
236.
I!

(4- Speointens) t l-a: 
75-?5fi{ -■ t-a: 4-5-55 ja«

cm
9 SO

Discussion: This apsoxea is assigned "to I 
Hagi^ADon an-t-fcofl on the 1)8818 O f |

- longi'tudipal and svei^e rib̂ I.-

However, no pre^exiittlng specipd £ 

far encountered takas into account tke 

very conspicuous dirtal folds, caloag

■ i -fcbe sacei roots. . . - -

StratigrapMc Very rare an •sfie Mil- £o«er. - •
range: Uadufflabisa Sflidetanea only.



r

Slate lit figure 
Holotypei ; Hart, 1964. • '

Hart, 19^4. • 
The proximal cap bears six- longxtudi»61 
ribs in polar Tien. The central .
body is approximately circolars with . 
a distal keel made up of a central ; 
transverse sulcus "bounded by one: • . 
transverse rib on either side* .

Shapes Ssploxylonoid to seaJsiy ■
diplosylonoid. .

Central body: Appsoilmately airculsr 
to slagh'cly (t-a) oral*

■proad-mal cap: Baara 6-10 irregular •, 
spaced but more or less . •• 
parallel ribs, 2-4 tx wide.

Distal salcte* Traeaverse distal sulcas* 
occasionally indistinct, 3-4 jtt 
wide, stretching almost fall ■> •• 
breadth, of ■the central body* ..
Coe pair of striations.oa • 
either eida of the sulcus asark 
the pair of flanking transvorea 

, xibs. • ■ . .

Hfit
f





- ' Genusi‘ Tlttatina Luber ex Jangonius, 1962 
2jpe apaeies {designated by Jaasonius, 1962)j Tltta-rtwn 

subaaceata Samoilovich, 1953, .

Striatoluberae Hart (1963a). : . 
Paravittatica Balms- 1966, - ;
Striate pollens with very small aacoi 
or lacking sacci altogether. - . , :
Shape: Usually baploxylonoid to a lightly : 

diploxylonold when aacci.are. . '

• Proximal cap: Longitudinal riba
 ̂ conspicuoualy meet, fuse or crowd..

together terminally. When Joined ' 
together ia a continuous .

1 ribbon-like manner, -the proximal
longitudinal stiiations pass . 
dlstally into transverse loops. . 

Diatal zone: Bay "be laevigata, granular, 
or transversely striated, • • . • 

Discussion: Janaoniua 11962) created a new infra- >
. turma, the Costati, to house etrlate

forms (such as TittatlnaVvhich posseas . ' 
small or much reduced »v2mantary . .

■ saeci. This tĥ r'vfor* represented a . ‘ 
transition group between striate 

. species with, and those without,
. functional sacci. Hart (1964, 19 65, .

.. 1966 and 1969) prefers to regard - -a
yittatina (as diagnooed. above) as a 

. form-genus within the. Striatiti due
*to its morphological links, and close



. Balme (1966), however, regards the . . .
• yittatina group as Monocolpate and . • '
. - . transfers it to the sub-tunaa Polyplieates,-- 

. He further divides the fora genua into
3 morphological categories, the • ■ .

and the non-saccate ̂
{i.e. Paravittatina). Whilrt the opinions 
of Balme are strongly favoured, the' 
species encountered within the Mid- 
Zambezi Valley are sufficiently varied 

. in morphology to be better retained
under the wider scope of Vlt-fcivMnq 
(sensu Jansonlua and Hart). With -Hie 
exception of 7. afrlcana. other forms 
are too rare "to describe and evaluate 
with certainty within the present 

. . borehole. It is hoped that future

. work and material will allow for more
preoiee generic and specific distinction. 

Stratigraphic This genus ie distinct from other
Striatiti form genera on the basis .
of its rudlmeatary, or entire laok . 
of sacci.

range?



' . Tittatina africana. Hart. 1966 . ' - . 
■figure 154 ' :

Salujha) Bains, 1966* .
A Striato pollen grain without eacci. ,
Hie prozirial cap bears 9 to 22 longitudinal' 
sits in polar view. These meet and' . . •'

- coalesce in an orderly fashion forming . 
a concentric pattern. The more lateral .'• 
proximal riba curve around the terminal. ■ 
parts and unite on the distal surfa^a. ■ 
Each terminal area is' thereby markedby 
from 2 to seven distal transverse ribs, ' 
the inner rib being markedly wider than .

1 Shape 1 Haploxylonoid "without any
evidence of saoci, longitudinally 
oval to roundly quadrilatei'al.

R m e i  Thin and structureless intezine 
vith laevigata ribbed axo-exine. 
Bibs are 1-3 A> apart and 1-4 At 
wide, coalescing to form ribbon-* 
like loops from proximal surface ■ 
onto -the distal .surface. - •



: Proximal cap? Divided iato 15-24. . . . -
• . • . , longitudinal ribs, mainly revolving
... . ' aSrOund twin concentric points or .

. . ' ’ a central inner rib.' The.lateral •
. proximal ribs loop over the 

. equatorial parts of the. grain •
to become distal transverse ribs.

. When seen in.compressed polar ■'•••• |
. . view two aeta. of ribe a*e ctovieaa,,
' ' . the longitudinal set on the ■

proximal surface and transverse. ’ 
set on the distal surface. ' : . 

Distal surfaoei Both terminal distal.
areas show 4-6 transverse riba^

' the innermost riba being the - ■
-widest (up to.5 /ft) and longest* . 

Dimensions (25 specimens): 1-a! '
30(37)45 m  (t-a): 29(33)59 au 

Discussion: V. afrioana- is separated from other;apeoiea 
(in Africa) by size, the presence of 
two distal areas -with terminal transverse' 
riba, variation of width of transverse- . 
riba, and the numbers of dominant proximal, 
and distal ribs.- . •

Stratigr&phio Absent in Dwyka and Black Shales; common 
ran®et to abundant in Lower and Mid-Madumabisa .

. - .Sfetdstones. '



Bolotypes 
Diagnosis:

V. minima Jansonlila. 1962.
Ibis species is a non-diaacoate . 
Striatiti. She shape is blunted ovals, 
with long sides. The proximal cap .Is -v 
oonvex, with approximately 6 tiiiofc riba 
and a continuous equatorial rim, whilst 
the distal surface is conc$?e and 
laevigsfce. . . ' ,
At the terminal sections of the distal 
surface, along the base of the. . "... ■. 
proximal cap, thickened solid or weakly 
inflated protrusions occur similar . .. 
to rudimentary eacci. ' ' .
(K.B. size* 1-at 20-50 m > t-ai .

. 14-20/u). .

Description: Shape.: . Soundly oval in 1-a direction.
■ . . with blunted ends. The proximal'.

side convex and the distal side.



' .. ProxLnal caps Bears 8 -1 2 longitudinal .. 
, ‘ ribs usually parallel with - / . '

. . soaie wedge—shaped, A continuous.
; . equatorial rib may be sees,' ’

. . which is aot fused to tha inner
. ' riba; 1-3 Ai. widej exo-exlne

‘ ' infra-punotate. . • .
. . Distal surfaces Terminal distal ‘
. . . sections give rise to diet ally

inclined darkened solid •
• structures which may. be' weakly

inflated, and infra-ponctate In >' 
sculpture, 3-5 m  wide* w  . 
Between these structures the 
concave distal surface is 
laevigate.

Dimensions (4 specs.mens): 1-a;
18(25)25 /uj t-as 12(15)20 /a. 

Discussions This form.is tentatively assigned to •
7. minima, hut vanes in larger number 
of proximal striae and ribs. '■

Distinctions This species ie distinot from, other •
species of Vittatina by its amni1 • .
size, rudimentary paoci, and number -.-
of longitudinal ribs* .

Stratigraphies Bore in the . Hid- and lower Madumabisa 
raa8®» Mudstones only. ..



245.

Infra-tuma: DISACOIAIHIEETI leachik, 1956 - '•>
. .Genus: Platraaocua Naumova ex S. Botonie and

- . ", Klaus, 1954 . ' •

Type «pecies (designated by Potonie and Slews) i yiatrsacnua
- capilionls S. Potonie and Kremp. ,. • . . .

Synonymsi Cuneatisporites LesohiJc, 1956. - ’ .
. Pltrosporites (Sevard, 1914) em Mantua, I960.

DiagKOsis: (sensu.Balme, 1966 p. 175) . ’
Shapes Diploxyloiioid.
Central body: Sense circular to sub-0ircular» 
Sacci: larger than central body, greater

than semi-circular, with or •
without lateral bladders. • •

Distal sulcus: May or may not be present. 
Strongly filploxylonoid disacoiatrilati 
are common in Permian sediments and their ' 
generic boundaries and species differentia- . . 
tions are difficult. For the purpose of . . 
this thesis a broad category (sensu Balme, ‘ .... 
1966, based on de Jersey, 1962 and Jlayford . ■ 
and Dettman, 1965 and Clprke, 1965a) is . 
adopted, embracing those forms diagnosed . ...'

Discussion:

Pltyoaporitea (as amended by Manum) was . 
originally distinguished by some authors 
(e.g. Jansonius, 1962) from Platysacous 
on the grounds of sacd size, presence 
or absence of lateral bladder and the . 
position of the saooi roots. Hart (1964,



aynoHOHoua, sad. placed them under 
Pityoaporites. However, the holotype - 

• of the type species of Pitvaan writes
is inadequately illustrated and difficult 

- to compere, and therefore the overall 
' genua Platraaocus is preferred (see- .

Segroves, 1969* p« 196» Balme, 1966,,
' . p. :73). • • • .■'••••
. CuneaTlaporltea (teschik) was retained

separately "by Bfaaradwaj (1962) due to the 
distinctly oonoave distal saccl roots'

. aod transversely oval central "body. . -
Harv (1965) aod Clarice (1965). regard 'this 
as aynonomous with Platvasocms. 

Distinction: Platyaaccua is distinct from other .
Disaooxatrileti genera on the 1)3818 of 
its moderate to strong diploxilinity, . 
and distinct central "body* .



i (leaohlk) Hart, 1965, hot* 
oootb. ■ ■ •

Plats 15s figures 1, 2. 
Bolotypei lescbik, 1956, 

Moderately to slightly diploiylonold- -. 
an outline? central Tjody is elongate 
in the transverse direction, and 
faintly granulate. Sacci are greater" 
than semi-circular in shape, larger 'r, 
than the central body in size and - 
with a tendency to eloi^ation in the . 
1-a direction. Distal zone is about 1 . 
i to $ 1-a (central body), with distal. . 
roots coning close together laterally 
hut not coalescing* -

Descriptions Shstpes Moderately diploxylonoid. . . 
Central bodys Fairly distinct to

clearly distinct, oval vith 
. transverse elongation; faintly .

. granular ezine, _ •
Sacois larger than central body in

size, and greater than semi- ■ 
circular in shape Kith . .
characteristic elongation of the. 
sacci in a longitudinal direction*.

L



, or may not join to form narrow 
. lateral ■bladders. Infra­

reticulation moderately criartre, >• 
lumen retdially elongatingfxoBt 
the sacrii roots.

Distal snlouss Distal roots of saeoi 
are concave, meeting laterally 
and framing an oval-ahapad 
sulcus -witb sharp lateral 
eztreaities. She sulcus is . 
i~k 1-a (central "body) o*
10-14 tt wide in the middle* 

Dimensions (6 specimens)* Total 1—at
75-90 a.; 1-a (sacei) j 55-45 /iJ 
l~a (central body): 25-30^; ' 
t-a (aacei): 48-54 «.? t-a 
(central body): 38-42 «. .

P. radialla is very similar to 
P. imperstdcuua (Andreyeva) Hart, /

?._yate^lla (Ishchenko)
Harlj 1965, in that all 1&xed apeeies 
exhibit similar degrees of diploriJinity, 
fusiform (concave) distal sulci, .



Distinctions

Stratigraphic
Tanges

r

roota separating them (Hart,- ' 
1965a p. 57^59). . • •>":
The specimens encountered vithin 
.the Bhodesian material possess 
sufficient variation to fit all 
three diagnoses. therefore, • 
P. pfldinH-B is. used to 
acoommodate all such forma.
P. radialla ia distinct from - . 
other speoies due to its 
moderate diploxylinity, 
transversely oval central .
■body and distinct concave — 
distal sulcus. .
Hare to common throughout the • 
stratigraphic colusm,



• . ' Hart, 1965

{Plate "15i Îguasa 3. . • - '
itesoripti&m s&spet Strongly to moderately diploxylonoid.
' Cefitral toofiys 3>ense, dark in colour .

; . . gn<=i clearly distingoishad,An. taes$_
• specimens, circular to aub-ciroular

. • . (slight 1-a elor^ation) in shape? ..
• surface finely to moderately infra.—

• . punotate. • • ; • - . .. u • -
. Sacci* Much larger than central "body, sol. •

greater than seai-circulax in size; •.
• usually vith minor taflial folds .. 

issuing from the sacci. roots. . 
Moderate infra-reticulation; .

, lateral bladders present, not
much inflated, joining the sacci . ... 
(1-3 ax vide)? strong distal . - 

1 inclinations. . . . -
Distal sulcus t Distal roots aistinot .. .. 

to ohacura> parallel end • ■ . • 
stretching almost fall width . 
of the central hodys peripheral • 
folds under distal roots often ... 
present? . -distal sulcus very • • 
narrow when distinct, 1/5 less . .. - 
1-a (central ‘body).



iftjuensions (10 specimens):. Sotal 1-at . - 
75-105 m  1-a (aauoi): 32-45/a} - 

. . 1-a (central 'body)s 35-4 0/1}. ■
' t-a (aaooi)i 40-55»! t-a 1

(central 'body): 28-35 »*»' ,

Distinction:

Specimens found in the Mid-Zambezi 1 
core are usually smaller in aize than 
those assigned to p . (see Hart* •
1965, p, 6o) • However, in other respects 
the descriptions are similar. P. fusous . 
Goubin is regarded as a junior aynonya.. 
Platrsaccue an. of. P. lesChiki is .< \ 
distinct from other species due to - . 
its strong diploxylonoid outline and 
narrow distal zone* . . ■
Absent to very rare in Dwyka? rare .In . 
Black Shales and Coals) and rare to - •



Diagnosis*

Discussions

Dougherty. . - ... - . ‘ '
' Shgpdi Disaooate haploxyloaoid to . :

. ... . - slightly diplraylonoid. ' . :
• Central 'body; Circular to oval; .no. . . •. 
.• . tetrad, sutures present) .proximal V>

. . cap finely and uniformly sitruettuted* 
Sacoi: large crescentic to hemispherical' •.

in shape, little distal inclinktibiî .. 
Distal zone* Thin, "broad, about ona.
. quarter or more I-a (central feody)'.

. ia width, and - lacking a sell.
delineated sulcus* ■ .. . : '

Balme. (19.66) diBcuBses at length the long-, 
and varied history of the. genuff Alispbrites,. 
since its original definition by. ' , .. 
Dougherty. Several emendations to. restrict 
this genushave been attempted. These- fall : 
into two group® teaed on . . 
a) Doujgierty's broad concept {Bouse^ y. 

I960; da Jersey., 1962, 1964.! v.
Playford and Dettman, 1965, quoted 1

. . . by. Balme, 196.6),. and. ...
"b) The morphology of the type species*'- .V : 

. D« opil Dougherty (Eotonie and.. . , -: 
Erearp, 1954, and, Claus, 1963 - /,



' sohool of thought required the . .
. presence of a distal snlcas, whldx. .. .

- -would imply olose similarity to \ • • . - ■ :
. . . Pal oianorites. Balms, in order -fco V
'. . clarify the morphology of the type !
: species, re-examined a sample from; / % .
. tha stratus typious (Chi nla . • ; . ..' -. v
. . Formation) and was unable to, establish."

"with certainty the possession; of - .. ?
- a distal sulcus in specimens- otherwise

. comparable in size and gross morphology- -
to A, opii. Balme therefore concurs 
with Wilson, 1953 and Bharadwaj, .. . v;. T 
1963 in their emendations which lack i<; ;

’ a defined distal sulaua. ' . ..' .
The distinction between Alisporites - ’’ 
and Platraaccua Naumova ex H. Potcnie ; ‘ '

. and KLaus is "based on degree .of . . . 
diploxilinity; 3uloatla-poritea . ' ; - f;’,

' Bharadwaj is characterised by the . . . • '
possession of a distinct narrow distal ".y 

. transverse sulcus. PiTmgpolieniteg ; ■-.£
Haatg. Cedrlpltea Wodehoaae and Poaooarpitea 

• Oookson ell possess varying degree^--'
. of diplt'silinity and strong distal. . . "• 
inclination of the- aacei. Tesipastiffica - •, 

. (Schemel) possesses 'lateral bladders* > . *
Titraiflporltes Leaehik possesses, a very . ,

" small siae. - ' ■ -,v.-...
Distinctions .. Alisnoritea is distinct from otftay

Bissaqiatrileti genera in possessinga : •
• . haploxylonoid to slightly diplOXTldaoid: ‘



eatliae and a TH*osd;.uEa£mctta?8d 
distal zone, with, little distal 
inclination of'sacei. ~



Plate 15* figure. 4» ' • . . - "
Description! Shape: Eaplozylonoid to slightly : ” 

diploxylonoidelongated in a '■
, longitudinal direction.' ,

. . ... . Central body: Sub-circular'with slight 
. t-a elongation, distinct in "- .

outline, especially dense 
terminally in the area Of eacci . 
OTeriap; leas clearly delineated 
laterally? proximal cap infra- " .

• punctate to infra-reticulate, .
Saoois Ecfual to or slightly greater :

. than semi-circular in shape, ,
" slightly elongated longitudinally,

cad equal to or larger than - 
central body in size. little. -  ̂

. distal inclination. Some
specimens show thin lateral 
connection between eacci, but 
lack true lateral bladders* .
Saooi infra-reticulate, lumen . " 
increasing in size and becoming- ! 
radially elongated frcte sacci . 
roots. . ..

Distal zone: Sacci distal roots '
. . parallel-sided to slightly convex
- aid well delineated; framing a

broad distal zone 4-i- 1-a



Dimensioned20 specimene}! Sot^l l - a i : 
50(60)65 ai? 1-a. (eeatral; body) j. 
24(28)35 jat . 1-a (sacoi): / 
24(25)30 «} t-a (central body)*

. 31(36)42 a? t-a (sacei):.-; ‘
' ' 26(33)44«. -

Alisooriteg an. cf. A. plicatua seems ; ’ . 
to "be very jlosely comparable to a : . .. 
form by this name and encountered ‘by .\ - 
Segroves.(1969) in the Perth Basin* ■
Western Australia. She problem of - . - . 
naming ̂ hia species is markedly hindered. ' 
by lack of adequate photographic . - ' 
comparison, but on basic descriptive ,• . 
comparisons, the HhodeaieB forma differ 
from A. 6pii Dougherty on the basis of ■/. - 
soaller size range: A. luncta (Kara Murza) 
Hart bears a narros distal-zone with a./.- 
•transverse narrow sulcus* A. perlTiflnTgemin 
(Andreyeva) Hart would, seem, to be fairly" 
closely comparable in having strongly V 
convex distal saoci roots and a broad o- 
diatal zone (2/3 1-a central bo$y)» but it ■ 
is also said to possess a narrow distal. ' 
transverse sulcu.,. Segroves - . .o-? 
(1969) remarks os the .





258,

figure 5.
graoillg Segroves, 1969, Elate St 

figures H-J. -
A1__landiaBa Balme, 1966* .. . 
Baploxylonoid usually langi-fcu&iaiuly 
oral is shaps. Central uody 
sub-circular to t-a oval, usually 
indistinct. Sacei crescentic to 
eemi-oircular in polar view, with 
occasional lateral "bladders, 
little distal inclination} distal 
zone parallel-sided.; i—% 1-a 
(central tody) very thin.

Description: Shapes Baplosylonoid, longitudinally
ove.1 to sub-rectangular. . . .. 

Central bodys Indistinct, sub- , .
. circular to transversely ; ’ .

oval; proximal infra-punotate - .
. - ..............and. often -bearing small— • •••• — - •• t

■ irregular folds. . .
Saccis Bqual to or smaller than central • , 

body in size, less than s'emi-oixcular
- in shape and not prominently ..'y.

. distally inclined. Lateral • .

Plate 15s 
Bolotypes

Synonytnss 
Diagnosiss



Discussion:

Distictotion:

3tratigraphic 
ranget

connections betweea. 3aooi are "
• occasionally-present but tha ittfltffced,
. bladders were not encountered. 'f:-y
Distal zone: Distal sacci roots parallel . 

and relatively indistinct; distal' 
zone broad, about J 1-a (central 
body). Occasional haphazard :
raptures faintly visible. . .

Dimensions (15 specimens)* Total 1-a* . >. 
72(82)115/us 1-a (central body)i ■ 
45(53)58/1i{ 1-a (sacei)t 24(28)35 Ai|. 
t-a (central body) * 50(55)65 « 5 • 
t-a (saooi): +5(55)65 ».; ' ‘

X similar form was illustrated but not . .. 
adequately described by Pfftdnie ..and Dele : 
(1961, Plate 3s figure 82)} A. landiana ' 
Balme, 1966 is regarded as closely simileccj . 
the only minor difference being the tendency . 
to longitudinal elongation of tie central . 
body as opposed to the generally transverse • 
elongation of the Bhodeeian specimens*. . . 
■iJia-Doi-ites araoi?.is is distinct from 
other species due to the large size range. ’ . 
indistinct central, body and very broad . .. 
distal zone* ■ ■ • '
£are in. Dwykaj common in Black Shales ~ .. 
and Coals; and rare in Uadumab&sa " ' • ‘ ]
Mudstones, . • . 'I

&



£late 15t figures 1-4-* - •
Nearly haploxylcraeid; central 'body < - 
circular to slightly oval witit thin . 
proximal erlne; aaooi crescentic with 
a slight distal inclination; infra-, . 
ratioulate -Kith lumen about 1 In 
-diameter. Distal sons oyalf maximum - 
breadth about & 1-a {central body) • 
and thin and transluacent; soinatlmea : 
faint peripheral intexinal folds below, 
tha saoci roots occur. . , .

Shapes Haploxylonoid, longitudinally'
oval to BMb-reotaagalar.-' . . 

Central body* Usually indistinct»
thin and circular to sub-circular’ 
in shape; proximal surface. 
finely infra-punctata. .. •>' 

Sacci s SemA-oircular in shape and- equal - 
to or slightly less .than the..; "

’ central body In size; well- •
■ separated laterally, with, slight 

. to moderate distal inclination £ -.J: 
Infra-reticulation ooarSa,. ■ -



. : - •-»'" . to.medium with distinotr '-
. .-•• .’ . agui-dimensional 5-6-sided lumen, *

. . 1-*? jU in diameter.
. Distal zones Distal saooi roots,parallel'

• to slightly convex and often .
. distinct} faint peripheral

folding occasionally associated' •
: with distal saoci roots* Oblique

. . compression foias •fequSntly • ■
. distort entire pollen grains. ' 

Distal zone 'broad, in polar vie* ■.
• about £ to $r 1-a (central.'body).,

thin asi sculptureleas; •' •
Dimensions (20 specimens)* Total 1-a: - - 

' 40(50)58«; 1-a (oentral body)i .
. 25(28)34Mi 1-a (sacoi)s 1 8(21)24

t-a (central body) t 2?(5o)3 8 *j 
t-a (saoci) t 28(32)40 /u. =•

Diaouasiom This form species is similar to A. '
tepvu-conroa described by Balme from th«

. Salt Bangs, the main difference lying -
an the slightly larger size range and 
larger sacci infra-reticulation in the

. ....... Bhodesian. specimens. A-narjndulgemia-. ■......
(Andreyeva) Hart possesses a narrow

• transverse distal sulcus dissecting



!_

Distinction:

Stratigraphic
ranges

: the broad (2/3 1-a central ’boajr) ;
. distal zone and strongly convex . 
. dlatal roots. A. iBdarr-garijH ̂ . . 
Segroves has strong distal incline­
. tion. . ' • ■ .

from other species in being • 
haploxylonoid, with a vide distal' 
zone separating distinctly infra- - - 
sculptured sacci* . . . >•■■■ "• 
Bare to common in Dwyka; rare in 
Black Shales and Coals; and absent 
to very rare in Madumabiea. Mudatonea«

U
— --------- -— ---------\  ‘ ~7I—
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Rut,(mtlapoirlteB leschilcSMSnded .
' - ••• Bharadwa3,..1962i .

(^17 original assignation):.. Suicatlapoiftteg.. '̂ 
Interposltus Seschifri. . -

\ Shapes Haplosylonoid, oral to oiisalai- ; '.v •
■ ' outline in polar -Tiew. ';'X ••

Central hoayJ Taintly aisCernibiei •
usually indiatlcctf thin-: 
vailed, shape undefined.^ -;

Saccis Distally inclined, infolded da ,v . y. i 
. a. characteristic nay; exine '-v

■ medium to coarsely Infra-; : . ;
reticulate. •

Distal zones Narrow slit-like suloue. : 
Salc&tis-porltes as originally aescrl'oei ... 
ty Leaohik was indiatinguiahahle fro* . . 
anar.o-Ktea Dougherty emend. Ullaon. . 
and some authors (Janaoniua( 196? . ' .
. ana Potonie, 1958) regaraed them aa", . . 
synonomoua • However* Bhaiadsf&3 (19.̂ 2) . 
ovfln.4nftfl the form.and emended: the ' 
diagnosis, on the hasis of type morphology* 
to include a more, circular shape,. . • . > 
indiatin<st central 'body, more aistaily - .

. inclined sacci, and characteristically, , 
a Tesy narrow distal sulcua along which . .•,



implies the presence of lateral bladders 
vhere the central tody may he distinguished, 
as being transversely shorter than the • 
sacci e.g. in 3. ovatua. These /
ch&Tajteristioa olearly differentiate .
this form gemis from AlianoriteB which 
possesses, amongst other features, a • 
broad distal zone and lacks a sulcus. 
Yesicasoora Schemel is dietinot in being ' 
smaller, with lateral bladders, a distinct 1 
and circular central body and s wide : 
distal zone. As emended by m  is on and ; 
Yenkatachala» 1963 > Tesiaaspora retains . . 
the characteristic lateral bladders ..
hut the distal sulcus varies from fusiform, . - 
irregular to slit-like in outline. ' This 
lattor diagnosis overlaps the characteristics 
assigned to Suloatisporltes in part -
and is therefore regarded in this sense ' 
as a partial synonym. For the purpose 
of this thesis Veaicaspora (sensu 
Schemel) is retained (with a vide distal 
zone) in order to clearly distinguish
forms assigned to Suleatisnorites.. ... -.....
Sulcatlaporltea is distinct from other . . 
Disacciatrileti genera by possessing a- . 
haploxylonoid. outline* an indistinct . 
central body and a very narrow distal



. 8Mloa.tiaftOTi.-taa' cvatua Balme and Hennelly
Plate 15J figures 8 
Holotypet

9.
Balme aoi Heanelly*

1955, Plate 5: figures 49-52. . . 
‘Vegioaspora ovatufl (Balma andHannallvl • 
Hart, I960. -
Suloatisporites ovatua (Balme sal .. 
Hennelly) BharadvaJ, 1962. ' 
tTOn Alianoritea ovatua (Balme and s.' . . " 
Hennelly) Jansonius, 1962.
Haploxylonoid oval in outline. Central 
body occasionally circular, normally 
transversely oval and indistinct or. • . 
forming a darkened area in the centre . - 
of the epore. Saoci oreacentic to semi-' 
circular in outline, finely infra- J 
reticulate and distally inclined. ' 
Narrow lateral hladdaia join tha eacoi. 
Distal zone is occupied by a narrow 
parallel-sided sulcus, often becoming; 
obscured due to saoci overlap* - "

Descriptions Shape* Circular to longitudinally
. oval and strongly haploxylonCid.
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. Central boays Usually indistinct, but often 
. a darkened area indicates tfcfc-
. . shape outline rarely circular, • -

• usually transversely oral* • .
. Sacci: Greater than or equal to semi- :

. - circular in shape; and larger •
than or equal to central “body. - 
in size;' infra-reticulation • . •

- . evenly distributed, and moderate. ..
. to fine, sacoi are not clearly •

delineated due to indistinct 
nature of central body. . . ■ ■ 

Distal zone: Tery narrow, ocaupiea - 
toy a parallel-sided distal 
sulcus which is slit-like, . . .

' 1/5 1-a (central body) or
almost disappears wv j saooi

• overlap.
Dimensions (20 specimens): Total 

' 1-a: 48(60)65 m; total
. t-ar 38(^3)55 m. . •

Discussion: Sulcatiaporites ovatus is a distinct . - 
Permian forta wklch. has been recombined 
±n a number of genera due to individual. .

‘ - authors interpretations of the. .
importance of the lateral bladders - e«g« the



Distinctions

Stratigraphic
ranges

'wi'Si a;.narrow aistal sujcrts. . ' 
Jansoniue Ittol'iicLea wider this- sp6oi&B 
natne.forma vith broader distal zonea,\ 
whilst Hart grouped, these forme ': 1 
Sander the genus Vesioasoora due to . .... 
the presence of lateral bladders'. '
The Bhodesian specimens ar« regarded 
to he sufficiently distinct by 
possessing a narrow distal.sulcus ■. ' 
to warrant assignment to the'genua.: - 
Sulcatisporites. . . 
Suloatisporites ovatus is diBtirLOt ' 
from other genera on the baaia.of. 
smaller size range, transversely 
elongated central body and slit> 
like distal sulcus* • . '
Bare to common throughout the '■
borehole dore. . -



1956, Plate 22s figure 10. - ." :
Shaps ia haploxylo&oid oval to almost - 
rectangular, the central 'body is , 
transversely oval and sacci are semi­
circular In outline, distally inclined ' 
and often, poeeess lateral bladders. ' 
Distal sulcus is about i cr less 1-a 
(central body) with occasional sacci . 
overlaps, parallel-sided or concave 
broadening laterally, (sizes total ' 
l-a» 41(63)90 Ai? total t-a» ' 3l(5lj?Oj

Shapes Haploxylonoid, longitudinaliy 
oval to almost rectangular. . 

Central body: Fairly indistinct to "' 
discernible, with darkened • . V

- outline ofte 1 more obvious....
terminally than laterally; • ; 
transversely oval slightly. - . 

Saccis Semi-circular in shape,- often ■ '' 
slightly longitudinally elongate 

. and larger than central bod’/ ifl : 
size. Sacci distally inclined ' 
with narrow lateral sacci ■
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. ... . • . connections forming- lateral ' - 

bladders which are often : - 

. ■ ' ' indistinct in width. Infrar” .

. . ' reticulation darkened., fairly. ..: . -

coarse and regular, lumen more . 

. - .. or less equi-dimenaional and . •

. ' . polygonal (1-3 /a. In diameter). _

Distal zone: Distal sacci roots ara '

• ' . . - parallel seldom stretching the full

. vidth of -me pollen grain and ara '

usually distinct in outline. ,7 ’

_  Distal sulcus varies from <$- 1-a

(central body) to slit-like. l a .  

many cases saoei overlap, particu­

larly in the central regions, - 

' thereby giving a false convex

shape to the sulcus. •

Dimensions (20 specimens): Total 1-a:

54(70)90^.} t<rta,T t-a: 3 8 (45 )6 5 « . 

Discussion: Tesieasoora milvlr-ua (Balne arid Heruieily) 

Hart is very similar to S. aBlendena. .. . 

but possess a more distinct central body,

. less transversely oval in shape and . - 

smaller sacci, relative to the central 

" " "body. S . splendena is also 'oharacteELs^-. ..

. tically more elongately oval to raotatfgu- .

lar in outline. S . ovatus is  smaller £a "

• size range and is  usually more circular .'

in outline*



Distinctions

StratigtapM.o 
, 'ranges'-

5 .  atilendeBs la from othsj -

. SuleatiHDOrltea- gggeiaa daa "to. its : ■ ■

’ elongate shape,medium Bize range and 

±tB transverselyelongated ceirtral 

■body which is  darkened. 4a outline.-,. •; 

Absent in  Dwykaj rare to common In- • . 

. Black Shales and Coala; rare to
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. Baloatlaooritefi •notoniei (lakhanpal, Sglujha i 

' ; Dube) Hart, 1965 , ' , .

. Plate 15s figures 16-18. . .

Holotype:

Synonyms* . 

Diagnosis:

l Lakhanpal, - 

Salujha and Dube, I960, Plata 2j ; ■ 

figure IS . . •

Yesicaanora maacinia Hart. I960.

SBgae is  haplozylonoid> rounded to . 

transversely oval. Central body '

is  usually indistinct but is circular' 

to oval in a t-a direction; eacci - 

semi-circular di.stally inclined and. 

'bearing a coarse infra-retioulum*. 

Lateral bladders are narrow but - 

indistinct, due to the thickness 

of the sacoi exine. M etal sulcus 

parallel-sided and very narrcs and •• 

does not always extend to the lateral . 

margin.

Description: Shape: Haploxylonoid, markedly circular 

to sub-circular. .

Central body: Usually undieoernible 

. . . bat circular to sub-circular 

. or slightly t-a oval. Proximal

surface grades almost imper- 

ceptably ix^o the aacci. ■ •



Discussion*

Distinction*

Stratigraphio
ranges

Sacois Betai-circular or lass in outline •: 

and, equal to larger than central 

■body in si2e. Infra-reticulaticL> . 

is characteristically coarse... 

dark end evenly distributed, ... :- •

. possessing medium.to large u

- equi-diinenaional rounded to -

polygonal lumen (1-3 Ai in diameter)... 

Width of eacoi szo-exLne is  . -‘~- 

relatively thiolc, 2-4 M  wide ■ . . 

giving oecasioaallj' a limboid - 

margin» Sacci are distally - . . ... 

inclined.

Distal sulcus* Distal saoci roots are ' ■ 

distinct, parallel and frame a . - . - 

Tery narrow elit—like Sulcus. -

rsages from 1 /5  1-s central 

■body to a mere visible slit, with 

. sacoi frequently overlapping. .

Dimensions {kO ajacimerLa) s Total L-at

60(88)129 W  total t-as 48(70)90. *i* 

S. insti-Satoa Balms, 1966 appears to be. 

very similar iB all respects bar the small 

size of the lumen (leaa than 1  tt in 

diameter).

S. notoniel is  distinct from, other apeeiea . . 

in possessing a rounded, outline, indistinct - . 

central "body (no:: atxkened in outline) ■ ' - 

densely infra-retioulat#d saooi (often ■ 

with limboid margin) and a larger size 

range. -

Absent in iwyka sediments; common ia  Black 

Shales and Coals; common *o rare in



Sezms: Vesieaspora Schemel, 1951 

Type species s Teaicaspora wllaonil Schema!. tqi£U 

Diagnosis* Shapes Haploxylonoid. ' '

Central "body* Circular and distinct,

■" laevigata to granulate;

>. lacking a proximal aperture*

' SacciI Possess lateral bladders, fairly

. distinct to very thin*

. Distal .zones Vide, fusiform.

Discussion: TTesicaapora (Schemel) naa originally 

described as an uncommon Carboniferous 

fora and diagnosed as above* Schemel. 

implied a Monosaccate condition (by 

including distinct lateral bladders) 

but did sot state this. Wilson and 

Tenkatachala '(1963) maintain that 

. Yeaioaspora is Stonosaecate and that 'the .

distal inclination of tbs "saccue* ends 

is  caused by oblique compression. . 

However, as discussed by Eosaake (1969, 

in Aspeots of Palynology, p . 250) soma 

species only possess a thin equatorial 

connection between the sacci, and distal 

inclination is still obvious. Although 

opposite sacci, which are connected . ; 

laterally to form a continuous equatorial 

cfcanber, do comprise a  Mraosaocate 

condition, it  is considered here that the 

Shodesisn spjcimens exhibit sufficient 

'variation in  lateral bladder width



and saeGi distal ioo Iir iaW ^’to sl< 

warrant inclusion in  this jjis^coa^: 

group. See discussion: «n 

Salcatiapori~fe6S^ Pla-t aaetttts iJiitSejfa; 

ift.'being diploxylonoii Ln outjiae, •• 

shilet AliB-Dori-t&B lac *b lateral 

bladders and M s  diBtinot distal^ ; *v , , 

sacci roota*

Distinction: VeaicaapQra ia aiatlBguishfld fxoa crbbe1 

... . . Dieeaeiatrileti genera hy  its - v :

liaploxylonoid outline,, distlnotceffitral 

. - body* broad distal zode and lateral.-

bladders.



Isaiofespora so. i .

H ate . 15s figures 12*0.3 , 15.

Description* Shapes Haploxylohoid to vex? t 

. airlMylOnoia, usually 

. . . ioDgitudiaally oyai, ' 1 : ; .

. - Central body: Veil outlined imd V ' . .

• • - distinct, usuallj- darker ihsa

. sacci and. dense, with coarse

- . iafra-punotate or -infra­

. reticulate sculpture oti ezine.

- Sub~circular to longitudinally

oral in  Bhape. . . ' . -

" Sacois Well inflated terminally, .

• and continuous laterally by :

• the equatorial detachment, o f ­

'  ‘ lateral bladders varying An '

depth from 1 to 5 jo, 

body exo-exin# nergsii 

impsrceptably Into del 

. sacci exo-ezine both j

oallyaad a -• ^ally, ao sacoi 

roots are difficult -fco. define, / ' 

Sacoi exine ia thin, and . : 

bears a  distinct infra-retiou- 

' ' ' "  lation of -fine to fairly  -- -

coarse lumen, elongating :

. radially from the aaod  ' , .

• .. detachment outwards. (Inmea 1 :

up to 1  z  3 /U in  dimension).

. . Laterally the infra-reticulation " 

i a  somewhat reduced bat not :

' niarkerlly changed. Sacci ofteir



WmTŴ -
;C: tsfsiaiŝ SS®

®

Mest

.Distal aonej ' indistinct Tsurfs iroadj '; ’

. exine etraotureleisa toVexy .’ ;>

" . finely Bculpturad. Bandea:"; V.

••. ..•■ ^ransverae (distal), teiars ••',•' : '

- . running across central ’bod# J.:'.'’'

' . and into sacci «irie arft. -".,!v ; :

_ occasionally discernible. ; . :

DimlenaionB (10 specimens)! ®otai X-i*

60(75)108 /u; total t-a;* \ 

40(45)70/a? 1-a (central ‘ ■ ' 

J»ay)« .40(50)68 yii{ t-a ; 

(central ti6dy)i 38(40)60./a* .

J





■Plata 15 > figure 14, ■ ■ '

Description! Shapes Haplosylcnoid to slightly *

• diploaylonoid and sub-circular !

. . to slightly l-a oval. • -

. . . Central body: Very distinct, usually'

. . . dark and circular to sub- - •

. • . ciroular lnfra-puactate to -

. . . infra reticulate proximal " •• •

•. . ezine. ■ ■ . . ; • ■ -•

Saocii Am  equal to or l«sa than serai—

. . circular in shape, and equal

. £3 or less central body -

.In sii/e» Sacci :exo-exiae ■

 ̂ detaches indistinotly (but -

basically sub-equatorially) 

fron the central body «xo-

- exines Eeticulation is fine . .

and regular. Saooi show • 

alight distal inclination. '

Sacci are laterally ' 

continuous by means of narrow 

lateral bladdara up to 2 n  •

• wide. • • . •

. 2>istal soas* Distal sacci roots are

also indistiaot, but in the . - 

. sab-eguatorlal region, leaving

a wide, structureless distal •



lttmensiobB' (8 specittena)i .Total Its*..',

• ■ ' 30(35)41.M5 ' t<#al t*a* • . 

. . 20X25)55 m  3,-a {central

boay)s , 20-26 Ai* t -a  (o a n tia l 
body); 19-2|>/Q« 'V...

She. general tsorpbjlogy o£ tliie • . . .  

specie fits She form genna •. . 

are -to-gl a porit e a Leschik amend. • - 

3wt<3aia*'in  that there is; a.emall..';.’ 

sijaraagss h&plcaylonoia to sllghtl?- 

Ciploxjri*>noid outline and no -clear1 -.■ 

distal Bulcas* aithwgk a - . , 

stjnictaraless G.-pertivroid axsa 

(leptotaa) vaB Boitatijiiea vitole Ca®



Stratigraphy e 
ranges

noted "by Townrow, 1962, quoted, la 

Balme, 1966» P» 14-6). 7« pallidua ■ 

Beiasinger is , however, distinot - 

from Veaicaaaora an. S  in being .r.. • -s 

smaller in size with a distinct .

distal "sulcus" of J  1-a (central •

body)* The Bhodeslan form species 

is  therefore tentatively assigned to 

TeaioaBnora Schemel due to its  rather . 

unique dense central body, lack of 

clearly defined distal roots and narrow 

but chaxacrtenstio lateral bladders - .

1969 has certain features in common . 

but has strong distally inclined eacoi • 

bearing coarse infra-reticulatioc, 

AHaporitea parvus de Jersey has a . 

tenuitas, whilst Vitreisporltaa 

Vof»nigflwaiail Jansonius is distinot 

in having a narrow distal zone, .

rounder outline end an angular bend 

in the proximal roots of the saooi. 

Absent .-*41 Dwyka; absent in Black 

Shales Coals; rare to common 

•in Lover Madumabisa Mudatonea.



281,

■ . ' iitfrar*5irmaj DISACCITBILEM Laaohlk, 1956 

-1 ’! . Genus s Jugasporites i-aanviv, 1956 

Type'-apeoieaj Jugaaoorltea deiaggnr,^ (Potonie

aud Klaus, 195*) Leachilc, 1956,

•M^guosia: Shapes Haploxylonoid to diplosyloaoid

in outline. ' . •

Central body: la circular to oval

(longitudinally or transversely). 

Proximal hemisphere possesses 

. a central dilete sutnr®, . .. 

Saccis Various in size and shape, .

. tut "bs connected laterally to,

form lateral bladders. •' •.

Diacuaaiom Hart (1965) does not acoept the

emendation of this forte genus by 

Manum (I960).

Distinctions Jugasporites l s distinct froo other

SiBacoitrileti genera by posaeaaing 

a dilete suture. - ..

Juaaaporites an. . •

Plate 11s figures 27-2S . ’ '

Description: Shape: Haplcaylonoid to slightly

- - diplozylonoid, longitudinally-

• oral. • ;

Central body: Circular to sub-circelar 

. and dense; ve*y finely infra-.

punctate, and beariaga ' "

proximal dilete suture. Arms 

. of suture stretch.almost the

i



full 1-a of the -central 'body

- .and are.-Blightly.heBt centrally. .

. . When open, arudimentaxy ' 

s. third arm to the suture is-, •.

■ - apparent pointing.laterally. . 

Sacci: Terminally inflated hat bearing .

- relatively-wide-lateral. i

bladders (1-4 ai wide) .with. • . - 

similar hut reduced stnict"U2»  ■£&• •„ 

conpariaon to the eacoi. > - 

Proximal'E-fctachmejrt ie suo—- v:-\; 

equatorial, hat diatal roota ", 

are concave and shorter than . - 

the transverse width of the . 

central hody. . ...

Distal zone: Distal zone is framed fcjy;

concave sacci roots, forming. , . 

an oval »^.eua, wider-.

. . centrally than: laterally. ■­

Dimensions (4'speciBiens)t Total l-a{

35-38/uj total t-as 24-»27va; . 

I-a (central hody) J 22-25 W  ; 

1-a (saooi)j 23-25/a} 

t-a (central hody)t 21^24ju» .

t - ■

■ :■ ;< *
V . • ■ ■■. A<j> ■■ ■■■:. ■ .4,1 ■ - ■: " I \



Stratigraphie
ranges

'Sh&s species rare, btrt of o - - 

stratigraphic interee*;?: It  

.£?ay well "be a sm&ll aa .yet ' -' 

imoature grain of a larger' -'-, ’ 

type, 'tnrt the open apertetre. (in 

■the illustrated specimen);' ." . •.' 

suggests maturity.- A disacoate ■' 

condition is  adhered so due to \ 

slight differential in

sacoi and lateral bladders, and" 

distinct convex hat close 

sacci roots* '

It is  . only encountered (aa 

rarely) in the lower Maclui 

Ifodstoner* .



' . Gentiaj XHintteB Koaankei',1950

' ’̂ 3?*\Speeiesi •Illinltaa rni^an. 195O,

 ̂ IHagaoaisf . Shapes . Baplceyicmoid to fliploiylonoid

- '■ ■* : . outline^-. -tf't 

■ .  . -v :- $ • Ce^jcyal U'iyi Ciicul&r c^.oval^ith^.

• a  alight11-a or- t-a elonga^

'• ’ :. \ Rroxlmal heoisghere ' ..

poaaessep a  central

’ . '' J ' apfirfure; the exine ia . '•

' laevigete, ^WtCtate or

' .''' fiaely granulate, :

j '' , : ;■ autui§8 of the todlete. Spiers:'

, i ■ sture,raa^ "he of ti^equal ■' •

. .--1 ■ > length,

- $i<stinctiom .Ba^tiitea ia  distinct from other

D t a ^  ei-trxleti genera ijii poaaeasing ' - 

v a jp5sJ,i«laI trilete airtore fent-: • ' 

:■ ' . / laafeirj 'tn’a. lateral bladders.. . •••-••

til- Uaiorta Ebsanfce. 1950 • • ■ '

Plateaus fiea .^s  • r-

Holotypei • ; T ' Unites.■ jalaua gbRftnVar 1950, '

■ p; Sa.ate-j.li • Sigure 5 . . ■

IfiaGQQtrtfii j ^loxj-lontj^. £n ou,tlinej '• central ■ • 

"body id o t J M a r  ox -with alight 

^ , ; • t_a ttlonga-j^n with a finely granu- ' - 

\\yl lata aculptp-e,. .



Description:

The tE-ilete aperture oears a  shorter • 

(transverse) arm' -W> the other two. - 

The saoci are semi-circular or less in • 

shape apfl- about the same size as central 

body. Sacci roots have attachment ll>ies- 

(or peripheral folds associated with, them) j - 

■whxoh frame a distal zone approximately &  ~ 

or less 1-a (central body) in-nidth. - •

m :: n:
Shape: Haploxylonoid, oval in  an -1-a

direction. •

Central body: Distinct, usually dark . 

and dense and circular to su'b- 

circular in outline; proximal : 

exine infra-punctate,  and bearing. 1 

a central tn lete  suture which is  . 

often indistinct. Arms of the suture 

are relatively equal to slightly 

unequal in length. •.

Saccit Sami-circular in outline) and­

- approximately the same siza.as. .. ..

. central "body. Infra-reticulation ' 

xa distinct •and fairly coarse* with 

lumen elongating radially from 

sacci roots. Distal inclination

- is  not apparent and lateral bladders 

are lacking, although saeoi exineg 

oay "be joined. ' •'
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Distinctions

. iast^l z.onet. sacoi rootg: ari...'.

parallel to. sub-parallf 1- ana......

• ' are aseociatedwith-darkened:'' -

: ' . . peripheral folds/at. .attachment 

lines. "iheselfrana .a dist^L..;:. 

' .. • zone about ^-4 l-B central^'-i1 

‘ ■.. 'body* . . ;.:-

Dimensions (6 specimens) t Total 1-fii.

■ ■' 50-75 »> total t-aJ 40̂ -44 Ml 

1-a (central body)V; 35^2/01-. 

. t-a (central body)t 40-42 ' 

niinitas  unicua 1b distinct from 

species by "being, haploxyloiioid la 

outline, and by the size i 

width of the distal zone.  /

Bare in Dwyka, rare to absent in 

Slack Shales and Coals; i 

in Madumablea Jfadstoneso

i; . T i b :  -  •
- ’ ’ % 2  - _V. ̂  - •

r

T
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Leachik, 1 9 5 6 lotoaie,' ' : r '::V *r : 

1958. -.

•■"•"■:■• • •■•. . -• <■._'■ . ’ :r ; ' £ •  '.>* "£
. i;/ .; .- .Sype speoles.fby sdtfeeauent designation'* s'. t.lmltiflT "

‘ (Iuber find TaltsV 1941); I

ana. TaltB, .1941 

parttni. .

Sahinitse -Pant. 1555 partial. •/• '. X .

.Veatigisporites Balme and SennBi Ty, .

1955 partia. ' ’

latelaporltea Eesohlk, 195<5 partita. , 

Shape: Haploxylonoid to diploxyloBoid*.#; 

Central tody: Circular with; slight ' • ' ."•..' ,

. elongation, t-a orl-a' trf&l': - ' 

proximal hemisphere -beara a •“  :7  

taoooleta aperture. . .- 

Sacol: Varloue, but inflated l a t e r a l /r;: ; :' 

bladders do no*, occur-, although.- 

the Bacoi exo-exLiie may join. •• - ' . .

. laterally, . . : . ■ - ;• ■■■

LimltiBoorAteB is distinct .frota . . .  > 

other genera "by the monolete ! . . ';r

suture and lack of lateral • : : V-/1

bladders. . . ' .

j



. T.imitlaooritea'monatrnougua {Inker and:?alta). •"

. ( ■ . Hart, 1965 ;

Holotypes ’ 1 . mongtruousas I»per and Yalta, 1941, " 

' . Plate 12« figure 202*' - ,

Diagnosis! Haploxylonoid outline, with circular.; • . 

■ . . . central "body, saooi about semi-circular,

in shape and slightly smaller than 

central body, possibly with attachment’

_ lines. Distal zone is about 4  1-a 

• (central body). . ' - "! ;•

Description: Shapes Haploxylonoid to slightly diploxy- . 

. lonoid) longitudinally oval.

Central body: Distinct, dark and circular:

- to slightly 1-a or t-a oral. '

. Pi'oxiofil surface ‘bears a. monolete./.

suture £ to -J- the 1-a central bodyj: 

suture distinct and tending to  "be 

sinuous* Exine infra-punctate tc  

infra-retieulate > and 1-2 u thi<il:«.

........................ Saccis Semi'-circular in outline-, and

. . equal to or slightly smaller than •

central body in size, Sacci tfein

- and tending to show radial folding.

from sacci roots. So .vide lateral 

bladders encountered, btrt 1-2 .M.

• . ' . uide lateral connection? oftea 1.

. . . : serroto join the saool,- Strong-'

' . . . : - . ' distal inclinatidn.does not odour*



Discussions

Distinctions

Stratigraphic
range:

Distal zones Distal, sacci..roots are- ' ..

- ' parallel to sub-parallel and . - 

occasionally indistinct, although 

. . distal peripheral folds asisooia*' 

ted with the sacci are'

. occasionally aeeii. Distal • •' - ■;1: •’

. zone is about J a r  less 1-a -. ; . , 

(central body). ' ' • ■ ■ . ;

Dimensions (8  specimens)] Total. 1-ai ' - 

' 75-105 /Uj 1-a (oentral bodyH . v. 

54-6O /u; 1-a (saooi): 35-50 \

t-a (central'body):. 45-60MJ. ,r ; • • 

t-a (sacoi): 45-60a . - '

Hart (1965) Places. E. rectua laBcihiV. 1956 - 

in synonomy with this form, species i ..

Segroves, 1969, however, cautions against 

this due to the possibility of . . : ' :

L. monstraogus possessing a thinner - ' •. 

proximal exine to central body and in ■ • 

possibly lacking lateral bladders, as seeh 

in  the original illustrations. X . rectus ’ . . 

Xeschik also includes trilete forms . .. ■ 

which in this thesis are assigned t o . ’ 

U linites  Kbeanke. The Bhodesian -forms—--- . - 

come closer to the diagnosis of :

L. moastraosus and are thus assigned. . ‘

1 . aonatruosua is distinct from other epeeies 

in being usually haploxylonoid, with a 

relatively short monolete suture and. a ; - 

distal zone of about i  1-a Central body,. >V' 

Hare to common in Dwyka; rare In Black •/: 

Shalee and Coals; rare to absent in •



Sub-turma: MGNOSACCITES (Ctaitaley, 1951) '

' • .. Potonie and Kremp, 1954 ' :

■ ' Supra-generi*' sub-division of the Monoaaccites - . 

has been discussed under systematica (Chapter 4 . ~ 1 
section 5 ) .  Par the purpose of this thesis two . .. 

major divisions are recognised and informally naked ''

. (following Baime, 1966) vizs . : .

Group A - Sadiosymmetrieal forms, and /  • ‘ 

Group'B - Bilaterally symmetrical forms*' •. .. •". 

In terms of generic sub-division, the. approach .• 

followed is that of the Indian authors (Lele,. 1964; 

Bose and Ear, 1966, 1967; Lele and Maithy, 1$64; - . 

Ear and Bose, 1967; Bose and Maheshwari, 1968,et'al). 

This is due to the fact that the forms encountered 

in India and particularly In  the Congo, and described 

by the above authors, are extremely numerous and ’ 

are the most morphologically diverse of known Fermo- 

Carboniferous Monosaccate assemblages. The 

Hhodesian forms, although less, in variety, compare1 

very closely with them. Criticism concerning the . 

sub-ud.visions based on minor diagnostic features . .. 

may be levied, but in terms of practical application 

they are considered suitable for the present purpose. 

This may facilitate easier lumping together or - . 

splitting of taxa when a more universally acceptable 

Monosaccate classification is proposed.

Forms from other parts of Sondwanaland (South 

Africa, Australia, South America, etc.) are - 

syflooomous with some of the Indian ■'Congo forms but are 

far less diverse. Certain of these other genera . '
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are considered too comprehensive (e .g . Oordaitina 

Samoilovittlt amended Hart), and are regarded "by ■.

some authors (Bose snd Kar, 1966, etc.) as supra- - , 

generic In  level. Also frequently the npecies 

erected « it M a  these genera, (in particular i:

Cordaitina) are "basically those with Horthern •

Hemisphere holotypes. It is considered (Lele, 1964* ' 

Lele and. Maithy, 1965} that most Gondwanaland. genera ?.. 

are probably morphologically different, and are • r 

certainly the products of.a different macrofloral • 

assemblage to that contemporaneous in  the Horthera . 

Hemisphere, Due to this, comparison with Northern 

Hemisphere holotypes may sot be feasible, _  . .

I t  is beyoEd the scope of this thesis to consider 

the problems is  synonomy between the northern and 

Southern Hemisphere oiospore forms. This coold 

represent an interesting task for the future. It  . 

is therefore proposed to confine the generic and. • . 

specific approach basically to that of the Indian 

authors, but supplemented by certain ubiquitous genera 

originating in Europe and found widely distributed •­

in  the Permian (e .g . o-rinitea. Schopf, Wilson and 

Bentall). '

So facilitate generic comparison, the Monosaccate 

forms found in Central Southern Jfrica are drawn da 

Text:- figure 4-9,; and co illustrate the importance 

of this major group, the comparative stratigraphio 

range3. of the individual genera in  the Congo and ... 

teLd-Zambezi Talley, Rhodesia are shown. .



Group 1 

. Genoa;

Type apeoiess 

Synonymsi .

Diagnosis:

- EadiosymmetxicaJ. Monosaccitea

Snskoiaaoritea Potonie imd Slaua,. - 

1954 partinu :

Hor-^a-i-trtna Saffloilovich amended . . 

Hart, 3.965 partim. . . .

Shapes Circular to sub-circular .

and roundly -triangular*.

Central bodys Variable in ahapit, - ••• 

not necessarily coinciding  . 

with, overall outline; - .

distinct to indistinct; - . 

trilete aperture not always 

present, whilst rays and 

angles between may vary in 

length and degree, 

appearing asymmetrical. ■

iss Srosioal atta«hm®irt at th« 

equator, diatal attachment 

somewhat within a naiTow ' . 

sub-equatorial zone; 

distal roots always associated.. 

with darkened regular to 

polygonal peripheral folds; 

saooas deflated, infra- . .. 

reticulate; with a flat to. 

frilled, structure. ‘ .



Prior to 1964 when Isle proposed Shis 

genus i Southern Hemisphere Monoaacoites 

bearing the above description hâ L 

. been assigned, often reluctantly* to f

Muskolgnorltes Potonie and Klaus, 1954, !/ 

(Balme and Hennellys 19561 S’-j.esaxt* • ■ /. 

1959? Hoeg and Bose, 1 9 & J  Potonie 

and lele, 1961 and Bharadwaj, 

et a l ) . This was a typically-Northern ;|r 

Hemisphere form characteristic of . | / X  

Permian and Iziaseic sediments of “''J\ . 

Austria, and differed both in basic 

morphology and atratigraphie range 

(when compared to the Soathem Eenri.spS.eri 

counterparts). I>ele (1964) attempted 

a resolution of this "heterogeneous 

taxon" and proposed the genera 

Plicatinollenltes. and Ytrki 

whilst amending JfyskoiBnoriteg 

include only limboid forms bearing thinj 

proximally attached sacci (see text - ■[ 

figure 4-9, figures a , b and c). Ihe fc 

latter remains a Northern Hemisphere j 

Permo-Triassic genus and the former tvo:| 

remain typical of Gondvanaland Permo^ jl 

Carboniferous times, ’VuTdnTiollenitga i| 

(figure o) differs from Plioatinollenitira 

(figure b) an lacking die-. . .-v peripheral 

folds associated with the roots# i

Both are characterised "by possession of i - 

proximal, and distal roots in equatorial I 

to aufc-equatonal zones.
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234,

A  number of similar- genera were . - 

proposed subsequently, due to the possibly „ 

valid view that generic distinction 

based on presence or absence of peripheral 

folds along s acd  roots was unreliable 

(BharadwaJ and Tiwari, 1964). - • .

Distinctions based on. (1) proximal or 

distal, or (2) proximal and. dlBtal sacftaa .. 

attachment were preferred (Bose asd Ear, 

1966 et s i ) . In the forms with dual 1 > . 

s a c d  attachment the following genera .. 

were proposed:

Parasaodtas BJ-.aradwaj and Tiwari, 1964 . 

(figure 1) which possesses sub-equatorial'- 

attachment of both roots i .e .  sapar- ‘ 

imposed in polar viaw. Sots* authors ■

(Segroves, 1969) have regarded, this as.. • 

synonomous with Tr-i-rvvi rioiiealteB and 

-Plicatioollenites but the Indian authors 

retain this genus* Cordaitina 1

Samoilov!oh emended Hart, 1965, «aa 

also changed to include all Monoaacc&tes 

vith proximal and distal equator!ally 

attached s acd ; however, this genus 

has been regarded as ’’supra-generlc* -

(Bose and Ear, 1966) ,  and not entirely 

in  agreement with the type species which 

in any event is a Northern Heois^ihers form*



295.

Cannaaoropollia Potonie andSalu3hft,

I960 iS  SynOnOBOUS With Parafiann^cp-- . ■ 

ana votjIcL have priority over the former " 

"but for the uncertainty regarding the ' 

geological age and stratigraphic xange 

of its "type species. Bara3r.apH:ea . . 

Bharadwaj ana liwari, 1964 (figure f )  - • 

kas duel aacous attachment but is  re- v 

tained. as a distinct genus by possessing’ 

an "inner body" within the "central bodyV 

Segroves (1969) interprets this morphology 

as the reanlt of a characteristic ' - . 

annular tenuitas in  the sub-equatorial • ' 

zone of the central "body. Bascan-itea 

3alae ana Hen nelly, 1955 is regarded 

as a poorly defined genus encompassing 

miospores with dual oquatorially attached* • 

undulating to lobate sacci. ‘Pnnflteflacoites 

3oee and S&r, 1966 (figure g) ftaa ..

aaocua attachment hut is  ciarjseterieed 

"by a  punctate central "body with trilete . 

aperture and a distal peripheral fold - 

system. Crueisaccitea iels and Msithy, . 

1964 (figure a) and Stellamli -fcaa . 

Lele, 1965 are aophilstsral sitlr mutually 

reversing attachment roots i .e .  . 

longitudinal  proximal zona and transverse 

distal zone. Cruciaaccites ia  retained. • .



SiTariBaccus Venkatachala and. 'Ear,- • : ■ ';.:f 

1966 (figure o) possesses. equatorial •: v- . \ 

proiifflal saccua attachment, fculr aistalij 

the aaccus ia attached Bub-equa'ioEla]^;' . '*■ 

In  such amanner that the distal . g o n e r : 

is  bilateral aztd with Or 'without &  : l| . 

distinct sulcus. :"'jf L

KiMmbaitee Bose and Ear, 196? :(fig6rij»y-' - 

d.) is similar to Plvaiiaaoaria ±n that 

proximal saccus attachment ia equatorial -' 

and distal attachment forma a  transverse., ' 

sulcus. This, however, is not "bilateral,-' 

hut rounded to almost rectangular* £he . 

saccus is  characteristically xadiaHy 

folded and very frilled. KatanBpites ■ ' 

Boae and Ear, 19C7 (figure e) las a ' . 

Very dense central body hearing little > ■ 

infra-structure or sculpture, and dual ' .. 

saocua attachment. ’

The following genera differ, from '• 

PlicatipoHenites in Wtng "bilateral - -. 

in organisation:- . , •

Ta stisiaporites (Balme and Hennelly) Hart, 

196? (figure 3 ). Gaheniaaacgites Soaai . • • : - 

and Bar, 1966 (figure n ), and : ,v-

Potonieiflporitea Bharadwal. 1962 (figure . 

p ) . Whilst the .following genera lack '. 

dual aaccus attachment (it  is  either-' 

proximal or distal):- . . ...



Distinctions

, -BliiaaaoaiteB Boa.® and Ear,.; 1966^ . .. > 

Tarlamoffites Bose and.Kar, 1966, , <'?: 

gaesauisacoltea 3ose and Eat, 

glbriaitee Sohopf,. Wilson aad Bentall*:- 

1944, ' " *

. 1962.

.1962 (figure g) and |

Bose and Xar (figure r) both barest riaift 

central T>oaies. . : '

Pllcati-pollani-tea is  distinct.•'•frim 

Monosaaoate genera in possessing d^al 

equatorial to sutweijuatqiial- saccua 

attachments, strong peripheral folds v 

associated with the distal sa c d  root, 

and usually a txilete aperture. It  • _ - 

lacks strong punctata sculpture fin the ' 

central body. . /  : . -
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Elate- 12 J ' figures 1-7? Plate 13; figures In 2.. . - ; 

Holotype’s ‘tele, 196$, Plate Is figure 7 . '

SynonyiSBS. ifuakoisporitea gonflw&nensis Balme and 

Hennelly, 1955 partial. • *

. ■ KttakoisporateB triangularis PotGnie and

IDele, 1961.

. - gordaitina triangularis (Mehta) Hart, • -v .•

- 1965. ' ‘ .1

Diagnosiss Outline of grain circular to aub'-tfiroulaa' 

with a distinct central '003,7' possessing 1 

an outline corresponding to overall 

outline* Jrilete suture usually weak,

■ with asymmetrical angles and lengths

. . o f  arms} extending from i-2/3 central

"body radius f ray ends taper or are • 

■blunt. S&cous relatively narrow, 

approximately ■*-£ total radius; overlap 

usually less than i  radius. Well- 

developed peripheral folds occur usually 

circular, .situated equator!ally or 

sub-equatorially.

------
H i*



Shapei Ciroular to subfoirbuiar,

■ Kith entire smooth margins »

Central 'body* Circular to mifj-<3ixcui«y'

. distinct usually darkani'd, ■

. eijuatorially and, infra-punotate J

• ■■. to finely infra-reticulate.’ '

Troximal aperture is trilete' /  ... ..

. ■ almost invariably present, and " •  .

. asymmetrical in angles and'. >■. ■ 

length of rays. Ihese extend.

. ±-2/3 central body radius, . •••— 

and may be thin or thick (1^3 n  .. 

. wide) and terminally blunt or ... .

tapering. . v ■

Saeouss Usually unfrilled, smooth margined 

and flattened prozimo-distallyj . . 

attached sub-equatorially» .

Kith approximate width i  to i  

total radius. Overlap is less ■ 

than $ total radius and varies. . 

from nil to i  width of overlap. 

Peripheral folds are invariably , 

present and are usually smoothly .. 

and continuously circular, ' '

• although occasionally compressed-•— 

to minor angular irregularities. 

They follow the central body -. ‘ 

margin in  outline and may dr - 

. may not be in. contact with this.} .



...... ,y

Maouaeions

Distinction:

Dimensions (30 specimens’) :  Total.diameters ,

. . 75(120)135 /u; central b o c l y : 

diameters 61(85)105 /u. . • : - 

JTuffibere of spor*a with similar features ;% 

to those described above have 'been.!' . • -

Balme and Hannelly, e.g. by Balme (1952, 

1956) and Pierart (i960) .  However,. .

N. gondwaneneis. emended by I^le -to the'. ’ 

genua Plic-atjpoiieniteB. ia regard*! : /.• . 

by -that author as a distinct fora -

dye to (1) a typically angular, polygonal - 

peripheral fold system which ia  situated, . 

well away from the central body margin, ... ■' 

(2) the trllete rays are about equal 

and often indistinct, (3 ) the aaccus J

is wider than in P« iBdioas (J- total . . 

radius). The Hhoiaeian specimens show ■ 

a wide variety of infold positions ". ‘ V 
(see Plate 12), but all conform more 

closely to the diagnosis of .; .

than P . aondwanenBla. . . :• • •

other species in possessing dual saccos - - 

attachment, a  large sis®, distiaot circiilar : 

infold system, and usually unequal and - 

asymmetrical rays on the trllete suture* ■ 

Common to abundant in Dwyka sediments; • ' 

rare to absent in Black Shales and Goals;

1 Kadumabiaa Midatortes.
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