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. - ' aariwni V-tT-lrVi Aon anltea lele. 1964 ....
■Type.species: th t»>V4nollenitea fBymeaozonotrilates) '
... '• triangularis (Mehta) iele, 1964» , ;

. • ••• tPlate 2s; figure 15. ■
Synonyms s Cordaitina (Samoilovich) Hart partita, . . . - 
Diagnoaiss Shapes Ciioular to aub-circular,Or. '
.. roundly triangular. . . ? .

■ ' • Central body! Outline Tariable? in.- . . ‘
' . distinct: to distinct} rarely '•

. dense usually finely infra- . .• 
micro-reticulate} trilete mark • 
veak or invisible, rays equal •'
or unequal in length vith angles . 
'between rays often unequal.

 ̂ Saccust Equatorial attachment on the' '
proximal eide; whilst distal 
attachment is sub-equatorial; so ... . 

: ' peripheral folds occur associated ' -
with the distal saqcus root. ••
Saccua structure infra-reticulate; ,., 
outline smooth or undulate, and .­
surface flat or frilled. , ' 

Discussions Tirfcki-polieniteg (figure c) ia distinguished.
. . ._. . . from Plicatipollenitea {figure b) ter the _ _

. lack of distinct peripheral folds \ . •
. . associated with the distal saecus . - ­

attachment.- The interpretation of . .. ■
’ ' the morphology is discussed in detail



■bflr Xels, "1964 .X i :ia • •. \
: -/ciist- îsuialiea. from the: Tklateisily- - 
. aymmetrlcal and striate’ monoaa<
.. tiy lacking W & .  these ohai'afftei 
= sjxL it la diatinct front- other radially' 
ayaaetrlcal mtmcaaoeatas' in . -fibe-asffla ■

- discussion on latter .genus)*;  ̂
Tirkkjpdllepites ia distiact.frpmV .v " ■ 
other ttonoaaooa't'e gener&in beiiiijj \ 
radially symmetrical pith dual; gaee»jj;-'

. attachment, both eqjxatorialiy'anai-:' ••• 
sub-equalrorially placed}. & t x i la t e :, - 
mature Is usually pteaent. ; It;Tacks’ • 
atilationa on the central fcody, -and'..-' ' -



about ̂  central 'body radius and equal 
to or unequal in lengxn. Saccus . 
narrow relative to the total diameter*, 
about i the radius«. Distal saceua 
overlap narrow, zone of attachment 
usually indistinct; margin Bormally 
smooth and entire rarely frilled.



Descriptions Shape: Circular to aab-oircular. ■» .
• . Central body* . Obscure to faintly

• . diaoeraible, lighter in colour -
. - • than aaccua; oiraular to suit­
; circular in shape and finely

infra-panotate to infra-vermieu— „ -. 
late. Trilete suture usually - 
absent or not visible, bat. -
when visible is asymmetrical 
with suture rays of uneven 
length and angle; -i to .
central body radius in length.' . " 
Small Irregular folds are . -
characteristic of the proxinal ■ 
and distal 2ones. .

’ Saccus: Relatively narrow, about i  total 
radius; and darker than 
central body, bearing dense 
infra-reticulation. Idttle • 
tendency for pleating and

- frilling. Distal sacoi attach- -
ment is difficult -to define. ■ . 
Usually smooth-margined and . ' 
flattened.

...........  Dimensions (50 specimens) t Total diaaetert- -
• 95(120)155 -Ui central body ?•

diameter: 65(75)08 ;u.
Discussions 7. obscurus is distinguished iron other- .
. speoiee of this genus'by its characteristic

indistinct to invisible central body margin.. 
distal saccua root and trilete suture.

Stratigraphio Common to abundant in Dwykaj rare in Black 
ranges Shales and Coals:; absent to very rare ,

in Uadumabisa Ifiidstonea. .



Tr-iT»lrlPollerd.tea radiatua (Hennelly, 1958)
Lele, 1964

¥late Was figures 4» 5. :
Holotype.J T. radiatus Hennelly, 1958, Plate 5s
• figure 10. ■

Diagnosis: Outline is circular, with roundly 
triangular and dense body, trileta 
suture faint, distal 2one of saoCrus 

. attachment obscure} saccus wide, . •
about equal to central body radius

- or more; radial folds are common.

Shapes Circular to sub-circular.
Central body* Distinctly roundly

triangular and dense with in­
distinct to obscnaxe trileta 
suture; exice is finely 
structured infra-punctate to -
lnfra-miero-reticulate.

Saccoss Srcadnal attachment is equatorial,
. - distal attachment 1a obscure 'but -

is assumed to be sub- 
equatonal along the line from . 
which the radial folds of the 
sacous emerge. Overlap is 
very narrow, width of eaccua . . 
is £ or more total diameter} . •.

' f  *)■
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Discussion:

Distinction:

Stratigraphlc 
. . Tanges

aacous surface is frilled to 
fairly smooth with, frequent 
radial folds; margin Is us<!a~ ' 
lating; saccus is ciraular . • • 
in overall shapes hut due to 
shape of the central hody .. . 
appears narrower at the* ■ - . 
triangular apices and wider • . ... 
interradially. • • . .• 

Dimensions (8 specimens)s Total diameter:
• 75-105 diameter of central -

body: 40-55 A *
7. radiatua differs from other dpeoies 
in having a dense central 'body.
7. denaus which also possesses this - 
feature, has a round central body as 
opposed to the roundly triangular' -.
central hody of 7. radiatus.
7. -rafHataa is distinguished hy .
possessing a roundly triangular dense 
central body, wide radially folded 
and frilled saccas and dual saccus 
attachment.
Bare to common Is Dwyka sediments; 
rare to absent in Slack Shales and 
Coals; absent in Madumabiaa 
tfiidstonea. . . . . . .
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YjT-klrinollenitea mehtae tele, 1964
Plata 13s figures 3-6.

T. mehtae I*le, 1964, Elate 2i 
figure 1 6, texts'̂ - figure 9. .
Shap® circular tosufe-cdrcular, with 
central body thin, outline asually dia- 
tinct and circular} tnlete rays - 
indistinct, about i  central 'body radius 
in length and often, asymmetrical.
Saccos ranges from £ to equal to the 1 
central body radius; distal root . . : 
distinct with a narrow overlap, saccus . 
outline undulating, surface frilled.

Shapes Circular to sub-circular.
Central bodys Circular -to sub-circular . 

and usually dietinct in outline 
(depending on plane of focus). 
Erilete asark-xs- often indistinct. "

• but weaent, rays usually . 
taper to a point terminally and 
are unequal and often asymmetrically 
separated, length of rays .
varies from jr to almost 2/3 
tbe radius of the central body, . : 
the ezine of the central body . 
is very finely structured. . • .

U. W' r"
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..SacoQst- Usually circular to sab^circulttr••
' oval-, outline* Proximal- 

v . *• ' • ■ .  pent Is equatorial and diattil'
■ • - . • v . ' attachment aubAequatorial but -

''■ within a narww .zone i  or lessv̂ V;.; 
■ -  ;l̂rad3,us of the central fcojJy)\-'“V̂\'-::\ 
. . ' ' .. •' . -.sway from the margin.; Vi4th.' 1 =
: .: V ■. ’' of saoous is about & Mo 2 / 3  .; \

- . total diataetor, with dverlap
.. ’ narrow and approximately "
, • 9q.ual .t0 i  or J- sacci 'width. > ,
' . - . - . . Saocus surface ia frilled and..'
. . ‘ ('pleated”, aod oargin ia undulating

Uioensions (15 spedniena) s Total. diameters
. 76(81)85 /a? central bodyt . ; ' A •;

42.{ 48)54 a. ' ' v.. ; ; >,;;v 
Discussions T. mehtae ia characterised by jtfssessieg
• • a circular shape both of the central 'body,. '

. : and saocus- 7.. triangularis (Mehtae) Eale ;
bears a triangular s&acas Kith- odjcalar - ; 
central body, -whilst V. bbaourua l l̂a. ;- -

• possesses a very thia indistinct •ceatrsd.-',..-
- body and a smooth unfrilled eaccua ? •"'

. ' structure. 7« deneus leie and T. xadlafua
• - (Hen«elly) Lele both- have dense-distinct ’-.;'
' - ‘ • ' ; oentrallBdies. ' •
Distinctions 7. mehtae is distinct, in having dual Bacons

. attachment (equatorial and sub^equatotial) ,

■ . . a circular saocus and central body, thin;
. . • .but distinct outline to central body and.;

■ - ' a frilled saccus. ■ ' 
Stratigraphio. ConBoh is. Dwyfcaj rare1 in-.Blaefc Shales and.
. ranSSJ .. cogig and absent in I&dumahiaa Midatbaes. '
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Tirkkitiollenitea danatia ~Lelo. 1964

Slate 138 -figures 7-9.
V. deaaua Iiele, 1964* Slate 2s " ! 
figures 19, 20, 2extr- figures.il, I34<f / 
Shape circular to aoundly triangular) . .. . :. 
with central "body dense, circular and 
infra-punotate. . Trilete mark .indistinct, 
hut present, with rays about £ Radius of: ! 
central "body. Saccus circular to roundly; 
triangular in outline, frequently-nbre 1 
then half the total radius in width* '• 
Distal overlap narrow, with invisible. ; 
to indistinct distal eaocue roots,' . . • 
sacous is normally frilled. . ..

©
Description: Shapej Circular, sul-circular to oral, .

and roundly triangular. •
Central hody: Dense, distinct and’ • •

circular in shape. Ezine —  •
- sculpture is laeyigate to finely- .

. infxa-punctate. Trilete . : .
euture usually present hut . ", 
indistinct, rays are thin'find 

. about ̂  central 'body radius in .
• ' length.



' ,'fv; ; “ -' -HaiMlr 'n f-y n .- • :
;• •«, * '  :■■'■■' •■'. . roundlT triangular to o<5oa- • •; 

■■■ . ' ■ ' '. eionally r&omboid, secciia vidth
/ ' ' . ’ ' is about- half -the' totai . •. - : 
/•- . . . disaster or more; witfa-distal v

: overlap equal to about i  or lesa V
■ . central baay- radiue,. Diatal

; saeeue root sometimes iEdistiao*-, •,
: W? defined by the point '

.. of attachment of radial saccuiv. ‘
drills > outline ia .undulate

• irregular due to frilling \ .
■ of aaocus surface. • '

. ' Diffleueions (20 aptseiiajne) s Total diameter*
'  ̂ 60(72)83 «i central body ' '

diameter* 38(45)55 /u. \ '
Distinction; Si.Aens^e ia distinguished from other-; ‘ •

. species ty its circular dso3s  o sn tra l :
. body, frilled aaceus and dual saccus •

' attachment. . ' ••
rat* to in :

Slack Shales and Coals; and absent : - ' 
in Uadumabisa Ifadatoaeo. .'



' . : . Tiwari, 1964. . • " ■
Diagnosis! Shapes Circular to sub-oirciilar and 

■ ' oval. '
- • ' Central bodys Fairly distinct to .. -1,. . ..

• ’ - . indistinct* lighter than Saccus.; -V /•
. • ’ ; sub-circular to oval, trilete.... '
. ' suture Bay or may not be- present. .

Saceuas Proximally and distiilly att-aehed 1 
along a similar sub-equatorial-:

. aorie when seen in polar vien.' ;V-
. Saccus uniformly broad,. dense :

. and coarsely infra-reticulate, ;
Discussions Paxasacoites (figure ll lacks central . .

body striations,. or peripheral folds '
* along sacci roots; it isacft bilaterally . .

' symmetrical in organisation and it has . • 
dual saooos attachment.. The-e&cci roots -. • •• 
axe typically identical in shape and - . '• ••. 
position,, both proximally and distally» . : 
Ihe closest genua to JteraascgLteg in . . ; 
morphological similarity is TirMcinolleOltaa

- . - lele, .1964 (figure c}«_ However.,. the: ... .
. latter genus is diatinai in having • .

equatorial proximal saccus attachment and .. ' 
sub-equatorial distal sacous attachment, .r 

Distinctions Parasaccites is distinct in. being circular ' 
to oral, with the saccus attached aub- 
eauatorially in para condition on both , . 

. sides of the body and in possessing a dear /.



3?late . figures 1, 2, ' .. 1 . :
Description* Shape: Circular to sub-circular,

' •' • distended'into off-polar o v a l r ' v -
• ' : ' shapes doe to size. • . •V;-’:"; .V­

. . Central bodys . Very-faint, thin, and-'..lig£fr.:'.
in colour compared -to the? dark, -' ' 

" . . ' ' well-strut 'red saocus; - exifia. - ■-
.. ' . very fine** structured^ (infra./ '

... punctate or granulate): trilete
suture, not apparent In any specimens, 

Sacous: Broad, thiolc, circular and Sietintrt?,--. 
with dark coarse regular infra- ' ’

' reticulation} proximal and -
. distal attachment sub-equatorial ', v.

' apparently in the Bam© position!
saccus width is equal.to-or less •. '• 
than half total diameters due ' •

- to indistinct nature of central . r '
body outline, Offlap is presumed : 
to be the narrow zone in which -V . 
the aacci infra-sculpture hears ^ ■ >

. small, fine and regular •
. collumellate elements; the saccus’. V 

’ ' ' - proper bears large lumen with".. . . .­
radial elongation'(1-3yu). , . '

- Dimensions (10 specimens); Total.maxirnliia. .
. diameters 120(145)185 /a} .

central body (indistinct) diameter}
. • . ■ • ' 85-130 a u '' ' ' ' '



Discussion:

.Distinction s

• 1

Stratigraphicranges

■?iie to the usually circular outline, •. 
ra&ial-sjmffle-try of t'aa eaccua, -ill- . 
defined central body and lack of a .
suture this species is distinct from . . 
most of the Congo forms. The closest ' 
species is **- m.rruao« Tivari, 1965’ . - 
(described by Bose and Maheahwari, 1968, 
Slate VIIXs figure 4 and p. 41). .
However, P. dii'fosus has a narrow size . 
range (140-160 u) and a thin wrinkled . 
central body ezine. The Bhodesian . . 
specimens include a large size variation* 
which with more material may prove 
separable into & number of species. 
Paraaaccitea so. is distinct in . . 
possessing a very large size range,. . . 
thin'indistinct central body, a broad . ; 
dark coarsely structured saocus, -
(equally thick all round). Ho sutures, 
and proximal and distal sacous attachment 
along a parallel sub-equatorial position. 
Absent to rare in Dwykaj rare to common 
in Blade Shales and Coals; absent in -



v- :■ Genus’s Ell Isaac edtaa Boas and Xar,
JypeapeOiee: iElilasacoitea elilaena-ia Hon« anfl \\'•

■ - . ;• • • Ear, 1966, Plate lilt figures l-*3,:- • -’y.. 
Diagnosias/.. . Shape t Circular, sub-circular/to - ' •• - 
•; ./'• . . slightly oval. - •!

: .  ̂ . .. Central hodyi tTsuallj dense, diatiiQct,
' • suh-cireular to oval? - eiAnS •' /

; . . ’ granulosa to laevigate. ..
1 !Trilete suture may or may not. .

. " be present. • ‘
. Saccus: Single saccus attachment on- ~'--l

v . proximal surface» equatorial.-' . .
' zone, -dit sally saccus enclosed v.

- the central body. Saccus infra- ,
reticulate} margin entire or . ■ > 
slightly undulate; proximal .

• attachment zone usually distinct,
occasionally indistinct , - 

Discussions Elilasaceitea (figure h) is distinguished, 
from many monosaccate forms in being '

- radially symmetrical (to slightly ■ .
oval) lacking 'both. stjriatiOca on the ••• . .

. central hody anS peripheral folds. .
• associated, with the saccus attachment,- '

and possessing a single (proximal) •
: saocus root. It ia doaeJy comparable

- to Suakoisporitaa (PotQnle ana PaimV . '
lele, 1964 (figure a) , ia having single . •' 
saccus attachment, hut the latter genua ••..



is distinguished byvthe presence -of.a. 
lirabua cm -the aaccue.margin.. •. 
Endoa-poritea {Viison and.Coe) Sb&radwa}*: 
1962 possesses triiete rays that • ; : 
exlena up to the equator of the sentlal ' 
body. yi nrfn-i tea Schopf, Vilaon and / 
Bentall, 1944- (figure a) has a laevi""- . 
gate central "body, a thin colltfmellate 
eaccus with distalattaclimazrt: extA f;
lacks a tiileta suture on-the oenti'al . \ 
body, although vestigal remains may . - 
occur on the groziaal saocus* r' .
PansiPOllenitea BharadwaJ, 1962 - . ■ 

(figure t) possesses distal aaccus?; 
attachment, lacks haptfltypic taaxktags - 
and is characterised by a dense arid • . 
ooarse saooi infra-retieulation . . ■ 
resulting in liaboid. margins along 
the saocua equator and folds,. ••
•gUTaaan^tea is distinct froo other, 
ra&io-syffiffistxieal Gsonoeaccate genera . 
in possessing a daase central hody -. . 
»ith granulosa to laevigate eiine .
ao4 a single, proximally attached,.. . 
equatorial' saceus roo't. A triiete'-•: 
suture a w  or may not be present. ' . ..



i Em-aaaceltea elllaenaia BoaWanfl’-Va-r,.'-(gfifi - " 
Plite 13«' figures 10-12* ■ !v . 7
Eolotype: . E. elil&enala Boea aild Ear, 1966,. •

Plate IUi figures-1-3. ' . / . ' 
Diagnosis s Outline is circular to sub-oirculjî s f i  ̂
. . . .  • central "body circular to- suljr.cîcjiiia},-';

.. . dense, distinct, exine granul'oas^ . : :
» . or laevigate. Trilete preaent* . :

. Proximal attachment of aaccus to:
. ‘ central "body equatorial, distally. .•.'.

- aaocus encloses oentral body completely* 
Saceus infra-reticulate. .

Descriptions Shapes Circular to slightly suVcireulfiri; 
_ Central body: Dense, distinct and- . -

circular in outline; ezine . 
is finely infra-punetate to• ' . 
laerigate a trilete suture. v ‘ ' - 
is present, with rays extending .

_ half or less the central : 1 :
. tody radius, often irregular • V

and asymmetrical and usually. ■ .' 
thin and tapering terminally. . ;■ 

Saccuss Broad, up to 2/? total diameter . 
in width; smooth to slightly '-.; 

. . undulate margin, and smooth, to ■ .
• . . slightly radially folded surface}

[



'. proximal attachment is senatorial
. • tp sub-rSqsiatorial with .a . - .

'veiy narrow overlap, disfcally • • • 
. ’ the saccus is saan to . •

appare&tly cover the central •
- body, (L.e. no distinct distal - ,

zone). • -t .
. Dimensions (8 specimens) t total diameter:

95-115 central "body -diameter* 
58-65 a u ;

Discussions The Hhodesian specimens are slightly - 
smaller than those found by Bose . .. 
and Ear in the. Congo, but otherwise >
are very comparable. B. ovatua ... . : 
Bose and Xar» 1966 is almost Bynonomoua ’*'? 

' hut is characterised by a light bat -j
distinct central body., - • ; ,f;

Distinctions B. eliiaensis is distinguished "by a
dense central body with finely sculptured 
to laevigata exiae; a trilete suturec 
and only proximal attachment of the 
saccus.

Stratigraphic Bare in Dwykaj very .tare to absent . .  ̂
ran®8* in Black Shales and Coals; absent ...

' " ■ in Madmaabiea Mudstones. . "



Genua: glorfm.tes SefrorvP- Wilson and Beatall, 1944
Type species: JT-oritiitaH Schopf.

Distinction:

Shape: Circular to broadly oral in - v
outline. 1 • ■ • -

Central "body: Circular to sub*circulai?’':v ; ""••• 
with laevigate ezine. Ho true; • - • 
trilete suture, but a veatigal 1 - ; 
form may be seen on the saccus 
CproxiEally). • . . .•

Saccus: .Almost entirely enclosing the ; •• ■■ ' 
central body} eacci attachment- • . 
is sub-equatorial and distal,-* -* 
leaT<ing a very amaiT distal zone.
When compressed the saccus is- ■ .- - 
usually less folded than tha. 
central body. ■ •

Plorinites (figure n'j Xe distinct from . • . 
other radio-symmetrical monosaccites in 
possessing a relatively snail dense • ■ . : • 
central body with a large finer infra— : 
reticulate saccus and single attachment. ' 
Denaipollenltes is closely comparable bat 
is distinguished by its coarse infra- . 
reticulate saccus structure, limboid -
saccus margin8 andrandom aaoei'ffolder' — 
Sehorisporites Sukh Dev is regarded as |
synonomous due to its characteristic •••«■
radial folds of the distal side of .the ■ ■ f" 
saccus and the similarity between the '
type specisB, S. mSiciis SnVh Dev and ■
Elonnltea eremus Balme and HentMlly, . 
Hoiinites is distinct in possessing a small •­
dense laevigaCe central body, possibly a “ 
veatigal triletft suture on the .-proximal side 
of the saccus,. and a large thin often radially 
folded saccus. A very small dietai: zone of ' 
attachment is present.



■ vs::- B s l m e - a n d  Henneltir, 1955 • • ' ̂  - ;*-•..■■■•■ ■ . ■ ■ ■ •
. figures 5, 6. • . - - - - - . .
. .ffajotyjet . . eremua Balase and ffennellyy 1955, > "
, . -Hate 5s figures 45, 48s non 46-47.

. Disgnosies •• 'Shape is sub-ciroular to oval, -with - - 
... similar to sub-circular distinct central •

-body; distal attachment zone o f saccus - 
. .. . Is narrow, saccus is large, and frequently

. radially folded with coarse distinct '
infra-reticulation.

Shapes Sub-spherical, to oval, frequently 
folded or "crumpled". •

Central body: Circular to sub-circular 
. in outline, distinct and usually,

dense, no- sutures are present. ' 
Saecus! Large, thin, enveloping'central

body proximally with a narrow . - 
distal zone of attachment*

. Saccus surface often radially •
folded and Kargin undulate to 
smooth. Infra-reticulum fine ... 
■but regular and dense and often ’ 
radially elongate. '

Dimensions {10 specimens): Total disasters 
. . .64-125 /u; diameter of central

bodys 32-65/U.' . . -

Hie,

j 'M

Descriptions



. "but the latter has a slightly larger - 
. - •-. • • . size. The forma asalgnad byBalae "? -

• . and Hflnnelly (1955) include -two
• ■ .. - •: specimens which nay bercgardedas ■

; , Salcatienorltea (Plate q.t figures ••
.. • 46 and 47). Comparison is therefore ‘
■ . . .. made with the remaining forma: (Plate 

.. . . 5t figures 45, 48). ' -v.
Distinctions Florlnitea ereans is distinct.ia ■ 

possessing a small dense central - 
. . tody, large, thin, finely infra- -

reticulate saccue with radial folda, 
and single distal saocus attach— - -'

• aent. v
Stratigraphic Absent in Bwyka sediments; rare to - 
r^n®®' common in Black Shalea and.Coals: •

and rare to common in Madumabi^a -
- Hudatones, . .

i . Diseosston: This species ifiay 1m  synonomotia wi^h -‘



r

.... Gamisi • Beosi-poll:eirt ~t 6 e BSsixadHaJ, 1562 - VV
;. Jype-.-ajpeoî aJ DensipoliaBAtes indicus BharadsaJ j 1962.
‘ JtS&gciofris* Shapes Circular, sob-circular to! oraij.

... - • • usually "with a saitiM?
'..•■/ .• ■. - iii the saccus.  ̂ ■. • ;

Central boay: Usually dark* deiise ,aS4.-: 
. . .  ' distinct-, bat may he

’• . - ' circular to stib-circtjlat’j,
striatioca or apertcrea;

. • densely granular i
- Sacoues finely ififra-retiMilate en 'the.;;...

. ' one side (distal) and c&arsely .
• - . -i nfra-rgti oolate on the Other.. '

• Liaboid margins are characteW.atic.
along the margin of- tb 

' ' and. irregular folds, .,
. . is sub-equatorial on 0

_ only. .
Descriptions Jenelpollenites (figure t) ia .(

Tlorinitea Sc'iopf, Wilson and '
• (figure s) With a relatively i

indistinct to Sense central body, ao .■ / 1 \ . 
apertures or etriationa and. a large aistally 

. . attaches saccus. However, the latter genfts ,.
- - — •.....  bas a ‘small laevigate eentiTal T503̂ >’'ancC-a - -
. . . . large thin, much less densely Structure^- ;.\.; 

' ■ - . sacous. SehoriaporH;ea Sukh Dev ia re— y >.■
garded by Bartj 1965 as synonomous and : . 
having priority over }

- M
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3 Bharadsaj and: Salujha
, -J?late.l4i figures 7» 8, 9.

. D. indious BharadwaJ, 1962, Elate- Si-.; : 
figures 103, 104* ' . '■ V
Circulaxvto sub-circular.outline}-' ... 
central 'bod; similar ia shape, vith 
outline marked in flattened specimens - 
saccus usually folded and limboid .­
along margins of folds and. eq\iatoi» r-

Deecriptiom Shapes Circular to sub-circular with 
frequent folding of the eaoous 
when c ompressed and flattened,

■ Central body; Usually discernible, . .
. often darkened' circular to. .

sub-circular oval in shapej ■ 
exine is densely but finely . . 
granulate; no Ijaptotypio . 
marks* . .;

' Saccusi Thiokened with well-de-ste-lopei'';
coarse infra-reticulation,. - •'

. lumen up to 2 fix wide and eqtti- -
. • dimensional? muri often

. thickened. At margins of . •
. . folds and equator a thickened

Diagnosis*



Siscueaion:

Stratigraphic 
ranges..

' iimboid.structure Is' • " :•
. characteristic' (up to 4 m  ' .c
• . vide). ’Saficus attachment Ib- .. • '!■ 

proximal (eensu Bharaiivaj,
1962) with indistinct to . : J  y 
distinct attachment zo&e. .? 
Dismally aaecoa .covsrs tlie.. .
central body completely..- 

Dimensions (8 specimens): Total -diaffleterj' - 
60-80 «; central 1)047 diameter; - <

. 30-45 m* ..
The characteristic features of' these '
species are the limboid margins on ..- ' • 
the aacorts. Central bodies vazy from . 
distinct to almost indistinct. This .... 
range encompasses both the characteristics: 
of D. punas Segrores ana f . infllcug ■; ” •. 
Bcaradwaj. Segroyes reports that. : . 
no transitional forms were seen in v  • 
Australia; however, all Ehodeaian • . ; 
forms -with limbo*,2 sacci haye for : . 
practical reasons, been included'. . : . 
under B. Indicae. . .
Absent in Svykaf rare to common in ; ' 
Blade Shales-and Coals; -and; ; 1 .



Diagnosis* . . Shapes Circular to sab-circular* ■ - V"
Central tody: Circular, thiri-walledi -Hith' • : 

• . . infra-Kd.crc-xeticulata exiiss; ... -
. .. proximal aide bears a number of -

. parallel to sub-parallel‘ •• •?.
• ' striations distal face is thirper

. and granulose. . • . .
Saccus: Proximal attachment of sacoua J.a 

' sub-equatorial; proximal ioneiS . -
• small; aisral section of . - •

. ' saccus is free. . . . .
Discussion: Striomonoaaooites (figure g) is distinguished 

from other Uonosaccate genera by the '
possession of a striate proxinal face, on • . 
the central body. It is distinct from' . 
Diatrioiaonosaccites Bharadwaj, 1962 as - - ■ 
the latter genus bears longitudinal 
striations on both proximal and distal- 
surfaces. •
Mabuitasaccitea Bose and Ear, 1962 •
(figure r) is a. most distinctive genus . - 
and readily separated due to the "presence 
of longitudinal striations on one surface ’
. of the central body and transverse .. 
striations on the other. .

Distinction: Strlomonosaccites is distinct from other 
striate monosaccate genera in having

• longitudinal striations on only one -
side of the central, body. . : . ..'
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StlrlOBiOnoaacbites sp.
Plate 14ks figures 9, 1 0. . /• ; . :■
‘•Besoription: ■ .Shape? Circular to aub-eiroular.'

Central body? Circulare strtr circular:' •. 
. to. oval when compressed. Outllpe

distinct to rather indistinct}: . 
ptoximal face thickened'iirtj)-,,..

‘ longitudical ribs (6-B)>. >. ■•■■■

usually separates./toy narrow­
. parallel to sub-parallel . . : :... 

striationa, unbrancbed. find 
occasionally wedge-shaped, 
extending full width of central.,., 
body, '

Saccus: Broad, evenly thickened.all round* 
i  to £ total diameter in '.width..' • 
Saccus'attachment roots and ... 
attaohment zones indistinct. '; ' 
Proximal root sub-equatorial, ; : - 
distal roots undiecernible. 
Infra-xsticulation fine regular -.. 
and ecyji-dimeaeional lumen* ■ 

Dimensions (8 speciosna): ,$otal radios: ..
35-65 At? cd vtrai ■boay.radiua.?...... . 

•• 25-44 AU • . .

l l s
M !

r ' '  'l.



iDiscuB&ien:

Distinctions

Stratigraphie 
• ranges -

The Bhodesian specimens. inolude a'̂ ariê rr'' 
of forms within, the above ■ descriptive. V 
limits. The size ranges are small,•'' • . 
and the specimens are -usually well^foldedV' 
particularly along the Saocus. margiHfe. .;1: 
Soca photographic 'specimens are .̂ extremgi/j 
rare* In comparison with other African.'" 
forms the Rhodesian species apparently- 
have a nuttber of features In common. 
with Striomonosaccites brevis Bobs aid'
Kar, 1966, hut differ in having ati 
indistinct central "body. S. telaamiayiji 
Bose and Ear, 1966 is larger in size ' 
with triangular outline. 3. ovatua ., . ' 
Bhsradwaj, 1962, and 3. direulari'a arg :/.'-V 
larger in size range with distinct 
attachment zones» and S. rotatns •' 
(Bharadwaj) Bart possess proximal and, . 
distal striations.
Striomonoaaooitea an. is 0. ̂ axialjle form 
category embracing radially Symmetrical 
monoaaccate specimens with distinct ■ , 7  

proximally-atriated central bodies.. ' ' 
Absent in Dwyka -sediments* rare in-. ./ '•; 
Black Shales and Coals? and’ rare’to . 
common in tfedumablaa Miidstpnea 
(I&5 in particular). . -:



Gmuji-B - BtlateraUy-Syoatatrioal Monosaeoitea
- Sennas PotocleigporiteB Bharfidwal. 19‘62, v?

• ' . emended Bharadvaj, 1964

Type species (by original designation)* Potoniais'poirifrea; i­
s Bharadva3,. 1955« ' - 1 i.:A : '. •' .

3 Pant. '.
Shapes Bilaterally symmetrical mono- ; - 
’ saccate, lon&JtUdinally..c!rai5, .

to sub-circular. •' !)'[ ' 2 ;• 
Cefitrai bodyt Circular to longitudinally : 

oval,'With proximal ffionbists" .
■ aperture. . . : . y  :■ '

Saccus: Equatorially. attached proximal'ly. ::; 
end sub-equatorially attached. , . 
distally. Peripheral tfoldfi . .■
associated with saccus attachment* , - 
Proximal and distal zones wide, .. , 
normally following thei outline •' : 
of the central "body to slightly 
bilateral. Saccus ia bilaterally - 
thickened with lateral ccnatrictibii. ' 

Originally Potonlesuorites Eiiaradwaj,. 1955' •' 
(figure p) was described, as a rnqnoeaccate.

. possessing.a. single,.proximal .att&ctyoSnt: )  
of the saccus. In 1964-* Bhara&wa;}. - ‘
emended tbis "to dual saceus attachment ̂ . • • ; 
with the proximal root equatorially V-V.;’. 
placed, and the distal root- eub~equatorially‘ 
placed. This new interpretation of . • <' •' 
the morphology has been reviewed by ' -'.



•Clarke (1965) and in some small measure • 
"by 3egroves (19^9) and Balms (1966)*
Prior -fco 1964, Vestigisporites .(Balms ; 
and Hennelly) emended Hart, I960 . . 
(figure j) was distinguished. from : 
Potonieiaoorltes flharadwaj, 1955 by • 
goasesaxng reduced lateral bladders 
connecting two opposite and enlarged. ■ 
saoci lobes giving a aisaccate . -
appearance. However, after t&e new . ; 
emendation Potonleianoritaa Mas placed \ 
in aynonomy with Vestigieporitas (by : ■ 
Bharadvaj, 1964), "both forma now being ' ' 
bilaterally symmetrical monosaooatee , . 
with, dual saccus attachment. Balme ' ! '' 
(1966) and Segroves (1969), hov»over, 1 ... 
re-examined the original type speoies 
of 7eatigiaporiteg and re-instated : . 
it as a form genus with a clear 
dJ.sacoate morphology bearing an. • • . 
occasional equatorial bridge of ..
slightly detached to undetached - • 
exo-ezine.
Potonielsooritea is thna regarded as -
an elongated bilaterally symmetrical... —
monoaaccate with sacci slightly re- . 
duced laterally and a series of peripheral, 
folds associated with the- saccus . .
attachment. .



She sacoas infra-structure ia the 
.fiiioctesiaa. forms is anothar factor 
employes in the practical separation 
of these genera. ' -
I’otonieiapfm-Hca no ^
infrs-retxeu2at±oa. (see Plata 4 r ■ 
figure 2), Vhilst Veatiglanorn-h^ " .

H-s figure 10) displays clear ■ 
differentiation between terminal anfl 
lateral saccus structure. -
SahepiaBaociTea Bose a M  Kar, 2966: 
(figure e ) is very similar to •
Potoaielgporateg m  general morphology, 
the distinguishing feature being the ■ 
supe:. joaed para-condition of the • • 
sui^equatorialiy ssta oh ed  proxim al • 
and distal roots in polar -slew. ' 
Peripheral sacoi attachment folds1, ars 
lacking.
Potonieisporates is distinguished hy 
heing Mlaterally symmetrical. in sacoas 
organiswUon, lacking, differentiation 
m  saoous infra-structure and hearing 
a proximal monolet® aperture , and, '• 
possessing peripheral folds associated • 
with the dual sacoua attachment roots.



Diagnosis 8

Description:

!1

figure 10, 1955* Hate 2s figures 13, 14» 
Bilaterally symmetrical elongate oral 
outline j central "body longitudinally : 
oval .with proximal monolete sutures - 
Saecus equntorially attached proximally. 
and. diBtally, often with peripheral . 
folds associated with distal saocua 
attachment. .

Shapes longitudinally oval with, hi— .
lateral Symmetry} oe^iral "bodyj:. 
circular to Bub-circular or 
slightly 1-a oval and distinct. . 
Proximal surface hears a distinct 
monolete suture, straight or- ., 
slightly sinuous and f —
1-a central "body in length. • - 
Exme finely infra-punctate to 
infra-reticulate. . •

HacouBS Equatorially to sub—eijuatorially 
' attached "both proximally and :•••.

diatally; overlap very narrow. • 
Distal saccus attachments •

: usually associated. with prominent
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Discussion!

■ fttlds. Proximal and.disfc^':r
.• ’ zones circular to sub-eirculsa**./, --•;••

-.1 ' ' Sacc&s laterally. eonertei4ote4-' ’
. ' • to forn a aarrew undlEferenti^^a;:. ;
. - - - ’ continuation of the terminally.; : '
. . ' enlarged sacci; radial folds

- are usually present. ,;Sacci ! -\
• ■ root; . saccas raargia entire,, y .

smooth or slightly undulating i - ■;•? 
infi-a-soulpture is Sine;, dense - 
infra-retioulation, lumen v : Z 1. ■ 
radially elongate^ . - •

Dimensions (15 spacimens) t lotal 1-a* v-’. * 
90(102)130 M i total t-as • - 
62(74)90 Aii central "body 
diameters 50(58)74 Ai; . terminal - ■ 
width of saccus: 34-50 A15 : - -

• lateral widtii ofsaccuss *
8-16 /z. .

Species differentiation in Potonieiaoorltea :■ 
is somewhat inadequate (Balms, 1966, . .•: 
p. 1 0 6). The Hhodeeian forms described 
aho?e oonfoi»a mos+ closely to P. novicus ■­
in descriptioni although the sizes ■ 
'are somewhat smaller. P. -negleofaa . " . - 
R. Potonie and Lele, 1961 is Tery 
comparable, htrt the latter authors • ■ ' 
retain this species on the basis of its ■ /- 
polygonal central "body and pronounced ■ 
hilatexal symmetry. P. lelai Maheshwari,' 
1967 is the closest Congo form bothin,

s ®

•' i- v’s&tK
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. size and- structure, .This nay here-"' '
: garded as syndnomoua. i, large Yarieiy": - 
• of forms exists in -the Congo (9  sjieoiW-- 
. see Bose and SSaheshwari, 196a, p. 50). :
' Thair differentiation ia based on . ' 
Various peripheral fold. patteiae,-ahd' f 
shape of the central' hody, The ' ! ; •. - ; • 
Bhodesiaa forms include most of the 
variations noted, by -the. Congo duthofcSj1: 
hut no purpose is seen in separating 
these apparently -transitional forms' - ’ 
too finely, therefore'for tbe present - 
purpose four fortas are tentatively ' • 
separated here $ . . r
£■ novicaa Bharadwaj for forma hearing;a':' 
sub-circular distal zone with 6uV - ' 0 .. 
circular peripheral folds j - . '
?_• thomasi (i’ant* j.95§) cov. comb., - 
distal zone (with peripheral folds) ia . 
rectangular aed 1 -a ceatral hodyj .• . 
oonolete aperture ia -f-l (radiiis of ;-V y 
central "body). . • , r .
P. hennellvi (Hart, i960) n o t . . ootibi ' >'<
distal, zone.is-t-a ovaa and afecmt ̂ .l-a-'-'-
central body; aperture ia ahorteju1' . ; 
£._granulatuB Bose and Xar, 1966} . : ; 
distinct ajad.thipk distal folds - . 
(eeai-oreacentic to‘ polygonal in form) ' 
give rise to a rhomboid distal'zone. ' .





Plate Vllly figure 3. ;
Outline oral, central iody au.'b-elrowlea',:' 
distinct, granuloae. Monolife . •
suture usually veil-defined, aayte " •. 
indistinct. Saooua Mlaterally -
arranged, -Kith eguatorially attached 
proximal root, crescentic peripheral i?."y 
folds occur around the moaolete eutuxei'

Descriptions Shape: Elongate"aval.
-Central body} Distinct, rfeorafcoid "io- 

. trapezoid in shape} ezine ' v  .
finely granulate, eonolete . ■ 
suture sinuous, tending to. ’ .- V  split laterally ±|- 1-a

' . . . . . . . . . . central hody. .- -
. Saccus 8 Bilaterally symmetrical ’ with

■ • • narrower lateral portions* V •
. and "broad terminal.Itfbes.

Proximal attachment apparently. '-’
■ . • equatorial, distal attachment ' \;\

- . sub-equatorial (sensw Biai*adwaJ^ • 
. • 1964). Peripheral folds’ .5-



. . irregular, 4-6.overlapping
. . .. . terminally, fadrly thiofc afid . :=i 

■framing s polygonal att&ehttent -
■ zone. Saocus surface saooth>
• ■ margin entire and; slightly '
. undulate. Infra-retlqul^tiw 

is fine, regular spa evenly.' •• . i 
. distributed all round. : - 

Dimensions (8 specimens)-* Total 1-as 
. 90-135 <u; total t - a x .... 

85-96 ai; oeotral body dia»e%'er»
. . 62-78 ai} lateral saocus sidtsf -■

li-22 «s terminal flacciiB-1 «ic&h.r 
25̂ 38 n . : .

This general diagnosis, may well include •. 
tbs pre-vacua species described in -this- 1 
thesis, howpvsr, "this form species.is - 
slightly amended here to retain • ,
those bilateral aonosaccates bearing v- 
granulate central bodies, with short ‘ 
monolete sutures, and irregular peri—
pheraJ folds (4-6 in number) w&lch ■■ ' ' 1: ISframe po.lygonal attachment 2onee» • ir 
This ma.T prove to be a superfluous . 
speoies. when further..wock .is conducted: - 
on t h is  genua, but.for pxseoaf =; 
it represents a useful basic taxon*
?. denflua Bose anil Mahe&hvari iff Y$ry 
'similar in all respects, bar a dense ' 
infra-micro-reticulate central body.
If the interpretation- of the central. 
body exine is incorrect, this for® may .





. PotoaielspQrites. hennelltl (Hart, I960) nor. oontb. 
'■Slate 14» figure 4. • • •
Hoiotype* Vestlgiaporites haHnellvi Haft, I960,.

Plate 2s figure 20. ■ . -. 
Diagnosis! Elongate oral In outline, with

. circular to sub-circular central bodyf 
. - aacoos is bilateral Kith continuous 

narrower lateral portions, Distal - 
zone is equal to or leas than .;

■ ' 1-a (central body). ' . .

Descriptioni Shape* Elongate oral. .
Central body* Circular or Hub-circUlar 

to slightly 1-a or t-a . 
oval, distinct, usually dense; ’ 
monolete aperture ie usually 

1-a central body long and' '. 
oay have a vestigal ray . ' . 
marking the third'in a trilete

. • suture. • ..........
Sacoua: Terminally enlarged, laterally : 

reduced, but saccua infra- . 
sculpture and structure . •; .. 
continuous throughout. Radial . 
folds or Hills, often presentt .



Discussion!

Distinotions

Stratigraphio
range:

'• - ’ margin aadotli -to undulate,' ' Iv.
. in£ra-6eulpture'ŝ fpil'ar dense'

. . and radially elongat? proximal -1 
' . and distal ̂attachment lines' '
' ‘ sutH-circular "bo tranaverseljr • :

■ 0v61j framed by dense : ‘ . V
- ' pherai folda aistally. V
Dimensions (8 speeimena)i Sotal 1-isii.•.■ ' 

j 80-110 /a! total t-ai 55-70‘luf 
central.'body diameterr 50-58 /ai; 
lateral eacous width! 6^9 yu) ' % '/

■ terminal saccus width.! '! 24-45 jui/,.- 
?■ hennsllvi was originally assigned .to \f 
the Disacoitrileti by Hart. It la here' . 
amended to the bilateral monosaccatfts ' 
(Group B) due to its essentially . -V.. '■ 
Monosaocate form*. . . . . s.'V
P. hennellTi is distinguished froa ’
other species by the presence o£:-.a: ■ >•' 
transversely oval distal aulc^s, and,- 
monolete autvire £ -or less 1-a (bMtral.. .-/• 
"body) In length. . : . ' :
Hare to- common in Bwykaj rare In .
Black Shales and Coals; and. absent.-



PotonlalflooTites thomasl (Fant, 1955) hot. comb.
S>j!ate 14-s . figure 3.

-ff. tfaomaai Pant* 1955. Elate 191 . ■ 
figure 1, .
. Elongate oval in outline with.-elroulM* . 
to ali^rt l-a or t-a oval central body. - 
Saccus shows bilateral symmetry with.: •• 
narrow lateral continuation. Moaolete . 
aperture extends £ or more l-a central 
body, distal zone is narrow, parallel. - 
sad jj—2/3 l-a central body wide.

Iongi-Sudiiu».21y oral with. . 
bilateral symmetry* .

Central.bodyi Circular to slightly t-a - 
or l-a oval, dense and distinct; 
ezino finely infra-punctata,

'• Monolete suture ertenda more..
• ' ' than-f- 1-acentral bady^ ana, . ;̂

may possess darkened lips« . ; 
Saccus: Bilaterally symmetrical with . : 
' . • lateral sections narrowerbat 

. not structurally differentiated :
. -1>, from -terminal sections.'. ,

• " Equatorial attachment proximally,
. . .. . bu,-b’bilateral attaehfient. distally 
•'T. tte letter associated with • .



. darkened ore a centic - peripheral ’ . * •.
. folds. Distal zone rectangular . '-1'

• ■ ana 4-J- 1-a central body in wid-thf,.
. proxistal zone circular. Saccos

surface smooth to slightly : • •
• radially folded) margin entire

. ana. smooth <, Infra-sculpture fairly .
’ coarse, radially-elongated infra-.'-’ -

. reticulation. • "
Dimensions (10 specimens): Total l-sii

■ ?5-90.u; total t-as 50-65/u?
central tody diameter* 45-58 flij . 
lateral saccus widths 8-12 /u; •

' terminal saccue widths 32-48 ju. : '
Discussions The closest form so far described ‘in Africa 
. ' ia P. congoensis Bose ami Mahashwarl. ...

1968 hearing two vertical and two hori— . • 
zontal folds. The latter folds are not 
well represented In the Bhodesian specimens. 
P. thomasi Is distinguished 'by the . ...
hilateral symmetry of the saccus, • .
circular proximal attachment zone, and.. ’ • 
rectangular distal attachment zone; . . 

Stratigraphies Bare to common In Dwyka sediments; ’ .
rare in Black Shales and Coals; apd ' • '
absent in Madomabisa Mudstones. .. ‘

Distinctions

ranges

1
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v- Genuif geafcUiaporitea (Balme aad Bennelly) 
v - • ■ • Bart, l£60 ■'
Type species: (Mehta,

1954) Hart, i960*
Diagnosis* ; . Shades Eoi'gitucLuially oval, occasionally

- slightly diploxylonoid in ~
■ outline. . • • •- .

Central bodys Is circular to sab- - '-"■••• • 
circular, with a monolete : . 
aperture oa proSisal surface.

SacousTerminal "aacci" are sMoSlen
ana tmted laterally "by slightly 
to moderately inflated lateral 
■bladderso Saooa. aiee strongly . 
Mstally inclined. Saccns • 
infra-structure jaay or may not • 

differentiated in inters! .
• *»s. terminal portions. . .

utscuasiojii ...... - .

e^endea ifearadwaj, 1964 (figure p). • 
$een U 13 subject of Borne controversy 

(Wacka, Bharadwajf 1964j - -
Bart, 1&'60, .A*j65r Se^revea, 1969 et al). 
The originate®® atrtnors (®alm© and • 
Hennelly, IgaG, tj. 95) suggested ' - •• 
VeatAgLspontes to be a diaaccata form; • 
distinguished by its monolete auture. 
Hart (i960) Sespdsa the form snggesting' 
that the l&jA'b&l bladders conformed



approximating it to- Eotonleianorites. 
flart (1965) then placed it tinder the 
infra-turna Dissaoitrileti, intimating 
a disaccate condition. latterly, - - 
Segroves (1969) re-examined the type - • 
material and states that the -genua . . 
"is clearly disaccate with oocasionally , 
as equatorial 'bridge of undetached to- 
slightly detached exo-exina".. The,- . - 
sacci are strongly dietally inclinad 
and the central body hears an iEdiatinet 
monolete suture. - • .
For the purpose of this thesis, the , 
diagnosis ,ia slightly emended to • . , 
include these forms "bearing saeci with, 
the infra-structure laterally and . 
terminally differentiated thereby . . 
conforming to the disaec.ate condition* . 
She Bhodesiaa forms, however, possess 
vider lateral "bladders than 'the type- 
species. 2hey are therefore regarded 
as monosaccate in basic organisation,* , 
and retained in this infra-turna. •. 
Potoaieasriorites (Sharadwaa) Bharadwaj,
1964 (figure p) is vistinguiehed by . 
lacking saccus differentiation and - - 
possessing peripheral sacci folds; 
f!a*ifln4 awaocltes Bose and Ear (figure n) 
3acke a monolete suture and saccus 
differentiation. . .





• . ' Vestigiaporites bp.  .

?late 14-t figure 10. . .
Description} Shapes Blongate oval to almost " ' 

rectangular and dieaccate ' 
(haploxylonoid). '• ; .

■ , Central body: (Usually missing in -the' •
. rare epeciaena seen),

- apparently elongate oval -
• conforming to general outline.

Sacouas Uniformly 'broad all round "bat. : 
. • . with marked differentiation i- - 1

in saccus infra-sculpture be- .: 
' tween the terminal and lateral 
sections. laterally, the. .

. infra-eculpture is granulate, ..
' . whilst terminally a distinct, /

dark, coarse infra-reticulation' 
•. ia present? lumen radially . .

elongate and up to 2 X 8 yu 
-' in size. Proximal and distal .

saccus attachment equatorial ’ 
to sub-equatorial. lateral '

. width of sacouas 25-34 ytti :



' Discussion:: 7eatlffla-Dorlt6B eiv. is a rare sic
- of particular Interest ia the oldest •/ ' :

-y ' inter-,ijlaoial sediments; very . rare traces. -
'• . . are noticed inyounger sediments •

; _ (E°-K^). Although almost invariably -
■ • broken and lacking a central body* tbia..

. . form is phyllogenetically important dfie - /
. to its odnoaaceate condition, but Tery - .

• . .. distinct differentiation of the saccus .
. Infra-sculpture intoa disaocate. "/'■

. . condition. No comparative forms have
been published so far to-the author's ->■ 
knowledge. Potonlelsnorites spp.,/ - •

. are characterised by peripheral folds ••. .
associated with the saoous attachment, , ' 

' and Caheniaaacoites app. have no .
differentiation in sac cue infra-sculptura;. 

Distinctions Veatlgisporitea bp. is distinct in . .. ;
possessing coarse Infra-reticulation : • ' 
on terminal sections of saccus, and ' .,.

. fine infra-granulation laterally; - . :
. elongate oval shape and dual saccus
. attachment. ' ■

Stratigraphio Bare in Dwyka sediments; absent- in. 
ra°fie! Black Shales and Coals 5 ' and ; ■'



" Genus! Caheniasaocitea Bone ana Ear-, igS6 ■
5!ype speeieas. Caheniaaaceltea flavatus Bose and JTar/ . .

. 1966, Elate XXVI, figurea 4-5* . /.
Bi&gnpaist : Shapes Diaaccate Id appearance but

Konoeaocate in structure wiiji ' :
- longitudinally oval outline. ■ .

• \ ' Central body: Distinct, longitudinally
oval to sub-circular, with ..

. _ ’ • . • iafra-micro-xeticalate «s±ne. - ..
. . Saccuas Wall-developed, typically •

constricted giving a bi-lateral :
. appearance; "lateral bladderal .

joining the terminal swollen . 
portions are well-developed, . 
(6-25 A  thick); (there ia • , 
apparently no differentiation in .

' saccus infra-structure between .
. the lateral and terminal sections)*

Saccus is radially arranged, .
' with a smooth to highly frilled .

margin. Sacci roots prcreimally • 
and diatally sab-equatccrial and:

. superimposed; framing longi- ;
tudinatly oval to emb-pirculsr. 
distal and proximal zones con- ■ 
forming to the ahape of the.centtal 
body. :

Discueaioni The bilateral appearance of Caheniaaaceltea 
(figure n) distinguishes this germs from ■ 
all other monosaccate forms found in -
central Southern Africa except for • ,
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• • 348. . .

Vestigisporites (Balms and Hezrnelly) ■ 
Hart (figure j) and Potonielgporltea, 
BharadwaJ , 1964 (figure p). In the 
case of 7aatiga.apttn.tes. distinct ion 
of tlr's genus is 'baaed on the presence . 
of a monolete suture, central "body 
with granuloee ezine and different . - 
foim of saccus attachment to the body 
i.e. similar to the dieacoate condition 
with two terminal sacci and a mere 
bridge of detached saccus ezine laterally .. 
Joining them to form lateral bladders* . - 
These may or may not be differentiated . 
in infra-structure from the true sacci. . 
Bharaawaj (1964) and Bose and Ear • • . 
(1966) are, however, of the opinion - 
that certain species erected by Hart . 
within his emended form of VestigLsporltes 
should rather by assigned to .•
nahorH aaaooites due to the l-a oval . 
central body and para condition of saccus - 
attachment with a distinct sulcus* . . 
See discussion of Vestiaispontes.. See.. 
Plate 14s figure 10 and 11 for . .
comparison* Potopieiaporltea has a .
monolete suture and distinct peripheral . 
folds associated with the sacous attachment 
Also saoci roots are equatorially 
attached proximally and sub-equatorlally 
attached distally. / . .



'. '' ■ Tallaa'Accdtes Bose and '4966 ie ■
' •• a dieaccate Dieacoiataiieti f ovrndin 

' the Congo vsry eltnilâ  to caheBiBwBnni-fcî .'
. in basic form, • . ...

’ ' - : original authors differentiate . ! 
•/ . genus on "the presence of lateral ,
. - ridges only on aides Perpendicular.to ;

’ • shorter axis of central body Without' . \
. - any regular fold and vermicnlated exine V.’ 

of central body". This genus-ia . : 
therefore considered to be dieaccate 
in form. Ysgicaspoxa Schemel ia also 

• a diw&ccats Ciaaccitrileti genus bearing.
• lateral bladders. Distinction between- . 

this genua and Caheni&aaefrf-tea ie "based 
on the basically bilateral saocus 
attachment and distal inclination of '

. sacci in Veaicaa-pora. The latter .genus '. 
also lacks radial folding and frilling 
of the saccus. . '

Distinctions Oaheaiaeacoites is distinct in hairing an ;
elongated oval shape with e.Ughtly • :

. constricted lateral portions of the . .
•.............eaecus. Saocus attachment conforms to . 
...  ' tfi® outline of th% central >ody and'. “

' is not bilateral, Saccus infra- ..
reticulation ia not differentiated ' • 

. and a oonolete suture ie ladking.



■ • •- Cghgnjaaaccites an. • ■ ■- '
Plate 14s figure u .  . v
Descriptions Shapes longttudinaliy oral-to hsp- '' • ;

loxylonoid Maaccate. ■ 
Central body; Saintly discernible ^

, to distinct; circular to sub- •.
circular* no trilet* sutured ' 
Central "bodies fiequently • 
Biiasing ia Bfaodesian fontta,

Saccuat Bilaterally Symmetrical iif •• - 
. arrangement, with extended' ■■ '

swollen lobes "terminally'' ’
. joined "by narrower, constricted •

sections laterally, Saccus '■
- infra-sculpture ia dark and '

' coarse, and continues all •
round with no lateral differeri- 

. tiation. Margin ia crenulate
to undulate and saccus •
surface is usually well folded.

• and frilled radially. -
‘ Proximal and distal attach- ; -

meats are liatxnct, sub-eg.uatQrial
- and superimposed, leaving -
'' circular to aub-circular distal' '

' • ’ aad proximal zones. lateral .
- portion of aaccuai 16-24. «

- . . wide; terminal portionei • • •
. . 50-65 fli. wide. . " . .' . •.

• Dimensions (8 specimens) t Total 1-at / '
• . .. 150-185 1̂? total t-aj ?5-?4«?.1 .
■ ; ’ : central body diameters 54 -7 0  «, .;

" T * - '  , r
j



551... ■ ■ v

Discussions Cahemasaccltes an. is comparah fl.-fca, .
. 0. ovatus Bose and Tar, 1966 '± 4m ihfe

Congo, bui lack of good sped® db for
■ "better comparison and. a larger size 4a

tbs Bhodesian forms precludes a 
definite naming of tbaee forms* = ' 
However, the circular proximal .and ■ 
distal zones are common to both, and 

’ aer̂ fe to differentiate 'these forms. .
Srom C. flavatua Bone and Ear and 
C. elongatna Bose and Kar. .

Distinction: Caheniasacoi'tea ap. is distinct in . ;
possessing "bilaterally symmetrical - 
organisation of -the saocus, with

- lateral constrictions bearing -the - . . •
same infra-etractare as the terminal . 
portions; a circular central body ■ 
with circi’ilar superimposed gnb- 
equatorial jacous roots; and no 
sutures or peripheral folds associated 
with, the saocus attachment. -

S-sratigrspfcie Bare in Ssryksj rare to common in .
. Slack Shales and Coalss and absent 

in Mads Bald. s» Mudstones. •
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TnTEas PKCCAIES NaumfiTO* 19?7 •
Sal>-tnrma: PBAECQEPATES Potonia and Ereoip, 1954 
Infra-'tursas "PBAECOEPJSX Potonie and Ereop, 1994 

Genas s MaTBnp-LnoiieBltea Balme and. Hennelly, 1956

Discussion:

and Hennelly.
■graeaQljatl in which tbs proximal . 
aperture is trilete.
As discussed by Segrovc-s (1969* p. ?0) 
Balme and Hennelly originally included, 
in this form genus most Monocolpate 
polletf grains 'bearing a tetrad soar. 
Hart then assigned this group to 
the Praseolpati. Pour species wers 
initially assigned to this genus, 
three of which have been placed under 
other genera. M. sinuousns under 
Gnataceaanoltenitea. and M. scutatna 
and H. faaololatus under various 
genera Tn-fc-fen-fcina. Pakhapitsa and

1965 is inaperturate "bat bears - —  
stnations, and SctaoofipGll^sitea 
Potonie and. Sremp has a dilete 
aperture). She Ehodesian forms with 
tnlete apertures and with or without 
etnas are all included in this genus



r

She Congo Jlicates are divided inio . 
polyplioatea and striatocolpatea, ■ 
and. may "be summarised aa 'follows: .. 
Deausaatlaporitea leschik. 1955 is a 
striate monocolpsrte form with horl- 
zontal and vertical striae } ,-wMlSt. ' 
Fuaacolpitea Bose and Jar, 1966 45 
possibly synonomous with PflVh«riT.te'a.,., .'.‘l-.: 
Hart in possessing only horizontal ' 
striatioas but may be distinguished v 
ty its more distinct colpus.; . 
Bontako-ffites Bose and Far, 196® As - . 
also a poiyplicate form bearing hori­
zontal striatioue, 'out an outer zona- 
like rim structure surrounds the spore 
equatorially. Bphedripitea Bolkositina 
is a single oral horizontally striated 
form usually lacking a colpus. 
Velwitschiapltes Bolkhovitina, which 
is synonomous with 'Tiwariaaporia Simplex 
(Maheshwari and Lele), bea^s horizontal. 
striatiocsj and a -thick exine ■with ... 
infra-puactation or small sculptural, 
elements. Many of these genera are 
difficult to justify, and photographs ' ' 
and descriptions a^e inadequate. % 
Bhodesian striate forms (sr'th. as 
seen inflate lit figure '■ ' sTe 
for the present retained in rittatlna 
till further work can he conducted. ••



■ Sfarsupipollenltes triradiatug forma triraflJatoa
Balme sad. Hennelly, 1956 ■■

Plate 5s figures 26, 27 and 28. • '

- . Hennelly, 1956, PlateSi f±gure&:59-35i
Diagnosisv Oval ±a outline, With two wini>i -folds 

. bordering the transverse sulcus vM.cE '
extends to the lateral margin on the' r 
txoxiinal face; a small trilete aperture 
occurs; sculpture consists of flattened, 
verracae or granl, or a ahagrata' ' .

. texture is apparent, .

ii lls
l l t l l
ilfSt-S
llStSt

Descriptions Shape: Circttlar to eui-circular Iq  .
expanded grains, sub-circular to - ■ 
oval in unexpanied grains. -

. Colpuss Monoeolpate with very "broad 0 .
almost circular shape in expanded 
grains, oval in unexpanded graiaa 
bordered "by two exinal folds 
extending full width of grains' 
is unexpandefi specimens. .■ -

Trilete: Usually present, rays may be - 
of equal length ranging from • . 
3-10 m  in length. .

m
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$
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Discussions

Distinction:

Stratigraphic
range:

Bxine: 1-2 n thick appearing- sculptured - 
or ehagrate, "but usually 1 - - 

. densely infra-^retloulate or - *
punctate.. . - .

Dimensions (2D SpecimensH %-as 20(33)44 /xj 
1-as 34(45)48 u. • . .  • ' -

j differs front M. ifcriradlatua 
forma stnatua in lacking atti&e. •. 
tfarminipollenltas trdjadiatua forma . 
triradiatua is distinct from other • . 
Plicate species in possessing a single -■ 
colpus, a trilete aperture and- : • . 
laoking stiiatioud. - .
Absent in Dwykaj rare to common 
in Black Shalea and Coals? rare -



Plate 5: figure 9%
WofHiin-tDO'ileni-tes trizaaiatas forma ' 
atria-fria Baiae aad Hennelly, V356, .
Plata 2: figures 36-37* .
Otral outline with distinct folds horde*!*® 
■fcte transverse aiatal sulcus? , ; . • - 
trilete aperture present on proximal .; .: 
face. Sculpture on proximal face . : ,.■ . • 
consists of curved striae and ribs • - 
that tend to parallel, the sutures of ' 
the trilete aperture. _ ' . V-

Bplotype:

Description* Shape* Circular to sub-circular in 
. expanded grains, sub-circular

to oval in unexpended grain's. 
Colpusj Eonocolpate; exinal folds

r aay extend full length of .
........  • pollen vilien unexpanded...' \

Triletes Hays usually present,
. often indistinct hut

. discernible. 2-5 /a long
and occasionally -unequal '

. • ia langtlu





Jlate 5s figures 24 > 25. • • • _ • . ■■ .
-'Besoriptiont ' Shape! Oircttlar to oral, irregular.; • ■ .; 
’ P. Colpust Very broad, sub-circular to

‘ oval, a«uoer-like* Exim T . folds.'
. when alî ireiy e^snaed&Q.not:. ;
.V ' . • ’ ' roach. margiE of pollen. -
•; ■ Trilete s Taint hut uerally discernible*.
. . • gays may ha unequal* extending ' ..

’ ' . 3-B«. •• • • •• ■ ..
.. Exines A thickened, or darkened, , ‘

.. ’ • equatorial rlra Ip found, thinnest
' . laterally along the equator 'aid.

. slightly thickened terminally .
• - on the exinal folds. Along •
• this rim exine apjears to he
' coarsely structured or lafxa- * _

punctate, whilst the reiaain4er •
_ • of the proximal and distal

. • esinB appears to tse finely .
. . " • , mfra-punotate or infra- ■
. . reticulate and mdh ligrter

- •. in colour. • . - -
’ . • Dimensions (8 specimens)s 1-a* ':

_' ' 25-49 ai; t-as 58-58 fU .
Discussions This rimmed variety taay well he an • 

. ... erosional product, hut the constant •
' appearance of these forma is thought . 

to uarraht tentative sub-division.





. • '‘■':Sui>;iUEOa» 'MGOSOflOEPJIsa (Kodeliouse , 1935),
- ! " V . Wilson end. Webster ' ' . 

'Senus! Crcadopites (VodeiLOuae, 1935) Wilson at 
■■ We'be'ter, 1946 ' 

rpe apeciea: CrcadopitSB foilicularla Wilson aai 
: ' Webster. . . ..

L&gnoeist Sllipaoidal to oval; furrow ext<
total length, of grain, open, at endej 
usually closed ia the middle ty 

. furrov edgea overlai?pins,in ....
shrinkage* • .
See Jansoniua, 1962, p. 80 for 
liato A few encountered in. Hai
1965 classification .and Congo si 
are ineluded belows

I Samoilovich, 1933*
1 (Hsumova) Potonie and /. 

&emp> 1934* ' . , ’ . . ..



*956, Plate 3i figores 55-5®* : ■ :

w o o .  ia .uiFtnso.,
U A « M 1 «  «***
1c m  m j  -M »S« « *  is '**“*'* cl°M ^
e „ i p »  (or « a « M )  i»

M M e a  -by overlapping exae , aM .ia; :- v

sUjJrtlT ^  “ a*?*111**/
lateral margins «r* !«*■>«*>> •‘"Art01'

o<nj>»«! mstaiw ja»=«I»
extends tae entire longitudinal . .. 
width of tile pollen. I1* ie usually" 
alit-ltte ani paraUA<®WeriaW*® 
5M* Hied ellgttB U ‘ ̂  V;/

’ - i*6ader ^  '
'fttUU Win. les« thaa l »  ■;:

Btttteturea finfv-'a-cranctaie). .-, . ■ .
, ' i W M M  (10 «J»o iM M )j 1-as 20-JS.*!

ovsl to.*isii<«»5 lateral 
are acwte -to sharply r<rana&.Desoriyfci«as Shades Elongate



Cyoad.opltg-3 neveai (Hart. 1Q64^ Hart. lQ6«i /
Plate $:■ figures 29, 30* • ' . . .
Holotype* giDkggnyQadOPites nevesi Hart. 1365. .
; ; Plate Is figure 1. . • •"
Diagnosis: Outline is circular to slightly 1-a

. elongated* Degree of roundnees la between. 0,6 „ d  1,1 ji... g lIOoj, 00̂
is wider at Its extremities than at its. . :

■ centre, and extends the full length of
‘ the longitudinal width. Colpus is up to

i width of pollen. Sculpture is granulate..

Descriptions Shape: Is strongly circular to slightly 
' ' sub-circularj lateral. margins

. ar© rounded. .•
Colpus: Distinct, narrower centrally 

than laterally and extends 
full longitudinal width of the 
grain. Central width varies -

-  ...........  1/5-4- of-t-*. width depending . --
• on compression. • .

Sxine: 5‘airly coarsely structured. .
Apparently granulate, hat -

. under higher magnification 
. (x 1 OOO) densely infra- .■

. ' punctate. ' . ' ' -
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Dimensions.(8 specimeii®).: ..t-at- ... ..-,
• ". •- . 40-54- uj . 1-at 42-£5 tu' <■ ' ' 

I Balme an4-SenneUy--'.i 
less KKxnded* sea. alig&tiy aiKaller, •■:. ; 
Twit may Hell he j-srtly eynonsmoKs -... .. - .;: 
•with-this species due to the. gersr|3' 
overlay in features. :
GvcadOTiitea -naves! ia distinot by ite.-: 
degree of rcsandnesa, granulate •. .-..-. •,;. 
sculpture antt.size. - . . . - .
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Distinction:

. . face of aporee varying— , v-
• (possibly das to erosion)from f. 

laevigate, finely infra- . :
. punctate to minutely oonate os 
distinctly granulate* ■ 

Dimensions:(6 specimens); Tetrad ' 
diameters 25-48/11 '
equatorial d: imater of aporea: 
18-28  . 

The Hhodesian sjieoimens closely . " 
resemble Q. horridue Hennelly, butare . 
generally smaller in size and have . 
very variable exinal sculpture.

is distinct in possessing a tetrad . 
arranged body vith rhomboid outline. 
Bare to very rare in Dwykaj absent . 
in remaining stratigraphie sequences.



• AZONAIfiTES later, 1 9 5 5 • :. •
. - infra-turma: PSIXOEAPIII Er&tman, -1947' - - ■ •

Gemiss Pllastiora (al« Idlasoorlteal Balme and: - 
' • ' • Hennally, 195G ... ' • - . : v- ,.\

Eype spacieas- Pilaaoori'tes calculus Balme and Hennelly? 
Diagnosis* Circular, eote-carcolar to oval outline;’
’ ' lacking naptotypio markings, although 1

. . sxine nay be irregularly ruptured, . -
ezine smooth, granulate or micro- ,

.. reticulate* . . . . . .

i calculus m i1
Plate 5: figures 1, 2. 
Holotype: Balme and. . ■ 

Hennelly, 1956, Plate 3s figures 60-64» 
Circular outlines exine differentially - 
thickenea oh one hemisphere* Sculpture - 
laevigate, granulate or finely reticu 
late* - -

Descriptions Shapes Circular to sub-circular witlr • 
occasional compreseional . 
folding.
Devoid oi' any -true haptotypie 
markings; random rupturing 
resulting in splitting of *
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