaoopto fostures.

This ic a froguent o g lual, and 18 G5 cpme long with &
maxisus wldth of 4.0 ciie ohi miderid bas beon oplit about 25 em.
frow the Luses %o cheops of the leaf snd the form of the venation

are typioul of the leoves desordbed in thies Ltuesda as Glossoptoris of,

fikronp Pant, und this specinmen is incluled in ¥able Fo.5 on poge 10y

It 48 housover referraed to Fedlmioonitoel's epeecien (loonopteris comsunin,

4 only wacroncepic feptures are knonds
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Gloassploria sp.

apecinan I 2 £ + g

ige end Hordzons rrobably frow the top of the Lower Madumsbisa Sholep.

Goneral fotorivtion.
¥ o i

Faercocopic faptures : .

Un the sane ook beering the leaf describad ao Gloousopterds

comnundn are tbe improessiony of two furitar fragmantaxaf leaves. Toth
are lenceplote~sputhulate in ghapoy  both heve proncunced nideribs, tut
the veins are not cleprly shown, It apposrs 10 e thoe ab-axianl surlcea
0F Loth leaves wiich ie exposeds  She lorgest im 13 om long snd hss

g rexivug width of 3 cu. (Loth are incomplote)e In genewal, the shape

of thune leaves 1o cinliur to thoce doserited hore as Glaanunt@riu ctf.
Yibroun, Pant, Wut oo no cuticle wus oblained frou thew, snd the stcto

uf yreﬂarvuiian wes 6o poory I hoeitate to asslgh thon lo any sjocies.
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SERUTeRELE B

Speaimengy 1 2 b, oy de

Ang and Herdron:  Frobubly from the top of the Lossr Keduaabies

&Iﬁmlea.

Senoval Dnsoripiion.

Smarsgoopie feibures.

Un the Sazs alab ventioned on the ﬁr@vioua ﬁug& ayre the
inéramaionu oy th?ua soods, sech about’2Q5 e long and 1+95 ¢ broad,
Each slowp aigﬁa of pussesslng o nn&raa*%iﬂg (2 mzme = 4 me brosd) and
spienl or micraé}ér notehs  althowsh thére wore wcoe corbonscoous
releding on the secds, no enticlo wao obisincd. ¥uesupne of thedr
ﬁiﬁgad vatira, I include thow iu the genus Snuasropuis Goepport, but
boguuge of thedr poor presorvetion, ¥ e ot prepared to ploes thex
it o bpecies. hore ie, however, sone siuilority butowen $hose seads

and thoss depcrited by Zefller (1079) as Faugrepuis sillori.




Yactptorin gp.
Hrooiweny I D

ire ond Horizoms Uppor Hudusabica chaleg.

Goncral deserintion:

Faeorascopic featuvos:

This sypooiuen 38 a picoe of light groy shole, und Lowrs the
iwpreasion of ¢ fragnent of o lorge lesfs The fogsil conciats of
Treguents of enly hold' o load, fros the miderib to the edge of the
lanina.

Thy widerdt 4u pronivent &nd tha veing, although feintly
uarked, ctn be soon louving the npid-rdb eolmost at sn wngle of 75“.
Shey wre widely spaced (a;t,nut Qefl = 1 me upart) und dichotonise about

Us75 cme from the miderils

4] gicleg.‘

Although psrts of the fonsil possossved g pale Lrown layer,
thich wes thought o be of orgenie origiu, no prepsrstions of cuticle

wore obitainede

Socparison gnd Yiscussion.

Un external feuiures, the speciuen cloarly beiengs to thoe genus
Tnonjoptariy, EFrongnfart, iut owing 3o ihe lock of kmovledge of the

dgtucl shoge und edue of the leaf, wnd of. the cutiole structure, I camnot

Pluce then in o species.
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Coneral DBivounsion. - : \ o ..
The work deseribed in Pext 1T of ihip Yhesis hus considerobly

inorecsed our knowledye of the cuticle structure of Gencesopteris and

Slossoptardis lenves, tubt 1t .cey truthfuily bte sald thst $he study bhas
served 1o emphssige the difficultdes of mrranging o logieonl end helural
clussification of thooe 4ypes of leaves, rathor than to Qlerify the
aitustion.

Lurange eud frivasteva (1550) end Plusstesd (1958a) have shown

gquiie clearly ihat the ddvislon of the Gloasopieridunc into only threo

ganaral (Qencanopterig, Glossontoris and Valacovittaria)is on over-
¢

sdunplification of the situation, znd ia bused on insulflclient knowledpo.
The presont study hows stressed that it ds unvise to attenpt to eroct &
Ynatural® fora of classification sololy on the dota which con be obtaineg

Trom he waoroscople feoturss of Glessopterddenn leavea, preoerved us

coupressions snd imprensions.

Yhe multdplicity of pluost indintinguisheble spooles shich wore
arcotod by warly workors, particulurly‘feistmantel, and which were lotor
largely merged Yy srber (1995) chows that the situation is complicated
not only Ly luck uf knowledgoe, tut by differencss twtweon puihors in
quite subjootive sosesononts of the relative ieportense of diugnostic

charaotorse

Frogroos in ikoe clesoificetion of the Slpnsopioridoas vay bo
buld to have tghen plzce in throe slajupr-
1} wurk on nporosceplo Touturos of leoaves onlyj

2} work on gscroscople features of luoves ard cutiolv studies;
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T %) work on tho ma;raanoyic\faaturas of lvaves in orgaric comuceticn
with fructifications (but without knowledpe of their cuticle
- atructuca)e
It i only uhen thess slopen are coubinu? that we oan hopa to achisve
the unforetanding of 1hoepe fasoinating viantoc for shich pulavototenists
aru striving. Thin lgrgnly‘ﬁapania e the discovery of well pwecarved
slooloans -with voth xfrua\%ifica’fzicﬂs end cuticlaos,

In ppite of having no infornution regurding the nanturs of thelr
fructifiontions, I heve used the avidence afforded Ly thoir mecroscopic
and cutieular foaturcs W srrangs the species deseribad in thio fhesis,
in four groups, wore oy leas in the senner fellowed by Surenge and

arivestove (1956).

{Iroup s

All the ppecinens dssoribed undedr Genpssopiorda.

%nernapapin fantures. |

Lancoolate or chovein leaves, cuatrel region cscuplad by soverel
rarallel wnsstosooing vedinoe Doteral woins redioting frow the baee end
arising from ithe melilon veins, snsstesouing freguontly.
Yicroacopin fepturou,

Suéielﬂsof radiun thickneos or thin, upper cuticle wsuslly
thiu%éi than tha‘i§éer,‘ Tho celle over the veins axw nostly more
Glongated $hon thoos of the wosk regiens, othorsisoe there is little

Qifforanse botsoon thous 511 the colls are lprge end thin wolled.
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She stomuios ave lurge and kave 4 - 7T subsidlory colls whilch are often
roapiilote. They sre usunlly wonotyelic, but sonotinvs dicyolio.

Stomatos aro found on both surioacas.

Glossoploriy trunoveanlensis sp.noves

Urorostopic foatures.

Linegr or livcer loucsolnto leaves wiith o thiok niderib erd

atooply angled dichotoulsing velnos. Anuaicuouss very Tarc or sboont,

Mgcra§gaggq Foptyron,

Tho nppar’cuﬁicle in thick wit& recinnguler or polygonal cells,
not mhowing a claar Gifferonce batween the volng wrd noeshes, oull wslls
vory thicke “he lower cuticle iz wuch thinner, and the vaine end
naghos gre olesrly showm. Stomates ure confinud to theé mesh ereas

end coch 48 ounk in & shallow pits

Grﬂua Ce
Glossopteris ofs fibruna, Blossopterig gorzunig Felwt.,

Cloopoptoria 8pedey flossopteris spels

Eanrmﬂcopic featurcp.

Lanceolute losves with @ thiok prominent niderib snd olesrly

Lariod voins with nuwuwroug anaslocuosase
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erosooplie i’emum:g.

_ Foth autinlms of modius thickness, ihe upper zxormily boing the
thicker of the iwo. Veins and geshan fulrly well wavked, wonocyclic
or dicyolic sterates canfim:. to the negh grees of the locer cuticle,
fubsidiary collo w:.m lerge paymm omrbmag_:j:gg the ptomatzl pore
Ledien papillac wouslly confinod to the eena of the lo%r cuticle,

tut sosetines pupilileo ere pwaenﬁ on bdth aurfaces.z

- Group D

Glousopteris efricens Bpenove, Olossoptaris lsmottel Egeg end Foso.

beeroncopie featurem. - .- R

Laccablate or linear latioeolste loaves with strongly wazlked

pdderid and anestonssing velos.

ricrosoopio foaturon.

tutiocles rodiws thickness or thine. Veins end noshos fairly
woll azé&rkeci, with sinvous or stradzht welled colls. Gtoraton with “Iv
shapod pit, norsally confinsd % the moush oreas of the lower cuticle,

fuboidisry cells identiosl to surrouwnzing wsuch colls.
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The 4% inn of the Dlessoptoridess into wix groups has

boan sdvooatsd by Surange énd grivastave (19%6) on thoe basis of

cutiolc atuﬁiuu. end by Flwagtead (1958) on fructificutd ongs

A co‘puriaon vf those systena vith that given in the prepent
atuﬂy, duon not yiblﬁ I clear cut basis for clussificntion, tut the
groupdngs proposed by tho various suthors, us sot out in pable Eu.ﬂ,(ﬁug;)

thov several posaible correladionue

Paaaiﬁxy tha cont ecnvincinb i3 that betseen Group B
{(villdane), Gruupa Te Soutup and 13. dirsutun (Flusstead) and

Group 5 ond parts of groups 4 ond 6 of Surunge and Srivastovas

Bute that'ﬁanﬁggegtazgs gped of Grivasteva, inoluded in
Group 4 of Surange und Srivastave (195€), odslity ve judge fron the
original illuctretion (Flote 13, Figurs £9)s spunlly well Lo n'ﬂpaciaa

of Closeopterius,

The maaroscopie fectures of the louves beering Lanteolatius
(oroup II¥ of Iiuksbosd) sre siudler to thosu of Group 2 (Surange
und Grivestave) snd Croup Ce (Nillians), ond to ono epeciuen fron
Group & (Surange and stivaetava). fha curralation batweon thess
last two greups ds also supported Ly tho geseral zinilerity of their

tuticies,.
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there ére rather.less satiéfactory grounds (qn the basis of
ﬁacrosoopib features) for suggesting that a correlation between
Grpﬁps V & VI of Pluﬁstead,Group 1 of Surange & Srivastava, & group
D(Williams).However,a relationship between group 1 of Suraugé &
Srivastava,& group D of Williams,is again more strongly supported
by an examination of their cuticles,

Cuticular evidence would suggest that there was also a correlation
between on the one hand,Group 5 of Surange & Srivastava,& on them
other;Groups 1(Surange & Srivasiava) & D(Wilriams),although the

Tirst group consists entirely of'Gangamopteris'leaves,&“the othexr

tWo groups consist &f Glossopteris leaves,

It is perhaps possible that these leaves of Group 5(Surange &

Srivastava)forms a connecting link between the species of Gloss—

Opteris given in the table,& the species of Gangamopteris in group—é
Ottokaria (Plumstead),part of group 4(Surange &Srivastava) & Group
& (Williems),The last three groups seem to form quite a natural -
@ssemblage of broad leaved gangamOpterids;with,so far aslis knowun,
Tather similar cuticles.

As well as the difficulties involved in classification,table No.6

does éppear to snow the beginnings of a grouping of the Glossopier—
EQEQE which i1s supported by three quite independenf gnvestigatieﬁs.

As Plumstead(1958) states,a major difficulty in the ereotion of a
Sdtiéfacto;y system of classificafion is the fact that many species
| 8re based on Feistmanters Original diagnoses & drawings,the latter
ZOf#en being misleading.It was for this reason that Arber(lQOé) was -

A

0% mope succesful in arranging a classification based on secondary



- Eossible Correlstions F
gg 'n'sgod gz 3&&2 !1
R .(J&ﬁ.t‘il..m.,@ in thin Thesig.

 PLBLE No. &

Hiong Fe -?enn -hir Mstem ni" i“ nasificntd

Plunsteed {1958)

IX. Hirsutos torne on

ﬂ

Glosnoptoris indie

L

flonsopteris intermitiens

Syrsnge_end Srivasiova (3656

v3)14een (this Thegis)

Gonrazoptoris ope. B

Flossoptoris taenicidon

4
4

Giosnonteris taoniontercicdes 4

Glosasoptoris Intormitions

e fSeutum borne on
Glonaostorin desuiicn
Glongoptoris gensriens
Qlossovtoris decivioyn

Glozgontrria tortuosa
Gicnsoptoris rownil x

i¥7. Lencoolatus borno om

relgooyitteriz kurais™

{lesropteris cenmunis

Cloonopieris yotifers

Ve Cintelle horne on ¢
Glongopteris giricta

Vi. Pluss bornc on 3

i‘?iemaptarie'}mgicaulia

IV. ‘i}iidkarié ‘orne on

ﬁmywaggt*na chovsta

’memptema *mzia& cn

filonsonierip dnrudied
flocnonteris conanicun
Giopsoptords Andica

Glosscpieris drownii X
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vanation. Another sburce. of wrroy is the practico of using existing
spacifice nomen for wpoeinens with wwly discovarod cuticle struoturss,
whan the cuticle of the iype speciren is not knewn. She present stuly
hiat auply dewonstrated that leoven with identicesl macroscopie fouiuros
may have quito éiiferent cuticles.

It 18, therefoare, guite pessivic that o leef with o fruciifiestion,
dosorited uwnder » perticulsr cpcific name by Pluoptesd, might, in fact,
he guite unrelazeﬁ to o leaf descriloed undor the sans namé by Srivostave,
I -feol that this night partly seploin the lack of correlatdon baiuesn
the dyotecn propoued by siurange snd Srivosteva ond by me on the one hand
and by Plumstesd en the othor.

It ic pozgible ithat tou muc@ imporisnce kos btooen abtached to the
Qlugnoetio value of ca:tain fonturos of the outicles. For cxpmple, the
togree of pinwelty of the aell welle hes boon wsed ag o “iey" charactor
Ly wany palasovotanists. (Sshni, 192%; Srivugtava, 19563 Panb, 1950),
tub 4t hoo Leen shown dn Iliving plunts that 4thic chorwoter is extremely

“veriatle, rot cnly within tho species, lut on one plant, and 15 Influenced
by o nunbor of enviroruentsl footorse

fatson (1942) shoua thut in Ivy leaves, the degres of woviness
of tho epiderual ¢ell wells is affocted direotly by tho rate of hordening
of 4 gcuticle; and that thin ie alfvoted Yy the swount of illuzination
the losf recelves anid Ly the husidity of tho atocaphere. Lo chows that
Bature YSun lesves' have relatively coall cells uwith eliphtly sinuous
wWelle, whoreas the light end heavy shede looves have larger ocolls with

rarksdly einueus valls. It wae also Quuonstreted thul young leaves
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have vory emgll géradrbt-welled oelle md thet {hess grow ond thedr

wlls bucoro pz‘a;;:mséivaiy pore sinuous e the plent eavhe The o
Folloedn: ;invté;w:st;mg exeapias glven by vorious wuthorities sre gquoted
from Yetoon (1942).

hupbenasy obpurved wovinvas dn tho spiderssl ¢ollo of emorgont

lsaves of Danynculua ssuntilis, but not in the sulmerged léaves.

- ‘,‘i;}::a, Hoese end Bprel poported progressive degroase in wevinous
proceoding fron the kase of ilhe plant 4o the tip. Nuserous suthors-
have confirped tha dilfercnos butwemn mal sud shade losves.

. Hindderly, the prosence or pbuenco. of atonols an one op both
gurfaces of {the Ionl ip usged as & “very important” disgnosiic cheractor;
tut this chereater iu-oxtrosely voriable within the sjeolss, ag is chowm
Yy ve Bevy (16884). e zary (Pege 49) etutes thixt 4n syecles of
Heralden, coidtiscds, Folygonuw, Cellitriehs, fyrierhyllus, Fusturtiunm

nd, prranoulng, "shere nusorons atopets arve fowd on suelucos developad
in the iy, vorresponding suwrfscos dovoloped widor valer hoeve Leuer
stopate or none gt £1l.” - In sooe specien of Hursiles the stowsta of

tho floating leavop are nod deprénscd, whorsegs hose of the acripl -

. "

louves are..

Aan dntoreoiing exsuple of differunceas in tho shape ob the slouatul

Pito within speoles has toon given by Laveen (195%) in hic etuldes on
Giplodd ued totreploid verdotics of Onobrychie Fozmsainii and Cnolwvehia

Tiotgofolige It i no dontd merely @ colneidencs that one ol ths formo

duserited do very siodler in shope to the ctomatel pit of Gloesoutoris

w, tut 14 doey vorve o8 o werping that the reougous for diffoerencos
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i cutiole atructure are, as yed, lwperfoctly wnderatond.
Uoua plents show gross diffeveances in the shape of Juvenile and

notura formg of Ysafs Thoe woll kunown cass of Hedoras holix will serve en

one oxerples and tichamis (1957) shous that mery plonts with leaves
tearing logg mowninute tips, known as drip tips, alwo hsve o moature
Ioaf form with en obtuse or vven indonted tip.. 4s spocies with deip
tipy sro gonernlly deatricted to forsats in het moiut yeglonu, ond eleo
10 the lower gtrata of such forests, Richards swisests that thoe succesa
or failure of & leaf 1o develop a drip £ip {s controlled Ly tomperaiure
ond husidity. |

Unloubtedly fossil plonts wore subjected to sinilar verisiions
In envirvenmentul coiditionu, and prasucsbly they roscted to theaw
difforances 4n & wey comperable to the renctions of pregent duy plants,

It is, howover, very difficult to take such variastions into
socount in the oxamination of fosoll plants. Tho only wsy to ppproceh
this 4o to oxeamine a large muter of cpeclmens end to dotorming whotiher
the charuotax izzn*iux' investigetion varies in a continuous or Gizeontinuous
vannore. A continuous variantion would suggest thut tke plents sxauined
bhlonged to o single taxon, whoreus discontinucus vardation would suggest
that more than ono texon was involveds This sort of analyasls is
rartioularly wseful whore differcnoss beiween pre-supposed spociss or
Varietios aro under investigution, and whers pore charasiors are vory
8lndlar in the plants exsuined. 4 sdadlar spproech hay boen used by -
Tounrow (1960) in Lis investizutlon of tha Felteopursacac.

an eracple du this Sheoin where puch au ppprosch would hovo teaad
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usoiul, if wore speciuens were aveilable, io in tho comparicon Leiween

the myociuen deseriled ue Glomoopteris ofricans und Glusaopierip srbord
frivastava {(1955) .
The chope of the e2lde end the fora of ibe stoneis wre very

similar dn thore twe spocics, Wt the uppsr cutiole of {lossoptoria

srord hoo wore highly simusne calle asd tho colls of the lowar cuticle
Bre papillata. the siwilarities sugguot thut the planta are olosely
relotod, end ¥ fee) that 4t 4a Juat posuible that they cowo from
Sifferont parta of the sume plent, d.0. these differencos wizhi be
voriutions botwoen sun ond shode losves.  As only & few wspooltons
huve Loen examined, 4t ocuncod be determined whother or net intsrnodiste
typop vxdet, or if 4n riot these losves ure os clossly releted o
ugganted horese X6 ig for thio remgon thet the Ermelo opecitens have
been desoribed wader o &éiffeoyxent spuolfio nomo.

In connsotion with this, I would 3ike to yufor book to the
dosirability of examining largo musbars of gpocitiens of o taxon.
There 4o no Justifzeation for eeousing thst eny wvingle foandl 4o
charactordstic of u wuhole %&xon, pnd dmdeed 24 ds wadiloely thet thiw
ia ooe In pplto of this, wany now specimens hove Seen eracted un
inadequate kneslodge of enly onc speoinen. I4 would certeinly te
in 1the tutorosts of solonitivic scoursoy 4o ldedé the rooormition of
new erpolen to ithoso which ure fourded on the exemination of on
arbitrary pininus nwator of specinenss. Howover, the pdvantepon vhich
Wewid aceruz fron this proocadurs wight well bto cutnoiphed by the

if{iculties which 4t dntroduces intu quostions of precedence of
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nomenelature gonorelly, and purticnlorly s nomdng dntorcsting but
inolated brooimens.
I fully reslisoc thet thoue ordticisuu apply to thu present

Shoesie so woll ay to otber published works.
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1} %hoe dintritution and Stretigraphy of Eerroo deposits in Cansrel ond

gouthern Africa are rlefly swnsriced.
2) vhe tochniquow uzed in the investipation are descrited.

3) The genoras Dangemopteris HoGoy sud Glowsoptoria Yroungniart sre

reviovod. s

4) The vmoroscopis snd cutienlzr structure of approsisatoly fifty
leavay, ona atem and ond goode=1ike body, which é&ra prosesved us
conprespions, wers inveatiputad. %he magropeople features only of

o Turther four leuves snd ihroo seols are deseriteds

§) One neu spooles, one oxieting spooios and four un-nsmed spucies of

Gangaopterdn HoCoy are desoribed,

6) In tho gouus Glossopteris lirongriurt, frew the specinens ylelding
ocuticles tuo maw spoolos and two exicting epeclek are desoribed, a
mubeyr of speoimins wre goopered with an exinting speciss, ond & numbexr
of inperfootly kaomn spécinens are dosoribed but nobt aedigned to m
apepies. Frou the speoimens without cutloles, ons existing spooios

is desoriled, whd soue spcoimens s deseribod but not plucod dn a

spaclen.

T)cose leof frogments sre pluosd in the genuw fueniopterds Drongniert, end
-pome poorly yraserved pecds wre pluced in tho genus Hnisropais Qoepport,

B) A tentative correlustion in suggsnted betweon the clussificntion schoneg

for iho Qlopsopteridene propescd by Surange and srivastave (1956),
- Pluastesd (2956) and in the presunt Ghoois.
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APIENDIX
Turngl Orots.
Flate I B - fepgomopteris obovata -
Plate 1¥ &, ¥ Gungenoydoris eymolosnsls
Mate 11T &, F BYossopteris tranpvepiensis
Plate IV 2, B Uloscoptuxds trangvaslonsls
Flote V1 ¢, Glognoptayis of. fibresa Yant

Toxt fige 39

Lxteraal Fostureds

ovarsl leaves of difforent specivs of Uengauoptoria snd

Glogaoptardn Liar one oy wore xolsed marks o thedr wdexial ourfuco.

Theso ore generally oiveular or oveid in cutline, with & diarster of
approxinatoly 1 « 2 pr, or irvepulsrly elongoted sleng the luaterasl vaina
of tho lssf, end up to 5 mze longs  The structures hove o curkedly
Todped rig and are yulte clearly en istegral part of the coply ustrix

of the fossils It woo guite iopoanidlo to remove ihen from the curfuce
of tha fowsil, without reooving the vhole of ths cutdoulsr rowaing. In
spacinan $,18, Pluto I3 F wnd Floato IV A + B, woot of the bedices are
asrroanged irregularly in bonde soro or loss parailel to the widerib. In
ths othor sposfioony, tho warks sre not so nuesrous, and thedr arrongeloent

io yundon.

Eiorogeopio sxoninaticns

Nepeated svtespts wers sodo to detornine ihe nature of thewo

bodios by vemoving the cooly uatrix from the rook and wseerating 44, so
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proviouply doseribtods In all but two cusen, ihw cutlole frow thase
regiony ﬁiﬁag%ca or brole wp into very fice fragfsente, elthoush
succossiul preperations were vasily obtuined froa othor puris of tho -
lenf. f4his in 1¥801L suggeato aaﬁa change in lead strueturs or cuiiclo
at theso points. In the remadning two propuvetions, the cuticle was
very thin end Lrogile, btut chowed a few clirculsr or oveld putchus
aboud 1500 An dloooetor. One of these ovold siruntures wus associated
with very thinewsllod, branched fubtes, 2+- %3 in dismneter, t?azt £1g.39),
which ayo gﬁabnbly fungal byphacs On olose oxsnination, this ovold
5truaturc appoprs 1o Lo an integrsl purt’of*the opidercic. It seens
Tikely that this abtrusturs le csused by o pathological resotion by the
leaf to & fungal infeciion.  Althouch the plecon of cuticle preporod
axre not lorgs onough to show thigy 1% iz provablp thoet the rodsed rie
of the whole fungsl spot in evspoied of many such worty roglons, and
that it pleo pares the vepion vhere the spidersis of thoe loof bas been
ruptured by ihe hyphave This {ype of hosl rocotion is shman'by maly
raegent planta svhon infoetsd Ly any ono of u large variety of pareslitic
fungi.

tuntury (1861), Feiutmantel ICCLY, Arber (1905) ond Son (19%5 a,b)
bave all deserited leavep of Gondwana plents lLearing struciuras of the
sane size, shipe awd errangoment as ihose deserilyd sbove. Shoy wore

ropurded su fern sori ur Oloonopteris fructificaticns by wll these authors,

won g prolininary exsminetion of the Frmelo nuterial suggested strongly

thot the warks woro duz to sitacke by fwigly rather than the prosenge of

Sloagoptoris frutting boiies. Carrett (1950} has suzgouted thet the
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pattem of siten ﬁf,primary'infnﬁfion by eripliyllous fungi might te
controlled by the distribution of eporas Yy ridn flowing elong Yrun-offv
chunnals. Zhis hyyathaaiaﬁﬁbuiﬁ certuinly explain tho puculinr mixturs
characteristic of
of rundotswus and regularity shich i&Aﬁha arrangzrent of ithooe ptructures.
“he suggestion thot thoy ave coused by funpi du grestly
supporied ly ths domonmiration of thedr peoociotion with what are thought
to Ve fine Lranchod hyphoge
Pctanié'(lﬁ95}, uh0¥ﬁlso'ra£arrad to Zeiller's illustrationg
(1692), suzgested that this oors éf‘mark wa cauged by‘an epirhyllicun
sovomyeote. Seward (10698) sgrood tlhet thoy vere probebly fuswal in
ngtureg, Wt criticlsed thelr aooigneent to the éacamycatulsa on the
crounds of insufficicnt vvidenco,.

Plmssteed (2955 u,by 1962) working on Glosvoptaris frow the

Yravavan) sud from ﬁﬁtarct§ca, pluo deserditud oimiler structurcs as
Tungsl spois, but oulng to tho pour otate of proservatiocn of the
patoriul, was wabkle to support thio by o wicroscople exemicstion of
the cuticles of those leavoss

In vicw of ¢he genorsl lrrogularily dn sdzo, shups ond
Gistritution of the bodivs deseribad Yy the guthoys listed above, and

W we, and of tho faot that these toedles &iffor greotly in form frou all

the known frucstifications of Clousopiuris, Gancaveptsrds wnd Iolupovittoria,
deseribod by Plusstosd (1952-02), Heamchaw Yhouss (1950), Luosy (195%-61)
and pdsby (1960), it o extremely unlikely that they ere flossopteridesn

‘Taproductive struotures. It is highly probolle sthed they sxe gll, in faot,

Cuutned by a fungal infootions IY is, of courswe, iwpossible to aseipgn

- thoue fungd to any partioulasr clugs.
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Figure 39. Diagram to show presumed fungal hyphae

and cellular disorganisation from cuticle of
specimen Ho 18. ( 3lossopteris transyaalénsissp.novs)
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ERRLIBATICN of ihe Fhofos

gliﬂ:@ KQ

Fige he Gonzomopterds obavsts {Ourr.) shite.
Specisen .10 (X 1.}

Be Bunrpmoptoris vbuvata
Srecinen H.1T. (X2)

e Conropopteris sp.a
Specinen He 9 (£ 1a)

D« Gongamopteris sp. B
Hpeoinon He T¢ (X 24)

¥ige be Crnpopopterds ermolcensisg ap. nove
Spociton Helgd (X la)

3» Gangnmopteria erpslocnzin upe nove (X 2.)

Ue Gonpamopterin sp. C. Specimen Us Za. (X 1)

Do fonconoptoris spe Os Sproimon He 2o. (X 2e)

Ee Conpomopteris exmeloensis ppe nove Speelmen He Te (x 1.}

¥o fangomopteris eymelovnsis ep. nove Spociten M. Ta (X 2.)

Plate XII"‘.N)A
Figs fe fiood-liks tody (indote) Spsaiuen Half (¥ 2.)
Be Counter~port of Fige & (Xe2u) ‘

C. Glowsoptoris transvealensis sps nove Specimen H.19 (¥ 1.)

s Glossoptoris trynsvanlensis ope nove Gpecinen Hely (% 24)

Lr flespoptorig tringvaslonnls upetiovs Gpecinen Ha35b (3;’. 26}

¥o Clossopierie tronuvaslensis spe nove Specimen HlB (3 1.)
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Ploate 1V
4. As flosgopteris transveslensis pp. nove Spociten 1.18 (% 24)

B. Glossopterds transveelensiy spenove  Spocinen H.18 (R.3)

C. Qlossopteris trensvaslongin spe nove Speciuon H.lle (X 1.)

Pe Olossopteris transveulannis spe nove Spooiken l.lle (X 2.)

Le Qlossopteris tronavenlenale spe nove Specimon He 15 (X 1.)

¥, Dloseoptaris sfricena sp. nove Spocimen Heba (X 4.

G+ Sloseopterds africons sps nove Speocinen He.Gae (X 2.)

Ilatae V,

¥Mgs A Llossopteris efricana sp. nove Detoil of vonstion nesr mid-rib,
' Speclumon Heba (X 104) s ‘

B. Blossopteris africans sp. novs Specimen H.Ba (X 1.)
C. Glossopteris ufricany spe nove Dyooimen HeBa (X 3.)

Do Indeterminable Irenoh. Specimen Ho5. (X 1.)

Plate VI.
Fige A.lilossoptoris of. fibross Pent. Specimen Hede (X 1.)"!‘-;}1—1‘—9-‘—*5—"-“* b

De0lopsopterin of, fibross Fant. opeocimen H.4. (¥ 2.)
G.glossoptoris of. fibrogs Punt. Specinen H.lba (X 2.)

Defilosnopteris of. fibrosa Punt. SHpecimen Hel6a.(X 2.)

Plate VI z -

Figs A.Gloscoptoris of. {ibrosa Fent (Specicon H.lla.)

Beflonmopteris spei  Spcoimen .13 g (X&)

Cotilonsopteria up.B Sieoinen I.l. (X L.}

D.Glognopteris ap s Dotsll of veins (5 10)
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Yluta VIY
e Ho gaxwgamoytariﬁ sp.l Spocinpen HeTe. (X 1.)

Te funengoptoris sp.d  Speciuen HeTee (X 5)

PLAGE XIIT
Fig. 4. Ganzamoptoris speie Upper cutiole frow mideridb region (X 150.)

- Be Uppor cuticle from the lamina, note stomate (% 150.)
Ge Lower cuticle from the laming, with atonstes. (5-150)

D. Lower outicle fron the lamina, with stomutes. (X 150.)

Plﬁ te Ti.
¥ige 5e Qonpomopteris wspehs Uppor cuticle, Stomate. (X 650.)

Ba Lower cutlcle, stomate. (8 650)
Co Gargepoptoris gp.He Stonate from upper cutiele (X G50.)

U. Lower cuticle with stoumstes (¥ 150.)

Ploto %A,
Tige As Gongerpopteris speBe Upper cutfcle with stoxates (x 150.)

Be {‘;angmmogwgin srucloonoio sp. nove Lower cuticle, collu wver
nedign vein (X 150.)

¢. Lower cutiele with stomates. (X 150.)

D Upper cutiole, sech snd voin arcas. (3% 150.)

Plote XY

I ~ 4
Pige As Gangauopterin aorueloenads sp.novs Stoznte from upper cuticla.
Spooinen Held (X 0504)

Le Slonete from lower outicle. Specimen He 14 (X 650.)

C» Stomate with 5 subsidiery cellse Yrow the louer cutlicle.
Specivon HeTes (X 650.)
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Plrte X1

Fige Ds Stomato with meven subsidiery cells, &lac from the
lower outicle. Sicoimen HeTas (& 650.) :

Plate XIT

Pilgs As Conpumoptoris srneloensis sp.nov, Upper cutiele froc middle
raghon of leef, ehowing stomstos betwesn the voins. (X 150.)

B Lover outicle from the veme region, with stomwates (X 150.)

C. Upﬁer'autiole frém the lanina, with stowmntes botwoen. the
voinu. (X 150.)

De Upper cuticle from tho outer edge of the lamina. (X 150.)

Yo Rungevopterin sp.Ce Lower cuticle with stomstes (X 150.)

Plote XIIT

Fige & Gungueopteris sp.Cs Stomsio Tron the loser auticle (X €50.)

Ts Hickate from the uppsr cutiole. (X €50.)
© ¢ Lower outiole with stonntos (x 1504)
Do Uppexr cutinle with stowatss, noiv papillste aslls. (X 150.)

Fluto YIV
Fige #» Hued-like body (indet.). Cutiulu fraguonte. (X 150.)

Yia Heed-1like body (dundet,) cuticle fragoents. (¥ 150).
Cw Eeedelike body (indet.) Cutiels fxuguent (¥ 650.)

De Glossuptoris trengvaplensie sp.nove Ltomste fron e lower
cuticlo. (X 650.)

Flata XV,
¥ige Ae Qlogsvpteris fransvacleuvis spenovs Speeduon Helll, Uppor
outiole. (X 150.)
B, tlonsopioris tranawanleusin apenove fpscimen Hel. Lower
cutiole, showing well marked vein colls. (X 150.)
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Plﬂtﬂ »‘v AL

Tii,. Cs Glomnopteris trantvaalenuts GpalioVe, Upper cuticio. lote very
thick cell walle ond irregular papilla-iike murkings.
Sweimen He 138 (X 150.)

¥y Blossoptoris x'i;nsvmnsjﬁ Bpe.ntove Lower outicle showing
voing ond aosh sith stosates. Gpocdmen H.lle (X 150.)

Plste JVI

Flgs Ae Olos wwopterds tramwaaleﬁais a;}.nov. mamn {i.lﬁi.
- Touwer eutfcle showity veins end mosh avess. (X 150.).

Be &omtuu snd paplllate culls, loner cuticle ncor !fig,e
. of loaf of spuoinen H.lle. (X £50.) e

Ce Uppor ocutiale from spscigen H.l30 vhouwing the great
thicknuos of the cell walls and papllla-like merkiugo. (X 650.)

Liv Lowor cuticlu £rox the surw apwiwn, showing slomato with
papillate subsidisry cells. (0 650.)
Plote XVIY

Fige he Qlocsopioris transveglensis spe nove Stomates fyom
lower outiclo of opecimun Hsllee (X 650.)

Ba flownopteris sfricang.op.yiove Lower cuticloe, shewing
sicuous cell. walliog ond stenptes in seeh region. Vein cells
cun bo soen on extrese xight. Speciuen H.Ca. (X 150.

. O Dlomate frem lower cuticle of Speoluen He€a. (X 650.)
D, Stomste frow lower cuticle of Gpeoimen aGae (% €50.)

¥lnto YVITL. .

Fliede Glompopioris efricans gp.siove ﬂry.ax' sutiocle from
" Brocimen He8a. Hote sinuous cell walls (X 150.)

Be lLower cutlole fron the oons speoimen, showing atoustes
und sinuaus cell walloe (Xel5Ce)

0. Stopets from lover outicle. (X 650.)

D. Indotorziveble sies. Periders, oonsisting of three or
four layers of colls. (& 150.)
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Plute XIX,

Fise &+ Clogsoptoris ofe fibroos Pont. Yppor cuticle Pron
lapdns of wpeoisen HelObe (X 150.5’

#s Louoy cuticle frow the suke preparation, chowing
stouotos 4n the pesh reglons (X 250.)

Cs Uppor outicle of specimon Helle., frox & part of
tho miderit poussssing "luspe'. (X 150).

T» Lower ocutiole Dfrom the saue prepavetion. (X 158.)

Mate X¥é

Fige be Dlossoptoris of. filyoss Punte Stomste from lower
autiolo of apzcinon li.4 (X 650.)

Be Gtouats frou lower cuticle of gpocimen H.16be, in o
tuch bLotter stuts of proscrvotion than that shoon in
Piie Lo (0fe Tezt figedl.) (X 650.)

fte Glongoptords ofe fitross Pents Lower cutdeole of
Spocinon HallBley fzon & veglon of the nld-ril vhers
no lwsps were prosent. ¢he cells are long and have
parallel side wallwe. (¥ 150.)

Do Hesh rogion fros lunina of Hella, showing nuucrous
poorly preuserved stomatus. (X 150)

Ee Uppor cuticle froo thy cdge of ihe soce leals (% 150.)

Finte ¥X3

Fige Ae Glosooporteris opefs Uppor outicle of epecizen Hel3gey
chowing “striae”s (X €50.)

Yo Blompte fron lower cutiole of the wece leaf. (X €50.)

Ce Upper outlole (X 150.)
Ds Lower cuticle with stonates. (X 150.)

E. Uppor cutiele (X 150.)




160.

FPionto RXYT

Fige 4+ Glostoptoris jemotted YHpeg oné Loss. Stomate frem lower
cuticle of wpooinen Kel3e. (X.050.)

Y. Stomste fron loser cutiole of speciven F.l3e. (X 050.)
0. stonxte frowm upper cutiole of specimen Hol5b. (X 650.)

I. Lower cuticle of speciton Fel3e. (% 150.)

LY

Plnte BEY

Fige Ae Plosrauterig Jusotiel . Bfeg ond Foso. Upper cuticle of
Hel3b., showing cingle stcuute. (};ﬂ 150).

B; Cuticleo frow uid=rid of I!I'l.il’b;, .aﬁb’&ina song sinpousl
wolled oollg in the luoine nesr the midexid. (X 150

€. Lorer cutiole from specimen H.l3e, showing stomates (X 150.)

S t?anﬁmmapterin Efelle cuticle (x lsﬁ) '

e Donponoptords sp.h. Cuticle (X 150.)

Plato XTIV,

Fige Ae flossoptoris spelis Upper outiocle swith stomatos snd
: rupillote collge (X 150.)
Ba Upper cuticle showing oleur veln and faesh arcas (X 50.)

e Htozate from upper cuticle. Hote overhonging repillac
of subsidinry colle, protecting the stonutal pite (X 659).

De Oangoroptords sped Cuticlo. (X% 150.)

-

Ee Indetormingble axis. Showing mp{uanion of horizontnl
wents in widorlying shelee (X k)
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SOURAS OF SH: PATIRIAL

Noarly all ths f#aai} woods degeribad hore hove bLoen collootsd
fron lopalitics 1w Borthern and Southemm Khodesls and are of Pormisn
or Triessic age.  An adﬁition#l specimen fron an unknosn loeality and
horizen in 2outh Voot Africs ip wlso desorited.

The groater pert of tho colleotion s&s mado by Dre Ve 8. Lucay,
of the Dopurtasnt of Dotany, Univorsity College of Horih iales, duriné
& palecototanical expedition in Lhudesia &nd Helawd (liyasslund)e I am
greatly indektod to Dr. Leoey for providing we with this meterial, erd
ulso tu Frofessor Ceoffrey Lond, Department of Geology, Univorsity
Colloge of lhodesis end Yulawl (lyaseland) who subvequently scont

additlonal spucimens, (44, 0l=3 fTable l.) 1o Bangor, for me to exumine,

DESCRYPRICH O3 Tih COLLYCTION,

The wholo aolluction eonsists of $ifty ppecinens fyew six
leoalitisn in Forth snd South Fhodesis end ons in South hest sfrica.
Thess have Loea prouped uscording to the loculitys Fach loculity wes
Givﬁn & lotter for case of identificstion, end ecoh wpzoiunen within g

&roup waz given o code pusteys The epsoicens ere catalogusd sy shown

n o fellowing tatlo.
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arlo Yo Locelity nnd niw of syesinans.

Qard index no.

pesoription of Locality
o ungoin i :

florizon

AL ,, South Tobt africu

dicomylon Wellodi' (ropius loge ot kuown)

Unknown (Possibly
Fernisn or Triausic).

ot

Gle-03% Locs}dty 40 of Laooy (19€2b) .- Prabebly Pebbly arkoce
bryoxslon  Heodwator ares of Gwave River (Uppsr Trisssic)
Mes enbryaxy
9 agdanse |, 20 piles i ele of Gokee,
Dakoralon Vel 3. Bhodosic .
Ve E' - ¥ 9 Looslity 49 of Lacsy (1861b) Iﬁc{%&‘;&nt it or
ruspil ¥oreet, Chirundueiofue Peblly Arkoss
vosd, 10 piles west of Chirundu, (Upper Yrinsoic)
¥+ Ehodooia
£ Lil~07 Locality 42 of Laesy (L5614) Probably Yooerpument Grit
Veay Zad, ¥anyoni fiver ubove busnl conglomerate
Valley, Gontral Sobungws, (forly part of Upper
8 Rhodosin trivssic) -
v i1 le7 Locality 43 ol Laosy (19511)) Provably Bocarpoent Grit -
. i Detwens Fossll Porest ubuva boosl congloworste .
bwbw tankio G Repoervo, (Eurly part of Upper
Se Rhodouin Triagaic
UL o= 10 Luculity § of Lacecy {1461b) Liddle Madunabiss sholes

und Fase of Chiidoma Hiil,
G ordles Hewe of Hedsiwodsidos
). q, r;. Je Hhodseia

E’;‘

(¥ndothilcion Zonw)
(Fermion)

1 : , } [ ‘l -~ 36 LR .
: "'\'“L..'_":,}e f niglu
Logaldty 11 of Lacey (1961u)

Hour Gunyunka's old Kreal
He Bhodoain

Aty A2 43
’)t-los(sf‘OV\ \Jguﬂkl\[‘\

Hiddlo Meduwstios thules
fapinoesvhaiun zone )
Yorwien)

Tow specimena rwnged graaily in edea, zom 3 or 4 sutic

sontinetyod, to levgy blocke pennuring 46 puch vy 20 one 2 10 oze X 9% o

Tavy were ol) highly silicificd, sltbough oeou contained g fairly high

proportion of cavbonstes (orice ¢ 1 = € 7) und wany of tho harder
spooinens conteined large voino of white quarts (Serdes B L1 - B T

F‘l -3 9)‘
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Tron wtaining wau detzotoble in uowe of the specinons, and this
moy have plsyéd‘au impovrtant port in the pregervation of the material
(vdolend, 1941).

| The bagt yra§grvaa spooimins wers highly silicified. <they wors
vhitish cn ths cuteldy, owing to weathoring, tut broken or ocut surfaces
#ere byown to desp krown or Mlaok dn coloure This was partly osused by
tho prossrvod medarial, but largely by iron stedning of these tiscucs.
The metrix boteeen the oolls wae gquite olear and trausparont (Speoicens
2l - £ 47 G1l-03)e In thuse spooilmens, any lunck of detudl wou duo
to decny before presorvation wso conplate.

The "0 end WE® goriup wexrs of oven herdor composition. The
rook wet hord und grey, olmest greniiic in wppesrsnce,  Shs surfece
sparkled, ond gz tho sootions phowad, thiswes due to the highly erystalline
pature of the rook. 'Tids, together with the nuserous intrusiona of quartz,
cokplotely obsoured ell signu of cellular structure in runy of thsae
ppucdions.

" Howaver, the well preserved huterisdl has proved to be of
considerable velus &n incrcsoing our keoxledpe of the atructure of fossil
woods, purtioulsrly of the Iine detail of the trachoidal and orounficld
plts, and in evalusting iho usefulacss of various feuturos as ddugnostie
chavigiarae  Yhoy hewe slso chown that well proserved Toseil =ocds can te
of grootar siratigraphiocal value than hoe besn cuggeatsd previcusly
(Varren, 1912; sulton, 1956).

It has besn ounfirsed that woods with s pixture of foesturss cozoon
to the sraugerinsas snd the Zbuiodinsse appeer in lerge numbors in Gondwans

doposits, buch carlicr then the sigilsr woods (the Protopingeess) in the
Northern Hemisphere ( Kedusel | 1919 ; Grambast  19¢0),
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Of tho fifty specimons, only alght proved to be sufficiently

el praverved to gosign defivitaly to & gpeoico. %wo nov spooies of

Tedexylon and cne of Hassuhrioxylon nre Qesoriled. A now neme,
Hmiico&ilon is proposcd for ihe gpscimen asoigned Ly walten {(1925) to
hic genus Spdroxyloen, wince this nawe in proccenpiod, (lisrtdg, 18403
Krdusel wnd Bange, 1920). In cdditbn, & now specles ia assisnnd to

olicoxyios. Twelve specimons vere prescrved well snough to plece them

in & genus, and two otlers ooupared closcely on msersscopic foaturss, with

one of the spuclos dosoribed in thic Thosis.

goorded free fhodesig und el lyngalnnd)e

1)  rossil woos has Leun recorded from 29 lecslitios in Korroo bods of
81l sges {Lecoy, 18961b)y but frﬂﬁ»vﬁny fow of thase have speaific
detorminations boen gossille (Waltony 15565 Lucay, 150610} gege
Phoxgxsian africsmun, Runoroft {¥alton 1923; 1956), fres localld;
t0s 57 {Lucey, L961L).

Bhozoxylon wpe {talton X956} fxos locelitdcs GB, 05 and 75

(Lacny, 1561b).
vodoxylon yideoldd Suwuyd (Duioxvlen crberd Sewsxd) from iocality €5

{Luooy 1901b).
Npdoxylon nicoldd ewsyd (betoruined by Ldwarde, 1537) locality 57
(L&Uﬂ}" 196115) .

Padoxylon selerosus Welten (1925) recorded by Fdwarde (1937)

Locality 61 (Lecey 1961b).
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2) the following species have bLoon recorded during the prosent

investirations
v Drdoxyion tourhoyd spe NGve, fros looslity ‘Zﬁ (Laay 1901b) -

/ Dmdoxyion kondii gpe Nove Iron lecalitios 40 mnd 43 (Loucey 19€1b)

v Tadoxylon ope 4 (Gudorylon ofe nfaeiii Sewuxd) from locality 9
(Luosy 1961b).
‘/ﬂmiaw:mn 5Ds5 frow lozality 9 (Lacey 1961b).

Vienendrroxyion smavensn spe unove looality 40 (Leowy 1961k).

Tho spocinen frow South Sest africa (4 4) hos boen dosvorited as

/ !?éiinaxjrlon saltondd fone Gt SPsnoOv.

Yothads usod j&rz the invostixation of ihoa srniory of tho Yairifiod !‘tho:leg;,_

At first, stiecpis wero wade 10 prupere sections from oll the
specicens by mecns of the collulosy peel ucthod (Joy, Willin and Lacoy,
1956).

Thle antalled cutiing or grinding part of esch speoismant obtain
& perfectly flat curfuce, shioh wus ground spooth weing s modium grade
carvorundun powder and waler, on & ground ¢lass plato.  Following
& thoroush wushing with top water for seversl uinutes, the surfoce vag
poliched with Crade "00" Aloxite end water on anothor glpze plate. (Note
that it 1o absolutsly esssntdal io eveld tha\czcsrziaminauvn of theoe plates
with g courser grinding poser than that normally uged).  She policked

surfuce wag aiso weshed thoroughly under o sirong styoeoe of tup wstsr
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for sovarsl sinutes. fSho eideo of the gpsoiren vore protocted with waw,
ard the polished surinos wes placed in o shallow bath of hydrochloric
goedd (Qe2) for 30 minutes. As this oclesrly hud no uffvct n the
spacivensy ihoy vere troansforred to arother tath coutsining 404
“oonmereis) Grade? bhydrofluorde acid, Lor badmeen one ond taenty miruteo.
Thisv troatuent wvas Lfollosed by e thoroughs but gentle, wosh under
& iopy snd the spocisens wore luft to dry in o gtreem of soru air. (This
cen be hastonsd by the addition of u fow rle of aleghol aftor the firel
wash in vators The ppecinen wau wodgud with plusticone so thet the
atghed surfuce wan noarly borizontal, ond this surface wes then $looded
with acotonc. A thin _fim of colluloyy sovtale wuy opplied to the
noetonn, great gare boing teksn ta excluic alr Lubllos, snid to keop tho
£ile £late  thoe specimon was then left wuniil the weetone hod evarporcted
end the filuw of acotuie was porfectly hurds  fZhiu was peelod off carofully
and mounted dn Canadn balsan for ﬂz&mir:s:ticn. ALl the wspocicens proved
to have too 1itile oyrgendio regoins to yleld ussble peel seotions.
Speclnen & 'ﬁ‘ahmwc‘i vague sutlines ol colle, wnd the position of the
growth x:inz;a. Howavoey, &ven this vas caused by o differonce 3n the
composdtion of the msterdal dn tho region of tho cell walls, and thet \
auc;up:{ing the oel) eavities. The forwcr vag d;aaalvcﬁ more repidly thon
the lutier, Bo thatthe colluloso film chowed raisod lines in thu’ position
£ tho cell wallee fhe Suforzation ihls roveslud was little more thon
could bo obtainad ¢ron viuvwing the polishsd surfave of the hand spacinen
*::ithzwa hune loas.

ohie mothed wasy therefore, plondoned in favour of euiting
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patrologlesl seckionss The proliminary dnvostigations wore curricd out
in Yuboratericn of tho lalure Consasrvancy, Hanger, btut pore dotadiled
vork was earried out during twe visids to the Ceclogy deportsant of
the University Collegs of tales, Averystwyih, Wy thonks ere <duc to
Ure R s Hugheo and to kire David I21l of the ¥aturs Conservsnoy, for
parminéiﬁn 10 wse the rook cutting méchinu, and also to Profoosor Alan
wood, of tho Geology Departuent, aberystuyth, for permipoion to wue tho
faciiitica in his deportusnt during estensive perieds in November, 1960
end Decemtery 1961, I am slso oxtrenely gretoful to lr. Cordon Rattray,
thiel Yechnioien in the Ceclopy lopartacnt, sbevysteyth, For hle king
intorest in my wosly und his edvice on mony pointa of potrologicnl
tochniaove which rosulied in & groat doprovoment in the quolity of the
sections producads In ally sesa 135 petrologleal ssotions were prepared,
ropreganting the exponditure of a geod deal of tine and lavour.

Although the propuration of potrelogicel scotions ie bﬁuiﬁally
oieple, it 4o loboricus and requives groat patlence wnd pftention o
detail to peoduce the bost resuliu.

formully, elices of rook avo cut frop the cpeeimen dn the ducired
plane, end one side of the slice 1o ground and polishod using progreveivoly
finer gradus of "sloxite” on grownd glaso Plutea. Ay described praviouoly,
& thorouzh woshing under o styong Jot of weter is rojuired betwaen atages,
pér:ieuiariy after the lost, ws @il tragees of grinding cumpound must be
»&bmav%ﬁ tefore the slice iv éried end fixed to & pioroscops slidey

utheruise tha sovidons will finko o¥fs a&haaibn ju greatly lwproved iF
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the suriaee of the wioroscops ellde iu olwo lightly ground with grade
OO valositer.

the glice of rock end wlcroscope plide pro pro~hestod to 7&06,
gnd than the @dieo 4o fixed to the slida, polighod face downverds, with
& therpoplestic repin known o ¥Lakesido 70%. <hin resin molis ot ?QDQ;
and bodle at a fow degrees highar, so thun an olectrio hot plate with
6 variable thermcutsilc tomperature eontrol s essential for this procens,
“Lakeside 70" sets Tuirly repidly at roon tﬁmperature,-ana oan Le ground
or eut within  fow winutos.

I% ip adventugoous teo subl slices as thinly as yaas;bla. ag this
waetes loan msterdal, snd geves a lot of timo in heml prindisg wnd
polishicg. Howevar, thm.thickuaga of the vllesa out deponde entirely
on the nsture end hurdness of the rock, ond can only ke detsroined by
trinl wnd orrors  About 3 mue o ﬁﬁ& gtanlute oinizun.

Irialle mateyis) ooo be strengthoned by Lolling it in Cunsde
balaan until 44 4o thoroughly dmpregnateds On cooling, the Conode Volsanm
solidifios, greatly strengthoning the pateriels In eddition, &
wicroseope olide con Ve fised to the polished surface of thu spuclzen
hofore exch stetiocn i cuts  Thic provenin the slien broshing indo
fraguents as &t 4 cutbs

Onca fixed to a slide, the slices oun te rousght ground on a

roplin=borded d¢lawond shoel, btub onoe agsin, the muount of waterinl thet
Sun bi rumoved in this wamnsr depends on the asture of the recky end
grout oare is roquived et this stage 1f complote loos of the goction is

to ba avoided.
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" ixon the muchanics) grinding is cosplate, the section is furthor
roduced in thickneus With cource grede PAloxite" in water o & grouwnd
glass plate. I have found thet @ etrdes of sumll oiroulor motions
it mogt efffolent in thie hend grindivg, ac it io ivportant that oach
part of the glucs rouelives wqu&l wesyy otherviuse the ourfecs poon .
teconss irreguler, end io thon uselous for the propavetion of soctions.
The sootion ehould bi exanintd frequantly to onsurs thoi the sootion i
not prownd copplotely sweye  then sone gigns of cellulur viructure are
vigkble, the slide 1s washal thoroughly and then polished on & sucond
grownd gluss plato, obebrving oll the jrocsulions mentioncd atova. Tids
BRGge 1o west laborious, bub vory importints Any time opent on poliching
is amply yewoxdod Ly the dnersase in quality of thu sections The scction
gun then o fleoded with Caneda balses in xylol ¢nd coversd witﬁ & cover
£lase. EBetier resulis are obtainsd 18 the allde i heated to ﬁﬁac and
selid tplean is melted on ite “his method is loss likely to produca
tubbles undeyr the sover glass 8t n later date, or %o cause ths sootion
to cone avey frosw the alido. A% flzot 4t wos found mors useful not to
affix u pernsrent covey slip, as o wmors lslourely excmination of the nlids
often rovesled aroan of greet fntercst whieh weuld tenofit froz furthor
rolishinge ¥For this typs of exomdnation, ths rlides wore €lovled with

water or ailute glycorino. Fermgnent cover slips voere effixed beforo

 the final photographs Wers ‘tekon.

R

tho 4llupiyrations sre propored using the gane tatericls ong

thedn pa deoscribod on pago 15 .+ ror saae of comparlson, only four

Qtardord ragnifications are used for the reproduction of photographs
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showlty ndoroscopic fonturss. Those scloecled nre I) = 503 JII) x 1254
TII) = 470 oud IV) ¥ 3,200, 45 for as poasibvle, atendurd msgaificutions
wore wsad for ecch particular feaiure shown in tho tout fipurog, ©efZe
ceneral $raneverse secticounay tupgential longitudinel saotivug end reys
in raliel scoticn are all shows &b 3 125 ';“'hu)armngmmm of trecheldal
pits is shown at x H00y. and detailes of iracheldul and crossfiold pits

in plan snd spation ot X 1100.
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BYDTEHATIC Rl rTIONS,

Lan

R The Gesus Padoxylon indlicher 1047

Tho ponus Pedexylon i wetd for nll speoinona of fepvilised

gyunosgercoun socondayy wood uhich have predouinsntly alteraste or
flattenad end contiguous bordersd pits on the trecheids, and shich

. ave no contripotel gocondaxy woold or well preserved priwery tiscucs
(indlicher, 1847; Hewsrd, 1919; KrHusel end Rungo, 1928; taelton,
1925, 15561 Vogellohner, 19G4)e

x

flovever, isolated spocimens of torcul centrifuisl sacondovy
wood of tho Araucorimn type have boen desoribed undor & austor of

.genéric nauny besidos Dodoxvlon, es.gs Araussritsg, Finiteo, Cordaioxylon,

fordnitus, Arvsucarioxylon.
Prosl (1630) f£irst applied the nome Avsugarites to imprescions

of Wranchos snd cones, so this nang cannot be used for wood sﬁuciﬁen&
whick do not have organie connuotlon with ocueli bronches or concs.
Pinites 1z a "nosen dublux as it lrs Leon ussd by different
suthors for & variety of plant orgeuns (Vogellshner, 1964).
In the absonoes of oonngeted lesves or fructificstions 1t is

imposodtle to differentiate Letween wood of Dadoxylon, Cordsites,

Cordaioxylon and jroucarioxylon. The sepuration of these goners solely

on the grounis of gevlogicnl aze cannot be supported (Sowerd 1919).

gordsioxylon ond Arsucsrioxylon ere thersfore regerded oo synenyms of

Dadoxylon fndlichor 1847 (Vogellehner 1964).
npdoxylon is clearly an ertificial genus and yppobably contoine n
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lerge nunber of different gonera. Ghis would ncoount for the fuct thaot
souds of the Psdoxylen tyio heve boen deseribod from rocks as old ps tha

1iddle vevonlan (Lung 1929) right up to the present.



The Synowyuy of @W& Soward 1017

In 1905, &ruer described a specluen of wecondery wood from

Muotrulie ae Dadoxylon justrale. {:ria/(l&‘&?) Led slrasdy used the

fz;ﬂcii‘ia nr.m bauatrele® for another specles of ?i.&:dog!og. This m
pointed out by Seward (1917} who projosed the neme Dodoxylon nioolg.‘
fox arber’s speciven.

in 1919, seward, vﬂiit.‘:aut\giving ony Tessony proposed yot

another naue ledoxylon prberi for the sece speciven. Tids was supporied

by salton (1925) sho puggestod thet the nuwe Padosylon nicelid sheuwld

be sbandoned &u Cerruthers (1660) hud slresdy wsed he nspe Arcucsrioxvion
nigolii. ap Cerruthors gove neithor a doseripiion nor o fijure of his

sproinen, preuvcardoxrion nieoiid ds o noxen nuduu.

Frosusably for this reason, Hulton (1956) reverted to ihe uss of

Zadoxylon nicoldi Soward, far the specles ordginally desorited Ly Arbor

(1905} o8 Dadoxylon eustrola.
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" paforylon Y ngl,gx‘z _8De 1

(Flétwn I.VKI and YIX;  Text figurcs 1 - 2)
Lnnsligz: ticar Guﬂ;&nha'a Keal, fusi hiver Val 1lay, Southorn fhedeois

(Looslisy ¢I, anGJ 19515)

tre ond Horizony 11dals Medumabios A?al@n; f&yiaggﬁﬁhnln_.éon@-

Speaizongs AL, A2 and &3 (Syntypes).

hiaanaais.‘ .
$egondary wood EYRORLETIOUS in BEFPUGTONCD, howoxylio and pycnoxylic.
Growth ringe fuirly wide, containing nerrow but well warked gones of late
woode Trachelds uvereping 295 ute longe ‘Pitting on yaiis) walls of
treohoids 1 - 4 woriate wostly Yaraucarien”, but pits ave cuoell ond
siroulary not hexegonsl whure well progervide Flooriate opposite pits
,&nﬁarimﬁ of ftanio rarely present, plso possessss drvegulor isolntod groups
and pepuratey undssrisie plte. In agectinn, plte like those of wost wodern
conifura.q Reys uniceripte or ravely paxtly biscriute, 1 - 66 cells high,
Loen value, 7o3 colls highe Ray colle thin walled, piticd, orosufisld

hulfwpits 2 « 6 por f£icld, border circuiar, pore oirculur or an obligue

alito

gaﬁeriztibn;

Thu eppeivens are all segmenta of meoondsry wood, mopsuring

approxinutoly 7+5 ome tangentinlly, 5% ca. rodislly snd $+5 cm. vertieilly.
in trasgverss seotion (Flute 18, Text Lig. 1IF) the trachaids are ueatly
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rﬁatanéulér or sonetiios hexagonal in shape, &nd are srrangcd in radiel
filoss %ho tsugentisl aimension of o file of oells ip constont and
varics botwecn 15: ond §CH, the averase weasuramont bodng 2Tv.  fho
redinl widih of the carly wood tracheida ic approximntely 46, There
is narmaily>a wide zone of $hoss large trecholds in n growth ring,
followsd by & Lund of twenty or o elightly cualler cells ceasuring
Lotveon 30: and 35s radielly. ‘There are thok oaly 2 - & late wood
tmcha’,idsﬁ which Loy coch wossure as little so & mz’xiali};. There in

# groet contrent betwoen those oclle end those of tho succseding oarly
woody 46 thet the gréﬂl{ ringu are wsll defincd, oven though the zone
of lute woed is #0 narrow.

ﬁurually the growth vings are wide (6 ~ 7 ma), slthough noar
the oilge of npsoixon 31 thore 43 a‘vaﬁy narrow ving moscuring only
1« 2 mie a0ronge THo seduddess rays aro woll marked, but the ceils
ara cften obsourad hyfu’hanvy depusit of ferrous weterisl,

In tangential cootion (Platu 1B, fext fig. 1B) the roys are
toen 6 bo mainly uniseriute ant sosvtimes biseriaie in ploces. fhe
gonoral fmprospion is that tho rays ere high, indeed, reys s nueh as
€6 aells high have boon seon, and in most scotions 107 of the rays sre
over 20 colls high (tee iprendix, pugs L62)s The rey celln sre very
thin walled, spproxivately &7s high and 12 = 24 wide. 7Tho sections
are renorkeble in that thore are scme Teys in which the crossfisld pita
are nhé%n in veotion. Those arc well shown in Flate IT ¢ snd D exd in
Toxt £ige Dece  From this it is cleer thet the pit in the trocheid is

Lorderod, but tgé wall of the roy coll is not pitteds. Thoe trecheidel
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pity are nleo well chesn in section (Flate IIB ond Flate 111D, slco .
Yext fipeZe)e tho form of the pit in scction is typicel of tho vecont
Arauserinese. Tho middle Jawella end primery vall osn be qeens o fhe
torue is not well developod, connloting of a elight awelling of tho
;,.‘.i.wry wnile malaiqd or Lisarizte and wlternaiely srranged bordered
pits, aboul I dn diumotor, oen te sasn on the tangentinl wall of wowe
of ths trocheids (Text fig.2.c.)s H0 sylem pareschyma (other than ths
ray cells) hus boen ohserved, and resin ducts or rosin cells are entirely
1:1‘&1;1:1;3‘ the ends of 't;hg trachalde teper gradually to gquite a gsizm*p
palut, mnd the seon frachaidal lengih wws found to be 2455 rw. {Yor
~ nathod of determination of trecheld lengih, see Appendix, page Yo In
- xpdiad section the rvoy oolls vary from 8C: to 120¢, but mostly €0r - 90
Longe Iéocpitxs are prosent on the’ tenpontial wells of the roy cells.
There are 2 - 6 oreasficld pi*t;ﬂ.‘ In theeurly vood, these ave
oircular with a dicceter of §¢ - e fho poro is central oxd alao.
0:!."*0\11::1‘, moasuring sbout 2e« 3 in dionoters Iﬁ thie lsto wood the pitg
‘are aizraulor, S = Gi in ddauetor. Tho pore 1a brosdly eliiptical mnd
otlique in t!w first of the late wood trua‘hai&s, tut cghanges $0 6 narrow
obliqwz alit in the lust row of the cells (Plate 1D ond Text fig. 24 end 3),
’ The xzmin trachnida» pits pre suall, &: = 1"%& in discoter, with g
sontrel pore 24 - ;S.x in diousters '&‘im bvoxmisra are olrcular or ovel in
vutling, oucauiczml}y with ml:u htly Llattonod facos vhure they are
contipuous. fThe pits vary gonsidersbly in arrangorent, deponding on the
position of tho trocheid in the growth ring. Yho tri- or cven qun&risax;iate

arrengement is the most ooumon in the oerly wide trachelds, and in thin case,
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the ﬂitn’nx%'claaxiy5mltarnnta in tho typdeal Dodexylon fashion. In
sligshily smrrover frachelds, the pits are arrenged in cne or two rows.
¥hore ihey cyo biserivte, the pits ore usunlly sltornute, but the
vexrtiosl rows of pits ore often 3+ or 4¢ apurt.  Gonstines tho pits
ure oppositely arranged end bars of Sunio are prosent (Mlate IXIA, B).
shere the pits sro unisvriste, they may te contiguous or distant, or
srranged in pedrs end occasionnl clusters of thres or four pits. Yhesc
different . srrongoments are shown in (fext fig. 4 = G.};*Ehcra the pity
appesr to bo oleerly hexegonsl (Toxt fig. 18) osroful exauinstion shows
thut the nortul eirculer cutline: of the border has decaysd revesling

the ldikite of tho prdwmnry pit fieid, which is hexegonul in chape.

Gooparicon ond Hincusuion.

I have found grout &1fficulty in coupering the spocluens
desoribed sbove with the vost numtor of Gonduana fToasil woods vhich
- have bosicully Araucarisn fosturss and which, for tho most purt, are
_ poorly desoribod wnd illustrated, However, of this nuaboer, I beliove

only tho following beor a close comparison with Dsdexylon boughevi.

The e arese

a) bedoxylon nioollii HSowerd 1517 (es-described by Selion 1925)

b) Isdoxylon pedrei foiller 1695

¢} Dudoxylon bytietss Kesu 1934

d) Dedozylon lukuzanne Groghast 1980

& conpsrison with arder's origingl descripiion (19ﬁﬁj of the

type sppeinen of Bpdoxelon.nioolil, forwerly known as Dedoxvlon sustrale
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and Padoxylon srieri, would supgest that there o o 13ttle mf{;.zzi‘cy with
Dadoxylon_bougheyiy but Wslton's more detsiled exuminution (;ﬂ" 25) brought
cut saverol featurss whioh show o similurity to thin species. In both
spoclos the plts on the radisl wvalls of the tracheids ora 1 - 4 seriato
mudaly viith typical srsucarion arrengownont, but also with biseriate
oppoalte pite and well ipolatud pits, walton notes the prescace of
horizontsl bers betwesn some ol the pits, but ebiritutes then to the

offoots of dooaye  4imiler murke sre progent in tudoxylon Lousheydi,

but I think they moy well be. trwe bars of Sunio. In both, the pits

axe €2 = 12: in disuetor. There ave, hoavver, & nunbor of differonces
which, taken togethoer, are sulficient to supsrate thes Into w0 divtinet
Ulaclos. 7 ‘ 4 i
(1) e téﬁgﬁﬂt‘i&l walls of the tracheids of Dadeoxylon

boughoyi are pitted, but thoweof Dadozylon ndcolil

ere not (walbon, 1925 page 3).

{(2) Bimerieto or purtly biseriste rays appesr to be wore
coizion in Dadoxylen nieeldd than in Dadoxylon

© boughoyi. Tho rays of Nsdosylen nicoliy sre 1 - 20

colls high and ihose of Padoxylon bouphoyi arc 1 - Gl

colls highs  Although huipht of raoy is not normally

taken to bo a good dimguostie churaoter, (indeed,-I
havo shosn thot there {0 censlderabls voristion vithin

‘ n sinple spoolnen, oeo gpp&ﬁdi:f, e L6d), 6o 8 « 10

of the reyo of Dadoxylon bousheyd arc over 20 cells bigh,

this difference soezs to te well outsise the vense of
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o ovardotion for a osingle specles (Fhillips, 194s, Oroubaat,1564).

" (3) there wre only 2 - G crousfield pits in Dsdoxylon Louzhsvi

and 1 - 9 dn Radoxylon nicolii. %hose of Tadoxylon Loughovi

&xe bordered, whilot thossof Dadoxylon nicolid sye gaid to be

siuple.

(4). In redisl seotion, tho tracheldsl pito aro elweys ciroulsr
in cutline in the well praserved porticna of Dadoxylon
bourhoyi, tut contiguous hexegénal pits ore the rule in the

; curly wood of Dedexylon micolii.

- {8) the ray oolls measurs only 502 - 120:fengentially in

Dadoxylon boushayd snd 1508 - 240k in Dodoxvlon nicolid,

- nadoxylon yeér@i iu sindlsr to Dedoxylom bioughovi in the extropa

hoight of the rays, tut dii§era in the fusct thot tﬁu tracheidel gits ure
oloerly hexagonsl, snd st the rost biseriste. Ioolsted rits are vsry
rure, oo ere bisoriuto rays. The nature of the orossfield yits ia not
slearly shorne  ¥its ora not preéaﬁt on the tansontiel walls of the

trachelds.

uuaoiyiwﬁ vutiense alus hoo high Tiysy tut tho tracheidal pits
. /
are sliphtly larger than those of Dadoxylon bourhuyi.,  thoy ere only

exceptionally triserinte, end they are ulwoys very corowded and hexugongl.
Thore are vo tengentisl pits on tho trocheids, and the rays are often

Vrieor oven quodrisericias

Sipdlerly, Dodosylon lukurenus fron the “escize do {ransition

in the Delgien Congo, has roys as muny se O cells hizh, but the

trucheidal pits ore normslly bissriste, only raroly trissriate, end
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alwuyp wery crowded mnd hexagonul, or flottensd nvove and Lolew.

scoording to Granbust (3960), the pres of tho boust pragerved trachoeddn

aro ellipticel, obligue, st an upgla to those of tho opposing trachaida,
AT = i

snd popsess a narrow bordire  In pdddtion, the tongential section shows

that the frachelds are such lerger than these of-Nadoxvlon bouphevi.

they reuch u mazimun width of S0t in tho oarly woold and are nersnlly

botween %5¢ ani G0¢ in éinmotsr.

Bedoxylon bowheyi dg olowurly éifferant fron thess four apeoies,

énd ¥ think thoe evidenovn I have given gupporis the uroetion of ¢ now
species for thiu intorooting foseils I propose to naue if sf'ter
Professor Boughey formorly of the lotanwy Sopurimont, University Colloge
¢f Bhoduslia and %‘;f:;asalun&; Halictury.

Fosuibly tho oot in%maaiing festure of ithio new sjucles 4o thas
it affords positive cvidencs dn u gpoeloe of 2edoxylon, thot the rey
caella aro not pitted in the orossfield urcas. Ibis gives us snother
charaeter whiech moy bo used in the olussificution of thins diffiocult .
gonue wnd lends gupport to the hypothesis thet species of Dadoxvlon have
sono rolutionship to the rocont Arvawcarias.  Also the shope of the
tracheddnl pits in soction would eson to m;;&z: Boua &“.axcmar;iﬁ usd, snd

Se¢ ¢
this 43 brought out wove sirongly whein tha;,,\ ave compsred with th"h srecioy

doneribed Jutor in thiy Thosis,
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Dadoylon howhoyl tp. nov.
Explunation of Text ¥Flgures L - F.
¥ige 14 telee e  Bdperdote ulteriato pltting, with pit borders
partly decayede (X 550).
i Hebelie Sriserisis glicrnating pite with well prescrved
cireular horders. {%X500).
1c flalieBs Urdseoriete snd tioordate opposito pits with
ocoasionul isolatsd pits and smell groups of plise (X 50C.=)
h 1 fleS. oy cells and orcsofivld pitiing. (X 575).
1 Telofs  Partly bviserisie rpyoond trachoid ond walls. (X 375)
1y Tolis Trenpitionsl mono bLebuson late snd forly woods (5 375).

Bbrdoxylon boughvyl sp. nov

Explunatioa of Toxt Plgures 2, A = .

Pige Rek Crosafield pits in late woods Yrom Kelafe (X 1,100)
2B troaofield pits in carly woode From ReleB3e (% 1,100)

2.0, Tangentiel longitudinal swetion, chowing orosaficld pits
ard trachoidel pito in verticzl scotion, znd biseriste
cliornating pito on the tengentisl well of one of the {rucholds.

(% 1,200).
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© Dedovylon sped (De 0fs nioolil Sowerd)
Flate IV 4.+ 5, Yoxt figure 3 & - .

Lovality: Chidoma $ill, Southern fhodeoie.
‘Lownlity 9, Lucoy 1961b)

2’;;{1 undiibriucm: lii:&cila i&'aduﬂablua thules,

(yndothicdon fone) Upper Fermien.

Dyeoduwctat D1 o~ 10

Nopoxdption:

-

ﬁm specimens }x;ﬁe*ul} wall weathersd fragmonts of silioificd .
voods  The lprgest hed a discoter of 10 ome ond wus 7 ene thick, fThe
suullest vere cnly ¥ cads The steto of prosorvation wis fair and would
huve baon edeguate Lor texonosie purposee, if tho tissuss had not been
groatly timmifaa by cruching (Plate IV L) Teosuse of this, snd the
offect of weatherdng, I osnnot nsszign thic tgterial with corteinty to
any knows opeoles. (Flote IV 5} shows ono of the best precerved rogions.

In troneverce soction, tho growih rings are guite distinet,
clthough the tissuss gro bedly crushods  Criginelly, the tracheids
wexrs olvarly arrenged in redisl files, end nere reetensulur dn outline,
There were three or four rows of late wood trechoids, which contrented
strongly with the folluwing curly wood, tut merged srodually with the
procecding trochodds (Poxt £ige 3T w £

e yoy cells ere thinewalled, with no piia in the tangentiel
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wollue Thary ore 2 = 4 pifs in the oroceficld, and these wve eirculsr to

o}liptioal end appesr %o have a bordvr, though they ere not well enouph
for one

prsw:vea’\tu Le cartain of thive. Tne roy cedle meamure 550 to 140k, or

sore, rodisily (Yoxt £ig. 5 4).

Domporison and Disounsion.

Those spociusns phow aoneddsrable sinilerity to toth Dedoxylon

nicelii Seward and Dagosylon bousheydie.  The pitidng 4o similer to toth,

tul the size of the trocheids, the propertions of thu roy oells arnd the
height of the raye cecm nore slumilsr to ihe forcor thun to the latter.
Gith wuoh difficuit vatericl it sould te wnwise 1o suggeat o olosor
rolutionship, ond I thevofore deaigaste these sjrclucns as Dedoxvion ap A.

(e of nicolid Howerd).
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: {mﬂm{tr}qm Hheli (Es ofe nionlid ﬂi-‘:‘v“'&rﬁ)

EZxplangtion ef foxt Pigures 3y A - Es

Fige 3ude RelieBa {% 375.) Iipy cells erossing uone
of transltion buiweon late and early vood,
shoving differences in tho shape wnd aize of
the vrosulicld pits.

Fi&e 54Ba BeleBs (X 500,) VUniseristo pito in the
lote wood ond quedrdsordste aliornating pite
iy the early wood troacheids.

Flge 340 Calietis (X 375.) Unisoriste rays ond shorply
polnted trechold ende.

Figs 3alia fee Crowth rinyg, trempiticn fros lats to
oardy woode (X 575)

Fiite Belis Pelle chowing reiatively wncrushoed trachoids
Trom the niddle of uw growth ring, (¥ 575.)
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Dadoxylon ep«B
Toxt fipgure 4.

Locelityy  Chidoss Hiil, Southorn hhodesia
Lozelity 9, Lueey (15610)

2ge_and Hordoon: Middle Eudunabise thales (fndothicdon Zone)
“Uppox Permian.

Hrpoimenst ¥l - 10

gm&rigtibm
) the sarioes 3‘ wongiutin of gmz well=vaathored anall fiakcs of wvosd
souguringe botoesn 2 X 5 X 18 oo end 2 x 2 X 1 om.  Ono oide of canh
wou hord, swooth und coloured pale yellow or yellowish orange. fThe
othor side wes fibrous ip foxturs wnd Limeke The mpeoimins had to

be emboddod in Qaneds tolsem in order to obtain whole scotlions. The
transvoran section appoeareid iu'duﬁﬂm y fdrot lupression thet the
ai?anix:mnu hpd beon burnt on ong sido. threo distinet xagdions could te
divtinzuished in the seotion. 4 black loyor containsd tracheids which
were sulfficiently woll preosrved for their rectangulsr outling nnd
arrungonent in radiel files to be detucted.

The oells in the next dark Lrown leyer were complotcly
disorgenimed; the wells hud frupmented snd no idea of the shope or
arreagecont of the cellis oculd be obisinod.

Tha beot leysy, yellow in colour, hed bren bLadly affeoted by

wasthering and orushing, tut oven su, the pruservation of the eolls was



ngodn quite good, and the radiszl ©1les of the eells could bho geon.

The speciuons ware 0o suenll to jrovido useful tanpential.l lougitudinal,
septionss The radlsl soctions disintogrotsd, spart froo the narrow
strip of yellow xock, &nd hexrs en 0dd petoh of biseriste alternate

pitting vwau dipeoverad.

jﬁﬁg&g;ﬁﬁaﬁ anﬂAﬁiacﬁmaiog;’

The sppourancy of the eells in trensverse seotion wap quite
similar to thowo of nadoxyion speh und the patoh of alternnte pliting
gseon in tho Releils enablos ve $o suggest thet the spocdnons are
poesitly & specien of gaacgzlon - no poreé osn bo snid on this point.

I sugpeat the followdng aava possiblo explanation to gcoount
for thoe appearcnes of the tranovorse section:

1} The outer Llack layor hud beon very rupldly cerboniged and the

callo wore, thorefore, quite well ;raservad;

2} The next l&ywr of celle were only partly charrad, but subjootod
) . DWI“Q
to intenso heat gnd yroanure.héua to tho vapouriosstion of vater inslide

e
§

the teacheidm und coaxbined in thelr wall structure. This would goeount

for thewrsting of the culls end the fraguontatlon of their walla.

3) the lswut gone would hava been protoctsd ggainet tho hoot by the
vuter lgyers of wood, and consequontly was not charred at nll.
Tnis hypothesin waa teuted by lurning one side of o plece of

Podooarpus vilenjianus, 6 wood which was very similer in basie structure

to this foenil woods i ﬁya turnt vood was then embodded in wax angd
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aiorotcmads  {n examination, tho sactions shiowad {hroo distinet sonws
which had nlwoot vthé ddenticnl appoarance of thoss alroudy desorited in

the fonail.

car bgn'»scg[A -
Por‘hon

?a.rHtj charred
~cells

‘7undo.ma5 ed cellg

( not charred). Podocar pu

Fossl

Fige 4 Yo vhow zoaing in turnt weod of Yuodesorpus and in fousil
palorial.
48 Fragfuonto of this type ure found In fair quantitica at
Chidopa B111, it soems veustnable $0 suggest that they aro the ropsult
uf 6 foropt fire - in Fernisn fimess  The Lragdoents were presumably
burnt vhile in oitu on the $reo trunk end subseyuoently floked of
#long the orack lines which arise when twrnt wood cantracts. (%his
can Yo ueon by eitmindng any partly burnt lops after e bonfire). It
i‘u :iuftcrrm:iingx tonoto that the longth ¢ bresdth retio of tho tap'z’ci.mma
dasorited lere feXlé votuson L0 and 15. Thiu compares closely with
tioae vuluss found &y Harrds (1957, 1956) for fusain Traguents bLelonging
to gheirplepis muenatery end sxperdmenislly btwrnt Finus eylveatris wood,

This oupgestion of o forest fire in Permion {imes 14 of sone

intersst, but such an ocourronos is not ontirely waexpocted. Harrdio (1958)
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hes alreedy produced evidence frou widely separate locslitics, of
aimiler occurroncus in Juraasio tinzu.

Youbtlugn forest Tires havo Leen an luportent ocological
fuclor in the puat history of Afrivan vogetntlon, as thoy stild

are st tho present doey.
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Iadexylon bvondii spenov,

Plate VIII € + Iy Fleto IXA= D; Plate X & = G, Text Pizurco SA ~ O;
G4 = B and Te
Looplitys ¥l Uankle Goue Rosorvo, nuer Doteema,

Ca 4+ 63 20 wiles Wali.We of Gokwe, Southern fhcdcoia.
0 ctdeny Acdeer

Ago_nnd Hordsons  Hele; srebuciy oocotywsickpedd;  oorly part of upper

Prinssics
- Ge2 + (o3 Uppir Korrooy sesleidy Felbbly irkone,
Ugpar Triasyic.

Type spocivon Ged. Pavatypes Fly G2

Binpnoula.
Secondary wood hogoxylio, pyenoxylic, growih rings uide with

very norrow well parked goened of luate woods Sxscholdn aversging 4+12 g,
longe Pitting on radiel wells of pll trochvids, uni- and biseriste, |
sraucarian piis prosont on tangontiol wello of Iste wood trucheida.

Hoye univeriste, 1 - 17 cells high, meon value 43, roy collg thin

wellod, unpitteds Truchedds boor 2 - 10 halfelordered pits por crosoficld -
these aro oirouler with en oblique ellipticsl poree Tood containg
spirally arranged coaplexes of leaf and theot traces, Largu branchos

vhon procont X whorlade  Fite in young wood, (4f precent) ssell, univerigts

widely spacods
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Dooperivtions

0f the three wpeciuens pesipgned to this species, twe (02, ¢3)
shoy gleariy o close spiral asrrangement of groups of two or three omail
pits on tho decorticated surfacc (Plote VIII § + b aud Pleto IE Ay Bl

Spacinen G2 is O Cta lougs and ia from & tras trunk 9+5 cum. in
dlanmotere In trunevorss suation, {Isu sreoduen 4de o 1i¢tlo lono thern s
aami~6ircle, Lut it.ppponrs to contain noue of the pithe. The cosrsa on
the surfaco are nostly double, or sbsetinon triple pits:, tut occuslonulily
ﬂalitﬁfy lavger soars (2 ooe in ddancter) cen bo a;aan. Groups of pits
ors botwoen 6 e end 10U mze spard.

spo:xémcn G 3 43 only 45 cme in dizmata;:- a6t thu toy, énd 5e3 o
In disnoter st tho mrgzhulﬁg:;imzliy iimer ende giﬂl‘riplm or more uwsually,
double sosra are abundant on the a;ri‘ace, %ut‘ they are owallor and
noxre closely émo&ﬂ than thoss of ihu pravions gpecizen. fThe apirel
errangezent is equally clear, but the groups of scars ni*a ouly 4 pne op
45 nus gpurte In sddiilon to ‘dm‘aé ﬁcnz‘a; thoe speeinen Lesrs the basow
of five substontinl branchos, coech boeing ellipticeal and messuring scxe
16 mwe ¥ 24 mue (Plute VITI, Flate IX & B)e Az aen Yo guon, tleso hove
a whurled, or &t loaut g gropily cosprauscd splral ayrangencnt.

Spaciuon B 1 s o ploce of secondury vwecod mousuring % cre
Qarf;ically, '6*5 cie tungentislly ond o maxinus of 4 ot radiully. Yo
ooars wore visible on the oxternal surfacoe of the opecizon, tut thoese
wera élua:':ly seon in the t:mgfantisi gectionss  In ihis aueo, thoy uve
sirglo or double tracos. The spirel wrrongonent is qﬁiw plesry Lut

the spaoing 4y throe tines oo gromt s in spocimen G.2. (Herixontel
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srsburenont Letween soars = 1 ooe in Ga2. and 3 ome in Pale)e Froz
this we can galeulnts, (masucing san cqunl inereuse in oirownfurence)
that epecloen Nels ¢ume $rom a trunk which wes, at this point, sona.
GG « 100 on in circunfloronce and which, {horcfore, hed 4 dlumeter

of about 30 ome

Sronsvorse scotivav.

?raé;a tronaverse scetion cut newy the top of &ﬁﬁ arsciuon
Ue8y the pith waa found to be oval in whepe, woasuring Le0 e X LoSno.
8ix, Uy possibly seven growth rings wers counted, thﬂée todng 3 = 4 no
aperts AV the héaﬁ of the apeoimsn the pith wus © wa. v diasmstor.
There appesrcd to- te sbout ¢ doxen primary Xylem groups, but the |
yrenarvaticn wuy teo poor to Lo ocertain of this. Unfextunately, owing
to the Lroguenseyy nature of the voak, & camploto irenaverace aceiion
¢f spuolmon Ge3e could not Lo phiuineds In a ploce meaﬁuring 2 Cille
*aaiully, olavan puito ﬁ&fﬁnltu grouth ringa wara courted. Yhey ware
mogtly 2 - 5 e apart, btub alt one point, fiv% guite clear continucus
rings were gountad within a ppace of 15 nu 1 Phe growth ringe in
ﬂpaciéan Dede éura D ow 5 tuie spurte

then the suetions wore exsiined pleroscopicslly, the prﬂﬁ&fvation
wut found to be genorklly poor, exoept for seatterod patohes of well
prosoved oells., Gootions Svom all throv speeimens shoned the zuge
footuros. Tho veof iu wory uniforn in gtructure. The trachoeids are.
hezoponul or ractanguloy dn Tele and &Y arrénga& in oyderly redisl files,.

Theiy walip are batooen 35 snd 48 thicke Mopt of the cells pre
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isodicmetric, wussuring Vetzeen B and 40u ueress. Tho growth rings
aye tarked by a double vow wl covlls, each of vhich twasures 5i - 106
roadially, end up to 400 tungentially (Plate IX C, Toxt fig. 6 &) fhe
Yaye &re separuted by 2 ~ 6 Tiles of tracheids. To roesin cenals or

xylem parcnchype colls were s@ena

Uenrontiol footionna

Yroo specizens Bole and Gely oouplets cantiguaué sarics of
fﬁngential longitudingl sootions wore obtuineds From aopecimen (o2, the %
seotions wore tpken froa different parts of neighbouring sogments of
the stor In two groups, which ovorlspred fto give e cemplote radial
aericso. Lall tho esoctione chowed s diomond shepod pattern of trenaversely
out vasoulor bundlos, &g might Le expectiod Lrow tﬁu spirally erzonged
saare on the surfaco of the apocimens Thége trnceé wera cléariy visidle
to tho unuided eye und their lehaviour hes boen followed in wome dasll,
A1) tho troces arise as oinglo concentric vogouler tundles, not later
then the end of the £irst yesy'u growths. (0«5 Taled, No. 11, 10).
thoso continue ng such for soue distunco (Ce2 Talefe Ho. 10, 8 and G.3.
TolLels To. 9y 7). At this point, definite oigns of multiplo siructare
bugin to uppear (GeRe Talele ioe Ty G und Ge3s TuleBe Hoo 6, 5) and some
of the btundles sre noticoubly larger than their neighbours. In  Ga2.
Poliale KOs Gy 4 and in Gede Teliels Uoe 4y 3y 2, quito definite groups
af‘twa orvthram separato bundlus ﬁan b¢ soen, which nogtly continue o
%hﬁ‘axtéribr unchnnged, where thelr deosy rosulis in ths formation of

1ho oharascterdstic raticyn OF sourds (Three etogas in the developaunt
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of o "triple truce" are shown in Tant figs. 6 0 « B)e  In wood which
ilg wmore thun shout 8 - 10 growth rings {rom the pith, otill furtler
dovolopacnts nay teke plooes (Ge2e TelioDe New 4 to 1). One of a grougp
of traces may ouddenly inerenpe in size (up to 2 tm. in disveter). Its
t:mp&xiﬁn(é) may continue without ehenpe olonguide. Somotizes they
appuar to poter out, or Looous sbmorbed into or oblitsrated by the
lorgest tundle, Thus in the tengoniial sactione of spooisen Dele,
sost of the treces uxe single structures mnd wre sbout 2 wue in diazeter,
leroncopleslly, the tengeniiol svolicnswore esgually rowsrding,
slibough the patchiness of the preservation wade it very ¢itficult to
£ivd parts of anotions ghowing importunt charactsro in the dedsil deuired.
&8 cun be seen in Plate IX I and Yoxt fige GoBy the rays ove
unigeriatv. They rango in heipht frem 1 - 17 collp, the avercge hodght
in ouch of the spuclzons Loing for Beley 443575 Tor Ge2, 41063 and for
Ge¥ey 40125 (new Appendix, pageleS J» %he ray voils pro extremoly thin
walled (1 - 1e62) annd sre voery disficult to pick out wleve thoy avre in
contput vith the {racheids, I have aguin found both trocheidul ani
orosaficld, plis in vertioal seotlon. Pluie X P shows a vertical serles
£y fiva‘ of theso orossfiold pites Flute X G shows only two plio, but
the extreme thinnoso of tho rey coll well is well shown. In soction,
thy mouth uﬁ’ the pit is G or T# ucrosss It vory soon nerrows 1o about
Zee  This widih 4e paintained for 2, then tho wolls of the pore curvo
Ooutwerds to the inoer oouth of tha pore which is % or 4¢ coross.
Honmetimes thio lsst section of the pore ncems to have toen widened ty

duooy, und thic tg shosn in Toxt fige 5 Co  fhe woll of the ray ¢oll io

not porderatold.
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The trucheidal pit of fhe radial wulls shich axo cut in scotion
are nof voxy well proserved (Toxt £ig. 5 I), but they ore probably
ddontical 4n structure to the pitc on the tungentisl walls of the trucheids,
somg batlor preservad nxu;:i'i;lasz of which are ohoun fu{Plate £ ¢ ang Toxt
Lfigo. 5 ¥y, Th)e The plen view of ihe pito on the tengontisl wellp of 4he
tracheids and e unisveriaie pits on tholr radial walls wee ddentioul,

giihovgh tho foruser are slightly smnller in dizuneter than the lutter.

Eoerw & 8l Bo R
fhe pitting on the redial wslls of the frachedds 1o gunerally
unigoriete, the pits belng contipuous and flsitened abovo and telow
(Pioto % 83 Text fig. 5 E)s  Thoy oré lurge, (262 in diszcter) pnd
tha pore is asntrel wod eirveulsr (3 = 4¢ dn diewator). Purticularly in
the largey trachivids of the caxly wood the plis ave often bioerxicte and
alternates The contiguous faces of the pit sre {lattened ond the dismeter
of the pits 4w only 8 - 10, The pors iu aiill ecirculsr end core ox
luas o&nﬁz‘xlly ‘placed (Flate X B, Text £ige 5 E)e In well praservod
reaglons, the lindt of the Lordors of btoth unlsoriate and Liseriate pits
18 meried by & distinet double ving (Plute X & + B).  She radis)
longitudinol pections wlao chiow dooe of the pite on the tangentiel wallg
of the trocheida. JIn tho pite ehown in Plate X U end in Text £ig. Ty
thore o o projoction into the pit chomber fwow the well of the trucheid
Con ke lefs (81). Careful focussing showa that the projection us seen
in a sooticn of tho pite 1 dn fect o complets ring of waterdsl nour
the outor rim of the pit chovbore I4 was ot firet thoughtihat this

wight have some oonncction with the double rin of the pits ween on the
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Bpdoxyion bundil nhe NCVe

Expluenotion of Text Figures He« & = (o

Fifte Gefi  TelaBe {¥ 3754} Fuy cells und orousfickd pito,
Fige GeB  HolieBe (3 1,100.) Dutail of aroseficld pits.

Flize Bal 9,150 (X L,100.) TVerticel section through
croesfiold pito.

Tige Hali Heliatia (X 1;191)«) Vertical msction ihrough

© poorly pregorved tracheldal btordered plta.

Fige Belle  Halmbe (X 500e) EBiveriate altsrnating pits,
ehunping to unizeriate pitting.

Tige GeFe  Hoeloells (% 500.) Uniseriste pitting (liote doutle
Tim.) Voriicsl ssction throush Lordered pits on
tongentindl well of trachelds

?3:&« Halie RelieYs Tranoch (:‘: 375)
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Dodozyion Londil spe nov.

Ixplonation of Roxt Figpures 6 4 =~ E..

Fige Gale = Telle (x 3’{5.} through narrow zone of late wood.

Fige Golie Puliefe (% 375.) Uniserintie rays and tracheid
onise

Fige Ga0y D & ¥e  three stugso in the fuslon vf momters
of o nutliple leaf trooe (X 50.)
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T
©.oradiad wells of ihe trpohelids, Lut the speoivong ays oo paorly

.. prosarved to give furthor informations Aloo 1% ohowld bo notsd thut

many vocant GyLnospermc show e deudle Yim to the border of theiw pits

oa geun dn plen view, bl they de not possess o ring of tlssue in the
. b S

Pit chumber y show dn Plate X © (Phillips, 1945; - Grogutio, 19554
Harris; personol nd:.ziwaiggﬁiénj.‘ ‘ '
o in %hiss fopall !.};é\ pits scenin scotlonel view do ngt appear

to have n widdlo lomells end torus. In viaw of thiv it acém wora

U dikely that the ripg of tisane do noihing mors then the remains of the

widdlo demollp which doudisplaced and lergely deosyed ({’i’«;z;&:t.fig, 7).
£u shown in Pleto X Dy the ruy cells ore folrly short (GOr - 120:
radially) and tall (20 to 40¢ vertleslly)s e walls axe thin end no
plto are ;}wae&n‘tz‘bn the {angentiel or horiwontal wells. She orozs ficld
pits (Plute X B, foxt fig. 5 &, B) axe élliptigal or oircular, witﬁ a
eloaxly ollipticsl poros She pore is oblique in tlio laie wood, tut
alumost horisentsl In the cerldior woode  The bordars aro € or 10k in
diws‘.ﬁj«:er. and the 1:5&-;:&5maaum approzivately 3 « 3452 x 6 - Tes  Thors
are from 2 = 10 wite in thoe ficld.

The youny timgueo of the branches of Geds wre In o pliphily
botior giate of praénrmticn then are those of the mein axig, Wt
xmﬁ:griungﬁnly, ﬁizzf/ ,.acf?;ug_& privery wool pnd the pith ave not preserved.

” ﬁﬁhémmr&emd gﬁéé on the trachslde of the branch wre omly &4 - Tu in
o dizmatgr. ’fhéy pra clroulsy wnisordete and poefly opaoed hetwpen 4i und
1 ﬁwrﬁt. Ezoméikm&m thoy are ao little oo leHU apart. (fmxﬁ Tiz.5 0)
Zhe croouficdd Hlts arce very omll (3 in diumetor) with o ciroular border

NG & hrmﬁl&l ellipiicel pore.
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Dadoxylon bondii
Double rim !' t'
pit
chamber - "
rojecting
’ol‘./..:_ - rin‘
e '...' °r
f.:.| $issue
a) Plan view of a bordered S
pit in the radial wall of b) Section through & pit in
8 tracheid. tangential wall of tracheid
deocayed &
displaced
middle e L
lamella,___ | .' .,
pit obalbor\:.

d)Diagran showing possible
o) Diagram to show three - oause of projeoting
dimensional appearance of ring of majerial,

bordered pit seen obliquely

ring of tissue

Pig.7. Diagrems to show the appearance of the bordered
pits in plan view and in seotion(figs.a~c) and to
explain the probable origin of the ring of magerial
projeoting into the pit ohamber, (fig, d4).
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}gyaaxyl on numullm s}xiia (lj&f}) s Lath m*i- hnd biu@riute
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ttix:ﬁ, Lut ﬁ*e wxitwriate pis.s nru uﬂually sre*ll ,ayamtm ;:md

;y‘ Ve hisariatn na up 1o 5{3 caliu hiéﬂ

il

ndmgylm imieum Holaem {19:.‘?} hw mi- :mu }:iwriawj mucarivn

f L gitunm Lut tm wyss .xm :m} 2 - ;’ callﬂ high. -

ptinxylon :.clm*umm umwn (1965) hw tmcheirlal ;} 'ta *.dzicb gre k

~ ;‘vnry ii.‘l.t..ilf:r ix. aiza m\‘i :sh:s;u *Ln tho.;a oi ﬁm ;‘mwnt ;syfmimun, am
%sltcm lmn .mun e.ing;lt: lm ,fmcw lmwir:b tha ncx ‘Lml regim o;i’ thm utc.,.." :

) fhm ver, ﬂ\r& twgmxtial «*allu o- thﬁ trao‘:ei&a u a unpit’f.c%d.w

uniy L - é aiu;:lc pitu :'m ﬂm imld.‘ hcunﬂ 9n;ﬁnu:,5mu :'.. pmmm . ;,m ‘th&f:jf

q,;i*aig,at of‘ tm wtaarg 13 1 - 3, cs: A.z,.ff; “"lm pith cimtﬂins ?Olm:'ag' : (nat

. w*scn ix‘ "t,’m .xith m f‘xfmom’lcn lor‘diiﬁ

amkm.vlun1n\minfii Lriiuael (19 G) i n.iir‘ ts 1\1){;"4,:3.3 unﬁ.. ;;}'m

'miwriutu yit‘cin‘, mm the wxiaeriute. :mya uxa ,1 -2 eenﬂ hihh. f”im

: pith oy z,in ‘6 nt.aims acleruiw (Lot '. rt%mml inolu cvas l‘admxwlan 631{)1*[3»;“51

.mltun, in kaekmvlon) }.ut rim:m‘”e :llluzstrutfovm an tua p cr icr un,y
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) :La x.m; g,,i.vcm. (K\c»w i.muael (1936) *m.lwias wdegy}.m ‘p"éi‘oi ciller

L :f—’s.n t} g_g ;*;;m ﬁ(‘l}“ﬁ, wlxinh im }:uma on t?w atmaturcr of th{a pith aud

| yrimr.x')‘ tib ST whiuh m'@ not prmm‘ve& in mﬂoxylon 1-am‘i}i).

aaa;grion A}v@; itgelf h.xz *)ita :m ono or twa romx, Wt the raw;

igjﬂw Qf"tﬁﬂ KOPE thﬁm 5J cells hieﬁx- - Tew of theaa mmciea coznpam ulcsely

mth Ig@do&flag bondii aml mit!x maaa t‘mt appenr a8, Yhough thf:s:.' mi{;ht te

. ;ﬁmilar in atruetum, B ciataik:d ce&p&r&aan iﬁ rm&ama imx;o.zsihle by u

Iuck cf aduqm.tu iilwatmumm ‘.tn none oi' the ebove wpacimn.z has'

oy ﬁso m' mqﬁmnt, datain.& zstruotum and behaviour ui‘ dcal traces bwr

B ,dworiLed.’ ‘:‘ham iuc.tzs ;are, I think, auﬁtiniﬂw to Juatit;y the arwtion

»“ g ehu&ﬁaiu. a

’ox'l‘ yet smothéz new i:;wcies of 2&‘?.%1’&* I ﬁmwiam grnpase 1o o ‘chv
"‘umc-c::s a&ggg:lw ‘band!.; after I’xafeaaor Go i;and of the ,.Ja;mrtwnt of
G&mlo‘,y, ﬂae Unﬁ.wmii:y Goll%e of fmac’zaam end lyanaland, ;akis&uw

Wimw asmt the ayeoim.na ta Banwr wr é,nthiuxﬁiun, end nlw hus acntri-

“huu,d f;rau‘tly *z.o our melcu&au of tbu ntrutiuwyﬂual uu*cawim in

The m.,all uiw of thu r,,.agm's.t_{ o: tse mam soon in aactiom

ﬂ?!lt«:::i tfwmu ‘Ii‘e*rsizsmnt luar tmc&a 0 thia mﬁture ure present in tg*

, 3;06ﬂut *muwringm un& are baliawxd ta Lc c.wmutﬁriatio of this m.:l:ty

' '.‘ij_(ﬁ’imu.mn, 1915; ,.,war 91)3 Philli;m 1949)0. o | |

| S o ’ Xn ,rngmgria, huuwuz, thu lwi‘ tmce lmw:w tha t.aooniax':f
‘?Kx;gw‘z ezn{i {mx,aw u;_mmc’ia thruu,,_n th yhlcmm alzaunt ;zar&llnl o %:hct

X E‘aev, aa a m ’Lundia. ‘ It h'anahw inta ihwa in x‘:h:z cutsr aax-te:x.

~,.f~n3m madiaﬁ tmt:d rﬁwihs siug‘ n, ?:u.t ﬂlu {mtw adr hmnm awaml uima,
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60 that ezch hus given rize to soven traves by ¢he $ime they ontor
the base of the wef (porconel investipation).
In Arathie, the leul trace leavew the ynriﬁaduilnny region
as a double strand (Themson 291%).  thue it)saamu thut bifurcation ar
the splitting into three of the leef trave iv o coomon cocurronce in
éﬁa aroucarinsc. In Padoxylon bonddd the sylitting ig irreguler so that

both double and triple buadloe are found, though both ardss ss single

BtYUOtUrED.
It sa poapilde that the laxgex traccs shich I have desoribod

in the older weod of Gudoxylon tondii have srisen bacauso eno of tho

group of tusdlos An supplying s Lul (in the axil of the loaf) whiﬁhr
hus doeveloped aftor & period of dormungy. This wonld neozsaltate an
1nbr%ae§+iﬁ the pmount of vesoular tiséuu supplydng the bud, with the
roapult geen Au %ha tangontial pactionue

fids mode of ovigin do cisarly aifforent from that of tho unin
lateral brenchoo 1& uﬁaciman (eJe Shoue have & lurage pith which is
céntimﬁouuiw;th thtt ot ihu sein pxda, ood ot have started. to qrox

durdng tho Livet yoarts grooth of the sxlo.
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She Gonua Hesewbrioxylon Fowerd 1914,

This genus Wit excceted by Seward {lQlé, rogen 173 snd 203-212)
to iz’mlud‘a fowil LyLassRoraous umgaﬁs vhich conbine festurss found in
sevaral yoeoul ponors, without implylng that thore was any 1“@1&1:10:13—51};
Lotsoon the fovsils and the genera of recent conifers, “

In poarticulur, mwéxﬁ intended Bis now genuw to rapiuca the

{onora Yodooprpoxylon Gothun, end Yhyllogledoxylon Qothun, wbich not

only imply & relstionship with regont generu, btut ave, in praoctico,

virfuslly indistinguishable.
' The dingnoois given by tewerd (1919) for ¥esembrioxylon is very

pirdlor to thot of Cuprcseinoxylon Goeprort. In voth, the reys aro

usuplly unisoriate und pito are confined to the radisl wulle. fTho
crooufiém pitting 10 the swwer vood is indistinguishelle in these
genore, end in the spring wood the pitting only differs in that the

peres are obligue or vortdenl in Megembricxylon snd horizontsl in

tuprossinoxylon. In both geners thers wuy Lo seversl soall pite in

tho £ield, or ono or iwo laYge oiude

In Mopowbriowslon, wylos porvenchyss is seid to be propent and

soattored, tut not so cheracteristie g feature sa in fuprescivoxylon,

thore ore & nunbor of other gensra vhich ara vory oimiler to

Houephrioxylons

Pavncodroxvion Ginmot socny to ve wo sieilar thet there osn boe

1‘1;4.1;13 Juntificgotion for meintalning it av o sopurste goaus. The
Girforonce betwoen then ip tho cocasionsl presonce of pitting on the

borizoniel end tangentinl walls of the ray cellu in wounded regions,
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und o yestriction of yurticnl puvenchyns %o the pape wree. Sowerd
(191.9} stnten thut the norssl wood agrecs moot cloaoly with

uprenciroyylon snd Hegenbrioxylon.

oo ppooles of (odrexyion ¥yvaud, Gey have ventdsuous, Fletionsd
itacixamnl plia, trocheids io the rays ond reein canale confined to
wounded replons.  Xyleg povenchyms, i€ presont, is fc."uxui tnly dn Lute
susEe e woeode

| ?:It}m recontly, Kr&'ﬁuaél (19«";9} huo ontatlichsd a ﬁr;w ganuy,

t

Cirooporozylen Friusel, for seocndery wools with oimple, oireuler

erastfield pitn whioh ave ofherulst idontical 4o Phyllooladoxylon or

Fodocorpexglon { = Fesoubrioxylon Sow)s Nr¥iuuol lhas now pleced & numbor
of the spoalos described by Seward {1918} undar Pusornbriorylon, in his

A

oun genus Clreoporoxylon.

Then specinens possess bordared orcssileld pits, 1t mould aven

%o Lo corroed to uss the junus jlesepbrioxylon, tut cunsiderable difficulty
arioos when the crosefield pits ave badly affeoted by decay, whun
bordored pite am.y apzoar %o be sikple.

'ﬁm sunwg Feoentyloxylon is éai“ wide gooprophicsl disiribution.
T nans means YSouthorn rood", end many epucico have bosn desccriloed
:‘xtm tha @ﬁﬁrﬂtiu; suotrelds (Sewsyd, 1918) und Imiia.(mmxjdwa;i, 1953;
Lamamajus, 10545 Sah, 1959}  Loewevor, soveral a;xwisrﬁ }xsw boen
dosoriled wlso fron the northern hemisphere, v.g. froum Crecnland, Folsnd,

suotrin sod from Yorkshive snd Dedfordehire in ngland (Seward, 1919).

whe pejordty of the specles cro of Jurawsio ope, although

Negombrioxvion untarctiows Gothan and Hesopbrioxylon mﬁ)i@ri (gawm-a,lgig)




are Yoth of Tertiary asge, end ihe specles desoribed in this Thools

(Wesembrioxylon gwavenue) ia from deposits of Upper Zrinssic age.

LI,
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Houspbrioxylon gusvense sp.nov.

n

Flatos IV C + D VA =D5 VIA=Dj VII A=D; VIII 4+ B and
Toxt figureu’ﬁ i =F,

Logalitvy Handwaters of Guave Niver, 20 wilwea Walle¥e of Gokwe,
‘ gouthern Rholesia.

A ond Hordrons Upper Karroo. Frobably Pebbly irkose. Upper Trisscic.

Dype Speoiment Gele -

Hi&ﬁﬂﬂfliﬂ'
Seoondaxy wood homoxylis, pyonoxyllo, late weod very diffiecult

to doteet, growth rings wide. Pits on radizl welle of tracheids only;
largo, ciroulsr, wiiseriaste errangecont. Pits havo characterintie
"double wine glasg" shape vhen viewsd in pootion.  Crosefield pits
lurge, ciroular or oval, 2 = 4 per orosoflold, border narrow. Vvhen
sogn in seotion, tracheidsl portion of plt is us described for normal
pits. Nays wsizoxdate, 1 - 23 colls high, moen values Sparse vertical

rosin porenchyma. Vool nurface ohowe lurge, oirocular acorg - often

agcompanied by loaf traced.

Tescription.
Sproinen Gele ip g magnificent plece of silicificd treo trunk,

6 - 8 ome in diamstor and 12 - 14 om long (¥late IV, ¢, D). %he extornal
appearance io guite etriking ae the vhole surfuce is covered with closaly

ppocod mova or loss cirowlax sesrs, which sre from 3 - 8 nmise in dismeter.
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These scsrs are aplrally arranged snd the distunce botween neighbouring
soers is 3 - 10 nus  Ghe polished surface of a trsnsvorse out guve the
dmpression that the speclmen was very well preserved, and twelve crouth
rings, varying botueen le¢5 and 50 wmn in width, vere counted. COn
examinotion of a ground vection under tho microscope, the wood was found
10 e of very uniforn structurce - The limits of tho growth rings were
very difficult to pick out, as there is 8 gradual reduction in size of
tho trocheids from cexly to late wood. However, thoe .{:ransition from
lute wood to the following early vwood is quite abrupt (Plate V 4, ).
Plate V I ghows & doublo growth xing which was associated with a wound,
This hed btoen covered with callus and then overgroun by the suconading
years growthe Tho tracheids ove thicke-walled (about 8 - 12u) und nessure
botveen 16t end 32p in dismeter, the uvorsge size boing about 20k, The
ocutline of all the celle was indistinot ahsevidently most of tho organic
waterisl had beon ocompletely ropluced by the inveding minerals. thig
wes borne: put by an examination of the longitudinel ssctions.

fthe pith (4 - 5 nm in diameter) had moatly decayed beforo
fossilizgtion was oomplote, cnd the cavity was £411led with extraneocus
moterial., Unforfunately, the remuining pith oclls end ihe surrounding
primeyy tissuco have lost ell signs of thelr ordginagl structuro.

In‘ tangentinl sootion, elthough tho rey culls wore quito well
preserved, the walls of tho trocheids vero very indistinct (except whore
they were in contact with the ruys) (Plute ¥ D)- The reys were uniseriate
or very rarely partly bisoriste, and ranged in height frouw 1 - 25 cells.
However, only 3<55 of the ruys wore above 11 cells high (Seo Ammndix’ p.268,
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the tengentisl scotions also showod the tlopues léﬁaing froxm
the ciroulnr aaqra'(leta VI A ¥ 8)e Typicnlly there was o conteal
pith rogion - 1 mu in dicuetory then a narrow band of tracheids which
had beon out transvorsely. These wero surrounded by e band (1 - 15 oo
‘moross) of traochoids which were orranged radinlly mbout the centre of
the pith cavity. fThoy were intorspersed with uniseriste rays 1 - 10
cells high (Plute VI B)s It i ovident thot some of thoso tissuco -
prarticularly tho pith end tho outer hqnd of trachaiﬁa,hdd deesyed bafore
gilicification took plucc. | -

This errenpement of tlssues is quite comson in lesnf traces and
in short shoots and branches of wmany recent coniforsy bLut compared with

thoso I have exanined (Abies ulbg, Arawearia srsucana, Ginkgo biloba,

Larix ouropsoad;, Piova oitchensic, Taxus beccata), the amount of trocheidal

tissue ocut trangsvervsely is rather srall.

The size and shape of tho scars on the outer surface of the
spocimon ougpeste wore strongly that they aro bramch or short shoot scars,
rather than leaf soars. Thie is supported by the fnct thot sialler
$ruceg - Ol ma - 09 ma in diemotor - Lut of the wame basic plan, ara
often Tound in closo proximity to tho lerger onss. Yt io possible
that these led to the loaves or soule leaves vhich subtended the buds
giving Fise to tho brenchuse BGometisos fusion of those traces ocourc.

A muwber of large ai?oulur t$racos has been ssoen vhich contain two quite
distinet bundles of vasculsy tissue (Plate VI &). I an as yet wnable to
suggost on explenation Loxr this, zlthough it should be noted that Laodell

(1962) has described the ccourrence of a leaf smcale traco in Corsican ping,
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fuse
whioh tends tqhgradually fuwe with the lsaf trace. Hill (1506) suszgeots
that structures analogous to the parichnos of the Lepidodendracese ocour

in some wmodern plants, but in this case the atructure is parcenchymatous

rather than voody. . - 4 e

~In spite of the poor preservation, soue information hos besn.
obtoined about the crossficld pits. In ssotion (Plete VIII A, Text fig.
G C) tho tracheidel portion is quite clearly half bordered. The mouth
of the pit is about 3 in dismoter, but there is s narrow walst about half
thot size, just before the wide opening of the lumen of thoe torder, which
ip soue 8u in dimmeter. Unfortunately, I have not besn able to.make out
the form of the pitiing in the well of tho ray coll itself = or indecd to
deoide whether or not it is pitied at elle Pito huve besn seen which
appoar to be in the tangential walls of the tracheids (Plste YII A). From
the sauwe seolion (P&uta VII D und Text fige 8 B) it can be seen that the
tracheid walls mre vory thiok (12i) and are piorced by bordered pits with
& moot cheracteristic shape.  This might pa deporibed ay like a pair of .
short stommed wine.glasses placed tuse 1o basel This is swimilar to the
desoription, alrendy given for thu hell bopdersd pits in the crossfield, but
in this ocmse, tho "vestiltule" of the pit is et Lirpt some 6 or 74 in
dipnoter, This nerrows to a walst only 3 6r 4 pu in dismater, end then
expands to the full diunoter, of the border - soms 11 or 12 . This is
ropoatod (in mivror image) for thoe other haolf of the pit. The lumen of
the Lorder is about 46 across. Hedther middle lanella nor torus weve

soen; but their sbsence is unlikely to have been on oripginal festure.

In the radial seotions, most of the tracheids were so poari& |
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presorved that the relatively well presoxved rays. apposred to be Wiloating
in space” (Plate VI D)e v orosafield pits vere comily pioked out,
thoro being 2, 3 or sometimes 4 large circulsr or oval pite (6 - O in
dicmeter) in each orozsfield. They ware mostly badly decayed and bLordeps
vere rorely vieible (Flate VII €, Toxt figs 8 A)s Tho hordzontal and
end walla of tho rey cells did not appear to be pitted.

‘Tha pits on the radial walle of the truchoids are quite large
(12n 4x diewetor) (Plate VII, 4, 1). Shey ave ciroula§ or elightly
finttensd ghove ond Lelow, and ore always unisericte, They avo norually
spaced le5it = 2 gparte Yhe pore is oircular in outling and comctimes
conslstes of two concegtrio rings. Thesa srey uc doubt, thoe wids mouth
end the nerrov welst of the pore which wers eecn in the tangentisl seciions,
In the 1:te wood, the pore uay be 0lit shoped end obligue (Text fiy.B ¥)
and in this sowo reoglon, large paronchyud eells with dark contents have
been eeen (Plate VIII D aend Pext fig. 8 B)e Those ceils aro very rare,
and i1t is uncertein wheth&r-or not they aro rostriocted to the late wood,
Yo rius of anio were poon, Lut tho preservation is so poor thut thoir

absenocs ommnot e tukon as a cheracter of the living plant.

Lovirarinon end Digcussiont.

tho abaonce of well precorved Lriuary tlesues of 4vaucerian pitting
frou the trachoids, and of Abletineous pltiing frow the ray oells,
togother with the presence of vertical rous of parcnchyma caopgot the
truohedds suzgeots thet the epecliuen under diecusslon ghould be included

in cither Cupreasinoxylon. Gooppert (1850), or in Hesspbrioxylon seward (1919).
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The latter vould aaem'to Lo the morc sappropriante, ns this Thodenien
specinen has only bpmfga xylem purenchywa, whioh is cheracteriotically
abundent in gggruseinégy one Apert from this, thore appears to ue
little differvnce betweon these gonoray and a® we havo no well preserved
primaéy tissues, MPesembrioxylon 18 Yo Le yproferred as it doee not suggest
any olose affinity with recent genorae

Paraosdréxylon Sinnot (1909) is & genus which differs from

Magenbrioxvlon only in the prescnce of pite on the harizontal«ana
tangentinl walls of tho ray cells, in xegiuns atfected Ly wounding,

KEow one differentiates betwaen an unwounded syecimen of Parsosdrorvion

and & spoolcs of Jopeubrioxylon iv not at all cleart

Cedroxylon Kraus is stated to differ from Cupreesinoxylon in the
sosroity or abeence of vertiocsl resin paronchyma fron the vwood, cnd in
this feature it is cimiler to thoe preseat epeolwen.  Uowsver, in

Godroxylon all the walle of the rey colls are pitted iﬁ the abietinscus

nanners
: is
In the general siructure ol the wood, there wee g muwber of spocies

of tesombrioxylon vhich show soue siumilarity to Meseubriecxylen gwnvensa,

Hesopbrdoxy