Dimensions (4 sysmms) i

Digeussions

Stratigraphie.
ranges .

75754 tedt 45-55_{«

This spedies is .assignei %4
Hamiapolieniten on fhe vasis of
longitudinal and txgnaverse zd;bgi ;
‘However, ng pmaeﬁér"ing specu RO
far ‘engountéred fakde into accoust Hhe
very aigtel 201 gl
the saccl T00LR.
Very rare in 'bhs,llﬁil-)nk.m,
Madunabiss ¥ndstenes onlys




= o !
2 Gamabollenites Hary, 1964 ;-

| Fiste 11t igure 4 .

Holotyyes :

H. kerroocensisy Havy, 1964
Minubisaceat Hart; 1964

Dia.gzmssa":

Description:  Shepe:

The proximal éap bears’ sixIongitudingl
2465 in polar view, The congra) .t
body is approximately cirenlar, with =<
a distal keel made up of & central
+trensverse sulcus bounded by ote-
‘rensverse rib on either sidé.

fsploxylonoid To wesldy
aiploxylonoid,” K
Central body: Apprdwdimpely -clrewlsr:

to slightly {t-a) ovale .
Proximel cap: Bears 6-10. irregulsr °

spaced but wmore or less

perallel ribe, 2-4 @ wilde.
Distal suleunt Transverse distal sultusy
nueasionally indistinet, 3-4';? :
wide, Stretching almost fuil "
‘breadth of ¥hé centrsl bodye.
One peir of strigtioms tm w3
either side of tie sylons wirk
the paix of Flauking trensvirge
Tibse . T




Diseussions,

: Stratigraphic
ranges

A5-T8 0y feds y
In diegnosts this fora fits”
Ha, 8 Barb,

" e 1tick- of more. detailed triging

dnforma apd no phE 1o

comparison, this speties is oniy

. tentatively assigneds .’

Kosent 'in Fhe Duyke wnd Tower Bldgk’
“hales and Coalsy very rare<dn
Tpper Bldck Shales and Tower 7.
Madumabise Midstonsgs -




*- Gemma¥ Yithe¥fna Tnber ex Tansontug, 1962

“tiype spdctes (designated by Tansoins, 1062)s Mittayies
subsaceats Samollovick, 1953, i

Sydonynsr .1 - Btriatéipberae Hary (196%a).

: ' Parevittetina Balus, 1966.

Disgnosig: Striate pollens with very. small sanoi
k or lacking sacci altogethed,-

Shape: Usually haploxylonoid to sughny
diploxyloneid when saccd. are
present.

Proximal cap: Longitudinal rihs,
conspicucusly meet, fuse or crowd
‘together terminally. ~When joined :
‘together in e continuous - ;
ribbor-like manner, the proximal
longitudinal striations pass
distally into transverse 100pes- .

Distal zone: May Ve laevigate, sranular,
or transversely striated.

Discuseion: Jansonius {1962) sreated a new infra-

‘turma, the Costati, to houss etriate 8

forme (such as Yittatina) which posseas L

small or much Teduced smdizentary

sacol. Thig thereforr. represented a. :

trensition greup between siriate

species with, and ‘those without,'

functional saccl, Hart (1964, 1965,

1966 and 1969} prefers to. regard

Yidiatina (as diagrosed above) as &

foru- genus Within the. Striatiti . dne

to'its mnrphologicéi Tdnks and olose

[y




Stratigraphic
TAnges

Physical po-existerce with othies
genersa ‘within this infra~invas..

“Balme (1966), however, regards the

Vittating group as Monocolipate and

trepefers it to ithe sub-turing Pplyplicate:

He further divides the form gemis ivto

3 morphological cetegories, the A
teg~type, the g. sub mg,

and the non-saccate V. atrista-hyoe

{i.2. Peravittatine}, Whilst the Dpinicma

of Balme are strongly favoured, the'

species encountered within the MMd-

Zambezl Velley are sufficiently varied

in morphology %0 be better retained

under the wider soope of Viitetina

(sensu Jangonius and Hart). -With the

exception of Y. africans, other Cortis

are too rare to describe and evaluate

with certeinty within the present

borehole. It is hoped that futuve

work and material will allow for more N

precise generie and specific distinction,

This genus is distinet from other

8trdatiti form genera on the basis

of itg rudimentary, or entire lack

of -saccl.




: i | Fivtatine africens Hart, 1966
Plate 11 figire 15, :

Juctter ( and’
: : Salujha) Bsiue, 1966. L
Disgnogise .’ © 4 Strigte pollen grain without eaeeis
© " The proxinal cap besrs 9 to 22 Lengitusinal
#ibs in polar view. These meet and’
coalesce 1a an orderly fashion foruing
& ¢oncentric patfern. The sore lateral
proximal ribs curve sround the: terminal
paxrts and unite on the distal surfagsy 3
Each terminal ares is theveby marked by .
from 2 to seven distal transverse Tibey. ..
the immer rib being markedly wider than
the others.

Désoription: Shape: Haploxylonoid without any
evidence of sacci, longitudinelly
oval to roundly quedrilaterals
Thin axd structureless intexine .
with laevigate ribbed exo-exine,
Ribs ‘are 1-3 4 apart and 14 a
wide, coalescing to form Tibhom-
like loops from proximal surtace . -
onto the distal surfacd., -




Proximal cap:: Divided ‘dmbo 15:24 " i
Tongitudingl Tids, talnly reyolving’
arund - twin eoricentric: points. ox:
& central imner rid, . The ltérdl’
proximgl ribs 1oop over the '
equatorial parts of the grein
0 bacome distal trensverss rils
Yhen seen in- compressed polar -
vigw two sets. of ribe Bre o\wiwna,
“the lanaiminal set on ‘the
proximgl surface and transverde:
s6% on the fistal surface, .7

Distal surfacer Both termidel distall
aress show 4-6 trandverse ribe,
the dnnerniost ribs heing the
widest (up to.5 m) and :I.cngest. ;

Dimensions (25 specimenss l-at

30(37)45 i (t-a): .. 29(33)39 M.’
Discussion: Y. efrigena is separated from other species
(in Africa) by size, the presenge of
w0 ‘distal aress with terminsl trangverse

rida, verietion of width of. transverse .
ribs, and the mumbers of dominant proximal <
: end ddwtal ribs.- :
" Stratigraphic Absent in Duyks and Black Shales; commen’:
rangat 0 sbundant in Lower and Mid-Madunabisa
Mndatones.. -




Eﬁtatga g& -‘Lana«mius, 1962
ﬁguras 16-21

Description:.

Y. minima Jansonius, 1962.

Inis ispecies is' a non-disadoste
Striatitde.. The shape is biunted nvaL
with'long sides, The proximal capis
convex, with approximately 6-thick riba:
and & continuovs equatorial rim, whilet
‘the distal surface is concave snd
laovigatee R Bt

At the terminal sec‘tioﬂs of the distal
surface, along the base of the’ »
proximsl cap, thickened solid o vsnkly
inflated pratrusions occur similar

o rudimentary sacoi. 3

(N.B. sizer ~l-at 2030 mj. t-a

Shape: . Roundly ovel-in l-a dirvectioi:
with blunted ends. . The proximel.
side convex and the distal side
strongly coneaves




Discussions

Distinetions:

Stratigraphic
Tange:

m-ox_m]. eaps ‘ Bears 8-12 lonzitudina)’
ribs usually parallsl with
soze wsdge-shn;pu@. i conti.’nunu
equatorial rib mey be sesm,
which is ot fused to the' mer
Tibey 132 Widey exo-dxing
infra-pinotates A

Digtal surfaces’ Terminal diatal
sectlons give rise to Aistsll
inclined darkensd .soltd 7
structures Which may: be'weakly
inflated and’ infra~punctate in
sculpturey . 3-5 m widey .. .
Betwesn these’ structures the :
concave distal surface is
leevigate, E

Dimensions. (4 specimens):i- l-sg

) 18(25)25 a3 - t-as - 12{15)20. a4

Thig form ig tentatively. assigned to :

Y. minima, but varies:-in larger number

of proximgl strise amd ribe.

Thig species is distinot from other

species of Vitiatina by its small

sige, rudimentary sacci, dnd maber -

of longitudinel ribs.

Rarg in the-Mid- and TLower Msdumbisa

Madstones only.




Tnfra-turmes DISACCIATRILETY Téschik, 1956.°

/Gemis}:. Platygmocus Nawiéva ex B. Potonie and
: Hlaus, 195¢

Typa slpacies {designated by Potonie and ns,u.s)r Platysaveus:
‘ papilionis R. Potonie and Kz‘amp. T :

Cureatd Laschxk, 1956, .
Pityosporites (Seward, 1914) em mmuu, 1960.
(sensu_Balme, 1966 p. 173)
Shepe: Diploxylouoid.
Central body: Dense circular to sub-sirchlary
Sacci: JTarger than centrsl body, gzeatar
+{han’ semi-eir¢ular, with or
without lateral bladders.
Distal sulcus: ' May or may not be present.
Discusston::  Strongly diploxylonoid dissoeistriléti
are common in Pérmian sediments aud their:~
generic houndaries sud speciés differentis~
tions mve aiffisult. For the purpoge of ~
this thesis = brosd category (sensu Balme,
1966, based on de Jersey, 1962 and Rlayford
and Dettmen, 1965 and Slarke, 1965a) is
adopted, embracing those forms dia@osed
as gboves -

Pityosporites (as auended by Ms.uum) wsé :
originally distinguished by some authors
(o.g. Jansonfus, 1962) from Elatyssccus -
on the grounds of sacéi size, presence
or absence of lateral bladder and ‘the
position of the sacol Toots, ‘Hart (1954:
1965) regarded these twa gsnem 88




" synonomons; and. piaced them undet '
" Ritgosporites, However; the holotype .
" 62 Yie ‘type species of Pityosporites -
is inadequately illuatrated and, diftnml‘t
-to ¢ompare, aud therefors the overall’
génus' Platysacous is preferred (aee &
Segroves; 1969, p. 196, Balue, 1966,
e T30 .

Cuneatigporites (Lesch;u:) was re‘ti{ned ;
separately by Fharsdwaj (1962) éue to the
distinetly comuave digtel sacet rosts’
and transversely oval central boly. :
Harv (1965). and Clarke (1965). Yegard this .
as synonomous with Platyssocus.
Platysaceps is disbinct from other

Disacoiatrileti gensra on ‘the basis of
its moderate te strong aiploxu:.‘ﬂ.ty,
and distined central 'boa.y.




Pistyeagony radianis (fescik) Havt, 1965, nov. "

R S5 combs

" Plate 15¢ . figires 1, 2. T
iteg redialis Leachik, 1956;
Diagtiocdss Moderately to Blightly diploxyloneid-
in outline; ~central body is elongae
in the transverse direction, and -
faintly gremulate. . Saced are greater:
than seai-ciroular in shapd, lavger
than the central body in size and
. vith a tendency. to- elorgation in the
I-a directiun; Distal zone is“shout -
% to ¥ I-a (central body)}, with distal
roots coming close ‘together latemny
but not comlesoinge.

Deseriptions Shepe: Moderastely diploxylonoid.

Central body: Fairly distinct to
clearly distingt, oval with
traneverse elongation; Xa.mtly
grandla¥ éxire - 2

Sacoi: ITarger than central body ﬁ.‘n
wize, and greater than semi="
ciréuler in shape with
characteristic élongation of ths
sacel in & lengitudina) direction.




Saccl meet laterally and may .
op may fiot ‘join to form namu
lateral blasders. Tafras i
Teticuldtion moderately ciaree,
lumen redielly eldngating Zrom
the sacni Tootd.

Distal sulens: Distai roots of saged
are coucave, aeeting lateraily
end freming an oval-shaped.
sulcus with gharp latersl.
extremitiess fhe sulows is
% 1-a (oentral body) ow
10-14 u wide in the middles

Dimensions (6 specimens):. Totel l-g:
75-90 a;. 1~a (smeci)s 35-45 jij
1~z (central body)s 25+30 45 "
t-a (sacei)s - 48-54 m; t-a
(central body)s -38-42 ai,

Discussions P, radialis is very similar to

2. imverspicuus (Andreyeva) Hart,

1965 and B, volstilis (Isheheuko)

Hart, 1965, in that all three species
extibit similar degraes of diplexilinity, .
fasiform (concave) distal sulet, -

width of eulcus snd lengbh of ‘distal




Diatinctions

Stratdgraphic
Tange:

roots seya.rating ‘thgm (Hart,
19658 pa BTH50 [k

The specinens snocunts:ed within
‘the Hhodeaisn material posséss
sufficient variation %o £it ald ;
fhirée diagnoses. Mherefdrs;
B radiaiis i= nsed to
acoommodate a1l wuch formes.

P. rsdiaiig is dietinet from .
other speciss dne to ita
moderate .diploxylinity,
transversely oval cenmtrel

body dnd distinot concave

distal sulous, :
BRare to commox throughout the
stratigreghic dolumm,




L piAYe M5 Sigue Ba 2 s
" pesesipvions  Sraped  Stromgly to modsrately aiploxlenotd,
EEaEA Certtiral Bodys Denve, derk in colour :
e and alserly ALatingsished. Su MhHt
specimens, circular bo suk-gitculsr
{s1ight 1-a elorgation) in shapas.
surface Tinely to moderately ihfra-
punatate. ERCIRN R
Sacels . Mich larger than central Bodyy gni :
greater than mewi~oircular in sizes’
wuAlly Wth winos ratial 20388
issuing from the macei Footas .
Moderate infra-reticulationy
iateral bladders present, nol
mch inflated, joining the saced "

{1-3 m wide); strong distal
inclinations. ;

Distel sulcuss Dibtel yoots distimob -
to obacuxs, parallel i
stretching almost full width
of the central body; - perivheral
¥olds undex distal roota often
present; - distal sulus.vexy
nsyrow. when Aistingt, 1/5 less
e {central body)s ;




Discussiony

Pineusions. (10 mpesimens)i fotel Toat’
; 75~205 mf- i 1oe (anvol)s | 32445 mi;
128 (centtrsl boay)s 35-40as
4-a (Sa001)s . 40=55 iy bes
(oentrsa) body)s = 28~35 Mo

Specimens Found id the Mid-Zambezi borehole
core are neually smaller inm aize" ‘then
those. designéd to. Py, leschild (see Hart;, ;
1965, pe 60).. However, in’ cther Yespects. '
the desoriptions are similar. M
Goubin ia as 2 junior ayr

Z 8p._fs Pa ledchikd 18"

Btratigraphic
Tangs:

digtinet fiom other species due 6.

1%s strong diplosylonoid oibline and’
narrow gistal zone, ¥
Abgent to very rare in Dwyka; rare 1\1
Black Shales and Coals;:  and rave 1o
‘commors i Madumabise Mudgtoness




Diacnasions

A]iegéritsé Dougherty 1941, ‘amenas
: S Wilson, 1955

Daughem. :
g shaps. Disaccate haploxylonoid to
: slightly diploxylofioid.  *
17, Gemtral bodys: Gircular to 6val- :
d : tetrad su'mrs& Profent] px'rnd.mgl
. cap Pinely and wniformly sﬁ:mmred‘
*_ Secoi: Iarge crescentic te hemisphericall
in’ghape, 1ittle distsl inolenbtion;
Distdl zones . Thin, broad, abont.one’ .’
quarter or more I-a { coxtra, hody,
in width, and- lacld_ng & well;
delinsated suléuss - N
Balme (1966) discusses. at length: the dong:
snd veried history of the genus Alisperites’
since its original Gefinition by, L

Dougherty. - Several -emendations ta res‘tzﬁ.c‘h
this gerus have been attempieds ‘!‘hsssv 233
11ito two groups based on :

a) Dougherty's broed eotept (mmse, '
1960; de Jeraey, 1962, 19645
Flayford and Dettmsn, 1965, guof
by Balne, 1966), and. . .. .

The of the typs

Di opid Dotgherty (Potonie and .
Koemp,, 1954, and. Kieus, 1963 =i .
quoted by Balme, 1966, The. datter:




Digtinotion:

#oho6) of thovght. required The .~
presence of a $igtal stlcus, which:
Would imply olose aimiTarity o' i.:
Felgisporites. - Bulue, i order ¥o:
clavify the morphology of e type
species, re-examined & sauple Trow

the. atratis . typicus (Chivle
Fornation) and was unsble to-esiablisk
with cgrtainty ¥he possesiion of -

& distal suleas in specimens .othsrwife.
coparsble in size and’ gross umerpholigy
+to A, opii. Balme therefors condurs:
with Wilsom; 1958 and Bharvadwa,

1963 in their emendations which laclk:
s defined distal sulauss e
The distinction between Alisporites
and Platysacous Nagmova ex o Potonie
and Klsus is baged on dégree of
aiplorilinity; Suloatisporites
Bheradvej is chaydctérimed by the .’
possession of a distinet narrow. di
transverse sulcuss M:_ijgg

Qotkeon &l possess varying degras:
&f aiplexilinity and strong dlstal
inelination of the sacti. l@_m
(Schemel) possegses lateral bladderss’ '
Yitrei Teschiic 8 a.~vs._rr
small size. ¥
Au,_mt_gg 15 @istinot: from oths::

i deti geners. in
‘hapl 4 1o sligtly




- oubiine and & broad insknictites |
S aistel zonie, With 1ittle alstel’
drictindtion of smacoty’ oL




g &w_ﬂu@ Jizba
Plate [5¢ f:sura 45
“Deeriptiont - Shape: Eaploxy‘lonoid b0 glightly -
e diploxylonoid, elongated.
Longitudinal ‘difection,
Central body: Sub-cireuldr wlth s]igb,‘b
‘t-2 ‘elongdtion, @istinet in’
outline, especially densé
terminally in the avea 6f smcoi-
overlap;.  leag. clearly ﬁemeated :
laterally; - proximal cap infrde.
punctate to infra~reticulates
Sacols Equal %o or slightly greéster
than semi-cireular in shape
slightly elongated 1ongitummy,

£nd equal to or larger {han
central body in size. I.ittle, -

distal inelination, . Some
specimens show thin lateral
oconnection betveen sacei, btut
Jack true latersl bladders.
Sacel infre-reticulate, lumen
i in size end &
radidlly elongated fras sacel
1'00"55.' B 3 T
Distal zome: Sacei distal roots
parellel-mided to slightly convex
and, well delineated; ' framing a y
broad distal zome F l-a
{central body) -« in width. No.
igtinet tranaverse distal sileis




Discussion:

Dimersiona (20 speoimens)s: Tofal i-af

50(60)65m; 1. (central body):
24(28)35 mi 18 (daest)s -
24(25)30'w; - t-s’ (central Body)s
31(36142 my ‘t-a (sacetyii 7
26(33)44 m. B

Alisporites sp, ef. Ay ot saems

+0 be very losely compirakile. t9 s

form by thie heme and encowitered by .
Segroves. (1969) in the Perth Basin,
Western Anstralia.. The problew of - -
nauing +his species is markedly Windered ..

by lack of edequate photographic
comparison, but om basic duscriptive A
comparisons, the Raodesisn forms: diffar £
from A. opii Dougherty on the basis Uf L
smaller size range: A: luricts (Kava iy
Hart bears a naxvow distal zone with -4

{andreyeva) Hart vould seem. £0 b

olosely comparable in having strongly
convex -distal. saoci roots and & broad:
digtel zone (2/3 1-a central body); but i
is glso said to possess & iarrov rliata.l
‘brangverse sulcn . - Segroves

{1969): ‘vemarks on’the




Latice and Ay plicatul Febie.,
5 LTI A vnmi
hed £rom. ig on
The ‘bagis of size mge, dﬂgﬁndﬁ
5 entml ‘body, cleaily emavost

and’ relative’ width . 01' “the ﬂis':a‘.i
Fulensy o
Stta‘tlmphic Ebsent 6 rare in :Dwyka, 3
Fangey Gomson in Biack Shales aid. Uoals




Sy-nénymss :

a3

gisgogtea msi";g segx-oves E

Tiate 15+ Higure 5
‘Holotypes

&. graoilis Segroves, 1959, Plate 6t
iigmes f: :
londiang Belme, 1966«
4 usually 4

Pescription:

oval i shepe. Central Luily
sub-circular $0 t-a oval, usually’
indlstinct. Sacel crescemtic to
gemi-cireular in polar wiew, with
occasionsl latersl bladders.
Iittle distal inclinetion; = distel
zone pevellel-mided; 3-% J-a
{central body) very thins

Shape: Haploxylonoid, longitudinglly.
i ovel to sub-yectangular.

Central bodys Indistinet, subm .
cirenlar to transversely. N
oval; - proximael mfra—punotate i
end - often ‘bearing swell -
irregular folda, .

Sacei: Fquel to or smaller then centml e
body in size, legs. fhan sami—ni:‘oﬂ]ﬁ:: -
4n shape ard not prowinently . .
distelly inclined.. ~Isteral




Distinetion:

SBtratigraphic
ranges

connestions Betiech dsocl are’
ogeasionally: p!x‘aasxﬂi at B :uaﬂa:&ed
Wers not Y

vl}iatsl zone: “Distel sacei fouis. parallel

and-relatively indistincty ﬂiﬂal
zone broad, abowt §lea (cen‘l;r&‘l,
body)s Occasional haphasard
Tuptures fatntly visibles
Dimensions {15 epecimens): ‘Totsd I-as,
72(82)115 ju; i-a {cemtral bodyf:-
d5(53)58 pis 1-a (sacet)s 24(28Y35 A
#-6 (oentral body)s. " 50(55)65 ;3. =
toa (sm00l): 45(55)65m -
4 gimilar form was illustrated but not,
adequately deseribed by Potonie aAnd lee
{1961, Plate 3: figurs 82); &M,
Balme, 1966 is vegsrded as closely admilnr,
+the ¢nly winor difference heing the -kepnencg_'
te longitudinel elongation of the central .
body as opposed o the generslly transverss -
slongaticn of the Rhodeedan Specimenss . -
Alisporites gracille is Wistinct from
other apsciss due t0 the large ‘size mgl,
indigtinot central body and very brof’

. ddstal zones

Rave in Dwykai common in Plack Sheles 7.
and Coals; and Tare in Msduuabigs !

Mydstoness




", Mlissorives teugiocrone Belas

. ‘Plate i5¢. figures 6, T.

Holotype: M@L@Wm. 1966,

: Plate 155 Tiguves 1-~4.

Diagnogis: Hearly haploxylonsids -cenmtral hoay, -

. ehroular to s1ightiy oval with thin
proximsl exine; . Baoci crescentic wWith
& slight distal inclinaiion: dufra~;’
Teticulate with lumen sbout L im
Alaneter. Distal zone oval, texrigu
breadth sbout ¥ 1-a {central Body
and, Yhin and’ transluscents. somstinss’
Tainy peripheral intexineY folds helow.
the saocl roots ocour, .

Desoription: Shapes” Haploxylonoid, lengitudfmelly .
. oval to pub-rectanmldre .
Central body: Ususlly indlstinety
$hid and oiroular to su'b—uiz-aular
in ghape; proximal surfde
finely infre-punctatee
Sacci: Hemi~pirewlar in shepe and. aqual.

+to or slightly less. $han the. -
central body in sizes well~
peparated laterally, with s1ight
Yo moderate distal inélination

* Infra-reticulation coarses’ .




Disdowssions

to mediug with distivot, ;
dgqui-dimensional 5-6~aided lumsgi
13 m.in ddsmeter, 7
Distel zones ‘Dista) saoci ¥ogts, ya.rsllel
to alightly convex and:often
distinet; faint peripheral
folding ocoasionally aqsamted
with dietal saoei 100t5.. ¢ Uizliqne
compression folds, - bquently’
distort entire pollen zrains, :
Distal zone broad, in polar visy
about ¥ %o ¥ 1-a (céntral bod.y),
thin and sculpttreless;
Dimensions (20 specimens):  Total I-as .
* 40(50)58 ;; “i~a-foeutral body)i
25(28)34 m;  1-a (sacei)s 18(21)241\1!
t-a (central body)s ?7(39)53 Ay
t-a (saoci)s 28(32)40ms
This. form species is similar to L. .°
Xenuicoruns deserdbed by Belme from the
Selt Bange, the main difference lylng >
in-the slightly larger size range snd
larger sacel infra-reticulation i ‘the.
Fhodesian specimens. A.pardndulgenus.-
{4ndreyeva) Hart podsesses a nervow
‘tragaverse distal sulous disseciivig




4 broed (2/3 146 cetibral Body,
- di5tal ‘Zone and Bironsly convex

| d4stal Tootss gonis]
*'Segroves has. atrong didtal tndlinas
Stiomd [ ' .

fron other speciesin befng .

. Haploxylonoid, with & vide aiatal
200 Aeparating distinetly infras’’
aénlptursd_ 8300%e : - :
Barée £ common in Duykay




Taans %g; gogteg Legebiie emended -

H - l?nzrammj, 1962

Type spevien (’uy originsl- dasigm"lon)x %
:Lntgzg Lug Toachike

Diggnosdsy Snepes " Bapionyioneid; vat to oirsalar
B © ou¥ling in.polar: ﬂev’.j 3
Qentral bodyt TFeintly diseernitle;
eually inddabinety: thins
walled, shape undefingdi’ :
Digtelly-inclived. i.n.tulded :ht
& chavacteristic ways: sxine
medium to- oOETSElY hm's-
reticulate,
Distel goné: Narrow alit—l:lks suleun, -
Discussion: Swleatisporites as originelly deserived
by Teschik ves indistinguisheble froe

Alisporites Dougherty emends Wildon: .
snd_sous: suthors . (Jangonius, 1962

snd Potonie, 1968) Tegardel. them -
2 (uée)
examined the Form and emended the,

diagnosis, on the basis of type morpno] ngy
40 include & moré. circular shape; ;
Inagetinet. contral Todys nore MietEliy
inelined. saccl, and characberdstically,

& very marroW distal sulcie alorg Whiok
the sacel are slmost touchings This




i)istinction ]

- vimpl{.sa the yresence of lateral. bladders:

vhere the veittral hody mey be distingutehied
a8 being tranaversely shortew than the = .. %
Bacéi eage in Be ovatos.  These Vel
harayterisvios. dlearly e it .

‘thie ford gemis from Alisporitss which
‘possssses. smonget other features, a -
broad distal zone and lacks & eilous.
Yesicgspora Schemel is ‘distinot in belng
sualler, with lateral bladders, a. distingh -
and cirowlar central body and & Widée o
aistal zome. As emended by Wilson and

leart: 1, 1963, ¥Vasi retaing
the characteriatic lateral bladders e
Put the distel sulous varies from fusiforwms
irregular to slit-like in outline.  This |
lattor is overlsps the stics
assigned to Suloatigporites in pert .- -
and is therefore regarded in.this sense :
as & partial synonym. For the ‘purpose
of this thesis Yesicaspora (senm
Schemel)in retained (vwith a wide digtal
zope) in order to olearly distinguish
forms assigned to Suleatisporites.: . -
Suleatisporstes is distinet frou other
Disacelatyileti genera by possessiiig a:
haploxylonotd outline, an. indistinet
central body ard a very narvow distal
suleuss




éa;s&&i m: 5 ovatus Balns and Xsnnelly

?late 15¢ figires 8, 9.

‘Holotype: a_uggL_g_gg Balme ‘and, Hannauy,

R 1955, Plste 5: - figaren 43-52.
svatug. (Balne and. Hannelly)

" Hart, 2960, =
Sujeatisporites ovains (Balmé and
Hennelly) Bharadwaj, 1962.
' Non Alisporites ovatus (Balwe sad
Herinelly) Janwonius, 1962. S
Haploxylonold oval in oublibes Cen‘\:rsl
‘body ocoasionally eircilar, ROrnsily
transveraely oval and indistindt.or
forming a ﬂarksnsd area in the centrd
of the e‘pure. Saeci .orespertic o memi=;;
cireular in owtline, finely infraw
reticulate sd distally inclinsds
Nayrow leteral bladdersjoin the eaccis
Distal zone is oocupied by & narvow
parallelusided sulous, often becoming
obscured due to saoci overlap.

Description: . Shepe: Oireulsr to Longlindinelly




Contral wody: U‘snallyinﬂiatinc’l Tt oftem
8 darkened anes indioates: the',
shape oubline rarely ciroulary’
usually transversely ovals. . .
Suceis - Greater than or equal to seu;i-,
cireular in shape; -aud Jazger.
‘than or équal to cemtral body.:
in sizes - infra-reticulation. .
evenly distributed snd modspete .
to fine; sacol are not cleaily .
delineated duwe to indistinet .
pature of central body. -
Distal zonet TVery nerrow, ocoupied. .
Yy a parallel-sidsd distal
sulcus which is slit-like,
1/5 1-e (cemtral body) or
slmost disappears w¥ 1 saoel
overlap. N :
Dimensions (20 specimens):  Total
J=a: 48(80)65 m; - total
teas 38(48)55 m.
Disouesions SBulcatigporites ovetus is a distinct
Permien forit which has been Fecombined
4n a number of genera due to ind:nmual
authors “interpretations of the? RO
importance of the lateral bledders = ¢.gv 'l;ha




Distinctions

‘Stratigraphic
range:

witK & narrow Btstal sn.“cma
.Tansunins ineTided nnder $his: speoiéa 3

| ‘name, forms with broader distal ‘soned;
. ¥whiYst Hart grouped these forme

‘Wnder the genus. Yesivssnors due ¥

" the preserce: of lateral bisdder

The. Rriodesian spécinéng are regirded
46 -be suffioiently digtinet by
possessing & parrow distal. sulons .
‘to warrant agsignment to “the" genua,
Suleatisporites.

Suleatisporites ovatus is: aiutm«t
from ‘other generé on.the basig of
sugller size range, transversely
elongated cenptral hody and slit-
like dibtal sulcus.

Rare to common thrmxghov:t f.ha
Yorehole Gore.




Suloatmsponteg Splenders Lesahik. 1955
Plate “153: Figives 10-11s
Holobypesi Siileatisporites splendens Iaesuhik,
. 1956, Plate 22:  figuve 10, :
‘Dlagriosias Shape is heploxylonoid oval o almb'st B
: rectangular, the central 'body 46 ..
transversely oval and shcei ere eelili- .
olroular 4n outline; distally dnclined
and often posesss lateral bladders:, -
Distal sulous is sbout'd or less J-a
(central body) with occasionalsdced.
overlaps, perallel~sided or concave
broadening laterally, . (Size:' total . -
et 41(63)90 m; tobal tear’ FLSLITO mYs

Desoription: © Shapes  Haploxylonoid, 1ongitmima].1y
oval to slmost rectanglilars
Central VYody: Pairly indistinet to
discernible; with darkened
outline ofte . more obvious

terminally than laterslly;
transversely oval slightlys
Sacel: Semi~ciroular in shape,; often
slightly loiigitudinally alnngh,ta i
. and larger than cemtral body- dn”
size. Sscel distally inglined
with narrow lateral sacei




connections !nnging’ latersl " e
" bladders which ave offen - 1
indistinet in width, - Trfra=-
Teticulation Aarkened, Lsirly.
eoarse and Tegular, lumen more.
or less equi~dimensional ewd
1 (33 m in diameter)s
Distsl zome: Distel sscel Toots ave.’ i
parallel seldon stretohing -the full <
width 6f the Dollen grein and.ave
usually distinet in outline. ;i
Distal sulous varies from'd l-a
(contral body) to sLEtSLfKes Ty
weny oages smcel overlap, particii -
larly in'the cemtrel Tegions, . . <
thersby giving & false convex -,
shape to the sulcus, ol
Dimensions (20 specimons)s. Totel J-at
54{70)90 m; --tote). t-ai  38(45)65 ats
TYesicaspors milvivus (Balue @nd Henfelly)
Hart is very similer o S. splendens, ..
‘but possess a more distinct central “pody,”
less transversely oval in shepe-spd | il
smaller sacei, reletive to thé penbrdd *
bodys §..Epl is 81s0 charadteris-.
tleally more elongately oval o redtadgu-
lar in owtline. S, ovatua is sualler ¥d
size renge and is uemally more-cirtwlal
in outlines k







galoati ‘potoniel (
Dube) Hart, 1965
. Platg 15 figaves 1618,
Holotype: i

Salujhe and Dube, 1960, Plate 2:
figure 18. .

Ve aaxing Hears, 1960,
Disgipsis: .. SiPas is hsploxylonoid, vounded to
‘transversely oval. . Central body

is usually indistinct bub is cirewlsr
to oval in 8 t-a direction;’ escel
semi~cireular dfstally inclined and
‘bearing a coarse infra-reticvliim.
Tetersl bladders &re narrow bub
indistinot, due to the thickness

of the sacol exine, Distal suleus
parallel-sided. and very narrow and
does not alveys extend to the lpteral ..

Deacriptions ~ Shape: Haploxylonoid, markedly circular .
to sub-cireulars :
Central budy: Usually undiscernible
but circular t6 swb-circulas
or alightly t-a ovel. Proximei
aurfece grades almost imper—
eeptably wo ‘the asacei,




Badoli" *Seul<ofrouler or lshs ln outlifis
axiqJ equal t0. larger than cen'}:r&l)'
vody in size. - Infra-retioulatic.
is chabaoteristically coarse
Aaricand evenly distributed,
‘possensing medinm to lavgs
‘equi~dienaional rounded t6 %,
‘polygonsl Tumen (1-3 a2 in'ddametorjs .
Width' of sacei sxo-exine is
relatively thick, 2-4 m wide
giving occasionally & limboig.
margin, . Sseci are Aistally
inelined, 0

Distal sulouss Distel saoci roots ave
A3.s1300%, Paratiel snd frame’ s
very neTrow slit-like Sulcus. 5
Thie rsages from }/5 1-8 centrel
Yody to & mere ¥isible slit, with

. smcci frequently overlappings

Dimensions (20 eyaciuspa)t  Total lwas

60(88)125 ;3  total teat 4.8(70)90@. o
Disenssion:  Je institaine Palme, 1966 appears to Ye ° %
very similar in all Tespects bar the. suali

size of the lumen (less than'l s in.

... ddemeter)s L S . 2
Digtinetiont - S. potoniel 4a distinct from other spéoies.’
in possessing a rounded outline, indidtinct.
oentral body (aok aswkered in outline) '
densely infra-retioulated sascel (ofien,

with }iaboid mergin) aud e larger &l

L range. ) e
Stratigraphio - Sbsént in Duyke a¢ditientas - commor iz Bla

*anges. .. ' Shsles and Uoalss - 'comnon o mre in.-

g . Madumebisa Midutones, -




Genuz: - Vesicaspoya Schemel, 1951

wilsoniy Schemel; 1951..

Shaps: Haploxylonoids .
Ceritral body: Oiveular and distinct,

1sevigate to granulate;

lacking & proximal aperturas
Sacels Possess lateral dladders, Tairly

aistinet to very thin,
Distal gone: Wide, fusiform, B
¥esjcaspora {Schenal) wae originslly
described as an uncommon Cerboniferoua
Toro and dlagnosed as above. . Schemel.
implied a Monosaceate condition (by
including distinct lateral bladders)
but did not state this. Wilson and
Venkatachala (1963) maintein that
Vesicaspors is Monosaccate and that the
Gistal inclinaticrn of the *saccus™ .ends
is ceused by obligue. compression. L
However, au discussed by Kosanke {1969,
in Aspects of Palynology, ¥. 250) some
spectes oxly possess & thin sguatorial
cornectiop between the sacoi, and' distel
inclinetion is still obvicus., Althongh
opposite saccl, which are commedted
lateraliy to form a continuous equatoris)
chariber, do comprise a Monosaccate ‘
condition, it is considered here that the .
Fnodesian spscimens exhibli sufficlent
Yuriation in lateral blsdder width




dn being diploxyloniold Ju putli
tist Alistorites dac

. sucel Tootas- H
Biapinttiont .: Vegiodsvory 1s ¢ evingaiation
) * Dissdeatrileti wekors By its
: Yorioid outline,. s
< ody, ‘brosd aistEl ‘zérie’ and 18’
g hlaiqﬁa. N




!58“!‘85 12»13’ 15-
.‘Deamptivm . Shapes Haploxylonnﬁ 1o very .(aisnﬁy
K diploxyionoid, maually ok
1ongit\1cli.ua11y oval,

Gentral bodys - Well cutlined and” .
ddstinet, usually daskés Wazx,
gaccl and denme, With soavee -
Anfra~punctate or Anfrge .
Teticulate soulpfure off exines
Submeirenlar-to longi‘hldinauy
oval in shapes

Baceis: Well inflated terniually,
and eonbinuous laterally. by
the equatorial devachmenh of:
lateral bladders varying is
depth from 1 %05 a Cemtral
body exo-exing mergsis
imperceptably. into detached
sacel exomexitié both Proyie
melly ahd 3" lally, a0 sacol
Toots ave Aiffieult o detine-
Sacoi exine is thin, sxd
‘bears g distinet intra—reti
Zetion of fine to fatrdy -
coarse Iumen, elongating -
ralislly from the macel .
detachment’ owtuards: (Tximen -
up Yo lz3min dimmion).
Tateyally the mr&z‘eticmaﬂon E
48 -gomevhat- reduced but niot
hexkedly thanged. -Sacei vﬂ:ait
aem d.’ustal.‘ly :Lnounaﬁ. 3




zories Indistinn’t Tk Vrbad
“exing structuraless 4o very .
¥inely seulpturisd.  Randos
“transverse (distal) teéars:
Tvnning” acroek. -centrdl Body
and into saccd éxine-dre:
*- decasionelly diaoamiblq.

" Disiensions (10 speciaens) s Total‘ b
60(75)108 pi bobal t-&:
40(45)70 m;  1-a {Gentral :

Yody)s 40(50)68 mi tes

(contral body)s 38(a0)60 mn




U i : N
-An mentidned undsr generic: di;
o thia ferm ppecies nay Well e ::e@miei

Stratigraphic
rangs}

ae Monosapeate;, . Howsver;. dus 4o
Aty diencpate chavacteristic. of

" afstal inclination; and At bilsfersi

condition with'varying width of)

| latera) blsdders it is tembabively:

ansigred vo the Dieaceiatritettl’
Future work on umcre materlal may.
enlighten-the piructurs and yosibion |
of thig species vhich Will then: . ..
facilitate the propossl of & hew.
&pecific nate,

Absent in Dwyka aadmem‘.s, mﬁ B
cotmon -in-Upper Black Phaled and
Coalds; ard Tawe in lowsy:
Madumebiss Modstonesy,




Shapet

i Tegicanora aps By’
Plate i5: . figare ide;
‘Deseription:

Haploxglonoid te aligntiy

"-aiploayionoid and snbaeirmﬂarr‘

Centiral

‘to alightly l-a ovals.. .
body: Very. aistinet, uewlnlly s
dark and giroulst to-Sul- -
circalar infra-panctate fo
infra retioulate proxﬁ.mal

in sive, Daosl exowexids :
detaches indiatingtly (biit.
basically sub-squatorially)
from the. ceritral. body exom
exine! Retiowlation ie fine
and regulars Sacct -gkoy -
alight distel inelinstion,
Sscclare laterally
continuous by neans of nerrow
lateral bleddera up o2
wideo . 3 -

Diatal &oties Digtal’ aacci x\oct ‘are:

also indistinot, but in the
Bub-equatorial reglon, lesviig
2 wide, ‘siructureless distal,
wbnes




. Ditrengions’ (B spsﬁ.mans)l mam.
30(35) 4L my - tebuL oan
20(25)35 3 18 (emm.
7. body): 7, 20-26 juj

Distossions ‘lhe gmral. mrmmlog:x of tu.te E
: Brecies fits ths Porm gemaa ...
_jv;mgm_gg Teschik amand.
ey foniis tu THet there ig g - E
sJa range; haploxylonoid. to. aligm;l;r
¢ £ outliné and 23

- distalk, au].cn.s, arthquah a
stmctureless perturold area
(laptoma) was son}etimaa ﬂeﬂ.ﬁle (a8




sioted Ty Townwow, 1962, quoted a1
Balme, 1966, pi 146)s ¥. pellidus -
Reiesinger is, hovéver, distinet -
#roa Yesicaspora sp. B in bedng il w -
smpller in size with s distincd
distal tsulens®. of 3 1-a (central
Yody). The Rhodesian form spécies
1ig therefore tentatively assigned to
- Yegicaspors Schemel due to its rather
wiique dense cential body, lack of
qlearly defined distal roots and narroy
‘but characteristio lateral bladders =,
Alisporites Segr
1969 has certain features in common
‘but has strong distally inelined saced:
bearing coerse infra-reticulation, -
Alisporites parvus de Jersey has a
vhilst ¥
koenlgswaldii Jansondua is distinct
in having a naxrow distal zome,
rounder cutling end =iy anguler band
in the proximal roots of the: sacoi.
Stratigraphic Absent #xn Duykd; absent in Black
rgnge; _Shales and Uoals; .rare to common

in Iower Madumsbiza Mudatones.




B Ima-ms mswcnmn Tenchilk, 1956
-Benuss - Jugsspopites Leschik, 1956.

a0l by dela; i (Potonté
SR and Klaus, 1954) Leschik, 1956, ..
Dlagiosias Shape: ' Haploxylonoig to diylo:qlomid
KRR : inoutline, :
Ceatral body: Ia cirewlar to uval
{1longitndinglly or transversely).
Proxiasl hemisphiers possessens
& eantral dilete autnre,
Sgeei: Verdous in size and shhpe,
but e connected lateraily to..
form lsveral bleddews,
Hert (1965) does not sooept the-
amendation of fiis fori genus by
Memum (196¢).

e} 4a distinet from other
Dimacoitrileti geners ‘by posssse.ng
a dilete suture.

Juggeporites sp.
Plate 11: figures 27-28.° g
Deseription: Shape: Haploxylenaid to siighiiy -

3 ;
. 3 oval. . R E - %
Central bodys Cirewlar to subsclienler™
und dense; ' very finely hfx‘ﬁ—
Junotate, snd bearing @ : y
proxival dilete Suture. irms.
of gubure streioh almost the 5 '




2011 oa of' the central body |
. gid'n;e.,ali@ﬂykbeqf enrtrallys

o spparent pointlng: Tlatersliy.
Ssopt: Terminally. inflated bt Bearing:
J_relatively wide 1u‘eeraL

squztoml. ‘but distel’ roﬂts
are nancave and ahnx'ter than
. the ‘ransverse width of tha
central body.
‘Distal zones Distal zone is f‘z—amea 'by
coricave sacel roots, formdng
ab oval “inlens, widep il
sentrally than la-ermv.
Dimeneions (4~ spenimens)x Total 1«3:
) 35-38 mp . total t-as  24-27.a3
I-a {central body)s: 22-25 aly -
2ea {gacoi)s” 2302575,
t-a {central body)s /218




Stratigraphic
ranges

. Baccl. and; lateral. h;!s&ﬁ r.s, And

diatinet convex but close d&stal

sgoel roots. 2
It is only enbmmtered (and
rarely) in-the Tower Madxm‘biaa
Muﬂstcmas.




; Gepiis: - Iilintteq Koéankaf 2950,
Illinites gg; Kaaauxe, 1956,
Shspe, B Lo 4 'to di

ouﬂine.

tion. ' Proximal hem phexa i
poanaaes‘ & céntral ‘tlilet i1
apft!mre' the éxine is
laevigate, p;\n&ag.e oz

; Pinely” granulate, ~Fawis

i, Suturgs m‘: the t241ste’ per
“ﬁux- ma;f e of wiegual

g “Lengthy L
]‘é;_;gz;les s 8istinct from other
rDrsi-ueibrileti genexa lp poasessing
a W’,ﬁﬁﬂ trilote sutore b B

Ty e ‘gg,:gﬂa x{imis xosw:a, 1950 : .
1

By
P

?mteﬁl- tighis

yc)n with a finely g:mnn—
1s+p sm:lyhpwe.




Descriptions

The. triikte upertuse Gears & sHortér’
thransverse) erm 45 the other wos -
The saoci are sémi-cirveular oF 1eas in
shope and abou¥ the same size as sentral
body. ' Sacéi roots have attachment.liies:
{¢r peripherel folds assncizted with them);.
whioh frame 8 distal zone spprorimately §-
or less 1-a (central body) in-width 4

. &

Sha;‘»e: Haploxylonoid, oval in an -l-&
direction, )
Central body: ~Distinct, usvally dark
and dense and ciroular 3o sube s
circular in outline; yroximal )
exine infra-punciste, and bearing
& central trilete subure which i&
often indistinet. - Arms of the suture:
are reélatively equel to slightly
unequal in length.
Semiwciréular in outlineg) 2nd.
spprm:imate]‘:; the sars sife as
central bodys Infrawvetiowlation
i distinet and fairly coarge;. with
lumen ‘elongating radislly from.
‘ sacei roots. Digtal inul:{nati;:‘l
4s not apparent and Iateral Wiaders
are Izcking, ‘although saéci’ emes .
nary e ;lo:med.




‘ Tixes: ]
‘gone ‘abgut -} vy eentral
Dimensions (6 gpesimens}t  Totalk
i 50-75 w5 kotal t-a:
222 (cenbral body)s: 35242
4y (gertral body)s. #0-42 m
Distinotions ~ Tilinites unieud is distinét Prow &Y
speaipa by bélng, haploylonotd 4n
ontline, and by the size range
L width of vhs aistal zones . l:
stzatigraphic’ Bare in Duyke,:Ters. to abgent fa
wanges . - Black Shales and Coglsy and sbsent
4n Madumabies Midstonsss =y




", Bshinites Peint; 1955 pareim. -

Yestigi Palte and He 11y
1955 partim. e
lebiisporites Teschtk, 1955 partin

Distinction:

Shape 1 onoid to Aipi

Cen‘tral body: Circular with siight
elongation, t-a or: Hval
proximal bemisphers Years s
moxoleta apertires -
Various; but vinﬂatgd lnteral
blagders.do nmot. éu'cur; although;,
the pucel exo~exine may ;lom 5
laterally,

Limitisporites is d:lstxne‘b Arow

other ‘genera by -the monclets:

subure anfl lack of lateral

bladders. ’




mmit;sgo;;tes mmxstmeum (Inbsx- and Valts)
Bart, 1965 -7

3 'Eoloty'p'pr L__n\g;n_mg_ ‘Tuber anﬂ. Yalts-, 1941y :

P 277 Plate 321 figuve 202, )
Haploxylonoid outlineg, itk cuau:um
central ‘body,. sgogl about sam—ou—culaz-
"in-ehspe ‘ard ‘§13ghtly susller than
central body, possibly with attachsent.
ldnes, - Diatal zdne is abowt f& A=a.
{central body)e £

Desaription: ~ Shape: . Haploxylonold to s1ightly diﬁ}o:cy:— £
lonoid; . longdtudinally ovale:.: "
Central bodys Distinct, derk and elreviar

%o slightly 1-a or t~a oval,
Proxims) murface bears & ierolet
suttre '} to ¥ the 1-a central body:
swture distinet and tending £o. be
pinuons. | Exing infra~punchati
infra~reticulate, snd 1~2 w thidk:
inontiing, and ~

equal, to or slightly smwaller than-
: cemtral body in sizes " Sacel thin
and tending ‘o show- radisl folaing
from sacei’ roptss - No wide:Iateral
‘bladders éncountered,:but 12 -’

- Wide lateral connechiong often. .
servs'¥o join the asooi. Strong:

E distﬁ.l mclmtian «Boed not-odoud,




Distal wones Distal pacei roots are .
parallel to. sub-parallel mmd !
occasionally indistinet, although
aistal peripheral folds 3580015\*
ted with the sacel are
occasionally seshn,  Distal
zone is mbout .or less l-&
{eontral body). ) B

Dimensiona (8 specimens)s -Total 1—5;

' 75~105 @5 1-a. (oentral body)s,
54-60 pf - 1-a (Smeei)t’ 35-50 my
“t-a (contral body)t . 45-60 mj
t-a (sacot): . 45-60 m. -
Discvssions Hart (1965) places: L. rectus Tesdnik, 1956
- in synonomy with this form. species; “

Segroves, 1969; however, caubions aga'.'mst

this due to the possibility of E

‘L. _monstruosus possessitg a thinner”

proximal dxine to ‘centrsl body aud in i

PosEibly lacking lateral Hladders,.ns seefn -

in the original illustrations: L. rectus

Teschik also includes trilete forms -

which in this thesis are assigned. 0.

I1linite; ke The

come closer %o the diagnesis of

L. monstruosus and are thus sssighed.

Distinotions L. mongtruosus is distinet from other species
in being usaally haploxylonoid, with &
re].aﬁveiy short monolete suture and &

Atstel sond of about ¥ 1-a central boayy

Btratigrszihic Rare to common in Dwyka; Iare inh Blsck ,;
ranges Sheles and. Goals; rare 1o sbasnt in

Madwna‘bisa Mudstonese




Sbeturme: MONOSACCITES (Chitaley,: 1951)
Potonie and Kremp, 1954 -

.7 Sipra~generir ‘sub-aivision of the Monosacoites
has been discusssd under systematiocs: (Chapter &
mection: . 3 ). For the purpose of thim thesis t*vp'
major divigions ave yecognised and informally tamed
. {following Balme, 1966) viz: .

Group A '~ Radiosymmetriesi forms, and’’
Group'B - Bilaterally symmetrical forms.

In terms of generic sub-division, the: approach
followed is. that of the Indien awthors (Iele, 1964}
Bose and Kar, 1966, 1967; ILele and Maithy, 19643 ‘-

' Bar snd Bose, 1967; Bose and Maheshwari, 1968,e%" 51).
This is dus to the fact that the forus excountered
in India snd particularly in the Congo, end demevibed
by the sbove authors, are extremely numerous aud
are the most mérphologically divérse of kmown Permos
Hhodesian forms, although less in variety, compare
very ¢losely vith them. Criticlsm concerning the
sub-divisions based on minor disgnostie featureg
mey be levied, but in terms of practical application
they are comsidered gultable for the m‘ersant’ purpose,

"This may facilitate easlei lumpiug together or :
8plitting of taxe when a more universally acceptable
lonosaceate claselfication-is proposed.

Forms from other parte of Gondwanaland (South
Africa,” Australiay South Amexica, ete.) sre
syaonomous with some of the Indian-Congo forme but axe
far lesg diverses -Gertéin of these othexr genera. X :




 Buplanation 4o Yextafiire £ a0 Ranae Grapd T Polar: od equ:hrlal tows, Widirauntts)
. ‘of Hho. major-Henosactates socounterad: 16- Southeriv Kfrita,: {Re-drans fron-Bosa dnd Ksr 1488,
}m b bt 198y gty Witonn ang Bortald 10N, Hart 1985, Lele 190K, )

m‘mr tes . it nah;'.s-na. e
RITITRT ‘bl Tam| ) . B

wm. 6%

i mm/frgg ot igsh.
.a. _@mm,um sl o 1087
653 anm‘ Toda-apd Kar- 1967

. Barakgrttss Marades] nd Fioars
1964 (seesu Gatas)

v Bnotasacoltes i and far b

b “ElLastesttes Sosn and Kar 1666

W Mmu and Kar 196%

57 Aokttt esen s Yema))
Fart 1950

%o Rassauftaciltes Bose and Kar 1966
#E Par.?:maecﬁgui Sharadeaj and Tivart
1

2. Srycisaccltes Lels and Hafthy 1954

ne 'g]jﬂ‘xﬁmxm Bose and-far 1966

0. ivarlseteis wd
I8

$o Boliniataoiriies Wraradea) 1956
G Stilymonossceties Bhafedval 1862
T sty B i Kae 10

5 ﬂmmvs oo aid -
; Bentall joM

(u “aitgipetlenites, unndnl 1967

 widiABish SiALes







are. con 00 ¢ ive (e.g. &

Samoilowich cuended Hart)y and aré Tegarded by

some suthérd (Bose snd Kar, 1966, ete.) a3 pupra-
geéneric in level. -Also fTequently the ipecies
grected, within these genera (in particuiar

!+ gordaiting) ave basically those with Northern ;
.. Hemisph ypes. It ‘is considered (Isle, 1964
Iele and Maithy, 1965) that most Gondwanaland geners |
are ioally d: » aud are
gertainly the products of a different macroflorsl
assemblsge 0 that in the

Hemisphers. Due to this, comparison vith Northern
Hemisphere holotypem may, not be foasibles o

It is beycsd the mcope of this thesis %o consider
4he problems in synomomy between thé Northern snd :
Sonthern Hemisphere mlospore forms. This could
represert an interesting task for the future. It

ia therefore proposed to confine the generic and: -
specific approach basically to that of the Imdian
eunthors, but supplemented by certain nbiquitous genera
originating in Burope and found ﬁidely' digtributed :
in the Permian (e.g. Elopinites, Schopf, Wilson and
Bentall). :

To facilitate generic comparison, the Monossccats
forms Tound in Céntrdl Scuthérn Afrdce ‘are drdwniim’
Text:w figure 4~9,. and to illvatrate the importapnce
of . this major group, the comparstive stratigraphio
Tanges of the fndiwidual genera in the Coigo and
¥id-Zsnbezd Talley, Rhodesim are shown.




; Group A - Badiosymwetrical, Muncsgcutes

Genus: Plicatipollenites Tele; 1964

®ype apecies: 'Plicatipollenités indiews Tele, 1964,
Synonywss . . Nugkoismorites Potonie smd Kleus,
J 1954 partim. g :
Cordaiting Samoilovich amended
Hart, 1965 partim. SR
Diagnosis: Shape: Circular 4o sub~cireular '
end roundly triangulens’
Centrel body: Varieble in: shepd, -
not uecessarily coinciding
with overgll cutline; .
istinet to ingistinot; -
trilete sperture not alweys
ypresent, whilst rays and
angles between may vary in
length =nd degree, )
appearing ssyumetricals -’
Saccuss Proximal ettechment at the -
equator, distal attachuent
somewhat within & nazrow
sub~equatorial zonej
distal roots alweys associsted |
with davkened regdar 36
polygonel peripheral £olds}
saccus deflmted, nfra~
reticulete; | with e flat to
Frilled strmcture.




Prior to 1964 when Lele proposed Hhis
genusy 1
Bearing the -above description haf - :
beén gasigned, often Teluctantlyy tv
Fuskolsporites Potonie and m_xug", 19545
(Balme and Hemneily, 1956; Rierart;
1959; Hoeg and Boss, 19605 TFotorie //
and Tele, 1961 and Baeradway, 1554

et al). This wes & typically/Northe
Hemisphere form characteriatio of
Permian end Triadeic sedimeyts of. "%
Austrie, and differed both in basic
morphology and stratigraphic rsnge
(when compared to the Stuthern Hemispl
counterparts). Lele (1964) attempted
a resolution of this "hetercgeneous
taxon" and proposed the genera
Plicatipollenites, and Yirkicipolienites|
Witlst emending Nuskeisporites to
include only limboid forms bearing thim
proximally atbached sacei (see text -
Pigure 4-9, figures a8, b and ¢} The
latter remaing a Forthern Femisphere
Permo-Triassic genus and the fozmer two,
remzin typicel of Gondwanaland Permo-
Carboniferons ‘times.  Virkidpoiierites |
(figure o) &iffers from P)ioktipollenttis
(figure b) in lacking die*’ Jipe):ipherﬂ
f£olds associatel with the zasol rooths. |
Both are characterised by possession ‘of \
proxingl. and distal roots in equatorial Yo
to sub-equatorial zomes.




A ‘mumber of similar geners v‘eja i
proposed subsequently, due ‘o the possibly :
valld view thet generic distinotion
hased on presence or abasence of peripheral.
folds along sacci roots was \miq i !]:f'e
(Bharadwaj snd Tiweri, 1964).
Pistinetions based on (1) proximsl or
@istal, or (2) proximel snd distal saceus.
attachment wers preferred (Bose apnd Kar,
1966 et 21}. In the forms with dugl, =
sased attachment the following: geners
were proposeds B i

Pargsaceites Bharsdwaj and Tiwari, 1964
(figure 1) which possesses sub-equatoriels’
attachment of both roots i.e. auper--
imposed in polar view. Sous suthors
(Segroves, 1969} have Tegrried tRii sz <
synonomous with Tirkidipollenites and -
Plicatipollenites but the Indlen authors
Tetein this gemus. Gorfsitima '
Samoilovich emended Hart, 1965, was &
also changed to include all Monosaccates
with proximsl end distal egustorially
attached sacci; however, this genus

has been regarded-as. "supra-generie¥ .-
(Bose and Kar, 1966), and not entirely

in agreement with the type species which
ih any event is a Northein Hewisphere fomnis




Cenpenoroyolliy Potonie and'Salugha, .
1960 is synvnomous with Pavesacaites
wnd wonld have pricrity over the former . -
‘ot for the uncertainty regarding the
geologicel age snd stratigraphic z‘&ngi '
of its type species. Baralarites g
Bberadvaj end Tivard, 1964 '(fimuré 2} -
kas duel sacous attackment but i re~
‘tained as a Qistinct gemus by possesging,
an “inner body" within the "certral body®. .
{1969} this .

as the vesult of a chevacteristic
anpular tenuitas in the sub-equatorisl '
zone of the central body. Bascanites
Balme snd Heanelly, 1956 is reganied
as 2 poorly defined gemus encompaseing

i with dual Liy e
undulating to lobate seced. Punctssacoites
Bose and Kar, 1966 (figuwe g) hes dual
Bsaccus but is
By & punctate central body with trilets
aperture and & diste) periphersl Fold
system. Crueisaccites Tele apd Maitay,
1964 (figure m) and Steliapcilewites
Tele, 1965 axe amphilateral with-wwbually =
Teversing atbachment Tootd f.e. ‘

33 zone and.

distal zome. Orucisaccites ia retained.




18 bijateral and with or Withowh &
aistinct suleds.

p!'ﬂlims-l saccus, attschmsnt is em“col‘isl -
‘and distal at forms a

suleus, This, However, it not ‘hilgtami
but rounded to almost z'ectsngular m:a
sacous is chéa:actuxietieam rsﬂ.{elly )
folded and very frilled. ‘Katengaites -~
Bose tnd Kary 1967- (figure o) had &~

¥eory demse central body bedring little
infra=structure or séulpture, and: dual
sagous a‘ttachmsn’b.

The fn]_’l.owing genera diffey tro.ln'
Flicstipollenites in Lefng bilaberal
in. organisations-

Yastigisporites {(Balwe and Bennelly) Hart,
1965 (figure j), Cshepisseccitup Hbgg

and Ker, 1966 (figure n), and <
ZEobonjelsnrites Bharadwaj, 1962 (figure
).  Wnilst the following geriera ldak
dual ‘sacens attachtent (it ia efther -
proxinal or distal)se




Distinction:

Blilasacsi‘teg ane ‘and xm:. 1966,
Ferlanorritel Bose and.Kar, 1966,

. Passauisaccites Boss and Kar, 1955,

Biorinites Schopfy Wilaon'uhd, Béntall
1944, and. Densigo;;eg;teg ‘Bhamdua;},

. 1962y ;anunosagcueg Bharads

1962 (figure g)- and bg;ﬁ%

ventral Todigs.:
Elicgtipollenites is ammm frbm
géngra 4. ; dira]
equatorial to bubequeborial sacous b
Btrorig sral folds
mssocinted with the distal aacci Iﬂu‘bg
and weually a irilete: ‘apurt\xre. b
lacks strong punctabs e:mlpma on th!
centxal bodys




Plinaﬁ;;:ggl! eng‘bes g icug Iﬁla)‘ 1954

3 Plst 12: ﬁsux‘es 1-7; Plate % figures d 2
: B‘olotyyam

Tele, 1964, Flate 1 $igire 7o

<. fiusico, Balme, mﬁ

Henrelly, 1955 partim.

Kyskoisporites trisnsularid Potnnie ,ané
Lela, 1961.

Qordaitine trisndularig (Meh'ba) Eart,
1965

Outline of grain circular to eubrﬁﬁ.i‘mleq
with a distinet central vody Eossensﬁzg‘
an outline corvsapopding o 9vérall
outline, ITrilete suture usually Weak,
with esymmetrical sngles and lengths’ .
of arms; extending from 4-2/3 cemtral . *
‘body radiuss  ray ends taper or sme
Blunt. - Sacous relstively naxrow, .
approximately $—% total radius; . overlap
wsgually less than 4 radiuns. Well~
developed periphersl folds ogeur wsuwally
cirewler, situsted equatorially or
sub~equetorially. ’




Shapei Uirewlar to subleivoular,
S with embire smooth marging i
. Dentral bodys. Ciroular to .sub-cireulsr
) @letinet ususlly davkened, v
11y and; Enfracpuik
to finely infra-reticwlates
Proximal aperture is trilete’ A
almost invariably presont and
asymmetrical in angles aend - S
léngth of rays,.. Theps extend
$-2/% central body Tading, .
and wey be thin or ¥hick (i-3'm
wide) and terminally blunmb o
‘apering. R ;
Sacous: Ususlly uwnfrilled, smooth margined:
and Plattened proximo~distallys
attached sub~equatorially, . . '
with approximste width ¥ to
total radive. Overlap is less
tnew § total radius and varies
from nil to ¥ vidth of overlaps -
Peripheral, foldg are invarisbly. |-~
present and are usislly smoothly
a1 coptinuously civeular, :
although occasionally-compressed--~
o minor enguley irvegularibiens
They follow the cextral Yody
margin in outline and. way or :
sy not be in. contiach with thi@; K
thickness vardes from 2-8a
wide, .




"Divensions (50 spacingns): ;. Tobal, dtaneheis

; Digoussions

Distinctions

Stratigraphic
renges

75(120)135 ;; " central body’
aisneters  6L(85)105 m.

. Fusbers of spoyes with similer featurs

+0: those desoribed. stove have been

under Nuskoisporites

Balne and Herdslly, e.g» by Balne (1952,

1956) and Pierart (1960). Howavery .
ondwaneneis, emended by Tele o the.

genus Plicgtipollenites, if regafded

by that author-ss s dletinet Lo o s
due to (1) a-typicelly angul:u-, polygonal
peripheral £0ld:system whick is situsted
well avay from ‘the. ceptral bady merging

(2) the trilete rays are aliouf equal’

and often imdistinct, (3):the sacensl .

is wider than in P. indions (3 total '
radius). The Rhodeeian spocimens’ show

& vide ‘variety of imfold positions

(sse Plate 12), tut &1l confora Hove
closely to the disgnosls of wm

tean 2o gondvsnensis. :
Plicatipollenites indicus iy distinct :t’rom.
othex species in. possessing. dual sacons.

“attachuent, @ large sige, distiviet civeidar:

infold system, and wanally unequél and
agyamotrical rays on the trilete siture.
Qomnion to sbundant in Dwyks sedimextay-:
rare to absent in Black Shales and Ovalej
absent in Madumabise Mudstones. T
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