
DidCuaaioa:. ihe distinction ‘between genera and

fipeciae within "the triangular fortes of7. « :-

• ajrlculati (bearing aculptural elements ' 

ranging from grani, toioro-'baculli,. ■' . 

micro-verrucae to distinct bacilli •. . . 

and verrucas) is often difficullr and ’ : 

subjective. Small sculptural elements .. 

nay not be distinguished. easily etad.ths : • ■ 

■transitions between the distinct forms, is • 

frequently difficult to delineate* ' 5\. .. / : 

It  is hoped that extensive taxonomic and, ; 

systematic research vhich is  Currently ' 

being conducted (J. Anderson, Ph.D. thesis); 

will improve the existing state of . ■ 

confusion. ,

She Rhodesian forms ancountered ■within- • 

the present borehole core exhibit the .. 

characteristic transitional trends* 

2?herefore only those forme which represent : 

distinct end points (with features. \ 

distinguishable from other groups) .are' ' i 

described hsre. Gramilatiaporitea . . : 

tentnla is  tentatively recombined here. - '• ' 

.ill order to group similar sculptural.;-.. 

elements together. All features of this 

group agree •with M.crobao»la-tinno^g.- .. 

tgatula but the sculptural elements. are • : 

more granulate than bacullate.

veil be syaonomoue, with distally •; 

concentrated, micro-verrucata elements.

Vent, and Ear say
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iayaiao  be a  junior eyaOajm'ius-'Jrl},. V  

possesses fine',- regularly spaced srani.::.; 

lees thau 1 jaaparfc. The sides fire,.... 

however, more car leaa coneays* 6 . sarmia'

• {Ibrahim) -potojiie and Krenp, 1#5&' 1 : ;; v 

possesses Tjulgiug sides tmt s i m i l a r ; ;  v 

ornamentation. 5 . trlsinus Balne. and. --c 

Ifennelly Is  larger, and has’’ a thick 

whilat S . taa-pillOBTia Hart, 196? leSTs''- ■;) 

slightly larger grani . (1-2 >u diatBetefr)*-..,*

,  A  . *»’* ' !
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Genua : lophotriletes (ifaumova) amended Potonie and.

• ' Breiap  ̂ 3,95+ . '

Type1 species Cby subsequent designation)! Loafaotrlletaa ■.

‘ gjfrboaus (Ibrahim) Potonie and Erearp, ;

1954. • •

Diagnosis: • Apioulatisporis Potonie and Eremp, I95S . ;

' . . lias a circular to sub-circular outline;.

. . whilst Aoanthotrjletes (Ifaumova) Potonl 0
and Eremp lias a triangular outline, but

• splnate ornamentation* . . .. V

lophotriletes an. .. ■ 7 7;

Plate 3: Figures 26t 17 - -

Description: Shape: Triangular with broadly rounded ' 

apioee, and straight to concave 

. '' sides. . •'' . 1
. Trilete suture.: Hays axe straight, . ■ 

usually distinct, extend. the 'I 

_ full radius cf the spore, and'

" lack labra. • ' ".

Bxinei Thin, about; 1  «  thick, boar lag ’ 

. - coarse, large coni, circular 7

. ... ... . to.suVeiroular in. pl.an,.and ...; . .

- ' . coarsely conate (with rbunded .

domes to sharp apices) in profile. 

Elements are fairly evenly spaced . 

and occur both, proximally and -. •• :

. . distally. Coni basal diameter: .. -

• \ 2*4 fit height: 2 -6  ju; and 7.

2-5 p. apart* . . ' "7 7 
. Dimension (8 specimens): '3>iameters 7

’ .' ■ 7 +2-62 p. . -• 7 _/• ;; -



Lonhotriletea sts. differs ixom. . - 

Acaathotriletes tereteaogalatrLs Baloe

and. Eennelly due to the oosate as . '?•

opposed to spinate sculpture. • - ,e-

Salujha is closest in  comparison to the - 

above species as both possess concave.. . 

triangular outline, ■with, irregularly - -. 

spaced coni* I., -rajas does possess ■

a faint to distinct kyrtome, smaller 

size and smaller coni, and reduced. : 

proximal sculpture. • • .

The Bhodesian forms -vary greatly in ' 

size and some of the very small specimens 

do possess the features of L . raras.

These are extremely rare and warrant . 

further investigation. The specimens . 

described here are distjjiguished from ■ 

the former group 'basically on size.

DAotincrti.OBJ Xcnhot.riletes an. is  distinct from other.

' speeiee in "being large,triangular, with " ’

• concave sides and in possessing large , ,

' coarse regularly distributed, coni. ‘ .

Stratigraphies Absent to vs 17 rare in  Bwyka; rare in  ‘

- . iaa?e* - Black Shales and. Coals? absent i n  ~

. . ' •. .Ifeduuabisa Shales. . . ■ ' .



ri
foorobaculatlaporq BbB-naflwgj; •tofto . ••:.

Triangular in outline with rounded apices :V- 

and convex alias. Tzdlete raya are distinct, 

and. the labra. thin and may form crested . .. . 

laeaurae. Sculpture consists of uniformly: . 

spiral Mia evea-sizea "baoaUi distally , 

concentrated with a laevigata proximal' -. 

contact area* ■ - ■ (

idosuB (Balme and Henneily, 

195§) noy, comb, . '

Plate 2s Figures 17-20

Granulatisoorites miorono^ognTfa 3aline and 

Hennelly, 1?1 . 1 , figures 9, 10* '

Triangular outline, sides straight or 

slightly convex, tralete rays straight, 

extending full radius. Esine thin, ■ 

distally ornamented with rounded nicro- 

verruoi about 2 f i  in  diameter, £  &  high , 

ana. 2-3 a  apart. Proximal surface ia . 

laevigate or » Vth reduced sculpture. -



Eeacrlptiom

DlSCUBSiOHJ

. Shapes triangulari sides straight to 

. sligjrtly convex} polar to . ' '

. off-polar compressions oomaojjy •

Tzllete Sutures Bays axe straight ana • 

extending the fu ll spore rai33.ua, 

often aespeiated with folds, .

labra- cften indistinct but may- 

he present as thin raised folds. 

Sonet ‘Thin sod often folded; 'hearing . 

regularly spaaed elements which 

are round in plan and may he - - 

parallel-sided ard flat-topped. - 

. (baoulli) or seed-elongated and ' 

rounded (grani) in outline. . • 

Sculptural elements are about 

1-2 p. in  diameter, 1-2 pi high 

and 1 - 3  / a  apart} concentrated ' 

distally and marginally on the 

proximal hemisphere, with, reduced 

elements or laevagate contact area. 

Dimensions (10 specimens): Diameters .

36-50 m .  ' • -

M» TBjorciBOdosus is  very similar to : • , 

&g_pam.HQ8og Hart, 1965 in siae, otttli^a,- 

suture length and sculpture. In tbs -

latter species, however, the sculptural •' • 

elements are slightly smaller, 1-2 ju. - 

in basal diameter m a  1-2 #  apart, and - - 

are not distally concentrated (sensu Hait, 

J-965 152 ). i t  is suggested that





<. Genuss Acanfrhotnletga (Kamova) PoteaW  • •-•. . &•.- -

- -i. . - • and Eremp, 1954- ' - • ••• ■

Ty^e speciea ("by subsequent designation)? AcanthotrH 1 <**«« .

• - oilla-ima (2aox) Potonie and'Erenp, 1954.- . - -.

Diagnosis: . 2riangylar ir outlines . the sculpture consists *

- of spun, the height of ■.•c'Aoh.-is greater c- •

' than twice the basal Ciameter. \

Plate 3 : figures 14, 15. - - ^ ^
Holotjrpe: Acanthotriletes -fceyatean.gulatua Bajme • -

- - and Hennelly, 1956, Plate 2: figure 29.

Diagnosis: Outline is roundly triangular, with •<. :

. rounded apices and concave sides.- - - :

Txilete rays are straight and extend ~

• . almost to the egoator. Sculpture consists

• . of spinx 1-4 f i  high and about 2 ju in  .

■basal diameter, irregularly spaced* //■

Description: Shape: Triangular, with "broadly rounded 

apices and concave sides* • .

• Trilete suture i Hays are1 straight

occasionally r ■. and extend

• almost to the -.i. margin

(equator). Ho labra. ■



Sir

■ST"

Ssiuoj Thin, protiaally ana.iliat&Tty '

. 'bearang predominantly aipfaea 'aii-;'

a few con»a, 1-2 a  in IraseO. . 

dmmeter- aid xouncifl'3: in  gikn; '' - 

. 3~4 p . high, with nairow bivurfc *or

■ /. pointed apices. Sca^Sjeal ■' ■ . ■ 
•elements irregularly 

relative to one another, aflfi 2-4 /x  
apart. • • • ■ % .l

Dimensions (10 specimens)} M.amete*>^“ '..r 

• 35-46 R . ■ •

A».tereteangulatua la  distinct from ot^Sr 

species in possessing a concave-aided, '"­

triangular outline. . . : -•

Absent in Dwyka; Ears to cCBKioli i a '

Black Shales p»i Goal-7'f Tery. igre. in  

Maduma'M.aa Shales. ' - • '-i- e .

| Balsa and Heyjaeliy, ''' 
forma m-inot* forma nova 

riate 3: figures 10, 11. :

Diagnosisi  The outline, sculptural f e a t u r e s ' 

trilete suture are identical to •. ~

A. tereteaaguiAtna Balme aaa Henneily.

The size range is smaller (22-30 ji). ' "  '

Stratigraphi e 
range: 11

“L



Descriptions Shapes Triaagnlar, with usually concave

• - •• . and occasionally convex sides. . -

.. SsSLlete sutures Bays often indistinct, e .

extending almost- to periphery of •: -

■ ■ sporeu No labra seen. .:><

. ' Bnne-. Bears irregularly spaced spini , • 'x:

• distributed bol̂ fi pr&sitnally ani

.. . distally. Splnl.-aboutl fix thick .

. basally, 2-4 /u high, and 1-3 p . apart.

• Dimensions ft? specimens); Diameters '

21-29/1* • • • •  •••■•”

Discussion: Shis forma differs from A . tereteangulatus 

only i »  its size. This separation i s  - • „  

proposed tentatively, and mainly fo r' • '

.  practical purposes but rosy ba deemed . ­

unnecessary at a later stage. ■ ■ 

Stratigraphic Absent in  Dwyka; rare to coarnoa in ELaclC 

raafiet ShaleO and Coals; common 4a Badumabisa



120.

ipora Schopf, WiiaOn ana. fentall, 1944-. •

R. beilltas Bentall (in- Schopf, Vileon. and,-;'.

• -Sen-tall, 1944) ' ' : ' ■ ", . • ' /  ■ .V^'v-V''. 

' Outline la triangular, to. roundly tr£angol;ar» ,7 r 

-with convex, straight slightly’conoave. ' 7 

or strongly concave sides. Kja trilete. v\:.: 

aperture is long, labra are indistinct ' ; 

to moderate? spore equator, is  eurroundel ’ 

by a fimbriate flaagft that has a. max^mom;. . . ; 

. length interadlally. ®he fimbriae ■ v

setae may not be united by .a flangs,.. "biit . , 

exist .separately-} and thuB may he • 

simple, ‘btfuneating or pillate iti Bhape. 

Playford (1963) and Segroves (1969). 7: . !■ 

discuss Beinsohoa-pora and. Diatoaiozonotriletea 

Hauaova amend* Car>ODif eroua niospOyeB'. ... . ./ 

bearing haculll or oosrse setae along 

the interra&iol equatorial zones, whilst . 

those forms assigned to Belnschoapora . ■ 

occur, in th© T3jpper Carboniferous Mid hear 

fine setae or fiosbriae interadlally.. The ." 

Rhodesian forma are tentatively assigned,/ 

to Be4BBdKogpara. due -to their similarity 

. in structure* . 1 ■” •" t,

lyp^SBQcieai

Elate 3s figures 1-6

Sriaagular to roundly triangular' . 7 

. in overall outline. Apices.are 

broadly to moderately, rounded* and . . ••• 

Bides of the Spore body properare : 1 

straight to slightly .concave 05p;;(S6arw:-. .

~ ~ -r
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Trilete. suture: Bays - extend almost, to file ’’ 

margin of the spore; are straight.

; to sinuous and are bordered by

’ 3 M  high, narrow ribbon-like labj?a«. 

Ezines. Bquatorially an interradial »r ;

. inter-apical flange beaming 10-2&  V,‘

-. . fine spin! within it  exists. :;ji' ;.

-. She flange width arid length of i|; . 
spin! shorten towards the- apioejs. - 

Alternatively, similar forms _i • •­

bear one row ■ of 10-12 spini Inter­

. apically without a distinct flange-.

enclosing them, The proximal: > .

• surface of the spore is  laevigate,

. whilst the distel surface bears ... ,

scattered small spini and coni, 

rounded in plan with sharply ■ 

pointed apices... . . ' -

Dimensions (6 specimens): Diameters

26-35 ;**» maxinaxm flange Widths : 

' 5 p.} equatorial spini heights .. .

1-4- ; a  basal diameters 1 » .  ■ , .

R. •nionateaai Hart, 1963 differs inhaling  2. . 

rows of interradial projections, whilst .. ' ' >

.1970 bears a single, row of. 10-27 bgculli 

in  the-,.place of the equator. ..

Bps* 
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Meoralst.pinh^ls ramosue (Balms and Heniieiljr)''15' 

Hart, I960, Plate 3 s figures 18, :19.o

Hetes gamoeaa Balme and Benfi^py*. v 

1956, Plate 3i figure -39. '

i (Balme aG& •-

? In outline, in rounded apices v; v\5 

ltly convex sides: Trileta rays .v-‘

L almost to the equatdrj sculpture '!

3 of coarse 'baculli or pill! '

1 'bifuncate at the apioea:and 

illy join at the basest Sculptural 

elfl&entB are 2-5 /a in basal diameter,

2-7 f i  high, and they are spaced irregularly; ;

ter than their 'basal distance . . .’-r: -



j-Description:

Discussion:

Triangula!- with apices broadly

• roundedandaides- gtr&ight td . ' 

- • slightly convex or eonei-re; ' •

irilete. suture: Hays are usually thin',' '

. indistinct, extend about‘2/3 6r .;

. ' i  spore radius and are noa-labratev1. 

Ezines 2 /u thick, finely granulate'.with - . 

well-spaced irregular large,.. ; . .

- prominent pilli, and baculli,' J.' ': -' 

with occasional s,etae and spin j ;; . . ‘ 

Prdoessea are frequently jointedi ., • 

and may bifuncate at the. tipa- into.. '

• 2 o r  4 minor processes or join at ' v 

their baaes: length of processes* .' 

4-10 #5 basal width* 2-6 /ij

. . . distance apart: 4-10 \ ' .

Dimensions (10 specimens): Diansetert ....

34(60)70 m .  ■ ' ■

The Rhodesian forms show a wide variety of 

coarse large sculptural elements and include 

a fairly wide size- range which could '. - .. 

possibly be divisible at some', latar ' 

date. 2?orms identical in all respects .. - . 

bar. size to those, originally described-by 

Balme and. ffennelly are included. ' This 

species is distinct from, all other species o  

hy virtue of its sculptural elements. ' ;

U
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•Distinctions. N . ramosus is  distinct in possesaiaa • •" ■

; • •'•■ Tery large baeulli and piili • coarsely -&id' ; ’••

:: ' .: ' irregularly distributed. / -•''••■ ..-‘' '- 'V  ’U-"
jStratigraphic Absent in Itayka; rare to common I n . -. . • . .V’

■ • iaE®®* ; Black Shales and Coals; absent in'. I

: . • • Uadnittablsti Shales. ' - '.v ' .;

. "  ' ' Keoralgtriekla bt>. "  ." . '..-.C'. -----'

■ Plate 5s figures 12,15.

Descriptions Shapes Triangular, with apices bluntly‘

. rounded; sidesetraight.to ooficay1®

. . • or slightly convex,  ̂ :

Trilete suture: Usually .distinct, .. .. j ?• 

. ‘ sometimes obscured, by sculptural.

elements; rays straight extending.

•f spore radius, when open,-the... .

. rays taper terminally.. .Lips o£ ", •'>.

. s rays may be slightly-swollen, ’

' but distinct labra not -visible* • ?

Brine i  1 ~ 2 ax thick, bearing predominantly 

pilli nitb baculli sift occasionally 

. spini, irregularly distributed • .

and well-spaced. Apices often..-',

• swollen rounded or truncated*_.;.

‘ . with parallel to concave aides* . - .

, • length of processes: 2-4 ai; i .

■ • . . basal diam&tert 0^5-lf apical.- . ; •  

. • V ‘ diameters 1,5-2 fli. width

. apart; 1-4 At! 12-26 elements •­

seen in outline. Occasionally . ... .



• sculpture reduood proximally. . 

Inter-baooulate space laevigata.

Dimensions (10 specimens): Diameter*

• 30(36)42ai. '

m  #
l atmaoenaia Kar sad Bose,  ' 

1967 is  closely comparable to this , • . 

species in all respects "bar the _ .

predominantly bacullate sculptural 

elements. These forma may well be .

assigned to this species! W. ramoaug 

(Balme and Henuelly) Hart possesses . " 

coarse and often oomplex sculptural 

elemsnts. N. abruptua (.Andreyevs)

Hart and If. aultangulua (Andreyevs:). . • 

Hart giffer in having roundly 

triangular and strongly convex sides 5 

whilst s . comutus ^Andreyevs) Hart may 

well be synonomous "but is separated ...

from if- congoensia and the Hhodeeias 

forms on the basis of greater irregularity . 

of distribution of the bacuili.> . . .





127.

Segues Fotohie ana iCremp, 1954

2ype species ("by original designation)! R . retlculatus

■ - ' Ibrafcxffi, 1935

present} exine bears strong reticulate ■ 

ornamentation covering "both proxiaal 

•aistal faces. ■ . . .

Discussions Piatvotrlletes (Naumova) Potonie and

Kremp, 1955 is of-ten confused vlth. . . 

Raticulatlaporitea as "both possess ■ ;• - 

strong reticulation. However, the type . • - ■ 

Bpecdes of "the forssrgenus iiaa lew B u n  ? 

and dimorphic ornamentation (laevigata . 

proximal surface, ornamented distal • 

surface). These features are not . - 

included in the generic diagnosis, so .. 

strictly speaking the only difference - • 

'between thtf two genera is  the height:., 

of tlie ai.uri« As tfee rare Shofieeiaa .

specimens appear to be evenly omantentated 

over the entire surface «itn darkened , r- ■ 

relatively high narrow muri, the genus . .

Diagnosis! Circular in outline} trilete suture is

is retained.

(Later and Valts* 1941) 

Hart, 1965 .

■Plate 2 s figure 6 .  v ■

Holotype Zonaletea conmaotus Iuber and Walts, 1941#

. Plate 2 IX U  figure 210. .



IfiagnoBiflt, : . Circular to. oval irr outline* • jrilete '

. • . rays extend, less than radius' and have."

. . : thin labra. laMen are distinct, and v

. .. the nuri form a polygonal jstterzi, <

, . . .' (5-6 .angles).* • • . . • • • • • .

Stapes Cirsmlar to sub-circular. \ 

Trilete sutures iadistinct»..but- where -;. 

discernible are about-1 /3  • . . • 

radius of bodyt with thin '. 

raised and darkened labrs. =■ ... 

Bxi.net lumen are distinct, muri, darkened 

narrow and up to 3 /a high, 1  p.
■ or less broad and joined forming- 

polygonal lumen (5-7 angles ) . - . 

Dumen 2 - 5  ju broad. ~

Dimension (4 specimens}! Diameters 

26-36 *u

Bare in  Dwykaf absent in remaifiing •' < - 

sediments* ■" • ‘ “ • • - r; .'

Stratigraphic 
. ranges . .



Diagnosis t . .. Apioulate trilete spores which are

. _• . CiTCOlar in Otrfcldflef beaTting -ha/»nVTn*» •- • 

- w  . or ee-tate sculptural elements.

. Baoulsiigporites an. of. B. Bharagwali Hart, 1965 ' . 

Plat.e~2s figure 7 . • • •• •• •:

Description: : Shapes Circular to sub-circular, : '

. frequently folded. .- -

• Jrilete sutures IndistiBot, 'but‘,e'here'- : ^

. . discernible is about % spore ' - ' •

radius. _ . •

Ezinei Thin (0,5-1 /a. thick} "bearing - 

, narrow short pilli or seti

. regularly- disposed over the *

- entire surface; height c f  elements-

■ * is  about 1 ,5 to 2/a and basal : .

width 0,5-1ju> the basal diameter •• 

usually equals the apical 

diameter. Elements usually-S^tt..

• - apart. •

Dimensions (8 specimens): Diameters

• • • . - 45-82/u . . - . . . . .  - :
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I due /to -the siodlar-a 

■ sad scalpturaZ £ e a t ^ fljv, ■ /'

hovever,- due to the ltfunTly f o i a & ' a ^  ■ - 

indistinctly f«fftnx6d forajg of. 

pollen, the naming may be .

B« sp, fabaraawg-j ia distlmyt ^roa. '

: .. . - • , other species by poaeessirig a ••• ••■'■' «*/■•••'■-:/• 

■., ... .. - characteristic shape of p i x n  aatf. â ide'----- 

. ana Indiatinot -tsiiete sutures. : ‘ - ••"

stS g f r f “ <’ A1>” “rt 10 3>wi“ i “  *>•>* ® i * »  ■ ■
. . ana Coals; race t o  common in I0ii& !:••• - ■ 

SadumaMaa Hidstonea, : ••" ■ '

Distinctions'

H H . .
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Genus* TerracoalBPOrltea Ibrahim, amended Smith 

and Butterworth, 1924-.

Diagnosis* Circular to sub-circular outline with a

• trilete suture; sculpture ±a verrucate;  •

. verrucae are usually eloaely aet, larger

and irregular in comparison to grani; -

• height of verrucas 13 truncate j but 

the ahape 1b variable in  profile, from 

about parallel-sicled to slightly rounded, 

or tapenng. Si plan the verruca© . ■ ... 

. may be irregular in outline, round, -

polygonal, elongated or indented. . .

a fialme and Hennelly, 195$ •

Hate-2s figures 26. 

Eolotype:

27.

Balme and .

Hennelly* 15)56, Slate 5s figures 51, 52. 

Circular to mb-circular outline} . trilete 

rays straight* extending to margin of • ■ 

spore, Kith a distinct proximal area; - 

sxine thin, distally ornamented by ■

rounded verrucae 2-5 p . in basal diameter*

about 2 »  high and 3-4- xl apart ...............  -

Laevigat® proximal surface, (size 52-52



Discussion:

Shapes . Circular to eub-oircular in  outline;; ' 

Trilete sutures Straight, usually distinct,

extending full radius of the-spore;”’; ■ 

up to 4 /a wide when open, tn t̂ 

. dosing to a- sharp apex.terminally-}': ;.?■ 

Sides of open rays without labra V ;" .   ̂

' and frequently slightly scalloped >

Or slightly aiiruems. .. . 1 . 

Exine: Distinct laevigate to faintly . ;V .

granulate proxiaal aurfac^j iaitjs '. 

verrucate distal surface. . . .

Curvaturae may be present prosimallyj 

verrucas coarse rounded). i.'regulari3r 

' spaced, 2-4- /u in basal diameter,' ’ ~ 

up to 2 m  high and 2-4 fli apart. ; 

Dimensions (10 specimens)? Diameters . .

25-44 M. ’ ■’ ' ' \ '

ADiculatisporis lavls Baloie and Hennelly

differs from V. parmatus in possessing . 

smaller oonate sculptural elements. 

Other Terruoosiaporltea species lack 

laevig&te proximal eontaot area. ■ 

T . parmatus is distinct from other

-   species in possessing a smaller size, -

. verrucate sculptural elements and a  '

proximal contact area., - . . '

Stratigrapbio . Haro in  iwyka sediments;. very rare in 

Slack Shales and Coals; absent in 

SEadamabiaa Ko&stones* '

W-Btibetioni

ranges



. . . •  Terroooaiaporltea. haumOvkl Bart,- '1963 - 

piats 2s /figures 24,.‘25. . V ' f - - A  . \

: Diagnosis’} ' . Boundly triangular in outline ,

' .’. . sides, -trilete sutures extend almost­

> . ' complete radius. Sculpture consists 

' j ; • ' - . ' large verrucae or pilli with apical 

s ' «iaer than basal diameter} rouided.

: : • - ' flattened apical,surface and atrs&Sgi'fc■&&
' .. concave side. Sculptural, elements .do

' join hasally. ' : .

Description« Shapes RouscLiy triangular, with taunted.' -. -

■ well-rounded apices dnA slightly

■ '. ' convex sideb . . . .. •: . . . . 'v

frilete sutures* More or less straight,

extending almost to the margin arid •'

. . associated with exLnal folds.: Labr&\

are indistinct and usually absent.; /

• ..............   iw m ; Sculpture consists of large eiH®ie'-''

. . verrucate, hacullate or pillate ;

- elements which, may have afl apical.-.V;

.- ' . • • • . ■  . diameter ogusl to or greater than. ..r-v 

. basal diameter, rounded or frunoa,ted.

•, • '. ' . • apices and parallel, narrowkjig or -. -’ .



134.

. • ' and distal surfaces^ bu,t are . ...

. irregularly spaced relative.to one

.. . another} sculptural el&E$ntss-

- "basal diameter: 2-3 n ;  ■■ height:. .

' 2*-3 MS space between 2-5 « »  "■ ' 

Dimension (5 specimens): Diameter r. • • /

; ' 45*-65ai»' • " ' ■%.. '

from lenzania, is  larger in size with more 

closely spaced sculptural elements; the 

Bhodesian forme overlap the features . 

attributable to this species but do possessr 

a lower size range. ■ • ' 1 . ■

possesses sculptural elements coalescing

Hennelly has a distinct contact area whilst 

in 7 . triseatua the outline is circular '. 

and the sculpture densely spaced small! . 

verrucae.

Distinction* 7 . naumovai is distinct in  being roundly

triangular, and possessing simple* large 

discreet and separate yerrucate - v  ' 

pillate sculptural elements* ■ •: . .

Stratigraphic 7ery r&re in’ Dwyka sediments; rare in‘

Black Shales and Coals; and rare to 

absent in Madumabisa Modstonea.

Bieoussion; originally described by flart

Balme and Hennelly



Slate 2 t  ..figures 21—23. • • . • ' ..

Description* Shape; Soundly triangular, with rounded

•' ' apices-and convex s i d e s . ' . . V 1'-.V' 

;. . Trilete. suture: Says straight an#'

extending almost to the nargi.ii -

■ ■ ' ; . of the spore. Darkened* thin . :-

. - latoft are frequently associated./.j'. >

' ' with the Taya, together with.'-.

' . - exinal folding. . . "

. Erinet Thin, 'bearing densely 'bat evenly . ' .

. spaced regular yernxcae Wh/ich ' • -V '

often jolu and anastomose at theix .. ■::

- . '  "bases to for® &  coarse "pseudo-.' -,

. reticulum". Proximal face often •

showfl reduced sculpture. Verruca® • 

are usually polygonal in plan .-'

. with . characteristic pale dots 

. seen centrally on each element) 1 f-
. in  profile elements may he1 flat— . '. -

. topped or rounded, and hear parallel*: ;

. sloping or conoavo sides - i.e-. mostly

- - -- - ■ — verrueae with piliate or'baoulla'te-

. elements* Sculptural .elements;! , ; :

• .. ' apical diameter: 1-2,5 aij ’ . '

- - ' : - fceigtrt: 0,5-2 »s 0,25-0 «  apart.. .

Dimensions (10 specimens'):' Diameter: : :

; • • 35 (40 )4a» ., ■ •.



. The Efaodesian forme are closely comparable " '  

to the Jastralian formsin eveiy respect

• T>ar size - the mean size of ifte latter -V ' '.

. is  B l j i ,  and the formes 4-5 jtu Sculptural'

. elements are particularly similar-. ' v  V, 

However, only a tentative assignation '• . 

is  made due to the1 g ± z e  discrepancy, ' ;

Ij 'Umovaj, differs due to separate -; ; : > 

and more- widely spaced aculptural • / '. .  .. 

elements.. These do not join so pro- 

fuaely and lack jugular polygonal/.. ; 

outlines characteristic of I s_Egsuder§ti£u-^ 

latns. - ' -■ '' .-.

7 .  tiiseatas Balae and Hennelly, 195(3 ' , ' • 

is  circular in outline* and bears ‘

larger semi-apherioal verxucsa. '

distinct in  'bearing a  roundly triangular. \ 

outline, and regular, polygonal,' \

anastoraosing yerrucae.

Common in Dwyfca; coauiion to rare i n  .. • V 

Black Shales and Coals; absent to. ' :- 

Very rare in Madumabisa Mudstones, •



•.■ 4  ~ - Ter^racoalaBori-fcaB"m. i , C

;Plate 2? Sigures 28r30. . ' . “ .V'-'- -v y.'-'

i>.9BcriptioDL{ Shapes Circular In general outline,-' * - 

,J.- • Characteristic f  oldicg. in. Half"

; ‘ . ■ . ■ results in an oval outline with" ' 

v . ’ pointed ends and d ^ e n e d  .on . ;

- - one side; random and parallel

? ■ . -■ ■ folding also occurs.

- : . Trilate s u t u r e :  Indistinct, wfcere ! >.

, • ‘ . discernible rays are narrow,

- ■ ’ ' • f  to entire spore racLLus in

lengthy w i ^  thin dark lal»ra, ■

. Bxines Thin, tearing densely spaced y ...

• . . verrucas, saoi-circu3ar to angular

. . '  in plan, and truncated and: low -

in outline. • A pseudo-reticulum 

_ ia apparent. Verrucae are 1-2

In basal width., &r& ieaa than ' .'

■ 1  n  high.. . . .. -

Dimensions (8 apeaLraena) s Diameters' : .

■ ' . 42-eo / i .  . ’ . ' V '1' . ' '

O f



Distinction!

7. b p . A . is  very similar to 7 .  triaectuS.• 

. Balmo' and Benaelly 'in W a t  the trilfbe 

taya may "be very long, ana the. exina • • ,  

dense with closely spaced usually

■ semi-eiraular veirucae of varying sizes. ■, 

The ShodeBian forms are, however, . . . 

' smaller in  size with generally smaller .

verruoae. They differ from 7 .  pseudo­

' ^reticulata? Balrae and Heanelly in being' •' 

circular in outlines • . . rV

, A.  is SiB-W.nct in being circular

to sub-circolar, with characteristic 

foldi-cg, and small closely spaced semi-';

. spherical to seal-angular low verruoae. :

Stratigraphic Bare to very rare in  Inuyka; very rare. . 

ranS®! in Black Shales and Coals} rare to . :

absent in Madumabisa Kid atones. • . :

ypimiaoai sporit.es. t tJB*

Plate 2 t  figures 31, 32. .

Descriptions shapes Circular to -roundly triangular, 

frequently randomly folded and. • 

to m . _ • =

Erilete sutures About. f  to entire . . '

•' . radius of spore in  length} . '

• narrow and indistinct tthen .. ' .

' . . closed, peeliaig backwards a»4-. ..

- . revealing a broad triangular

• . opening when open. labra very

. . . . -thia darkened. U p s  Sxariixs strtMr®-

1 I P

m i L _



Discussions

Distinction:

Stratigraphie
ranges

-Bxinas Bears large verrucas »■ semi- . ' 

/  . angular to irregularly tounded 

' and. elongated in plan» the

narrow white expcsedoutlioe.

. forma a. regular- reticulate ' 

pattern. In outline the verrucae 

. . are generally very flattened •

. with 'softly rounded domes* • ; : ' 

Terrueae basal diameters -2-5 flM'-:- 

heights l^t Or less; and . -v 

less them 1 »  apart* • . 

Dimension {6. specimens) t Diameter; - 

' , 3 4 - 5 5 ~

7. an. B. is similar to 7 . paeufloreticulataa. 

Balme end Hennelly but i t  has. a smaller,. V- 7 

size with larger verrueae and no " • .... 

anastomosing 'between them. 7* trieeeotua ’

‘Balme and. Hennelly is larger than the' 

Bhodesian forms frit is otherwise comparable 

to the present specimens. . . : .

7« en. B. Is  distinct in  bearicg iarge • . ...' 

semi-angular low-domed verrucas.

Rare in Dwy]taj. very rare to absent in . 

Black Shales, and Goals; absent In • . .



..: ahnSnai ZOffAlES {Bennie and Ei&ston, 18B£).

' .• .. B . Potonie, 1956 . 1 • ... •'..

.• Su>.turiaas ZQNOEBIEETBS Valts t 1935 ’ . - 

. Infra^turmas ZONAH Sotonie end Xretap, 195*

.Genus s (wiisch' and/Gae) Potonie anct

. Krempr 1935 • ' •

lype species, (by original designation)} C» maculatua 

Wilson and Coe, 1940.

Diagnosis: . Zonate trilete spores nith continuous . ^

. equatorial flanges and radial wedge-, ' ...

shaped thickenings on tie zona; . i • - . 

flat-topped verrucae, coni and grant are . 

also sculptural elements associated with.

. the spore "body «nft usually irregularly

. ' spaced and may be distaliy. concentrated.

Body oinamentatiwi scay also .be laevigate : 

or punctate. . . -

Discussion: graeusellsporiteg LeschiS: emend. JFanseninfl, 

1962 has "been discussed at' length "by .

' Dettman (1963), Balme (1966) and - .

Playford (1962) et al. it  is  characteris­

tically a Triassio genus bearing a number 

of features common to CirratriraditeB. . -. :

• - aa& ixiol\ifi±ns taVate aad &c&va^£o :raBr;.:'

tvio latter genus is  a common Eevbnian . ... . 

.. and Carboniferous form. Tor the. purpose. ' .

. of this thesis all. forms possessing the '

• above diagnosis arfe included in . . ..



. • . Gj-L'rati'-Lraditaa. .following thePeipian .

systematies of-Hart, 1965, (althotigh "both . . 

. genera would, appear to "be synonomotia and. ■

• '  only divisible "by age). Indotriradltaa ■

. . . • Sxvari is  conaidered (Balme, 1966) to I)#...;, .. 

synonomous With graeuselisporltes. "but :

• i f  splitting were to occur Tndotrlraditea : ■

•. would, taclude cavate forma and.. •••

• EraeuaeliBPorites the aoavate forms. - :

. . • Hvrnenozonotri'iate Naumova, 1953 includes -

a large group of cavate forma most of which are 

re-assignable. Bichardson (p . 218, in. - • • 

Taehudy and Scott, 1969) regards this genua ..... 

as including coarae forms with a distinct ■ 

pseudosaocus with a series of irregular 'to 

sub-circular pits in the pseudoeaccua wall. • 

These forms are characteristically Devonian . 

to Carboniferous. . - ■ •

Distinction: Cirratriraditeg is  distinct in possessing 

. • a roundly triangular outline with a  broad. .

thin continuous equatorial flange..

Cirratriradites afrjcaneneia Hart. 1963 . •

Blate 4-s figures 1-7. . • . . .

Holotype: Cirratidradiies a-oleadena forma afncanensis

............  Hart, 1963, H a t e  Is figure 8 . - -- - •-.......-

Diagnosis: Triangular outline, with continuous ■

equatorial zone; central body without . .

. favolae; sculpture consists of small : ■

dense coni and grani, concentrated, more . . 

prominently on the distal s



description! . Shape* Sub-oircular to roundly tri angular ;.r 

*. distal face of spore hemispherical

• and proximal face fattened..5-’ ; : '

. . pyramidal. •

Trilete suture* Haya faint 1w? indistinct

straight to sinuous, and art ending • 

, to inner edge of zona-- (i .e .  on

. central hbdy only). Ihih, narrqy,

’ raised latra in the form of lips

often frame the sutures, about

1-3 /ix wide, highest at the proximal, 

pole* • . ■ ’ • •

Ezine; The cavate or scavate nature of. ■. 

the spores in this species is 

difficult, to assess due to.the. . •

. ornamsntal nature of the exine-#.

. ‘ Zona is  continuous eq.uatorially, • -

- • -................... . . - xidth of spore radius,;. $Kd . ■.

' has a  thin almost indistinct jagged.'

. ' . marglil. Outer 2/3 of zona '

- • transparent to trsnslusoent,. inner ."

. ' f- or -J- is.darkened and usually ....<

. , contains narrow radially arranged

separated pointed rods. Bxine on ;



. proximal surface of spore Tiody ' 

is  finely granulate, occasionally 

. ' : with email, well-spaced, darkened ('■
. grani or eoni} distally the exine -.

.. hears numerous random qmali c o d  : :

- or gram* 1 -2  in  basal diameter

. 1 . and 1- 2  »  in height, and 2 ji .

or less apart* Exine sculpt are . ."••• 

. between elements is  granulate.

. Dimensions (18 speci s ): Total diameter*-1

40(55)75 ju.? spore body diameter* . . 

40-55 ju. '

ItLscuaaions Cirratriradites aastralensia Hart, 1963 ■ - 

is distinct from the above species in .

'  possessing well-spaced ana larger conij 

S . oraatca (liuber and Talts) Hart and .

C. solendens (Balma and Hennelly) amend. • 

Hart, 1963 hear tuberculate and venocate 

processes respectively on the spore "body. -

closely comparable in that the proximal 

. body enne is micro-reticulate nith. grani,

verrucas, cones and spines distally. -

•• - These sculptural elements are, howevar, •

confined to an area near the inner- ,.

margin of the zona on the distal face.. .

to differ only in having coarser and more ..

L  v



’whilst 3

;f ••  ̂ :r; v - ' V  and Bose from -the Congo is closely: .

•. f r  comparable la . ..all features bar wnali'V

wVYerrufcate sculpture.' Ihleoay be 

■, ' oozisidered eynonomcrue:.

• .f; - 1967. possess gramlo6e-micro~verrucoae^,p;

. sculpture on the.distal surface. . fhe. ..

• Uhodesian speeimena are fairly varia)fte'.v"'‘ 

.''' ■. • ■' ' witbin the above diagnosis^ tfcareby '’I'-V

. lnolufliag a number of the ibove form.

species. Further division aa followed 

; by the Indian authors in the Congo id '

deemed premature at this.stage* / '

. Distinction! Qirratrljadites afrjoanensls is distiflat.

• from other species in bearing coni and

grani predominantly concentrated distally» 

Stratigraphin Absent in  Dwyka; absent to very rare ifi-.v.' 

isnget Black Shales and Coals*- common to a'fanhdant

. in Lower Madiunabiea Mudstones,* -rare- i n ; . :

■ tfpper Kadumabisa Mudstones. . 1 ;

A

I 1 1
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tuiW * ■ ODi'ffDJiAII Eotonie.and m a u a . •'-•-.; 

«•V. ’•’". ’ Genti&s' Kin^ianora (Hart, i $6J)' Hart, 1965“  '

' iype sp& ai^ B i frtnftj arioyttea zonalis tal. ZinSisPoraV ' - 

■ 1. ;V ■ Hart£ 1965, text - figure 8 , Plat$ I t -  . ;

. ■ ••.•■’ '■ figure Z* " .■ ■' ; • " ”

Diagnosis*.; . Circular to roundly triangular in  :cati£Re}

' "  " . . . -trilete sutures extend aiaost'to‘rtU0 spore 

... . . equator (periphery of the cjentrsO. Tsô gr)» -

' : ' ■•" • • Sculpture consists of elements that..- - ; 

' ; coalesce at their bases to foro. dual^.. , ^

. treble, or multiple processes with.. ■';’..'v

. "  serrated crests, rarely singular. . Cbna- V

aentatlon la concentrated around th$ . . . 

equator where the compound elements iuaa . 

at their bases to form an almost eon- ■ 

timous zone? the resulting structure is-, 

ternwd a "pseudfl-'Oingultaa"..

DistinOtiont The equatorial concentration .of 'multiple. 1 

. elements distinguishes this genus from ■ 1

. •' other a, Iiakugasooritee Ear and Bose*" 1967

. . Is  an A2onotrilete form bearing laevig&te

• proximal exine and a strongly spinstlv ; :

- distal «± oe. Ttenta.tispora IlwaJl. 1964 5

- ------ : •' , - is eingulate and cavate, with ise7iga;fce-: • -

" proximal exine and baccolate distal exine*

The protlema of oaTate and aoavate forma 

. in the genus zmjlapora is  not dleeusaed -

' ". by Hart;, therefore those .forms assigned

-to this genua in  this thesis are done so 

..on the grounds of sculptural elements... ■ ' 

. . . . only. ‘ The pseudo-oingulate group i s  very .

W f



■varied; and diverse and awaits a cpaipre-. ' 

tensive delimitation 6£ speoies and ‘ : • 

rmorpiiologicalanalysia. 1,:

I (Balms' and Eennelly) Hart, 1955 r

;®Iat«t..»M figureis-U,. 12, _ • . • ’ ' '• J ”/-'."

. ' . Hennelly, 1956, Plate 4-t . figure ■

Diagnosiss . . Roundly triangular epofe, with a distinct. • 

central body. Trilete sutures straight,

: . indistinct, extending to margin oftha

central ‘body, baulptural elements v ..-i 

on.central l»dy and pseu;i.o-eingalua ; - ■

. ' oonsist of 'bulbous elements constricted'

. at tbeir Uaees (p illi). -

Descrijrtion: Shape: Roundly triangulfir to aub-oiroulaxj ; ;

. sides strongly convex. '

Irl'lete suture: Rays are. indistinct, .

■; . . .straight, non-labrate and extend.. - - •'

• ■ • : r to spore body margin. ‘

. . BxAs.es laintly granulate -between, tbs' . / .

• ■ processes, exinal processes are •:

. ’ • . . ' ' 'distinct and separate, rounded*. • , . " : -

. .  . }j ' . dark and 101150118 .baeally constricted;.

. ' -// proximally and dista3J.y well- .

, • ' •• // ^separated and unjoined"} • . ’ - "



equatorially -these.‘bulbous-eleffiehts..

■ . are joined' along their 'bases and .. . 

. . .  - "necks", and are more concentrated; '

• in number;. "basal diameter 1 -2  

- : apical diameter: 2-5 M! heighti.•> 

'•  3-4/1. .v.

Dimension (a specimens) : • Diameters v ’ .

•• 38-56 a .  ' ■ ' . '.V.i;:

. :Z. ~bullata is distinct from other specifea ; 

by its pillste sculpture and eq.uato.rial ■ 

pseudo-cinguium composed of these • • v . '5 . v 

elements more densely spaced and- joined* 

Stratigraphic Rare to common in Dwykaj very rare in:.? .

Black Shales and Coals.*, and absent in.. . 

Madumsbisa Mudstones. . . - .

.Distinction?

ranget

Plate 4 j figures 15 

Eolotype:

16.
Hart, 19^5» . '

Plate li figure 12. . - ' V .  . 

Circular to roundly triangular in .outline, 

vith ah indistinct central hodyi . ■ •. 

Trilete sutures are straight and extend • 

the complete radius of the central body •. 

and often onto the pseudo-cingulum. ihe 

sculptural elements are densely spaced 

and very rarely singular. 45-55 . . . : 

individual elements are seen marginally. '





• - !me Rhodesian spediiujjs. are  ̂mopf.

• ; . distinctive in their relatively small

. ’ ' size and he&ga-hog like sculpture, V ,

. , Photographically the hoicrfcyps is  not.

... ' oleax and therefore not absolutely. : t  ']'■ 
: . , comparable, hut in descriptive analysis .

' ’ ' this form species agreea with 2 . eccenala. .:  

! , - "  It  may, however, be divisible at a .

' ’ later date. .

Diatinotionr 2. ecoensla is distinct in possessing • : 

densely spaced sculptural eleifients». - -V.;". i'; 

Stratigraphio Absent in Dwyka and Black Shales and • •••.' 

ranges Coals} coamion to abundant in lover 1

Madumabiea Mudstones, and common to . •

_ rare in TFpper Madumabiea Shales. - ■■ . 

Zin.iiapora zonalls Hart. 1965 • , *

Plate 4.s figures 13, 14• ' . •

Holotype: Zinnisporites. zonalls Hart, 1964, . ■ 
Plate 1» figure 11. ' •

Soundly triangular.in outline With a . . 

distinct central body, trilete.sutures 

straight and do not extend onto . . 

peeudo-cingulum. Sculptural elements ' 

are not densely spaced, occurring as : 

single or dual elements on the polar. ' - 

regions of the oentral body and usually ' 

multiple elements around, the equator* . 

Between 35 and 55 individual e l e o e n t a . ■ 

are observed around the o



Description! Shapes Sub-oiroular to roundly triangular,

. with sides strongly convex; .

an Inner "body is occasionally .

. seen in oavate forms» .. .

. JTiilete sutures? Distinct to indistinct, =

darkened, raised, straight, and v . 

extending to the spore body- margih,

, sometimaG framed by thin narrow •

dark lip-Hke labra. . • - :

, Bxinei Proximally nay be granulate and

_ 1 slightly reduced ia sculptural ,

e lm e z r t a .  . Whilst distally 2arg® ' : . 

rounded separate and distinct. . 

conate and verruoate elements '

; oocur, often anastomosing at . ’

their bases} fine granulate ' : ; 

• omaoentat *on exists between '4h»..

. elements. Eguatorially these

processes fuse to form a de&eer • '

■ conglomeration of elements or a  - 

- . "pseudo-oingulum". Elements 

. . . - are usually staple and unbraaohed. • ■'

. although equatorial!?" the fusion of

. .  . . . thsJr-bases may extend oore than ’





Diagnosis*

Diacuasionj

Circular -to roundly triangular in outline-,: 

with distinct or indistinct trilfcte 

suture}.. ornamentation i&  laeVigate,. . - 

.granulate, punctate, or Bpinate* Structure 

.includes a thin Hedge-shaped tody, Kith:, 

a  distinct equatorial thickening or • • 

cingulum. .

She Hhodesian forms are tentatively 

assigned to this genus on the "basis- of ' .* 

the broad thick cingulum; the structure • 

of the central "body is , however, not- • . ' 

thin. Lvcospom Schopf, Wilson and • . 

Bentall is generally smaller in size bt̂ t 

may be a more suitable gezrus. . . .  

Denaosporitea Rayland and Erieger and .. 

Ianhladisnora Balme are described_by . 

Chaloner (in Tschudy and Scott, 1969, . 

p. 29.9) as possibly cavate, saccate and . 7 

having mesosporous vail structure. ■' 

Aratrisporites Xeaohik bears a monolete - - 

mark, whilst CrassiaPOra EharadwaJ.



155.

1 . •" . •' BenaOatiori-fcaa ap. - , •  - _

Slate ’4* figures 17-19. • ' .

Description! Shaper Heundly -triangular, with apices - .

- ' ' . V tili&rtly to sharply roiindedv .

. ' .: ’ "" - ' .. aides are almost straight- -to .

course. Baner tody not seen.

. • ■ - Irilete. sutures Distinct, extending?.. •- .

: . to inner margin of cingulum. . '

. . . . . framed by thickened* sausage-like •

. . . labra up to 8 m xide and 5 n  high*

Sxine: Jroximal ezine is coarsely ■ .

. granulate to £inely  reticulate,

distal exine is coarsely granulate 

. . - ::vith irregular large verrucae up̂  ' 

’ to S M  in basal diameter and 3 ja ,

high. Cingulum is  dark, denser. 

and infra-punetate with, smooth ' 

to slightly undulate-'margin}. . .: • 

. 6-8 m  thick, and 3-S/i .wide; lisas

. than . total spore radiiia«

Cingulum usually equally "broad .all 

. . . round, but occasionally’thickened

. apiaally and slightly reduced ' ,

•• - - .............. interadially. .• .. ' .. .

' • Dimensions (15 specimens) i Diameters -

45(56)84 a .  : .. ' '



DiStiECfciCBi Sgnaoenori.’tes 'an. ia  dlstitort' tErom a'V'>‘ - ->>

• ■’ ' • other clngalate species 2a  laving. /y -  . . J]- 

. ..relatively large size* dense dEgjfljnr - '

- •and labra, and coarse gramiLate proximal

• .? ••; • • - eoine, witlt coarse verracata exiae •■■!■

"  -.v •(.. 51atal3y. . - ■ -■ r.:--
'StratigrapMo. Absent ia  aU i beds bsx tbe apper.levels ; -a

• • of tie  Black Shales, and Coals. a - „



...Type apecieas OonfliaTiorl-fcea Tflmganjenala Bha?aflva.-t. ig6a« . 

Diagabsiat -- Bonnflly triangular -to sab*-©ircular in  - •'•

■ . outlines denticulate thin zona a n a d g a  ,

. surrounding sub-eijuatorially a-large •••- •

central hody which has a  small inner ^

- . 'bodyj the spore "body (bar tie zona or ' .V" 

•■■■ . .mdge) is  doubly sculptured nith granulate -

surface ‘bearing ep im  or baculli. ‘ >"••• 

Zona or ndge  is  thin; transparent ana* 

dentate. Inner "body is small, sac-Hke • 

and a darker colour than the enveloping 

spore "body. . . - ,

iftseussioa: Cirratraradites is  aasolar except that it

ie  apparently acsvate, and does not .- -

possess marked double sculpture oa  the - ' 

body extne; Bndosporitea has- no • .

• external ornamentation and no -zona (the -

saccus i s  collustellate). Sranflianora , . 

has no zoaa and ia  geographically and "  • ■

. stratigraphically far removed. ‘ .

{Gondiaporrfcea is  described from the - ‘ ;

• Upper Permian of India, whilst........

Srandispora is  typically Carboniferous}.* •• . ..

. 57^enozonotrilates and Tallatisporl-fcea ;

have no fnnge-like processes in the '

zona and are both typically Carboniferous.



D i s t i n c t i o n :Sondiaporitaa ie a 6avate •trilete.apor'e V- 

J ' V '  ' wi'fch an inner Tso'dy, double sc^ptea7":'‘V ;-;

. . on fhe.oava and.-a aoba or ridge- " ■ 1 

e.qiiatarialiy attached* . : :';-v 

•'gonaig&oiAtgB. an. of. S. -gTTstaa-farwa-Sn (Hart) HaiSfcj '■%*"

■ Plate 45 ■fi^urea-8-10. ' ■ ■ ■' -V

, Descfciptionrv *Shapei Soundly triangular, sidee

convex* ' ■■'■'.J.-J:-,

V  ;■ - Trilete suture: Usually distinct 4

• - straight to sinuous extending;1

. to edge of zona* across cava. ■'

; ■ • . Iabra indistinct sometimes '

. preaeut;in the forn of nawo^; ;:

•. - raised parallel tips,' : .

Exines Zona is  narrow, trsHelijseezrt. \

. • along the outer edges "becoming . ■ V

• • • ' , darker inwardly, and has. a ’ , '

. dentate margin* Zona ■width' l a  '

• “ less than i  radiiia of spore and

. : Mas finely granulate sculpture..' ■

' . . with, occasional spini, Cava- ’

• . ■ . ’ esjne- is equally finely gtajjulate^

. . witf- regularly dispersed s p in i ,..

.......... .........................1-1,5 yii in "basal diametery-J^p. ^

•: . kigh, sharply pointed; and 2-4-«:

.. . ■ . apart. Jraximal sculpture.slight^

■ . reduced. '

. . .  . Diaension (6 specimens): Totri diameter*.

■- ’ . - 30-48 ja; central bedy diamatrer:

- ' •. ' 50-26 p . , ; ' ; •’ . . .{ •:

—  --------------



Biacussions. G. SP« ia  closest to a. vryataaienaiB '•' 

■■■■■' but insufficient photographic comparison i.-'

. • of 'Che holotyps is  available. • ' . ."/j 

' •’ ' S . raaiganlansia Bbai-adwal. 1Q62 la  r -■

. larger In  size with granulate and ‘ ‘

. . bacullate exine sculptures. . .

Distinction? G. s p . ±a typically' cavate, -with a  tidlete..: 

suture extending into the cava,.and double 

' sculpture covering the apote, • ^

Stratigraphio Absent In  Dwyka and Black Shales and ' :' - !,; 

ranges Coals; rare to coimioh in Madumabisa V

MuS^tones particularly the lower beds. . - 

Gondlsoorltea aovua sp. nova .

. ELat« 4 s figures 20-22.

. Holotypes Flats 4s figure 20. ' • ..

• Roundly triangular to sub-circular ■ - '

. .outline* vith tidlete suturea-prominent--.

and. extending onto, the cava and zona..

' inner' central body usuSiliy indistiaictj. - ,r' .

zona equatorially attached around' cava; . .

- exine' of zona .and cava basically „ • • ' ;> 

granulate, with coarse, short dense'- '' ' 

ponate elements distally concentrated.,



'Descriptions Shapet ; Eoundly triangdlaiv frequtartly^

■ compressed into-rhomboid and-,.- ,

. ' arectaagular outlines} - s?’\ss''

. strongly convex.' ; '

Trilete sutures In distinct to darkened;' - 

. and distinct? suture narrow b u t ' . . 

often slightly open-, sinuous, . ; 

framed by thin narrow lip-like VV $. 
labra; extends over cava onto : - 

-zona, bifun eating into short .

• . areuate ctu?vaturae. ' ■ ' ■ . V. . : .  

Exiae: Proximal eft.De of cava and zona

. finely granulate to micro-reticulat'.' 

distal exine equally finely. 

granulate with irregularly but . 

densely spaced, coarse, broad , . 

based coni bearing- sharp apicesj;

............. baaal diameters • 3 - 4  « }  -heights.1; - -

3 - 4  Ait distance aparti i-4 «}  , 

sculptural elements, particularly.., 

dense near junction with zona* •. ' 

Zona less “than £  spore radius - . 

wide. C6-1jQ »)•> margin relatively 

smooth to slightly undulate.,' jiligh.tr 

transparent along the outer 2-4 «. :;

. ‘ Of the- .margin, becoming denser. ,. :• >.

, • inwardly. • V - W "



Stratigraphie 
range:

Also G .■raagapdenaia 

sculptural elements amongst. the; fine 

granulate ezinea Trusts 

Hart, 1965 is smaller and beaj 

slender-spini. . .

G . noTUS is  distznot- from oth< 

on possessing coarse 'broacU'bai 

•distally concentrated. ,

Absent, in all beds escepifc f  on 

Black Shales and. Ooaia wfaer<r,-1

tl
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. Ant̂ --turmas SPOSITES St. Potonie, 1693 

ftairoa tMONOIEEES Ibrahim, 1923

i Lu.ljez',' 1935

3 Ibrahim em.- Seh ^f , W il/j^  ank;’̂  ■

_ Bantall, 1944 eat. Alfctt*!, JlSiiLlcger 

and liabeuf, 1970, ' mI».-TOlaaris (Ibrahim1) Th-raMm. - .f 

The genus laegbaa-tosporiteB la am jM n«^. ■

in-the sense of Alpern, Doii£biagiy' 

liabeaf, but the species ui?ed 83‘f-- \  •.

of -She original authors. Ifriis g«s£ (j

embraces Iat«isnoritea (Eotonie and J  ;■
Kremp. 1954) acd Sunulaatiori'kea wiTanwr' ^ : ' '  '

1962. .
;«a_ »ollleqBlg (Balms and Henaelly)'- « : . \f,..

. Bharadwaj, 1962 , ' „

ttrtt 20* . '■ ‘ ■ '' 7< : : ' " P

Xaerigatosnorltes vulgaria forma •aoin.a«-«ri» : .. • 

Balme and Hennelly, 1956, Plate I : .  1-5*' . ;> ■ ••

Eennelly) Bharad-waj, 1962', Elate 4j ' :

72-74, Plata 5t 75-76, ' -

---- ----------------------------------------- —

H « V  * » -  f .  ^ ’ * y t

x -  *? /  - ‘ i f ;  L  •

' 4 4  f - ‘  " s



HGlotjrpe t s. 

■Description:

Discussion{

Balms-ani Henfially, 1956, -Plate If? 

figure 1 . ■ ' " ■ - 1 v- 

Shapes . Elongate to fevmdlj-. oval in .'

polar view, with'proximal., ';

. . - flattening and. aistal ^ejtU irf : "

■ . lateral view.

Trilete suture; Extending /§• to 2/5 :

■ longitudinal axis* tM^OLatafiV -. '

frame the distinct suture ia.' '

. most specimens. ;

ExLne: Thin, laevigate to finely graho-\

• late, sometimes folded, often. : ;

parallel to long axis..

Dimensions (15 specimens)5 , 1-a: 7<>-§5>aj 

t—at 65~S0 /u. , ' ‘ .

E. flexas (Segroves, 1970) possesses a  • .' 

distinctly concave proximal face with a-,’ 

pronounced convex distal face. .. . - 

lt__C.allo_siiS- (Balme, 1967) shows a  think . 

rigid exina vith a "callus-like -

thickening" on its distal surface. ;

Jj .. aesmolnensis (Schopf, Wilson and.'! 

Bent&ll) overlaps in size racgej whilst / 

lito8ti«fj.tes collieneia (Bhara&sa;jan4 " .v 

Heimelly) Bharadwaj, has the fieejnjr pblar . 

axial length and is  therefore in part v 

agreement with this grouping. Per ease '•,. 

and simplification in later aaSeadation, '/ 

-ali laevigate forms of this Bias . -V’: 

range (50-100 ai) have‘been ificluded,

'la t h is  Lacies* In  terras of ; :



v thenetf I.C.Si.P. grouping of.ilyern, ■ > ',Vv

et al«. iaaylgatosuorilrea• viiiq«r3d  V ': -

■ •■■■■ medlua is sykonomous..

I&jrt^ptions, laevigatQapdrltea a61ii«n«ia 

' :^n' istng- a laevigata or infxa-punafeaW.’.':;

, •• - . . ..opnolete apore in the si^e Tange 50-100/iv: 

SJratigraphio.. Absent i n  Bwykaf rare. (inI*mer).'to--^^. 

.range..... .common (in Upper) Black Shales and GcEas);.

• ' • ■. . • common In  Maduaiablga Mudatoties. J .. *:v3

•• , ' ‘ ••••’■■•• - '. . I). 8P» 1 . .  ::JV

Plate Js figures 21, .22. ” . /.v- "•'''• ' W!̂ y -  

Desoriptioni Shapei Boundl:1- oval to suT>-oifcuiar* ..

' ' . -Trilete. sutures Extends £ 1-a of .tie •

. . apore with occasional exlnal folds;

- - - (parallel to siiture) Hturcating: ai 

. both ends. One or two parallel J

• folds perpendicular to the sttture

' ' . . . appear, to be charaoteri, stio.  : ... . :' v

. Exine: Thin, 1-2 ,u; shagrate, laevtgate- 

'. ' to faintly micro-granulate* \ 

... Dimensions (10 specimens).! 1-atT 2G«3 4 ji}'

' • ’ t-a: 15- 25«. . -

• This is  unliVa 3ehizOSPOrin an1.Ha>ifi' (Tteima 1 

and Hennelly) Kart? 1965 and 

Hart, Z$65 due to the ' relatively thicker -:

. esine,- shorter suture, and OficasionaJ^y mien 

granulate ^onlpture«- rlt is.distjjlat fxoi ''



re

3 Ibrahim, 1932 : "  "i.

Pi mimrtusi Ibrahim. ;

!Phie genua1 is proposed by Alpem , • - ̂

_ ; . Eoubinger flna.Iiabeuf (1970) teinoLtitie’ . ■/' 

. . v .• forma with, pianetate, granulate and

. . . .  . oonate sculpture. The genus ; J.

.. . . granula-toaDori-teg imgrund. 1960 therefore - J
• ! ’ . beoomes a synonym. ' • "

Plate 3» figures 23 , 24 and 25. - . . '7

Synonyms; gunctatosporites granulates (ilirahifli, 193?)*

. . Punctatoanorites rotuadatua (Ibrahim, 1933)

PungtatosporlteB minutua (Ibrahim) PqtoniS 

ana Eremp, 1954, Plate 19s 4-33-41. ; . X

'  in Saline, 1967, Plate 6s 1-3.. :

Hennelly, 1956, Plate It 10-13 (partim),' • ! 

Descriptions Shapes Circular to roundly oval* .. \ ' 

Srilete sutures & to f- 1-a, with, no 

. labra -visible. ' , . . '' “ '

' Exines A relatively thick wall is  : . .

apparent, which may be a pneudb- 

. . cingulw in  terms of Alpeni - ‘ .. .;

‘ ' e t a l . ,  but which is regarded ,

• as simple here. . Sculpture small

- . and distinctly granulate, micro- .

. verrucose, or cohate (where . ;

. elements1 height does not

i "basal diameter).  . ' •. ,f

wmssim
*  L



' appears to be closely similar, wMls^ '

.• the two Punctatosporateg. fMarft-fc-fclBPoriteel . 

species mentioned by Balme f?. •ann.Wa-tma 

Couper and P . walkoaa, d6 Jersey) ara . . •

. regarTed "by that author (1964) aa "being' 

tentatively synonomous, their onJ.y v v . . 

distinction "being: faint or distinct, " ••• • 

granulate sculpture. Many species hare -■ "• 

teen described, a ll  characterised "by 

small size and granulate sculpture, 

and discriminated between "by minor size 

and sculptural differences. (Balme, - 

1964). Alpem, Dcubinger and Liabenf - 

(19?0) base their species differentiation, 

on three '“'■grees of granulation.

1 . Punctate exine - e .g . P. mlnutua,  •

li» nunctatus.

2 . KLcrograaulate exine - e .g . ? . o-pan-i■for. 

5. Granulate (or Conate) same ~ e.g»

.............................. P» roftundua. -

On this basis some specimens included 

in this species may be classified as • ■ 

P. granifer (vith a micro-graflulate axice) 

and some regrouped as P . rotundas . • 

(granulate and conate exine). —



i m m t mmmim
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Distinction:

Stratigraphic
ranges

oral specimens -whose exinsa bear cones,. . 

apinea and verrucas which infrequently • . 

"fUSe to fora a sub-reticulum". This ••' ... ? 

species would, on the basis of -omameat&tion

(cones), Thyaospora (verrucas) and. . - 

Spinosporitea (spim.). At this point ' 

of study it is considered premature to 

re-assign the ezLating forms in Africa 

to -these of Alpern et a l . , due mainly- • - . 

to lac’*  of sufficies*. description in  . 

the available literature and -comparative . 

forms in Africa. The species included. 1 

here, therefore are all included 

temporarily under P. eram-latus prior 

to future ameadation. . .

Those' forms assigned to P . o-mmnatna . . 

are distinct from other monolete forme . 

in possessing granulate or finely conate 

sculpture. ; ■

P. granulatus is absent in Dwyka, very . . 

rare in Tipper Black Shales and Coals}- . 

and common in Madumabiaa Mudstoaea.'

v  ' A '

I

I  -k

I
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:• Senas: SpuQETpoxitee -Alnara. 1QS8 - v

■..Synonyms: Tuberculatoaaorltea Imgmnfl in

■ . and Eremp, 1956.  • ■ ■

Semarta/.. .Sgfeoosriorites is  regarded tiy Alpera,

: Doubinger and liabeuf atj a minor gtJiraui -

■ '.v rr-'v-: with spiaate eleednts. I t  is  partly - . :

. • • - synonomous with TuhaTOiri.a.'fcoaporateB on •
--'40' ■ . • .. ' ' ' ■ . ■ ■ .

. ry . tiie basis of spore sculpture ..

•' > '  ̂ ■■ StmoaTJOrl-tea at). . ‘ ••

figures 26, 27.'- v  '. ■ -
Descri^ion:' Shapet Eeniform, elongate oval* :•

1 . . Inlete; sutures if-1-a, often indistinct,.

• - non-lahrate. •

Exine! Thin, 1-fc-tt tatLcij sculpture ±s • .

. ; ’ spinate with minor coni; ele- •

• . ments are .^aarply pointed at the ■- 

wi apex, height 1b greater than , .

- . i- -- (or equal to) basal diameter. - \

i .  ̂ • 22-28 elements ara seen m  outline.

'• . "i I  •.Wmenaionr {10 specimens)* 1-aj 28-42#; ■ 

•U . v t-at 18-28 a .  ■

DiacuaBiotas Thla species is unlike 3

"  ■ ~ motfetflss.Balme and Hennellv m  that-tha^

ou^Slin»|vls rearform aa opposed to -fiircular 

. '--ai'-^as^Hy oval. She ornamentation.

• - • • agB^S'i'in-'^sth. -■ >. - '

■C
" \

!rl



?

JJietifiotion: gptnoapQgHrea sb .  ±s  ajatincfc in Jjosaessing '

, spiaate sculptural elements, and a  ^  * 

reniform shape* , <=“

Str%tigraphio Absent -in Bwyte and l a v  Biaofc, S h a ^ B - ' ^ vi,%£
-range f ,

: ,snd. Coalst rare in  Upper Slack- suites' 

and- Goals and. rsjre to- cOEEon in ‘ ; 

Madtuaabisa Shales.- ;• *:•■• - .--a---.

i:.W

h  S , 1 

! < *  *  1 

- *

• *
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■ ' \-- G e a a s i -  Thfaoapora Wilson and Tenkatacbala. 19^3 V . .

Sype epecieet |it- -hMBfignyi-H (Kosanke, 1943) Wilson - , .w

' • and Venkataebala, 1965. . : • : •;

SyRPnyoat Verraco.atsgoritgB. (Erv&s. 1950) - : /  . i

■ • 1 Potocie and Eremp, 1954-. .

. ' golrpodlisuorltea R» Potonle and ' . .•

, Gsllatidi ex fi. Eotoaie, 1956.. ' ; "/■

. ghvmoapora. thlessecl (Xosaake, 1943). Wilson and ■ V , \

• Tenkatachala, 1963 . •-' ' .-'.;7r

Elat© 3 j figaxe 28, - -

Bynonymar -hvhcabottH  in Alpem Dotibinger, ,;vi

. . and Iiabeof» Plate 4 j 25~?2.

Descriptions Shapes Roundly oval. . : . .

. Trilete sutures ££■ 1-a, no labra .

' - * visible. • J

Exine s Uniformly covered fcy medium ■ ' ■ 

coarse.irregular truncated . . 

. v e m w l ,  2-3 «. in height and .

2-4 ax diameter; 25-35 elements In ' 

. outline, usually individual tort .

. occasionally Joined by thin. . •;

. reticulating "threads".. The . ;• 

sculpture gives. rise to:, an...



Biacuasiom This epeoiea la  apparently similar to' . V

; ■ the ciomewhat iodiatinot photograph's of .

. . . Alpem et al. , on the basis of ' , • ■

. individual verruoae and tha negatiV*.

. pseudo-reticulno. Balms (1967) . "

(Balme) as possibly truncated, and ,

- polygonal vsrrucae Holosely and evenly

- ' Bpaoed so that the surfaae of.the exine

appears negatively reticulata". la . . . 

this case the species in question •' . 

possess larger verruoae. . . .. '

£tth-9Joulatosporitoa moaicus (Balme and 

. Hennelly) partim broadly embraces this 

species but the present specimens • . .T 

appear to be larger than those of ' '

. Balme (1956, Plate I :  10-13), .

Sfcratigraphie A b e e n i  I n  Dwjfca; very rare in siadfc • 

n®e - Shales end Coals;, rare to common ' - " 

In Sfadumabisa Shales. . . .'



ffbymosporg use»aothiessanl (Kosanke, 1950) Wilaoa and. 

: . . Venkatachala, 1963 . . •

•Elate1 ?J -figures *9-35. : •

Synon^ras* ' T . pseadottilesaenx .in Alpexn, DouMngeir.- '

. - and Xiaheuf, 1970»- Plate 2s ' . . .

Tarrucosoaporltpp mnotrlcoaaa. Balae 

. . and Hennelly (partita) I956, Plate li - .

14-18. :

Descriptions Shapes Circular, roundly oval, (®eac- - - 

. shaped) a symmetrically o ral.•

Trilete sutures Usually icdistinot, .

• 4-2/3 1-a. :

■ Ezines Apparent pseudo-cingulum composed.

of irregular truncated, rounded 

v or pointed verxuoae, fused to

varying degrees to form Irregular 

elongated plates* The overall

* effect ranges from coarsely

verrucate to aploo-verrucate - ■

. and corrugate. • ••

Dimensions (20 specimens)t 1-a; 18-34 ax{ 

t-as 16-24 AU



171.

Biscussion.*- Die degfree of ornamentation varies iron. '

. ;■ . finely reticulate or verruco-roticulate

- : . 1 to very coarse rugulate ornamentatioii. ...

■ Hie feature common to all -these forms is.

. . the verrucate peeudo-cingulom seen in- '

oast cases. Alpern et a l ., regard, this. 

condition to he sufficient for re- .

. . classification into the verrucate-pBeudo-

. ' cingulate form genus.. More detailed -

. sub-division would be possible on the , 

basis of size and form of verruoae, and . 

size.and shape of the spores, but poor 

photographs and inadequate descriptions . 

of the forms in  the available literature

• preclude this. . . . ■'

Very little has been described and :

photographed in  Gondwanaland. on this . 

group of Monoletes, ana almost nothing 

in the basins in Central Southern Africa*. 

Therefore the species 1 . -pagadothiaaaaai.. 

is  for the present taken to include the 

forms mentioned above.

Distinctions Thrmospora -psendothiesseni ig distinct ia.

• possessing a coarsely reticulate to- .....

rugulate exine giving rise to a pseudo-, 

cingulum in many cases. - '

Stratigraphic Absent in Dsryka? absent to very rare, la 

ran®9* Black Shales and Coals; common to .

. ", . abundant in Madumabisa tfidatones. ■



r

Sub-tumia: DISACCITES Cookaon, 1947 

a. iDfra-turiGa SIBIAIIII Pant, 1954

I Samoilovich, emended Hart, 1964.

Type species (t»y original designation): Protohaploxvuinaa 

. latissiinua (luber) Samoilovich. •

Synonyms: . Laeold.a'oorltes Potonie and Klaus, 1954- ' 1 

' partim. . ..

Strlatltea Sant. 1556. '• . ' ■ •

Taeniaeaporitea Iiesobik, 1956 partim.

Pantri nollenites Bharadwa;}, 1963. -

Diagnosis: Shape: Diaacoate and haploxylonoid or 

’ slightly diploxylonoid. 1

Central "body: Circular to oval in 1-a .

(longitudinal axis) or t-a .

(transverse .aria) direction* . . .

Proximal cap: Thin, infra-retioulate •••

with four or more longitudinal . 

ribs.

Sacois Semi-circular, and greater or . - 

less than aemi-oireular. , .

- Distal root: length equal to or slightly ■

less than t-a (central body)*

. Distal zone: less than or equal to 2/3

. 1-a (central body) and parallel-. : . 

sided*

L
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