The. distinction betusen gemera und
- fpecies within the triangnisr fac TR G
“efifoulati ('bea.z*ing soulptural elements -

¥ rauging from grani; wioresbachlhl,

mloro-verrucae to distinct bacili
and, vorricae) is often dAFEiculy and
sutjective. Spall sculptural elementer
Hay not Ye:disiinguished easily and the
transitions between the-distinet Lorus: ig
frequently @iffiéuit to deiivesbe;
It is. hoped that sxtensive tsxonomie an!i.
o vhich {5 :
being conducted (J. fnderson; Fh.D. 'tlleai.s i
Will improve the. existing state of
confusion.
The Fhodesied forus smecuntered within -
the present borehole core exhitit the
chiaracteristic transitional trendes

Therefore ouly those forms. which represent A

distinet end points (with features
aistinguishatile from other groups), ae
described hers. riten
Zentula is tentatively recombined teve
4n order 0 growp similer seuiptural .
elements together. ALY features .of thin
group sgree with Microbeculatigpora:
Zentuia but the seulptural slemsitty e.‘ce
ore gramilate than bacyllate. :
Zecinitrilotes minutus Venk. aud Kar mav

well be synonomovje, with distally




mayalse e a 1u.n1m- 67 .

3 pwsasses fine, regularly spaosd. feed
_1eas “than 1 m @parb.: - The mes tre,

" however, more. oF 1ess‘ dncm. MEEE,X.E.

. “(Tbranip) Potodls and Krempy 1955
Ppoasssses bilging gldes ut siniler:
ornadentetion. S trisinug Balte s
Hornelly ic larger, and hed a tHidk axin
wnilet §. “pepillosus Hart, 1965 bet:
slightly lavger grani (1-2 i1 disuster)s




s Tophotriletes (Nawnova) smended Fotomis antl’ -
Kzsmp.) 1954

M {Ibrahin} Potonia apd Krentg, g
1954, o

" Apioulatigvorig Potonie and Kremp, 1956
has. e eivculer o' aub-cireular outline;
whilst Acenthotriletes (Naumova):Potuiie
and Kremp has e triangular oubtline bﬂ'& g
spinate ornementation.

ZTophotriletes sg.

Plate 3¢ Pigures 16, 17 .

Deseription: Shapes Triangulsr with bz-padly rowided
apioes; and straight to coneave.
sides,

Trilete suture: Rays axe straight,’
usnally distingt, extend the
£ull rediue of the spoie, and
lack labra. :
Thin, sbout I v thick, bearing

- coarse, large coni, eircular:
to._sub~olrenlar in plan,, and -’
coarsely-conate (with runded
doues to sharp upices) in profiids’
Elements are fairly évenly. spag
ani occur both proxinelly sad
distelly. Coni basel diamete:
24 pg . Heights 2+6 4 sn@
2-5 p aparke : 2

Dimsnsion (6 specinens):. ”Disneters

N 4 -52 o, ] ;




: 111!@18;191::

Digtinotions

Toshobrileton gp. aiffers from.

e letes Balne.
and Hennelly dize to-the conate s

" .opppsed to spinete sculpture. .

Iovhotriletes rarns Bharvadwaj sand |
Salujhia is-closest in comparison t6 the
&bove species. ad both posgess oonbeve.
{rienguler owtline, with irregularly
spaced coni. L. Tarus doed polsdss

a faint to distinet kyrtowe, smallar
size and smalley conl, and: ream:ed
proximel sculptureé.

The Rnodesien forms vary greably .’m
sige and some of the very aigll specil

do possess the features of L. rarug.
These are extremely rare.and warrant .
farther investigation. ' The apqoimené :
described here are distinguished from
‘the former graup ‘basicelly on size.

‘oo
E(&mtr’lpns 30 is die*inet ron nthez-
gpecies tn being lexge,trianguler, with °
conoave siﬂes and in possessing large
ccarse resular 1y d-\.stz'i‘bn‘tea conLs
Bbsent. to very rare in Dwykaj  Tare in
‘Blaclk Shales and Cosls; - absent in

Madunebiss Shales.




*@emus: Mlercbsenlatisyors: Bhavedway, 1962 L
“Typa opt Wiorobaciletispora : g
Diagnosiss Triengular. in owtliine with rounded apiéds
and oonvex eikess Trilete raye.are dfStingt’
and the labra thin and asy form ciestsd
laesurae. Souipture vonsists of aniforuiy
spirel and even-sized baculli distally . .’
concentratiod vith a laevigate proximal’
contact aved.

(Balae and Hennsllys

1958} nove, cotiby

Plate 25 Figires 17-20 T T

Holotypes Sranyl 3 B?g:me'gua §

- Hennelly, PL. 1, figmes 9; 165

Diagnosiss Triangular outline, sides straight or
8lightly convex; trilste rays straighty
extending Tull radine. Exine thim,
distally ornamented.with Téunded. udepo-.
vexruol sbout 2 £ in diameter, 2w high' :
and 23 g apert. Proximal surface i "
laevigate or »'th rediced soulptupes. .

Mlorobaenlatispore mi




Discusslon:

'y sides :
slightly otnvex; ypolar to
off-polar compressions SomsIoN,

Trileta Butures Baye sre straight aud.
; extending the full spore’ ;-:aaius,
often asspeigted with folds, .
lebra cften indistined but way. -
ba présent as thin raised Foldsy:
Edne:  Thin snd offen folaed; ‘bearing
regularly spaced elements which
are round iz plan and may be. i<
parallel-gided and flat-topged
{baculli) or semi-elongsted shd -
rounded (grani) dn outline,
Seulptural elements are about
1-2 @ in dismeter, 1«2 am high
and 1-3 m apart; . concemtrated

distally and Targindlly on . the.
prozimal hemisphére, with yeduced:
elenents or lnevigate comtact aveas

Dimensions (10 spectmens)x mametev
36-50 m.

H. micromvdosus is very slailar o

£ papillosus Fart, 1965 in size, owtiik;
sutirs length axd seulpture, In the
lstter species;. hokever,.tha sculp‘hn-d :
elements are slightly swailer, 1-2 p

in basal dlemeber sud 1-2 p apmrty and ~ -
are not distally concemtrated (sensn Haxby
3965, ps A52).. It im suggested that . -




€4 papiTionus 45 & Hrensition Forw i
‘thet elthomgh the dbmorphis congtion
is not originelly descrived, Tt may

i well exisk.. Tn this cage this sped.ue 2

would sesu to be. Superfluous.

M mi is £rion othar.

Strs‘figx‘aphic
Tangat

‘speciesd in possessing @stinrxb, Towmsd

' yegalsr bacwlli-and mrani Sculptural
- elements of about 2 in height,

dismeter and ‘distance apart, -
Atigent Sn Dwyka, very rare to rare i
Black Sheles and. Coals; - and Tate 1o
commen in. ¥adimebies, Madstonas,
(particularly the Towsr Hordzona}e -




§ ~¢111mh;s {Xnox) Eatam.a and. Kremp, 1954
Disgnosiss Exiangvlaz ir n:.tline; tbs REL

letes tere’

Piate 3:. figures 14, 15a
letes

and Henmelly,: 1956, Plate. 23

Diagnosis: OQuitline is roundly trianguler;: with
rounded aplces and concave sides.: .. -
Trilete raya are sbtraight end extend L
almost to the equator. Sculpturé dongists
of spini'l-4 u high end gbout 2 in
‘basal diameter, irregularly spaced.

I

Descriptiont Shape: . Triangular, vith 'b:madly rmmﬂeﬂ.
i LT apices and concave eid.es.
Trilete sutures Raya are atmght B
~-ovoasionally i ~vp And extend
slmost, to the : maxg:m
(equator). o Iabra




& fow. comis, 1-2 1 1 basal f
d..qmeter wmd ;:onndpz\ in g):m,
g B high with n&m-ow ‘Wt %
Dointed apicen, Sc‘a‘zmml

xelative to one anothery
apart. :

tons (10
35-46 n.

Bis'tinetions

species in pnssassing a cnncave-smea.
‘trianguler outlines N
Stratigraphic  4bsent in Dyylms  pare £o codon i
Tauge: Black Shales et CGonde; ' werw:
Medumsbisa Shaless -
Jates latis Balte and Heimelly;
f£orys m’iuor""roma nova’

Plate 3: figwres 10, 1l. 0
Diagnosisi The outlite, sculptural featms sand:
. Irilete suture are identical to

4. tereteanmilatng Balme snd Hennelly.
The size rdnge 1 sndiler (22.30 u)i |




Strati,
Tang

graphic
ot

Trilete sutures  Bays often indistivnt,
extending almost'to periphery ‘
spore, No lsbre sesn. : .
Exine. - Bears Irregularly speced splni- .3
distributed Lot prtxinadly ank
diebally;  Spindsebout 1 M tRIOK’

Dimensiond {8 specimens): Diameters ..
21-2% M. T
This Forms differs from A. tereteangulatus
only ix its size. This separation ia
proposzd Sentatively, and ma.mly for s
practical purposes but wmey be deergd
urnecesaary et a Jater atage. o s
Abgent in Duyka; - rare fo comptn in Black
Sheles and Coals; ocommon ix Madumabiss
Shalese : -




:aentmy 1944}

kR cmex, atraignt slightly’ coricave:
“or gttongly woncave sidsay The trilste
Bperture 1§ lorg, labra ave indistino
to moderate; spore equatar s gurroun 3
“ by & figbriate tlatge thet has & seximum -
length interadially. . Thé fimbriag &r,
_setde may not be united by e flangs, ol
sxist separately; . and thus mdy by -
szaple, bifuncating or pillate in:sha
Discuselons - Playford .(1963) and Segroves. (1959);
. discuss Reingchospora -and. istogaz@ot_xg;eteg
Fawtova anend.. - Carbopiferous wiosydres e
bearing baculli oF coars¢ setas along

the imteryadial equatorisl:zonesy Whilst
‘lose Porms assigned to Heinschospord -
oceur. in the Upper Carbonifércns snd beaw.
fine setae or fimbriag intez-mally. The:
Rhodesian forma are temtatively sssighed:
‘to Reinsonoipora fve %o their aimmity :
1 struchwe. - "

. . Beingohosvora B,
Flate 3z Zigurea 1-6. y
Desoriptions. Shepes’: Iriapgalar to roundly trisugular

©’in overall owtline, Apices are
broadly o moderately rounded;. and:
‘sides of the #pore body Broper.
straisht to.81dghtly. concave @ mwexr




Trilste sitire: . Reys-extend dlgogt to The®

| navgin of ‘Bue SDOYe]  Ere. BtTAIEAT.
40 sinuous end'are Wordered by §
3 M. Bighy ha¥row ribbon-1ike Toh

M.ne., Bouatorially an interradiali or | 7
inter—mpical flanke beating 10.32°
fine spini within it existen
The flange width and Length of ;|
spini shorten towsrds the'spicess
u,itmauvely, gimilar forms ;.
beat one Tou-of 10-12 ‘spiii nbexr-
apically without a distined £
enclosing them. The proxisel ;
surface of “thie spore is Jaevigate,:
vhilst the distel surfase bears .
meattered small spini and euni,
rounded in plan with:sHarply
pom‘ted apices. .

Dimensions {6 specittens)s Diams'te
26-35 mi - mekimin flange 14ths’
5p;° equatorial spini heights
1-4 13 besel diameter:. ‘1"

Discuasion:

Tous bf iﬂten-adial projections, wilet

;gtoigozogogg;;etes Sownrowid §esr<zj\1e5, %
1970 Yeaxs & pingle, Fow of 10-27 becnl1i




Borriditrileten maraaiaj and ;sauj}gs 1964
Neoraigtrigicin rarogus, {Balte. and: Hen)
Hart;. 1960, Plate 33 figures. 18

1lebes reiosus Bdine and, Hens
1956, Plave 33 figure 39 - -
Horidditriletes Tanosus (Belno and Honn

R Bharadvajs

. Diagnosis: Triangular in: ontline in rauna.ed, sp:.ca
and slightly convex sides: ~Trilevs rays
extend almost 0 the egimtor; sculpbure
congiste ‘of coa¥se baculli or PpitTE 3
which often bifuncate st the 5pioesiand
oocaslonslly -joiii -ab tue basen: -Seulptural
#lattents arg 2-5. gk tasal digmevery -
27 i high and they are spaced Livegule¥ly:
and greater then 'ﬂ:air basal ﬁiatanca




Discussion:

“Shapet Fridngrist with wpicss brosdl
Younded and éides’ stratght to

- SLLGHYLY convex by conesSes
mlctu autures Rays. &re usua.ly ,ﬂ:in,
indistinet, gxtend about: 2/3 br
% spore radine.and are non=lakrates’
Exines  2m thick, finely mranulate with'
well-gpaced irregalar ,J.argen:_
prominent pillt, and. badulll,
Vith occasicnal gebae ‘and.spinf,
Prooesses are ‘Treguently 3 inted, ;.
snd may bifuncate at- the, tiirs :hﬂ;
2 or 4 minor processes or joim at .
their bases: - Length of procasscs-
4-10 ;a3 . basel widthi® 2-6 5"
distance sparty 4=10M. !
Dmansions {10 spscimens)~ mametem
34{60)70 axs
The Hhodesian forms. show s wide vmety or
coarae large seniptural elements and :mnlm!a
& fairly wide size: vange wiich cmxld Lk
possibly be divisible: at some’ later L
date, Forms identical inall Tédpects.
bar_size to thoee originaily deseribed. by
Balme and Hemnelly are ineluded. ' This
specles is distinet From &1l othur‘fspeciés" .
by virtue of ite sculpturel elementis




2{’. ramogus is disinet in pqsaeésing :
i yery - largs Paculll end piYii Searssly dm

f- irveguiarly distrituted.. ..
Stratigrephic . Absent dn Duyka; -Tare to cowion in
Tanget. . Black. Shales aud Ooals;  sbsent
Madueavise Shales. :
B : mﬂmﬁ 4 . o
Plute ;- Figures 12,13 R
Desoviptitns . Shepe: Trisngnlar, with apices biuntly
rounded; ~sides stralght. 4o’ ooiicay
- or slightly convex. o
Trilete suture: Ususlly dfstiret, ;
" sometimgs obscured by solyturall
dlemente; rays straight srtendlug -
$ spore radiug; when open,:the’:. .
rays taper: terminelly.: m‘pa;vt 5
Tays may be ‘slightly svolleny -
‘tat distingt lsbis not visibled i
Exine: 1-~2 m thick, bearing predominently:
" UpA1is with beculll end opcasionally
spini, irresularly distrivuted
80 well-spaded. Aplees. often
swollen younded or truncate
Vith parsilel to’concave dide
Tength of Processest. 2e4-ilj
‘basal dfameters. '0,5-1f apioal:
diameters 1,5-2 a3 - widath
aparts 14 Ay - 1326 ‘lements’
sean in oubline.. -Ocossionally:




voulpbure reduosd proximallys:
Inter~baooulate space i,séﬁ,gatb.

{zo0 te:
30(36)42 - -

1967 is closely comparéble to thie
species in all respects bar the - :
predominantly bacullate sculptural
elements. These forms may well be
assigned to this species: ~N. ramosys
(Balme and Hennelly) Barb posgesses

coayse and often complex. seulpiural
elements. _N. sbruptus (4ndreyeva)

Hart and N._multangulus (indreysve)

Hart giffer in having Toundly .
+triangyler and stréngly convex eides; -
whilst N. gorputus (Andreyeve) Bart may:
#ell be synomomous bubt is sepsrated
from'N. congosnsis and the Fhodesian

forme on the basis of greater irregularity.’
of -aistiibution of the bacullis o




- zere im Bleck Shalss and 00315, :
“bgent in Madnmabiﬂa Shaléas”

RN



*-Ayps dpecies (by oxiginel desigiation):  H. Yetloule
RS - Tovebu, 1955
cirmﬂ.az i c'n‘tlme, trilete suture s
presant; exine beara strong reticulate
orasnentstion sovering Youh yeoxkisl Hid
e aigtal faceas
Discussiont -~ Digtyotriletes (Naumava) Potonis.and
: Kremp, 1955 is often corfused with
Retienlatisporites ss both pomsess i
etrong reticulation, .However, the type
speties of the former gerus hias low murd ‘\
and dimorphic cruamentstion (laevighte
proxiusl . surface, ornamerted dis'l:gl
sorface), These feitures are mob
ineiuded in the .generic diagnosis,. 8o
gtrietly speaking the only difference
‘etween the two gerera is %lie height’
of the murd. As the rare Hnodeeiani
spocimens appear t¢ be évenly cmauxazx‘tated.
over the entire surface vith darkened
telatively high narvow murk, the genus
Retigulatigsporites is retaired.

 Retiguiatisporites gompactyg (I:\xhex‘ and. Jalte; 1134.1
Haxk, 19657 .

5

Plate 2 £igore 8y
Holotype Zgpaletes compactus Luher and. Halts, ]341
. Piate XTIT¢ figuré 210.




Déséription:  Snape:r Ofrvular to .eub-circulane.
Trilete sixture; Tadistinet,.bu Where.-
discernitle sre sboit 1/3
radine 62 body, with thin .’
raised and darkened Jabras o ..
Exine: Iumen 'mve igtinct, sbidazkened;

nariow and up Yo 3 highy I a
or Tesis broed and joined: ferming~
poiygonsl lunen (5-7 anglas).
Iamen 2+5 i1 broad, N
4 . }2
| E6-36ms .
“‘Raré in Dwyka; absent in remainj:ng
aedimexrl:a. : - :

S




qu],obsg;;ezegtea Bha.rsﬂwaj » 1955

R Apiowiate mlete spoves bk sre

oz getate soulptural elemsnts.;
ttes sp. of, By ] 11 Hart, 1965

“la.te 5 #igave 7. s §
Desoriptiods . Shape: Civealar %o sub-cireolar,”
frequently fold.d.

‘Trilete sutwre: Indtatidet; bub’ wh
discernible is about § spm
radius,

Thin {0,5-1 . thick) 'bear.tng
parrow short pilli-er Betl
‘regularly disposed over the-. [+’ 3
entire surface; helght <felsments:
1is about 1,5 +0' 2/ and basal
width 0y5-1m, ths basal dlanster
usually equels:the apical '
Qigmeter,. Elements uéually 2m :




Digtisictions -

i

howwer, due o “the uslml'LV EL 5d
8 inﬂis‘h:l.ﬁotly festuréd fums of. 'tbis

Giher apecies by possessitg a
chazacteristic shape of piidt il
and indistinet triiste sulrires,
Absent in Dwyka; rave in Black: shaie

“and Coals;  rabe 46 i ccmmn in Lo e;
‘M’adumabisa lh&xtonas-




: «"§e?="5’

Terpicosisvorites Thrahin, anended Smith
apd Bubterworth, 1964,

mypa apeciea: Thrahis,
Dieguosﬂ: Cireular to sub-ciroular owtlize with a

trilete suture; seulpture is verruéste;
verrucae dre ususlly elossly sety larger.
and irregular in comparisen to gramiy - .
heignt of verrucas is truncates bub .

the shape is varieble in profile, from
about parallel-sided to slightly Fouwoled
or tapering. In plan the verrnmoas

wnay be irreguldr in oulline, round;
polygcna.l, elongated or .ﬁzﬂented-' N =

Yerrucosispordtes parmatus Salue and Hennelly, 1956

Plate-2:
Holotypes

Diagnoaiss

figures 26, 27, - .
Yezrucosisnorites parmatug Balma and ;i

Hennelly; 1856, Plate 5: figares 5ly 5Z.. .
Cirenlar to wub-circular outlipe; . trilets
rays straighty extending to mergin of
spore, with a distinct proximal area;'-
exine thin, distally ornamented by -
rounded verrucae 2-5 a in basal dismeter.
sbout 2 22 bigh end 3-4 & spact. :
Taevigate proximsl surface, (aize 52—52 n). .




Doseriptitni

Discussion:”

Mstihotions

Stretigraphio

Tange:

Shapei . Cireulsy to' Bhbssirenlar in’mtline\
Trilete suttres Stratghty mmxlly aimtingty
extending Full radiuvs of ths\ sym*
up $0 4 i wide when opetiy lm,t
closing ¥0. m sherp apex. termifial:
aldes of ‘open’ rays withoup .’lab::a
and £requently slightly seaxlupad:
or elightly sizbons.
Distinct laevigate to fmuﬂ.y'
gramlite proxiaal surfats, Witk
Yerrucate Gistal’ purfaces . & ;
Curveturag may dbe present ;moxima};\.y;
verrucag coarsa roundedy i.regularl’y
ephced, 2-4 m- in basal dismeter,
up to 2 A high ani 2-4 m parte
Dimensions (10 specimens)s: Diaineters
25-44 g i
Apicilatisporis leviy Belme and stmelh- ol
&iffers frou ¥. parmotus in possessing .
sualler conate seulpburdl elements. R
Other yerrucosisporites species ladk &'
laevigate proximel contact area.
Y. _pareatus ie distinet from other
species in possessing-a-smaller sizeéy -
verrucate sculptural: elements and &
proxinal comtact ared. ,
Baro in Dwyke asediments;. very rave in
Black Shales ant Coals; ~absent in
Eadamabise Wadstones, i !




glden, trilete su’burés axteml Alnoas
‘cbmplete ‘rediugy Seulpbure cunsists

concave sides Soulptuiral. é1e:izepts ,d‘ ot
.join basallys R

péscriptions Shapet Roundly tria.ng\ﬂar, with blu:rﬁerl 4
- well-rounded spicss and alish‘kly
convex, s1ldes.
Prilete mmtuvess ' More :or less s‘cmsht,
exteniing. almost. to the mgi_n ang;

" Soulpture consista of 191'5 ;
verruéate, bacullate or p;Lm
elements whaich mgy have m a}:ice.l
aismater egual to. ox greayep than
basal dlenster, rounded or frunest
spices and parallsl, NarTOVHnE UL

¢ concave sidsss - The-elements opuhy.




‘end aistal surtacas. ‘mt dre o E
irregilarly’ spaced z*slaﬁva %0 ohe -

ry scalptural e fit L

bagal ﬂismeber: 2-3 ny ).isightx :

T 23 mg spacs bstvxesn 2=% s 3

',Dimansion {5 specimens)s - Diameters;

: Diaans;gion;

Distinction:

1 ghrabigraphic
Lo ranges ;

45265 pre %

- ¥ neamovat originally described. by karl: :

from Denzania, is lérger in sizé, vith tidre
closely spaced sculptural elénentss . the'
Bhodesian-forms overlap the: Testures’ &
attributeble to this spécies Tut do: possess
& lower sizZe range. -

. peeudioretioulatyy Balme end Hmcny‘
poasesges aculplural elements cosleboing
at theiz baises; V. parmatus Paldé.and
Hennelly has a distinct contact aves’ yhilst
in Y. trisectus the ontline is: ciréular .’
and $he sculptie denssly spaced alu'a]l"
Verrucae.

» napmovad is distinet in being ronndly
trisngular, and possessing siuple, large
discreet. and separate verruoate vy
pillate sculptural elementss .
Very vare in Duyks' sedimerta; rare in
Black Shales and Cosls; " and rave 16
sbsent in Madumabiss Madgtones,




sv. ofy ¥ vseu@xa_f :

S Eennel‘.\-y, 2956

;’me 317 Figwes 23423,
') Descriptionl Shapes

Roundly ‘bxiangulw, With m\mﬁed
‘aplces and copvex maes.

Trilete. suture: Bays straight and

Exinet

extending slnost %o the By
of thé spore: : Darkened,. thin
1abra nre freguently assooiate
vith the vays; bogdther ith
exinal ;folding. e
Thin, beaving ‘denssly tmt sverly
spaced regular Verricas whiteh R
often Jolu and aiizstomose. 2t fhesr ',
bagea to for'a coarse’"phendos
reticulum”, Proxiusl face often
showe reduced sculpture.. Verrugsd

| are usually polygonal im plan
with . characterisvic pale dots - -
seem- centrally on each eleménts.
in profile-elements wéy be flate .|
‘topped or rounded, and bear psrallely
#loping or conosve sides = dies mostly
verrucee; with pillate or basyllate
slementa, . ‘Seulptural- elements
apipal dlameters . 12,5 Mg
heights  0,5-2.m;° 0 25-0-1 aps::t.

{10 imens}s” 17
35(40)48 m. Bl




i THe R!iocssisn forme are olnsely campax-shle
+o ﬁm Auatralian forms in évexy respeok
TBAT Blze ~ the mesn size of ‘¥he. latton

7 29 BE iy sl the forabn 45 . Soilptural” |

¢lemente are yarkieularly similaz- S
. Bowever, ‘only = ‘tentativa aasimﬁan =
19 made due to the §ize dzswepa.my'. N
¥:  umovad differs dus to ssyax-ata
2nd more: wmaly spaced sculptux‘al
slements. . Thoge do: not ;jcin a0 pro
fasely and lack regular polygvnsl >
on‘tlinss chAractumtic of Vs x endoretidn.
datus, B
. trisectus Balwe: angd. Hennelly', 1.955
is cireuler in outlitie, and hears
larger semi-gpherical verTucsis o
Y: 8pe of. V. datus 4a”

distinet in hemng & roundly. trisugu]ar
outline, ‘and: zegular, polygona]., >
anastoiosing yerrudae. L
Common, in Dwyka; comdon v vave drii”
Black Shales and Coals; . ahsént 1o
Very fare in Medumabisi Mudstones,




cosi uri‘baa

Pidks 25 4 m;ures 2830, : :
Dasmlztiod; ‘Shapé:  Ciredar in general Sitline

ore-side;
Tolding 186 osonrs. :
Trilete sutazes  Indistinat,. share
&soernible véys avs Hstrow;:
2 %o ewtire spore vedivn if
length, with thin dark Yabo
Fxine: Thin, bearing dengely spaced
verTucas, ‘smi-cireulat £o Anglar:
dn ylan, and -traveated and low.
in outline, A pseud&tﬂtimll\m
15 appavent.. ' Verrucae are 1<2 »
dn bassl width, and lyss thai .
1 m high, 5
Dimensions (8. specimena)s Diama‘te.r:'_ i
42260 i,




Distinetiont

hoes BVE, Ao 1w v’ery vimilaz to e 7 Q‘e‘m;g‘ e

- Bglme’ and Hehnelly in that the tril

Yoyh may bE very 1ong; snd the exind
deniss with. closely epsced Méually '
semi=irawlar verrucae: of varying eizes:
The Hnofdesien forms are, however,

* suilier in #iz6 with geneyally shaller’:

verrudae, - They. {iffer from Y. pguios

" reticlstug Balme and: Hermelly. in heiug

gitcular in:outlire:

¥, sp. K. is distinet in Yeing airmzw
‘o sdb-cireular, with chardcterieti¢:
£01d1.g, and small olosely sréced se
gphterical to seml-algular low veryucess
Bare to very rave in Duykay: very rare
in Black Shales snd Coals; rave 4o
ahgent in Madumablse Madstones.

Yarmgsigporites gp. B

Plate 23 ‘figures 31, 32

TDeacriptions

Shapet ' Gireulsr to roundly trmgula:r,
frequently randomly folded ehd -
torn, At

Tritete subarer ~Abowt § 40 exiize
radius of spore in lmgﬂlx,b

- parrow snd indistinot when :
loped, peoling backwards au&
vevealing a broad ‘triamgular
opening when open. Tabra very
il Gatkened ‘Tipe Traming subvces




¥ Bxiner. Dedre large. verrisas,, sent- .

i ‘sngular to. irregularly rounded.
i elongsted in Plar, the R
nazrow whits expcaed ortlin
forms a regilar. reticulaty
yettern. To-eutline the verrucas
are generally very flattered. .’
with ‘softly rounded domes.’
Verrucas basel dianeter: ..2-5my
heights 1 j dr lesaj -énd.-
Jess than 1 A&t apart.

Discussiom: . Y. spa.Be is siuilar to. V. peevdoretiowiatud:
Balme end Hennelly but i¥ has s smaller:
sige vith laxger verrucse amd ng- . i
snastomosing between thgi:. Vo fifegectiy
“Balde abd HepHoLly s Taver than the .
Bhodssian forms but ie ctherwise gomparabie
. 3 to the present specimens.
Disvinetion: Vi ep. B. As distinct in bearing large
577 seiideengular 1ov~doned : ;
Stratigraphic - Rere in Dwykas . vVery rare 6 absent i "’
rauger Bldok Shales exid Joalsi ~sbsent iri';
Maguughise Shaless = R




!hmna: ZONAIBS ('Benme an& Kilston, 1855)
R:-Potenie; 1356 B

. Substurnar ZOIOTRITRTSS Valts, 1935
mwm ZONATT Potonie and Frenp; 71954

Genva: ifratpiradiben (WLLsbw sud “es) Bovonie ana
Krewp, 1935

Type species ('b‘y oxiginal designation)s Q. maculamg_
. Witson and Coe, 1940 N
Diegnosis Zonate trilete spores with conti.uum
- "aquatorial Tlsnges and radial wedge=: .
shaped thickenings on the zonaj =~ ii. . %
flat-toppéd verrucae, -coni and gmmi are
a180 sculptural eléments associated with
the spore body end usuelly irregnla.rly >
spaced and may be distally concentrated.
Body ornmamentatiox iay also. be lagvigate
or punctate. .
Krseuselisporites Teschik emand- Fansorius,
1962 has been discuseéd gt Tengih by B
Dettman (1963), Balue (1966) and -
Playford (1952) et eli It 'ia oharacteris—
tically & Trizssic genus bearing a nunber
of common ko Gi izadites,
* and Sncluding savite avd dcpvave Toras
The Iatler gerus is a common Devonian -
end Carbonifarous Losd. ‘For the  purpods’’
of“this thasis a1l forns possessing the.’
above dizgrosis ave ineludéd in




Cirratriveditss, Tolloving the Permien
inetion of Hart, 1965, (althongh both'

generd would appear $o be synonomous and *
only divisible by ege)s. Indotzizadites.
Tiviari is considered (Balme, 1968) 4, Do,
synonomons with Krgeuselispordtes, but

- it ‘splitting were to ocour Qdotrbéﬂitss B
Would include oavabe forme end.. =
Kresuselisporites the acavute forms. !

- Hymenozonotrilete Naumova, 1953 includes
8 lavge group of cavate forms most of. uhich arg
re-assignable. Richardson (p. 218, fn: .
Techudy and Soott, 1969): regavds tuis gemus .
48 including coarse forms with a distinet |
psevdosadcus with a series of irvegular to
sub-cirevlar pits in the pseudosacous wall,
These forms ave charasteridtically. Devoniea
to Carboniferous.

Distinetion: (irratriredites is distinet in poaaees:\.ng
T 2 roundly itrianguler outline with a broad
+hin continuous eguatorial flangé..

Flate 4:
Holotype:

Disgriosis:

Girratwizedites africgnensis Kart, 1963
figures 1-7.

i radives y forme afrd
Hart, 1963, FPlate 3z -figure 8- ool
Trisngular cutline, with continuous
equatorial zone; cemtyal body withoirs
favolae; soulpture comsists of amall 7
dense coni and grani, concentrated mors
prominently on the distal surface.




"7 Dedoription: | Shaped Submolrcular to-Toundly hriengilsn
RS distal face of spore hehispherical
and proximl Zase lattened !’

- pyramidal, - : '_ -
suture:  Hsys faint to indtetinet).
straight to sinuous; and extending
6 inner edge of zoma: (ives on :
centtral, bédy only). - Thin, Harkqws
raiseidl labrs In the fovm of 1ips
ofter freme the sutures, about
1~3 m wide, highest at the proximal.
poles L :
Tha: cavate or scavats nature of | .’
the spores in this species is
dirficult. to asseaa due. to the N ;
ornemental nature of the exXkngs
Zona is comtinvous equatorially, .-
F-4width of gpore radiug, aud :
has. & thin aluost indistinct Jaggéd
margin.  Owter 2/3-of gong . . Hil
‘txenapeperit to transluscent, inmer
# or § 18 darkened and wénally "

eoptainy narrow redially ariauged.

- geparated pointed rods. Exine on




Proximal -surface of spore ’Body N
& finely gramilate, oecasiomiy,
with suall, well-spaced darkergd
grant or coni; - distelly the exide ..
bears mumerous random smalligond.
or grani, 1-2 ; in basal dismeter .
end 1-2 o in height, and 2 4
or less apart, Exine ‘sculpbure
Dbetween elements is graruléte..
Difiensions (18 speci - s): Total dfemetess’
40(55)75 p3 -spore body Aismetérs
40-55 pie T

o) ites sustral Hark; 1965 -
is distinct from the elove species in. .
possessing well-spaced snd laiger comlj
E. ornatus (Iuber and Valts) Hart and

C. splendens (Balma znd Hemnelly) -amends
Bart, 1963 bear tuberculate and Verrucate
processes respactively on the spore bodye. -

Diger ig
closely compsrable in that the proximal
body exine is micro-reticulate with grani,
verrucae, cones end spimes distellye

These sculptursl slements ars, however,:
confined to an area nesr the innér- ¥
margin of the zofia on thé distal faces. .,
Indotriraiites korbaensis Tiveri appears
to aiffer only in having coarser and moré
sharply pointed sculptural elsments,:




Distinetions

o nsiaered s'ynonomoug. ,

radite renmri
1967 posgess grazmloae-micro—ve i
seulptiore on ‘the distal.surfecsy:, ThHe
‘Euodesian specimens &re LaiTly’ 8
within the ‘above a.iagnosis, tz:urre'by
Ainoludisig-a number of the zhove fum
spacies. Further division'as follovied
by the Indian euthors in'the Congo i
deened Premature ot this. stages :
Girratrivadites sfricenensis is distine
from other -specied in bearing cont, ‘and
grani prsdominan’t;y eongentrateﬂ. disia’lly

Stratigraphi« Absent in Dwyka; ~absent to very:rexe if-

Hlsck Snales and Coélsy - edmmon to. &b
in Lover Madumabise: ¥udstones.
Upper: Madumabisy Mudetoness ™




i fis\m x. 8 ;
‘mag:&qs:l,.at',:; Circular to z-mmd.‘l.y 'bmangum 1::.

Boulpturs consuts of gletients t)mt, &
coslasce &t their bases to Torm dusl
treble, or multiple processes With
serrated orestsy rarsly-dingular, Ornas
sentation is concentrated sround the:
equator whers: the compound elelenhy Fuss
at their bases to form an- almostiton~’
tinuous gomsy  the resuling stma‘tume i
%ermed. . "paendd-dingulum®s
Distinction: - -THe eguatorial concentraticn of mql‘hpls
elements distinguishes ihis gamzs from
athera. - Iukpgasporites Rer end Bégey 19
4@ an Azonotrilete form bearing hevigatﬁ
proximdl exine and & strongly .spi.,us
&istsl ¢xive. Demtevispers Tiwarl, 196
- -is-cingulate and cavate, with uevigata
proximd) exine .and bacoulate aisbal 3nes.
The Froblems of  cavate ‘und svavate. Lorm
in the gstis Ziniisvots As nok dfecussed.
by Harts, thoge Torus. 8sl '
“bo tnds gemis in this thesis are done’s
*.on the. grounds ‘of soulptuiral elemsn'l}s
only,. The psendo-cingilite &roup g, Ve




‘varisd ‘and’ diverss: and avaita & nom;l!'e
henaivs delimitation’ of speoiss aml
‘morphological a.ns].yaisa :
;{:Lspora bn]lstg (Balme" and. Kennelly) Karb,
:suat' 4( Figures 1%, 12, ;
; jisporiten bijlatiis Telne sab.
: L Henmelly, 1956, Plate 43 | figure 48y
Diagposiss . Houndly trisnguler spore; with s disbingh
central body. - Trilete suturss straight,’
ingistinet, exteading to mrgin 6f fhe
eentral bodys Houlptural slements:
on.eentral body and psewio-cingulum :
consist’of tulbous: elements constricted
&t thelr bases (pi11i).

Description: Shape: Roundly trianguliir to em.‘n—oitmuar,
: sides strongly. convex. B

“rijeto eutura:  Rays ave indiptindt,

straight, non-labrate and. sx‘han
f ' %o gpore body maigin, i,

Bxire:- Faintly grumulste betugen.the’
Processed, exinal progeseed dre ...
distinet and separate; rounded, -

. dark end Tulbous basally ‘conetrdotedi
‘proximally snd distally wells :
separated and ynjolned’y 07




Disf@iotiani

5t ra’t maph:.o
rang

quatorially these bulbous el ente
are’ joined: along their. basss and
¥riecks"y. gnd are -more oonnantra‘vze
i nuwber; basal rm:matar 1—2 b
updcal dismeter:s -5 Al HelghEe ;
34 R : e

Dimansion (a epadmans): mmtaz&
3858 x4

% Bullath 18 Adstined £rom oﬂ;ar syacie

'by ite piuste eculptuza and eq_uatm:ial
psemlo-cmgmum gomposed ‘of -theke
elements more denkely spaced and: 36 ods
Rare to common in Dwyka; very rare in
Black Shales =nd Coalay - and sbsent dn
ladunshissa Midstones. 2 ;

Ziniispora cccenels Hart, 1965
Plate 4 Tigures 15, 16.

Diegnosist

Zinjd Hart, 1965,‘ :
Plate 13 " figure L2. . 3
Girewlar to roundly tr:{angular in outline,‘
with at indistinot central body! 2
Trilete sutures arve straight and extend
the complete yadius of ths. centrel Body
"and often onte the pseudo—cingulnm. The
soulptural elements are densely: spnuad
“and very rarely siugnlar. ' 45-55 K
individual ‘elements. are seen marginally,




" Bowndly vrisngnler witd cofivel,
pidess an indfstides funex
central pody is often soen;

© i1lustrating the aavatl fa

"of these Forne, < Proximel |
hemisphere is raised snd pye oty
the distal rounded énd: setis. il

. spherical, Ui
trilete siburer Ts. disbinct, dutkened
and raised, and extends Almost
onte the psendocinguluin. . I Nay
be straight or slightly eifvons
Coversd 4n densely spaced small
apiculate elements with sharp
mpicess. Sculpture is slightly

. Teduced proxioaliy:’ but: tanse -
distally and fuse and denas
equatorially. EFlements are L
spinate in shaps, 1 or leag in
basal diameter; 2-3 ' high shd.
0,25 @ or lese apart proxivally’
and distally. - Equetorislly ‘these
elements are fiised sbout half ' .
thelr Lengih. SRy

Dimeneion (20 specimens}s =Diametert .
31(44)58 ma o




Distinetdient

Stratigraphic
Tangel

Bpecimuag:

distinctive in their relativa ¥ sman
dlge and hsd.gl-hog 1iks sewlpturas
‘Photographically the holotyps is'not
olear snd. therefove not sbeolutely’ .

Tt in e ans
this Yorw: speciss agress with Z.
It may, however, be &ivisitle at'e
later dates

2+ ecoensls is distinet in wssessing
densely spaced sculptural element
Absent.in Duyka and Bleck Sheles dnd
Cosls; common to sbundant in-lowex’
Madumabisa Mudstones, and common o 7"
raTe in Upper Madumabisa Shslve‘s,." :

| zinjiepora ponalis Fart, 1965
Flate 4: Zigures 13, 4.

Holotype:

‘Diagnosiss

Zinjisporites gonalis Hart, 1954,

FPlate 13 figure 1l.

Roundly triesngular in outline With &
@istinet central body, trilete. sutures.’
straight and &o not’ extend onbo 1. i
peeudo-cinguwlum, Sewlpturdl elenents :
ars ‘hot densely spaced, occurring as. .
single or dusl elements on.the polar ..
regions of the oentral body and wehaldy
maltiple eleéments around the eq_ue.tor.
Between 35 and 55 individual eléments
#re observed arownd the margin. - :




Depcriptions . Shapet  Sub-eiroular. o Poundly trisngm‘lm:,
i o with sides strongly comvexy . -t .
an’inner body is occasionally
8een in- cavate Lorms.
Irilete sutures: Distinet to ihdiﬂtiﬂét
davkened, raised, gtraight énd
extending to the spore’ hody margfir, *
sometimes framed by thin narrew ..

. dark-1ip-like Iabra.
Exines Proximally may b granutate ami

8lightly reduced in mewlptural
edementa, | Wailst disbally rarge
Tounded seperate and diatinet
conate and vermieste elemefits i
Qogury. often anastomosing at :
their bases fihe granulete
ornenentet on exists Hetween the.
elenents.. - Bquatorially thess’
Processes fuse to rorm a denser .
eonglomeretion of elemsnts of &
"peeudo-gingulumts -Elements

are usually simple and umbravehien
although eguatorially the. fusion of:
‘théir bases mway extond more than .




,haa.t ey dp ﬁmr gt ‘ving
1 -xlae o a paemio-rlsngé‘ o
" Bropeses f
7 in eng‘h, ‘55—50 ssen g
. “owtiines s
. ]hmensim: {20 spaumens)a hinmeter
54(45)58 @
Zo 5o onglis in. dietingt Pron oiher sy sive
in ‘posseszing usnally simpl}a un‘qm 3¢
soulptura) elemanty wiri oh are Joined:
Juto muliiple, flanssd alements
. dguatorially. -
Stratigraphic’  Jommon in Duyka, sedimentsy mre ‘J‘n~
Taage: Black Shales @id.Coalsy  absent-im::
Madumsbisa Hudstoness :




Disgussions

a distinet equatorial tmckening o
-edngului,

The Ehodeésian forms are tvntatively i
assigned. to thik genue on the basis of
“the broad: thiclk aingulumi: the structiurve
of the ¢entrsl body im, howavei, TOE: |
thifte  Lycospora Schopf; ¥ilson and: i
Bemtall is gemerally smaller in mize m
may be a more guitable genus.
Dénsosporites Heyland ang xx-ieger and 7
Zuntilediepora Balme ave deseribved by .
Chaloner {in Techudy &nd Scotty 1968,

p. 299) a5 possibly cavate, macoste and

" having mesdsporous wall: structuré,

Aratrisporites Teschik bears & monolete
mark, vhilst Craseispore Bharadvad,
1867 hes a.-dark squatorial crassitude
in the forw of' a ring structure.




Dena¢sporites sp.
JE i piguves-i7-19.
Description: -

Spaps 4

Round 1y iriangul&t, with apiuu
bluntly to sharply roundeds:
‘sides are slmosth strsigb'r. +o
convex. Tnonér body nod aeen.

Trflete sutme: Distinch, extending

Exine:

+6 irner maggin of cingulum

fremed by thickened, serisage-like -
labya up $0 8 u . wide apd S Yigh.
Proximal exine is coarsely y
gramulate to £inely Fetioulate; f
Batal exine is coarsely gx-anulate
thh irregular large Verrucae up

fo 8 i in bagal-disbigter and -3 mi
bigh. -Cingulum is. derk; denss:

and infra~punctate with smooth.

b0 s1ightly undulete marging B
6-8'n thick, and 3-8 n yide; Tess
Fhan 4 totel spore radiiisy LR
Cingulum usuelly edudlly broad: all
ound, - but ncoaslonauy “thickened,
apially and 8lightly reduced:
R intszadimy.‘ B :

as e
45(56)84 .







Surums. DAVATT T.OALR., 2062
2 :

Génﬂs! Gondisporites Bharaivaj ,.1962
e e

eutline; dsptiouwlaté thin zofia oz aidgh

swrrounding sub-equatorially & arge
‘Gentral body which has g &msll Iunér

surface beating spini or baeullis
Zona or Tidge is thin, bransparent B
dentste. Inuer body is small,sae-1ike -
and & darker colour then The enveloping |’
spare Dody. : :

foi! 3 is similar ekcept $hat it "
ie apparently scavate, and does mot } -
posgess warked double seulpture ob the

body sxine; Endosporiles Wss dio i . ..
external ormementution and no 'zong {the
saccus is collumellate)s _Gr_gnﬂis:;gm K
has no zéws end I8 geographically amd
stratigraghically far removed, >
{Gondignorites is deseribed from the
Tpper Permisn of Indie, whilet: ;
Grandispora is Typically Carbonifeons)s i
“Henogopotrilstes snd Vallatisporites :-
‘have no fringe-like procvsses in ihe :

Zons end ave both-typically Oavbonifersuss .




g goritgg is & csvats 'brileta HpoTe:”
Vith s S.nnez- ooy, ﬂou‘nl: S681
BN nn the. oava . #nd -8’ zona o Thdge’
eguatorially attachedr . ¢
gg orites mp. of. G
‘mate & ﬁgurea 6220, : B
Descriptiom’ 'Shapet Roundly nﬁ.sngulﬁr, sidgs ‘gt
oonveXxe
Trilete suture:  Usually: mtmm&,

‘4o odge oF zonas dercss CAv

Iabra indishinch sometines 5

Present in the- forn .of nai

raised paraiiel Hyse :
Exines © Zona 1§ werrow, tredelyséent

along ihe outer edges bedoming’

daxker invardly, apd Hes.a’

denitate mergin, .

less than 3 radius of spoxe

Nas Fifely granilate Soulstuns.

with. cecasional .spiai,  favi.

axine 38 equally Finely sranulsts;

with regularly dispersed sp:hd.,

1-1,5 & i basal diametery.

SP5 sharply pojnteds a0t 2-

md\xcad. :
Dimeusion (6 eped.men‘s);, Iota"l dismeter:
| 30-48. 15 - oéntrsl body dlsppten:
2026 e | g




Disguasion:

Distinetions

‘B. sp: de olasest to'f viystasténsis’

but insufficient photographic. comparison
of the holotyps ia-availables o :
Aws_g Bravadvaj, 1962:fa
larger in size With gramilate -and
‘baculldte exine sculgtures, 8

G 8pe i6 typioally cavat, with 4 t;ilete
suture extending into the. cavs,. md dan‘b].p
soulpture covering ‘the’ ‘apores -

Btratigraphic Absent in Dwyla and Black Shales and

ranges

Coals; rare 1o comtion in Medunabisa v
Hudstones perticulerly the lower 'bed.s. Ky

Gondisporltes novug sp. nova
© Flate 43 figuves 20-22,

. Holotype:
TDiagnosiss

Flate 4:. Tigure 20.

.. Roundly triangular o ﬁub-circnlm:
. outIine, with trilete sui:v.mes,pmminent

and extending owto.the: cava exd zZonm..

* Inper oertral body usiwidly ina.m-hmot,

Zohs equatou-ially ‘attiched mnnﬂ cavsy

‘exitie 'of wona mnd cava hastéally

granulata, with coavse;-ghort danse

; uonate elemants diatally ccncentrstad




‘Desoription: ' Shapes nmmcuy triangnle.z', Fhequently

E S i Rompressed  inte Thonboid And.
Tectangylar ouwtIines; si'\e :
e‘bron;ly £onve;

Tri],ete Suture: rna;s-lzucft L darke
and aiatinm:. suture narmw hxt
eften slig’htly open,;:afnuvus;y .
framed by ‘thin parrow. Iip-Iiks
labra;  extends over cave. Ombo
Zona, bifuncating iuto ghort’
arouate curvatired. - 3
Exine: Pro¥imal exine of tava m:d ZoNg 5

finely gramilate. o miero—z-etima#e;
ddstal exine egually finely;
granilete With irregularly but
_densely apacedy }:osa;se, broad.
‘based coni: besring sharp dpices;
-bagal dlameter: 5 4 ay hefghby
3~4 m, distance: aparts - 1-& 4} :
seulptural elements;, partiwlarlyv
dense near dunc't:\.on with Zonds
Zona less than 4 #pore vading o
wide: (6~10 p)y gargin :eiati?el"
amooth to slightly und\uate, sligh'l:

. OF the maxging beco‘




' graimlate ‘exine, . G yrystantensis
Haxt, 1965 is sasller and beate’s
e P elehdepapiadis .
Distinction: = '8, riovus i distinot frow other's
i 5 ip posgesting-coaras Brodd-bised Coni,
: : “ distally concentrateds - :
Stratigraphic  Absent in all beds escept Eon’ Hi
renge: ‘Black Shales’ 4nd foe) :
: foruis’ are ravey.




SPORITES H.: Potomis, 1693
Monomms Toretiay 1933

; ; a.nd. Iiabeut, 1970, ;'
Tyié" s ci’es: __31_18__ (nu‘abim)

Dismsion' The genus Taevi, :

in the ‘sense of Alpern) Toibingsy
Iiabeat, but the spécien tFed are.
of ¥he orjglnsl authors.‘ i

Pla’.te 3 fienre 20.

Synoiyms: Z.amgétuspurites Julgeris forma. col;iensgn
Balme and Hennelly, 1956, Plate I
latosporitars colliensis (Balms sni
Hennelly) Buaradvaj; 1962, Plate -

FoT4, 1=1s1,e 51 75-76.




dolotypar . -

Balms and Hennanx, 1956, :EJ,ate s
figure 1.

Discussions

Snapes | 6o mundly ml i
\ polar v'iew, with pwoximal

tme the Aistirict smmre iﬂ
“most specimens, .
Exine:. Thin, laevigate to ﬁ_nely grahu-
late, somstimes Fold
parallel To long axis;.
Dimensions (15 ‘specimens)s’ leas
a1’ 65-80 m. o

L. flexus (Segroves, 1970) poasspass o
distinetly concave proximal face wth ar
pronounced convex distal fades -
L callogis (Balme, 1967) shovd &’ thisk
rigid exine with & “eallune—Iiice ;
thickening® on Yts distal surfsce.
Le_gesmoipensis (Schopt, Wilson, and.
Bentan) overlapit in size range; Ji}xiiet'
0113 i { and :
Hannel2y) Bharadvaj, hee the: despir polas .
exial lergth and ie thevefive in part’
agreement with this grouping: Por wdse

. aud simplification in iater. adendetion;

laevigate forms- of this size .
“range (50-100 p). have been inicluded.
5 m this spaciés.  Tn tez;ms of




Plote 3s ﬁ.eurea 21y .22, g
Deseription: - Shape; Roundl™ uvaJ_ td sn‘b—circulam
e Mflets suture: Exbonds ¥ 1ea'of thy
Bpore with decasionel e!d.ual T
{peraller to sntu:e) htﬁmcatiug B
both. ends, One. on tvo par, &
folds perpendicitlar $6 the subure
. appear 46" be. gharadte: sﬂ.o.
Exize: ' Thin, 1-2 py " shagrate, liovigate
- to: PAINELY miorecgramuiate, sl

‘Dimensions (10 specimens)- 1-837 2634 my




B bk p‘emg Punctatosorites Foranim; 19337
" fiyge spécies ’ Be mivtun Terehin, T
Reémarks. | This genus' is' proposed by Alpsm
- Doiibinger énd.Liabeut (1970) i
forma with pinctate, gramilate i
wonate soulpture. Thé genus’ -
e s Tngrand, 1960 5%
‘beoones & synonym.

mctatoggontes sramplatus Tagmemd, 1960
Plate 31 figures 23, 24 and 25+

araniatus (orahl 19330
Punctatosporites rotundatug (ThFehin, 1933).
tes mingtus (Tbrahim) Fotonse
and Kremp, 1954, Plate 19¢ 439-41. TES
ites of. Po minutus \Ibrabim)
in Balue, 1967, Plate 63 1<3... :

Tuberculatosporites modicus Palme and'

Hemnelly, 1956, Flate l:~ 10-13 (pa:ﬁm). ¥
Descriptﬁ:vn: Shepet Cirowler to Toundly ovals

Zrilete sutures ¥ 0§ I-a, u:.th 10,
lebra visidbles

Exiner A4 relatively thick wall is P
apparent, Which may bve & yneudo- -
cingulum. in terms of -Alpern i
et al., bub which is vegarded
a8 simple here, . Sculpture epall
and digtinotly gremlabe, wiero-.:

. vexrucose, ‘or cohate (Whe¥a-

elenente! height: doés not:
exoeed basal dianetex..




: nimansions (10 specimens): l-a:

o t=as 18624 fe

: .‘ngetatcsgogtge EDe (Boss and Rar, 1966’)

3 appears to e closaly similar, whilsge
thé two ites (Marattinpo x
species menticned by Balme (B énammg” Y

" Gouper and i walkomi ‘46 Jeseey) sve 1, |

- vegared by that. author (1964 es being

Yentatively synonomous, their oniy:

digtinetion being faint or distincty®:

gramlate sculpture. Many speciés hdve
been described; a1l characterised by

small size and gramulsbe geulpbure; -

end discriminated hetween by minor size

and: sculptural differénces.  (Balme,

1964). Alpern, Deubinger and. Tdabentf. .

(1970) base their species differsntiation

on three ~ugrees of gramulation.

1. Punctate exine =" e.gs ¥s mihutuay

L. punctetugy . . o7
Mierograrmlate exine - e.g, L_sr_agm-
Gramlate {or Conate) exine ~ eigs
2. granidetus,
 Pax 84

On this basia’some spscimens dnglnded .

in this species may ba classiried as :

B grepifer (with s mic::a-»yanulats ame)
and some regrouped &5 B, rotundug .
{grannlate and-conate exine).




Distinction:

Stratigraphic
vanges

Hennelly) partim, includes eircalay +6
oval specimens whose exines beaxr canes,
&pines and verrucae whick infreque

"fuge to form s gubsreticnlumt. -
apecies would, on the basis of. —uz-nammf:ation‘
cover part <Z Punctatosporites rotuid: ug: g
{cones), Mymnspora (verrucae) and

Spinesporites (spini)e’ A% this point
of study it is sonsidered pz-ema’ﬂn'e “('.c
Te-assign the existing forms in Afnoa
‘o these of Alpern.et al., dué meinly:
t6 lack of suffieiews deworipbics in :
+the available literature and comparative
forms in ifrica. The species included.
here, therefore are all included - -’
teaporarily under P. granvlatus yﬂ.or
‘to future amendation, L
These forme assigned Fo P. gramilatug
are distinct from other monolete forume
in possesging gremulate or finely gonate R
eau,lptuts.

»_grannlatus is absent in Dwyka, very.

rare in Upper Black Shales and Coalss: . :
and common: in. Madumebiss Madstoness”




'and. Krempy 1956.- .

Sptnosporites is z-e’garﬁsa Yy Algern,
Doubmger and Ilebeuf vy 8 winor s@nus,
ﬁtk spinate eleﬁrants. It is: pa.t’v.’[y

with 2 ites om
* %the bEa:Ls of spore soulpture; '{mai).

3 _Smmrma_.g-
L Pue. 3 fism-ss 26, 27,5 % 5
Deticy 1 Shapes.. Rehifors, elangats om
|, Trilete suture: *§71-a, ofvén indietindty.
b non-lebrate. T
Bxizies - Thin, 1= u thick; seulpture {8
spinate with:.miner conij:. glés :
meribs. dre sharply pointed st the: .
apex, height ig greater then . .
{or ‘equel to) basal diadetery:.
22-28 elements ara- séen. in ou!
bimensionr {10 -specimens)s Leaz 2842

Discussibnt :l'hilu species is unlike Tu‘nergggetosgor;t g
Palue aid Hennelly in that.the”
; [’v%_&:@\is Teniferit as opposed $o euaum:
= "ﬁ/“‘ 2odiilly ovals ‘Fhe oknamerfution







and Venkatschala, 1955.
(Bugx, 1950):
Potonie and Kremp, 1954+
o Polypoddisporites R. Potonie: snd.
. Gellatich ex:R. Potonie, 1956.. 7
Reticuloidosporites PLiug; 1953,
thiesseni (Kosank 1943) Wilson ami
Vénkatachala, 196;

Plate. 33 . figure 28, -
Bynonyms: 2. ‘thiessenii in Alpern Doibinger;
- and Iisbeuf, Plate 41 2503241
Description: . Shape: Roundly oval. X
Trilete sutures I 1—5. 2o Tabrs
¥isible.

Exines TUniformly covered by med.imn

coarse. irregular trincated
verruci, 2-3 M in heig):lt apd N
2-4 g Afaneter; -25-35 elements in:

" cutline, usuelly tndividusl bt
ocodsionally jolned by thin .
reticulating “thresdss The
seulphure gives rise o en.
apyazent pasudo-infraw
retiulate pattern.

Dimenaions. {45 spaaimns) Twart

Gt 2032 pha




Discussions

" Stratigraphic
_ ranges .

This species 1w apparventiy simila to!
the momewhet indistinet pﬁo'cogmph:
Alpern et al.; on the besis of
individual verrucas ‘and ‘the negat{
Peeudo-retioulim, " Balué (1967) - i
describes Polvnodilsperibes mutebiiis
(Balue) as possibly trancated and .. "
POlygoral verrvcae "“elosely end. evenly

" mpaced so thet the surfade of. the exine

appears negatively reticnlaten, I‘nk
this case the species inguestion
Pogsess larger verrucaes :
(1a%osnorites mod; (Balus: sud .
Heznelly) partim broadly embudcsa ¥his
Species but the preasent speciméns -
&ppear to be larger then those at,‘
Balne (1956, Plate Tr 10-13),
Absent in Dyyke; very rave in Black
Shales end Coals; rare ¥o'coumon
in Madumsbise Shaless




gy_m m Eggvgothleasg; (Kouauke, 1950) Wilaon dnd "
Vonkatagnats, 1563 .

i&lﬂ‘us £9-35,
1, veeudothiesseni in Aigern, Doubi.ugez‘
“-and. - Tdeheuf, 1970, Plate 2%
cicaf Balae
and Honnelly (pervin) 1956, Plate :.:'f
14-18.
Tescriptlons . Shape: Cireular, roundly oval, (gs
o B #heped) a symmetrically.oved.
Irilete suture: Usually indistingt,. *
3-2/5 &, : -
Exiner Apj psendo-cingilom corpoge
of fryegular Srunested, rounded
or ‘pointed verrucae, fused to " i
varying degrees to form itremilar:’
elongated lates. . The ovarsil’
effect ranges from ¢oarsely ... .
verrucate ‘to apioo-vem;:atu
and ‘corrugates . I
Dimensions (20 specimens)t I-ai ' 1§+34 mj
tmas 16-24 M.




. THegussfony

Distinetions

e degres. of evnamentation varida Frop
. Tnely reticulate or verricomreticulpte
}o very coarse ugulete ernansntation, .

e feature common %o all thess. Lorms §
‘the verrucate peeudd-cingulum’ seen -in:
most casess . Alpern-et al.y. regird: this g
conditicn to be suffictent for we-. |’
¢lassitication into the verrueaténpseudo~
cingulate fora genus, . More detelled: .
mib-diviaion would be possible on’the
basls of size snd form of verrucag, and - ;.
size and shape of the ypores, bt puor &
and ana
o! the foxus in the available 11‘tmture
preclude ‘this.
Very 1little has been desoribed and. :
photographed in Gondwanaland on-this
group of Monoletes, .and alumost nothing )
in the basins in Central Soutnerd Africss
the species T g, i
i¢ for the present taken to incIude the
forns mentioned aboves B
Inymospéra_psendothiessens, is diatiur:t in
possesaing a goarsely rotieculate Ho- %
rugulate: exine miving rise 1o & pseudo—
cingulum in many oases.

Stratigraphic. Absemt in Dwyke; absent to very rare 1n
range::

Black Shaled and Coss;. ‘common to
in s




Substureds DISACOTIES Cooksor, 1947
8 ; Tarraturas STUTATIET Pat, 1954

Genua: mtohag ominge Samnilovichy suwndea M, 195&

. Typa spacies (by oz'igi.nal designation)s Protoha x 8
lstissimng (Tuber) Samoilovich. .

Synonyms: . Mm I‘a’tanie and lﬂ.&uay 1954
B N partim. .

Iunatisporites Ieschil, 1956,

Stristites Pent, 1956,

Trentaesporites ILeschik, 1956 pertm

Paunipollenites Fharsdwaj, 1963.

Shape: Disaccate and haploxylonoid or.
skightly diploxylonoid.

Central body: Ciroular to oval din l<a
{longitudinal axis) or t-&
(transverse axis) diredtions

Prozimal capt Thin, fnfra-retionlate
®ith four or more longiitudinal
Tibs,

Secoi: Semi~cirenlar; end grester.or .
less then semi~cireular. 3

Distal roots ~Iength equal to or slightly
less then i-a (central body)e :

Distal zome: less than or eqyal to.2/3:
1~a (central body) and parsilel-. -
sidede )
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