
•; - « - ... • cjore and i earing -of the eadner, -
If : . •-• . . .  . • Thickness usually variable, .

- ' ranging from 2 to 5ja thick;
. . •-. surface laevigate, infra-; .

. punctate to shagratej
- . . occasionally circular shallow .

. . . • . crater-like depressions up 4d '•
7 ix wide occur giving aa 

. . irregular appearance.to tha -
■ . ezine’. •. ■ ' '

Dimensions (10 specimens): Diameters 
' • 42-65 M* ■

Distinction: Pilasnora oaloulus is distinct from.; \ 
other Alete forms in possessing an . , 
unevenly thickened ezine and a -

’ relatively large size* ' -. , . . V
Stratigraphic Occurs throughout the stratigraphic

L-

367.



Gefauai 'Cijcttlisporitea ae Jersey, 1962 amended'' 
Kerris,.1965. •

species: " Oirculisporitee parroa de Jersey, 1962, ^
Diagaoaips Circular spheroidal ordisooidal

.. miorofossil; vail "bears circular ■>
- . . , : striae extending in: spiral arrange**

. ' ment from pole of spore to equator. ’ „'■
. ' Microfossil frequently splits along-

■' ' .. - . the equator* yielding two symmetries! '

Chomotriletes Kaumova, an Upper •
_ Devonian form from Bdssia* is said to ’’

be trilete and 'bears striae that are : ?. 
’ incomplete* . - .

Plate 5: figures 17» 18.
Diagnosis: Microfossil is circular to sub-circular 

. ' i n  polar view and disooidal to flattened
in equatorial -views. Ezine bears a ' 
circular striation from the polar point 
spiralling continuously outwards towards: 
the thickened margin. No haptotypie. • 
structures are -visible. . • .



Holotypej ' Plate 5f figure 17 • •' .• ... ,
Ascription: . Shapes Spore ±9 sub-eiroular to 1'■■■• '

' . . ' ' ; ’ ' circular in polar view sometimeŝ ,.
' . . irregular, flattened, to diecoidal

; when seen equatoid^ly fdLth,
' ‘‘ . - . marginal over-curling and :sdaor.•«• •:

■ . folding* Ho true, dehiscent ; 1 :
..... . . . ■ mechanism ohssrvedc .• • • ... ' •
". . Exine: Striation extends from a .. . ;

• . central polar point in eqiially
' spaced and increasing spiral* . • •

often, slightly, elohgated due: •• T- 
to compression. Spiral. ' .•. . • 
parallels outer margin of this. • '

' nicrofossil. Striae about • :
. 1  u thick and 1 u apart and ' ,

" contains more than 18 spirals ..
. in the radius. ... . .

Dimensions (6 specimens): Diameters- .
' ’ ’ 52-62 m . ' I- ■'

Discussion? CironllsooriteB parvus de Jersey ia . . .•;
smaller in size, discoidal and frequently - : 
eq.uatorially dehisced*

Distinctions oiymilaoorltea maomm is distinct from .
other species "by its large size, numerous

... - . spirals followed "by the striation and-hy-—
' the discoidal nature of the spore when-.

- seen equatorially. 1 . : .. . '
Stratigraphic Absent in. Dwyka .and tower ELaok Shales ; 
raa®es and Coals; comnoii in Upper Black . . '



0
S w w L ,  ; % 'i

5®“us* ^etrapoidna (Naumova) ifeottova* 195Q 
Tjrps species? getraporina antlgaaragfflnva, fart . "' •;

- , designated "hyPotonia, i960. ' :
Biagnosia* . Quadrilateral eutlin.e, coraerfi soma- 
r . tiaes bear arcuate'folds, ezidVisn- - .
' • . .• sculptured} 20 apparent haptotypio : ...

• m&rldjiga. ■ " ’ ■■. ’ -.
. Synonyms! . Sporomorph "A" Baime and Hennelly, 1936.'

1 Pant and Mehja, 1963c • :  ' .

Slate 5s figure 19. ' ■ • .
Bescsription: Shapes S&orofossil Mithont aay '■ '

apparent germinal msxfciiigs os? ■ '
. dehiscence mectanlsa. Outliae3. .. ..

. ' quadrilateral, sides straight , . - . .
to slightly concave or eottvexj •

, comers well rounded. . . ■ • . , . ' .
. Brines About 1 yu. thick, laevigata ‘

. to infra-puaotate end
• . • folded. • ■ • ' /'V

Dimensions (10 specimens)* Diagonal - * 
length; 35-58 Ai, noraa!

•.................length parallel to transverse •,. 1 1 ;v  
" " ' ' ; “ ....... and longitudinal axes; : - •• t ' ‘

. • 24 -5 5 x  2 5-65 *u- .. ' '



Playford, 19&5, Ilate 95s figures" ‘ 
14» 15 la all respects •’bar ajxnjate',- /

' folds -wlaieb liave never teen Seen v
' . - ' ±n the Hho&esian forma; B a l a e e t ^ a ;v 
. ; .., tetragona Pant and Meh-ra la aleo .
' •• ...• • proTjably synonomoos. "RaimBmlî
•• ; \ gjgantea Bose and Mahcehwarl -ia

• ' - Teiy much larger.
Tetraoorina ep. is Matinct la being A. • / 
roundly rectangular withno :haptotypie;.' 
narkings and fine infra-piinotation, ' - 

Stratigraphic Rare to common in Itwyka; very rare •. ■ 
In Black Shales and Co&lej Tery . ’ \'i

' ^D iscussions . .. The atiqve specimens are v e ry  coaspajsibli} -.

Distinction:

ranget



Inf^lnaiaia! SEAMTIOKAPlTI CoOkssm, 194?

Tieeehik:, 195$

Diagnosis: Circular -to stib-eiwular outline;
io.iajrtotypic aafklnge and, granulate 
sculpture. - . . . _• •. .
frraBulataariogltea -an, •

,EUte 5* figares 3, 4. ' . •••■'. ' ' . ' : • 
I n s c r i p t i o n :  Shapet Saii-eircaiar -tooval and rqtinilei

rectangular, 5o g&rainal. ; 
markings occur, and tiie -this 
exice is often, captured -£n(i folded*:. 

Ex±ne: 2hin» iesa ̂ ban. 1 jo* . densely . ’'
_ covered vtth fine evenly spaced.: , 

• srani leas than 0,25'>i. Sxinal••. ' 
folds are abort «iî  randomly - .

. spaced. . . ‘ ̂ •'
Din anal oue (10 specimens); Diameter* .... 

35-55 u x 5S-70ytu '

Diecasaions Sranulataanoritea sp.' although relative!^ 
 rare to common in occurrence* are . ' '
atratigraphically confined to -tSe



Distinction:

Stratigraphies 
range: .

reason, they are described. .'9&ey''6j:e- 
eloaely comparable to G. naatillua".: ’ 
but are-not so covered in short' ' , • 
narrow folds} S. indefinitna ia1. , 
fabiform in outline, and is -anal3,er,

irregular and cord-like thickenings. : 
on tin ©sine. S. subreticnlatua 
possesses a thick ezine. " . ’•'•.'i-J: 
•Sranulataaporites bp. is iistinet- in . 
having a thin finely granulate exijrs" - 
with a few abort narrow random folds* 
Confined to. Dwyka sediments. ' : y, '



.. GelEUBt Vermcoaphaera Gliokaon (unpublished ,
.. Ph.D. thesis) . ' ■ . ■ —  -'v

ihis thick-walled, densely "hairy" genua iiaa 'been 
encountered in Australia in the Collie Basin by '
M. Slickson (unpublished thesis) and by Segxovea . ; 
(pew. comm.) in the Perth B&sia. Ho closely . ,..: 
comparable form has been described in Africa to the : 
author’s knowledge. iTflgnî haH Bose and ‘
Maheshwari, 1968 is a spherioal to avoid form with ' 
thick exine sculptured with baculli or verrucS? and . .; 
generally split along a weak zone. Soheriaol1 «wrt tAa 
(Couper) Jansonius is regarded, by Hart -to be ' .. 
synonomous with Schizosporis Cookt Jn and Dettman,- 
1959 and is typically unsculptured. . *

The Shodesian forms may well be an unusually 
sculptured Pilaapora species, "but due to separate - 
generic status, assigned by Glickson, and -the ’
abundance of this form in certain Ktaodesian sedi- 
Bienta this genus is retained? it is here divided 
into two varieties on the basis of size, "but-.both are 
otherwise specifically identical. . .

Terruoosphaera aolliensis Glickson . ;
Plate 5s figures 5-12, variety 1. ..... .......

figures 15-16, variety 2. ' . . . 
Diagnosis: Unobtainable, but from plates species 

axe thick-walled, spherical oioro— . 
fossils bearing dense filamentous 
elements and lacking germinal distinct 

. openings* . .



Descriptions Shapes Strongly spherical}: aQaetit^B. '' -' 
, • . - • . folded or slightly compi-esaed •. >

. -to gi7B he "invertsa teaiiie- , -...
. • hall" type of appearance. '

Exine: Thick, 5-4-M  and often showing
• an apparent double wall at : ;; >y

spore margin. Densely spaced/ . 
’ and. equally coflcen*xate&. .- V ;'

filamentous elements 0>5 fi •... V-. 
or less in "basal diameter 1 - 

. and up to 8/1 long occur 
’ which, vhen compressed and

. sealed on microscope slides f
show a directional flowing " . ’

■ ' .. tendency similar to th& tsdl .
. of a meteorite^ • ■  :. /

Dimensions! Variety Is (20 specimens); T.otel.;
. .diameters 18-2 6 /$.

Variety 2i (20 specimens) s- 44-55 Ai* 
Distinction: ij'errucoaPhaera oollieaale is distinct..
• . from all other spherical alete'forms-is. .

. - sosasasing a iilacieirttras hairy exineV ' ’
Stratigraphic Absent in Dwyfcaj rare to abundant.' . 
ranges and occasionally dominant in tFpperBlacfc
' ’ ' Shales.and Coals} rate to common in



-5. B i B f t r s s i b K •'

? 5.1 HtESEB7AfI0H AMD -ABTOPMCE , .
■- • . •/ \ '

. Wo. nacrofossii horizons were observed M-c
course of sampling the -Matabola Flats borehole bispei'' °; 
hat a sample taken at 1 114 ft yielded an excellent^a-.
• impression (and counterpart) o£ an insect vifig. . • .. 
This is believed to he one. of the earliest fossil ,
Specimens of a taxonomic group which typically 
diversifies in Mesozoic times, Ur. fooAelrofi g »e./KTfekr 
an eminent palaeo-entonologist (Canberra, Australia) - ’ 
■was shown this specimen by Mr; S. Andersen (with whom 
this specimen -Has collected). In correspondence vith . 
Professor Bond of the University of Rhodesia, Dr. '
Be’ielte disclosed that this insect belongs to tiia . 
group Paraplecoptexa, close to Badentomum of iTorth /. .' 
America. The luvfcer form existed in Upper : .. . 
Carboniferous times. . . '

Regarding miospore content, an attempt has been ■ 
made to illustrate the proportion of samples yielding " . 
three degrees of mioepore abuodancy and preservation. ■ 
fhis say be seen belflw in Zable 2* For example* in .1 . 
eijilan&tion of this table, 29 samples of the totkl 165.. ‘' - 
samples (i.e. 28 per cent) .contained uell-praserved ‘ 
oiospore assemblages, in 12 of these samples the <•
yield was high, whilst in the remaining 17 only a faii 
yield vaB obtained* Also, where 21 (SO per cant) ' . 
samples showed abundant raiospore content, 12 of these- . 
were in a good state of preservation and 9 only fair..
55 per cent of the samples -we-?e too poor or unproductive : 
..to warrant further study*- . .. . r. _



Ere- Poor

u s n HO. OP % OF 
SAMSLES SOIAIeooa pais AB01TO-

MT

57 - - •57 .55*

serva- Fair 10 9 19 17$

tlon G00&- - 17 12 29 28#

Ho. of Samples 57 27 21 105 ioo£

i> o f Total 5556 25* 20£ 1005S .

Tbs distribution o f the significant samples 
within th eir local stratigraphic successions may lie 
seen m  figure 1 . Observation of th is  figure w ill 
show that:—
a) In the Dwvka Senea miospores are not abundant 

or well-preserved in the earliest glacial phase* 
However, (except ia the coarse tillitio 
fraction) the mioapore content increases, 
diversifies and is in an excellent t'tate of 
preservation within the succeeding two inter­
glacial phases. . > 

M&rirte Sandstone miospores are present 
but are less well preserved than, the former, 
as may "be expected in sub-aqueous veil-trans­
ported. sediments* Micspore genera do not 
exhibit any marked change in composition ox . 
relative abundance* thtis indicating a contisua-



37 8 .

Black ShaTag and Coala Samples: show very : .
fragmentary and poor miosporea uitMn the lowest. ' 
100 ft. .Wumbers are M/jh -la two areas but -' - ■ 
preservation sufficiently poor to make study of 
these samples difficult, Samples from 550 ft ' 
to '531. ft show s better preservation and yield. ... ;
‘ Subsequent study will enlarge upon the inferences • 
gained regarding the depositions ,̂ environment.- •. - 
SBB.er_V»nTH e flopaatones The sample .taken front - : 
a ®rey mudstone horizon yielded a number of • 
miosporea with fair .preservation. Kiospore' • ' . . 
genera would appear to he in a transitional ’ : - 
phase, with fair preservation and abundancy. - 
Lower, and Mlddi« w^»ima|>>-ii)a Mudstonaa Samples • - 1 
within these horizons varied from poor to good in 
yield and preservation. These fluctuations are •.. 
believed to vary due to the minor lithological 
faoies changes and probably localised ecological . . ., 
conditions. A. wide variety of miospore genera ■ . 
from the Mid-Madutaabisa Mudstones yield a further ■ ' 
zonal assemblage significantly different in per cent 
abundance of taxa from the Xower Madumabisa 
Hfiadstonee, with small variations within the 450 ft - 
of sediments. - ' . .



. . Ehe basic characteristics of -the productive 
hoKLeons throughout the Matabola Plats borehole core 
ere summarised £3 follows (see figures 2, 3 and 4). 
It is relevant to note at this point that, as' ■' 
outlined under ifethods of Analysis (3.5) , counting 
has "been consistent throughout, thereby giving an - 
overall standardised picture of the major miospore 
components (both supra-generic and at species 
level). Hart (US), in samples where the abundafice • • 
of Disacciatnleti overwhelms and casks the other 
miospore components, gives an initial general count 
of 100, followed by a second count of 100 ..
the Disaooiat^ileti specimens. In this vay, the 
occurrence of the remaining minority forms are 
magnified and illustrated. (N.B. The counting ' 
method regarding Msacoitea in this thesis involves 
separate counts of each infra-tunas. (Striatiti, 
Diaacoiatrileti and X^sacoitriletii, The sum of • 
these Is termed "2otal Dieacoitea" whilst Striatiti 
remains a percentage within this amount.))

lor the present purposes, a "second degree11 
count is not considered advantageous. The highest
-total Disacoites ̂ percentage was 84 par cent with----
reasonably representative counts being totalled 
for the minority groups. An overall pattern of 
trends in the mujor taxa is therefore illustrated.
At a later stage an basin analysis, the "second 
degree41 count will be implemented, .

5^£ - MBBQggxaUi QQIfinaS? . • .

L



Another -;poiat.to.riote is that of ."absolute 
.■:£bseneeB» ifi. .safflplas taken from' a single borehole.
’. .core, .the yerticalrange of a species depends- on its. 
ocoulrence iiL the aaoplea? where a certain species .­
is .not actually seen during scanning, the tendenoy. - 
in thiathiisis is to regard it as abaent. In basin 
! ahalyais, samples taken from other sites at. 
correl&teable horizons may prove the existence of . . 
this.particular species, thereby extending itg xange.';: 
Ihis <aay he due to fades or ecological factors.'. . .. 
$dr this reason the ranges of spores. as shown in. figttfaa! 
3 and 4- must not he taken as absolute, but merely as.- 
those encountered in the Matabola Plats. V  '

figure 4 represents a summary, of the informaticin..'. 
shown In figures 2 and 3. Pour tentative zones ,a3?e (■' 
shown, which future palynological work on the.Mii-r. • • •; 
Zambezi Basin will Improve or modify, ;

The purpose in drawing, figure .4-at this p6int .. 
in the research on Ehodesian miospores. iss- . 
a) To compile a summaiy of the content of the/ •/. •• V"
. Matabola Ple+s borehole core fcr future •

reference, i.e. a standard on which to base - •' '
: further comparisons, and ‘ . . . ;. 4-

~b) To attempt to correlate this both in detail ' v, . 
and "broad zonal comparison with that in other 
African Earroo Basins and abroad in ; r :
(ron&wanaland. '
The microfloral content of the productive aones , •" 

(encountered ±a the individual rock units) is as. 
■follows:-' ' ■' .



S a a s - S a t i i s ^ ’

Qaaiititative Analysis• ■- ■ • - ' ■ ;j ' ■' •
SPOBITESt 55-90 per ceittf 2OT£d BXSACO&ES*1 

>. Ir5; per cent? . Sm^SlTI? 0,5 -3 per cent}'
•••■: lIOffOSACCKSSj; 20 per cents JUci3aiSt' •'•'•
1 - 5-20 per cent} HOffOISMlESt - • '

SEBHESi 4 per cent* . < .
Qualitatiye Aaalysiaj : . . ' - ' ■ . >: •!

(1) Abradant (> 5 per oeirtr)i '
Bfoctatjgporitcg~ ' • • .-/ ...v:

' P. gretena-jg ■ " r.
P., ffreteafl1fi_jprma fliwoT»~ • ' /;: 

. CalamogpoT^a ’."’-'V
’ g. T)lieatn . : ' ' ..

Ariigulq-fc'inpnytp •. . •
, A. lggla . ' . ■ ■ ; ...."

grarmlatiaporj tog . •
' &♦. tentnla . ' . •' •. . ■■ ■ '

g.eoraj gbrickia ■ •
N» so. ' • ■ ■ ' ^

. ' Croadotli-ftag '
■ 0. cmnfaa-b̂ g '■ . !.yV: 

•• £*..3adi,rina • , ' . ■ •y-'-;
71jMripr>noT'4+na V  ' :;

' V.-OTtacurn.a ■
. T» . ■, -
. • - 7> denena ■_ '

Vw Jadlalla ' V _•

: • eUTaenâ pi. _  ̂ / •••■ ; . - . - . ;



Deltoidbspcra.

. Betfculatiaporltafl

Z-in-H miimi
Z. zonalla

AJlsnQTTttaa
A. gracilis . 
A. tenuicortms 

Bal&atiSTioritaa 
S. oratua 

Brotphaploaarpigaa
■ amtalna .

. In mopatruouaua 
Potonleiaporltea 
'• P. novious ' ■

P. thnitlaaH 
Pi hatmall-rt '



'. T‘ so. 
TetraPorlna
. ?-•- SB.

gilaepora

' ' . • ’ 0. bp. of. horridua ... ' 1 '
. ' Qvcadopitea

• ' C. neveai • . . . .

Within the three phases of glaciation weedy xylem 
elements and small fragments of clear leaf cuticle 
are -present in varying amounts, whilst Botrroooocaa 
Is found in abundant quantities. Miosjore . ’ 
preservation and yield are somewhat poor in the ’ ' 
oldest and first inter-glacial phase, although. good 
miospore specimens (and wood and cuticle) are present 
from 1 130 ft upwards. The second inter-glacial ' 
phase exhibits a clear continuation of the. early . 
miosyore genera, with diversification becoming more 
apparent amongst genera within the Monoeacoi'tes and1 
Disacoites-. The inter-glacial sediments of the .third - 
and youngest glacial phase continues to yield the 
same relative abundancies and genera characteristic 
of the earlier phase. However* an increase in the . 
percentage abundance of the Hbnosacoites group is . 
apparent. . '



/Owing to-the poorer condition, of. the 02 
tesidue in. the productive horizons, ' tri»S 
percentage coasts were difficult to Ohtsia. 
However, the qualitative analysis.iUttstratsV 
. theebntinuation of older, genera with niinor 
. changes. Only those genera that were , 
sufficiently oleax to recognise have 'been 
Qualitative Analysis: .

(l) Abundant (> 5 per eent)s

. gretensis _ _•
» grateneia forma mlqor

sitsw

0. Plicata .. . 
Srannlatieoorites

P. indicate 
HrliJd.pollenitea

T. aehtae

Potonieisporltes 
' ' ' P. novicni 

P.. thomasl 
P. hennellvi 

AlAKTiorttas 
. A. eraeilia 
Suloatianoritafl 

3. ovataa. .

mm.
w

U!

is i&  
m milSl

is

■ i !



Vflrraooslrtporl-fcea 
Jr flftiaiosaj, .

' ’ ?. aarolue :
P. limni&ig . ' v _■

T,1 mitisporitea . . V  • .
T.. moHatrucmsua ’ . ‘ 1

detritus is very evident eita. difficult to. 
eradicate* Tbua the miosporssj although, in a lads " 
state of preservation and alma dance are masked. or - 
partially Hidden. $he most oWLtme ana aWzc^aa-ff' •.
genera are listed above. Ajiculate Sgorltea, and; 
In +*«> atnrviB Sraaulatlaoomeg. ifl ''
abundant, witii increasing evidence of Uiaacoitea. 
a»«*f.T.ia4.Br.QTitea ard ^jmltiaporiAaa seem 
relatival? more important. Monoaaccitefl atill _ 
constitutes a comparatively large proportion Of 
the eeaeablage. . :



336,

4iii) Black Goals ana Shalog - -

®h% productive horizons may "be divided ’ r 
. into three minor groupa, only the uppermost • • 

one of vhieh was suitable for true .
percentage counting of the major -tsxa. The - 
remaining two groupa are valuable in asaessing 
the miospore generic content only, i.e*  ̂. 
qualitative analysis. . .
1. •> 646 ft - 636 fts- : - ‘

The preservation of the microfloral • 
assemblage ia very poor to fair, although 
a fair yield is encountered. S&deporea 
are (in general) Very eroaea, fragmented 

. and compressed. Major tala seem to -
follow the earlier pattern of high • ' 
abundance of spontea and considerably • 
smaller proportion of Diaaccites. .
Striatiti genera form constant members • 
of the assemblages* Honoletes an& -

. Monooolpatca c  ̂ . - .
"beginning to appear in rare oases, whilst 
the Monosaooites are now relatively ■

. . reduced in number. Bare elements of 
the Zonatl ax® seen.



Quantitative Aaalyaia > : -
(i) .Abundant (> 5 per cent)]

• \ ’ . ’ ■ • ■ P« grateneia _ ' ' - '> 
' . Pt-gfretensis jforma. minor

• . • Aploulatisporig . „
. - A. levia ■ •.. . .

A- filjfornrifl . ; '
. Sraaulatlatioriieg . .

S. tentnla ' . . 
Protohaplogvttiaaa

P« aarplua _
P.. limniflugf ' •

Soloatigpofcitea ....
3« ovatofl

(ii) Bare (<5 per cant)t ' ' 
Deltoldospora

D. diraota .

. A. filifnmrtn . ‘ .
A. corratua . 

Miorobaenln'tH nnora
—  . . . M. mlcroDodoana. . ..

Tarruooaiaporitea '
• 7» 'PSeudora-fcicnja.tia „ .

■Is. '
. 7. ap. A.

Aoaathotri1at a b



2» zonalla 
2. •bnlla-ta 

Tetraporiaa 
T. ST>.

p. <
tfn-rgrn̂  nol 1 ftnitafl

M» -trlxadlatee forma iriradlattta 
Jlioatlpollenitea ■ .

T. lndicus - 
Tj-rtrtrt-pollanitea • .

V.

P. SP. 
Potonieiaporitea

0. HP. 
Btriatopo&ocarpitea 

8. of. S. foBiis

'S. radialia

A. aracills 
Idmltlflporltes

L. monatraoaaua



Preservation la again fair to £ooiy and . 
the tnjnri.c fraction is such that clear 
distinction of swedes and quantitative . 
analysis are difficult. J&Sor genera - • 
(and species) and their apparent relative - 
abundanoies are similar to those Been in 
the lover group* with the exception of ' 
ths rare introduction of ELorinitea . . . 
eremua. two new species of Sulcatianontea• 
(S. splendena and 3. tiotonieil and four 
new species of Prn-iinha-nicamnjiua (P. 
diagonalis- P. mioros, P. an. B.. and '

5." - 544 ft - 557 ft;- . - .
The uppermost 10 feet of the Blade Goals 
and Shales sequences yields, abundant end 
predominantly veil-preserved miospores.
Their condition deteriorates tovaris the- 
base of this minor group* where fcumio 
detritus also becomes prominent.

Quantitative Analysis: (> 5 per cent):
SPOBITES: 35-65 per cent* TOTAL DISACOITBS: 
1B-2J per cent; SIBIAIXIX: 5-10 per cents . . 
MONOSACCITIs 4-6 per cent? PHCAIESs / .
2-8 per cent) MOKOIETSSs 1-0 per cent;.

. AXEDESi 18-55 per cent*



Qualitative Analysis;
(i) AlJcmdant (> 5 per oont}$ 

. Apleulatlsaoria

laeyjgatosnontea 
L. eo3H.«r»»H«

Pilasnoi'a

Vermepsrihawm
V. COlliensla Tar. 1. 
V. cotlHansis Dar. a. 

Oircoliaporitea

- M» trigadiatua forma. trlr«<**at««- 
ProtohaplcavDimia 

P. dl-agonal i a
3?- amplna 
Pj-Jj-moidus



. • AliaPOritaa - ■
Air aP» Sf . A. .
A«-gpfcoj.-)|j|« •

Sttleati^pfv^i 
• 5« OTO-fcl̂ g

S. aplonaeag 
' S. MtwHa<

(41) Bar© (< 5 p ®  ceat){ 
Bffiqtatlgnn^+a.,

E, grefccn«i<0 ,
gretafltfi? if'Tnna minav 

fietasote^ fstaa ■
■ B* dlT-arajfoT-m-ia

BaltQldOBPOfa.
J?» dlTBfrta • .
IU llAugsantri a .

ApiOHlgfe^p^-
A. .

£acmgtlapo>vH-er. -
It-ap. Cf. B, •

?♦ BP. A .
Efflaetatoatsoritnn

SpjjOanfrpl-fcnn





HaalftPolloaltaa. . . . • " - - 
.• v . . . 5. kareooenais • ■ ■ -. - . ■

• Platyaacnun : . ■ • .
• -• "■ • ' ■ f t

. Veaioaapora . . . • •
-• • • • V. .sp« A» •
-. Tdmi-tiapors • - ■ • - • ■ . ,

li. mons-teroouaufl • . . . ■
Of particular note at this atratlgraphio level 

ia the abundance of Aletes (inaperturata organic - 
forms which may well "be termed.- noa-apinoae : 
acritarchs). Segroves (pera. comm.) regards their..- - 
occurrence as not essentially indicative of a • - 
marine depoaltlonal envixoniaent as, they occur ia 
equal abundance in Australian marine and. non- ... - 
marine sediments* Sptoose acrltarohs are more. . .. 
in evidence in marine envixoBmentsir However*. .
Bond reports an unusually high, aallfie content in : 
underground water taken in vie’-''!$y of this • 
atTstigraphio horizon. . - V

(The major mioapore taaca show a fairly marked .• / 
increase in the number of genera and species. , . 'i 
Ktecates (Mbnoeolpaten) and Hotioletea are 'woll_ _ :; 
e stabile lied, 4-8. per cent in each case, and . - ■< ‘ 
Konosaccitea maintain their minor- importance :vithr 
the establishment of Klorlnitea ana Denaipollealtea.- 
Hare .mlosporee of the ;iionosaecites genera frflm ; ,v \ 
E0- ^  assemblages are still encountered (ParaBacoiteg).



genera'ifithin'the taxa Zcnotilletes occur 
; only, in this horizon» (2-4 per cent) ̂ hieh. will,- ; 
>ith further study, possibly he of some .. 
diagnostic value (e.g. Pensoanorltea sn. and . ' 
goBdiaporites noma). Disaeoites and Striatiti :. 
continue diversifying and increasing in relative 
abundance, end the advent of new species of ' ^

• Stria-topod.ooarpitaB are of zonal interest, 

(iv) ttpppt* Wanirifi Sandstone - . .

. Quantitative inalysis: -

35-45 per cent; TOTAI DXSACCITSSi 
i?5 per cent} S2fiXA2ITI: &-15 per cent?. r-

- MQROSACCISIj 5 per sent; FEtCAJESt /'
5-7 per cent} MQHGEHCBSi 4 per cent; '•••• ?!- 
AIEEESs 8-14 percent* . • , ' 

Qualitative Analysis8 —  .
The genera and species content 1b similar 
to -that listed under the Black Goals and ' ;

• Shales, part (3) Upper beds (544,-537,)» : 
except’ for an increase in the occurrence 
of Oirratriraaites. VHrta-fciBa and ' V ; 

~ ’ SBursupinollenitefl. Due to. the somewhat 
dirty nature of the slides, a reliable.' -, 
quantitative and qualitative analysis' _

' was not possible. However, the mioapores .





la evjg a toa po rlteB
L» coillensie 

IhymoBpora
J. -tfalasaeni .
'J. psena.o~bhl8sseai 

Oirra’trdjaditga . •
0. afrioaaeneia

Zln.lispora



R e tu a o tri la te B
B. dlversiformi-a 

Deltoidoapora
ft- rt-iTWirfca
S. lukogaenaia 

ADlmrla-Haporitr 
At misntna ' 

granulatlsporitea 
S..-tanfala 

TerrueoaiHDoritea 
7._ namnoTOl . 

HslaBohosTfflTfl 
Bt SB* ' 

Ptmotatogporl-tes .
• . P^granalatuB 
Sp̂ oospoTi-feea

S. go* ' '
Pilasporat ;

oalculna

0. mamas

M. gp« 
Strioffionoaaeoitea





. Of particular not©, in these stratigraphic ' 
horisons is the large lueeeaae ia Diaacoitea ... 
and 8traatiti. Sporitea represent about 
a quarter, ana Diaaoeitea just more than half . 
of the- total assemblage. Striatiti now comprise 
half of the total Disaocites - a noticeable 
increase in relative proportion from Upper 
percentages. .

Diversification of the 3-cxiatiti genera is • 
once oore apparent, illustrated by the introduction 
of several new species of the evexyabuhdant ' .

new species of Striatopodooarpites (3. oaaoeUatiia 
and 8. s p . A <), gtriatoabietitee. Vittatina

to the Disacciatrileti taxon Suloatiaporites 
{i.e. S. ovatua. S. potoniei and S. splendena) 
reaains moat abundant and conspicuous. -

Konoeolpates end Monolctes increase aligirtly 
±a abundance, and are seemingly inversely . 
proportionate to one another. Alete genera 
continue but represeat only 6-7 per cent of the
assemblage. ' ....:• . ■!...

Zonotriletes account for 1-5 per cent of the 
general content, and include a number of the . 
Cavati/Cingulati genera similar to those foufift 
is older sediments with the introduction of the 
Zonati form Oirratrlraaites. Very rara specimens 
of Beinschoapora. ocoor. '

and
and in rare instances.

appear in minor quantities,



2. Upper beds, (240 tt - 335 ft)*- 

Quantitative Analysis* . • - .
- SP0BITE35 15-25. per cent} TCffiAIi DISAOCITBSj
• 61 per cent; STRIATITIs 30-40 per . , - 
' cent} BfONOSACCUBS: 6-8 per cent} ..

PUCAIES: 11-14 per cent; MDHOISSES; ;
3-5 per cent; AIETES: 2 per cent. - . - 

These sequences axe quantitatively and. 
qualitatively very similar to the loser 
"beds within this lithozone. Tield and - -
preservation vithitt the productive horizons 
are good. The minor differences noted between k- 
the beds are basically quantitative* with a . 
slight increase In percentage abundance of :. 
Disacoites and Striatiti. Marsirnipolleniiea 
(Blonocolpates) exists in greater abundance . 
than previously (11-14- per -«it),andan. :
increase in QirratrJjaditeB (Zonotriletes) • 
is evident.

Quantitative Analysis*
SPOEXTSSs 15-20 per cent; TOTAL DISAC CITES? 
70-85 per cent; STRIATITI; 45-60 per . \ 
cent; MG&OSACCUBS: 2-3 per cent} . . - 
PUCAIESr 3-4 per cent; KCKOIETES: . 
2-4 per-cefttj AIETESs 0-2 per cent. ;

"  J_r “

l _  ,



Qualitative Analysis:
(i) Abundant {> 5 par oeat):

P. globaa 
f. tnjeroB 
P. diagtmalls . 
?. UffiPldua 

Strlatopodooami'tgc
S. QQ-fcoatriatna 
S. rartta .
S. ap. of, fusaa

73-ttatina
V. africana 
7. minima 

Ineokiaooritea .
7- nyaVapendenaia

S. ovatua
S. a~olendena
s- ?<rfr>pfeA

jnigoa-ri-baH
A. graoilia



1 * tf 

m; vv ^
.*/* ' v«* ^  * i <■

r  v  , > <t x:> j
..*- , * 1 

/&;>•
2yJi£*' #*

iiitl

HetU3Qt2/l1atAa
S. diyergajomnia 

PeltoidpsppJa -
P» (3-iTOrt-ho
&*■ lokugaenaffl 

AEicalatlsoorie .
1 A. mjjutua 

Aoarrthotylletafl .
ISSTlaatOfipoT-f-fcoa 

I> ooilie&ala

■3L« Haeudotbieflgog^

} ,-•- Qgloulita -
MbhhmM  -pn t; +««,. . . • . •
■■ JUJgjradlatus fomia trii-fUliatqa

SterfO-Be. iBBjltae
' j)« ta&.Cttg - -

-glor.biitip̂  •
" -/» emv&a ■ ■-■ ■
Jiyji»ohap.'.cctyp< .

?» atatlBB • .
P» s&. of. p. goraa-engla 

Strlat op ci tfitfaappj. tea •
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Quantitative results show once more a - 
marked increase Is -total Dieaodtee and - • 
Striatiti. She latter taion now represents 
up to three quarters of the parent tazon o- •• 
(Sluaocitos). la qualitative terms,"all the - - 

5 ' ' 'genera of the LK assemblages are present to -
varying degrees is these sequences. The genera 
Vittatina and Taanici aporites are well • • ■"•v 
established and attendant, and two new miospore 

. genera appear, Taeniaeenoratea and ■
SuttnlaPoHenitea. Striatopodocarpitag has . 
now Increased and beootae an abundant member 
of the Striatiti elements. _ • —  •-.

5.3 STRATIgRAPglC CORBBTAETOTT .
A. Problems in Correlation:

In attempting to correlate the palynology of 
the Matabola Plats borehole core with assemblages 
in otner parts of Africa and Gondwansland certain 
limitations must be borne in minds-
1. The fact that the assemblages described in - 

this thesis are obtained from only one : - 
borehole core, albeit that several sampled

. . .. per horizon are used in compiling the averages r. 
depicted in the histograms. - .

2. Due to the involvement of only one locality, /

must be considered as possible factors affect* 
ing the local flora, although one distinot 
advantage of palynology is the inclusion in 
^he assemblages of most miorofloral eleaitffits - 
■±otmd within the vicinity of the locality.*?-' .; 
campling. -.

l ;



4 . Localised
■ ;; Varied topographic and depositions!. environ- V.

meats,-..-thereby affecting-the local flora. ■ ' '
This wOuld also result iii apparent gape in •

. . floral suooessioii where erosion 03* . 
depositional environments not ooadueive yV. 
to fossilisation oust have periodically / . •

; existed. .
5- The existence of distinct latitudinal ana. . ' . - 

climatio "belts in Africa -varying from the : 
Congo to South Africa. This is a recognised 
condition which is associated with the proposed,' 
South Rotational polar wanderings of these times .. 
(Me Elhinny and Opdyke, 1968, Jralces and . .' -: 
Crowell, 1970,. Stratten, 1970, Bond,.1970), - . 
Due to this fact, diachronous floral . . ' '
assemblages may bare existed non-oontemporan- 
eously, hut under similar climatic, geo­
graphical and ecological conditions* One may . 
therefore expect, for example, a very cold '. 
Dwyia arctic flora to lrntrs existed in South ■ . ' 
Africa during say Upper Carboniferous times 

. - which had previously flourished in- the Congo • — 
in, say, lower Carboniferous times (when the 
south pole was further north). A problem euch. 
as this may well affect' the relative dating of 
stratigrapMc units which are otherwise correlated 
on the basis of similar plant remains. This,: y  

. however, remains an interesting study for the - • "
. future. . . - - ■ •

\



mioaportt diversity. This is especially . '/ 
noticeable where florae differ in‘pre-glacial, 
glacial and post-glacial times.- Macroplante. 
during Devonian and early Carboniferous 
tinea include the lover vascular orders as '• 
typified in Plumstead’s lycopod Zone (l)
(1967). This is followed in Southern Africa ’ 
by the Pre-GIoasopterid type of plants (and . . 
an. early moss) which very probably represent.. ‘ 
the early evolutionary steps towards the ‘ 
typical and abundant Gloasopteri&ae and lesser 
Gymnospermae :of the Permian (Plumatead, 1966). 
In conjunction with this evolutionary pattein 
the early Pteropsida (ferns) which are ■ 
relatively rere in Southern Africa daring . /. 
late Palaeozoic times (as opposed to 'the ; 
Northern Hemisphere coal age) evolve into the 
Pteridosperma typical of Upper Earrort'timea. 
likewise, amongst the mieroflora, a tremendous* 
evolution of forms occurs during late 
Palaeozoic times. Early in the Devonian. . 
and Lower Carboniferous the Sporites ",
(l'riletes, Zonales, etc.) are predominant, ... 
and only during Upper Carboniferous times do 
Pollenites (Msaccites, Monosacoites, Plicatsa, 
etc.) become significant and gradually . 
dominant in the assemblages of Permian times.
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XhuB, bearing these factors in nuid, the .
varying floral patterns seen an the DwyJca and- . - 
lower Boca sequences in Southern Africa may he ., -. 
better understood. However, much more palynologioai 
research is necessary in order to clarify this very-.'/ 
complex era. This la envisaged &s a most fruitful. .. 
subject for further study, from this, the sequence 
of floral evolution da relation to. the movements • 
and relative ages of the Dwyka ice caps and floiftt . 
may also he clarified. . .... . -
It is considered beyond the soope of this thesis . . 
to correlate,- describe and postulate in any . -
great detail the sequence of floral events with*- • 
in the Central/Southern African region during tee.
lowest Karroo depositienal phases. A straight ....
comparison with existing florae is all that can .. 
be safely attempted at present. • .

The characteristic trends of the Matabola .Plats 
miospore assemblages is diSCT-aavd under two ■ 
headings:- . . .  .
1) Quantitative analysis, and •
2) Qualitative analysis. . . • • • 
2) Quantitative Analysis

The quantitative analysis is 10111181417 
concerned with the relative average - . . 
percentage abundance of the microfloral 
taxonomic units. This method is favoured .



in. Short .distance correlation (Hart, 196?) ' 
•and, allays tile general trea&s of theae 

: major onl'ts to be Btudiea locallywitfcinva 
. -"basin' and possibly interegibnally. Generally/ 

speaking, however* lower Gondwana treads - 
.. easily aefineable and nay be seen from the , .

Eldest sediments upwards in -the Mid-Zambesi-'\ 
.' .Basin (as seen ia the Matabola Plats bore- : 
bole core), i.e* -
i) Decreasing Monosacoitae

ii) Decreasing Triletes
iii) Increasing Disaccites and in .

particular Stxiatiti, and
iv) Decreasing ratio of Striatiti

to Disacoi-tes. ' '
The distribution of the miospores "throughOtrt 
the productive horizons in the borehole , 
core is summarised in. figures 2, 3..and 4» 
Figure 2 shows the distribution of the .' 
major supra-generio miospore taxa. . • .. 
Four malor microfloral agsamhlhoph a-ra . / 
indicated, as broadly delineated by tie ’. - •' 
quantitative trends of the major taxa, . - 
and the qualitative components, .(i.e. -
-genera and Species)* —  - - - - -..... -— •
(l) The earliest assemblage in Dwyka , • 

(K°) and the overlying lower Wanfcie 
Sandstone beds sre characterised by . ■ 
a dominant Irilerte element (*72 per :

. oent) with fairly abundant.Mbnosaccites. 
(20 per pent), M.saccites represent-' .



. 3.per cent and Striatiti are present 
/but are relatively rare (1-5 per cent).
; .Plicatea are up to 8 par cent and '
Zonales comprise ±4. jar cent cf •&* 
asaeatlage.

(2) The Slaftic Coals and Shales (2?" )̂
assemblages can only be reliably enalyafed, ■ - 
in terms of percentage abundance, in 
the upper beda, and here the dominant ' ■ 'i- 
taxon xs still the Triletes (±45 • . ■ V  
per cent), with Disaccites representing '" - • 
20 per cent and Striatiti 7-5 per cent - : ; ' 
a Striate: Disaccate ratio of 3- » 1  
is seen here. Jffonoaaccatea only form 
5 per cent of the assemblage, iletes' •' 
are a very important constituent - ’ 
accounting for an average cf up to '
25 per cent.

(3) The lower Madumabisa ifadstones (IK5)
eioiblt an increasing dominance of .
Disaocites (57 per cent), and • ' '
Striatiti (32 per cent) the ratio of 
Striatiti: Da.8acca.tea is now 2- : 1 .
Sriletes represent 36 pel Sent, mo
or less in equal proportions to -
Striatiti.

I



. (4) M&dle MaSuaamsa Ifiidatones (ME5) : 
•v exhibit aa overwhelming dominance <rf '
. . Eiaaocites {,'5-per cent) and -

increasing abundance of Striatlti 
(52 per cent); a ratio of :
Strlatttis Disaocl-teg. is 3 j 2.
Txiletes are much reduced. (20 per •
cent). •

Ihe oldest ia seen in th$ lowar horizons of 
. the Black Shales ana Coals where -the 
Moneletes are first noted ia the assemblage,

• ana the Disaficites (a minority group) 
begin to diversify. The second transitional 

. phase is seen in Upper WaaJcLe Sandstones „■ 
where the numerous OingvQ&ti ana. Trilete 
forms begin to reduce in abundance ia ' 
favour of the Disaccites end Striatiti.
2he -tbirfi transitional phase is taken as 
occurring during the deposition of the Lower 
Mid~Maduraabisa Shales vhen the abundant • 
Zonati and i’rilete elements of the Lower 
Madutnabisa beds begin to wane and the •
Striatiti.forms diversify to become a - --- :--
major compocert of the microflora. • •
The four niorofioral assemblages are • '
considered to be manifestations of 'Climatic :
change* which from previous evidence • 
(aee Climate, 2-3) was thought to fluctuate
between frigid aid sob-erotic (Dwyte) to •
wano-temperate (Madumabisa Mudstones) • 
(see 5.4).





«1*

. and .yspresentatxve gecara and species with
• ■ apparently finite stratigraphic rangsje.

2he ssiospore assenftlages are thus 
aamaariaed (only aignificast ooopcnenta - 
are included) t* 

gto:6nd lower Wankia Sandstone; Of the major - 
taxa, Tiiletee (i?0 per cent) dominate -the ' 
assemblage with Monoeacdtes relatively ... 
ifflportant {iso per cent) Disaccitea (3-5 . 
jar cent) aad Stiiatiti (1 .5  per cent) are: ' 
present "but rare. Abundant species include ;

, Tirkkj-pol/l enj-fcgi 
3 and 7. mehtae. Significant minor 

components are Zirrfiapora zoaalAa. a, Minta.

Baumovai and T« parniataa. .Pfo-fcohn-pi firypim. 
amplas. P. linrpidua. Potoni cri aporltgfl nqylgas, . 
-P« thotnaei and F» hennel^y* T and OuadriapoT̂ l tea 
of. hcrridns.

£: mietes are still dondnant 
(45 per cent) tret Aletea (±25 per cent) and 
Sisaccites (-20' per cant) are now important . 
constituents* Uonoaaccitea are reduced •
(5 per cent).. ISonoletes represent 4 per cent. 
Abundant species include i

\Q-



Yegrueogphaera coHlgfLsls. OirculisPoritBB 
magmas. Significant minor components axe ‘ 
Mlorobaealstiapora alcroaodogua. rhymoanora

. rarus. Taalaaapora. am. 1.. . ■. 
Sulcatiaooritea s-plendene» S. notoniel.

Lower Madmiabian M Âstor'OH are typified "by dominance 
of DisaecitjJ (^57 per cent), followed 'by 
similar proporticas of Striatiti (32 per cent) . 
to Triletes (36 per cent). fifonoletes are 
relatively Important (£l3 per cent), Aferadant . 
apeciea includes

Cirratriradi-fces afrloaaensia* GoadiB-paritaa ' 
of. vrrataatenaia. tT-i-radiatŷ

Tnaelri sporitea HTBJranefldanaia. Hanri ttntiTlgnltea 

kairooenala. Vlttatina africaaa. 7 . minima. 

1‘rqtohsploxypiBtia gloTana. P . aicroa.... .

;gt Disaccites are dominant . " 
4a tha assemblage {-75 per cent) with. Striatiti .
coaprlBing 52 per cent of this major taxoru , : 
Iriletes are a cinor coapoaeirfe of the '

i (20 per cent). Significant Bpecdas'iiicln&e
I S



ProtohattlogroimiB globus. micros.
~P« diagonally. 
oanatea canoellataa. ^
S. Tartaa. 7ittatina afrieaaa. Itoc>.:“_3B3ritea 
DTakaTieBdenaiB. and. Q

Stratigrantaio Compagiaon 
The microfloral assemblages typical OS 
the Bho&esian stratigrapiiic units are ■ 
discussed in relation to otlier zones 
and etratlgraphic unite (1) in Africa,

(1 1 ) in Gondwanalaad#:-
(See figures 6 and 7.)
TfrmVg and lower Vankle Sandstone! .
(i) .Africa: •

In -terms of percentage abundance of 
tbs major miospore taxa, 2 c,-lo 1  
aa seen is the Matatiola Flats core 
ie comparable to Hart's Cavati . . 
Zons in Scnitb. Africa. Both zones . 
possess domlceat.lEnlete olospores -

• wxtb abundant {-20 per cent) ,i •• •
Monosacoitea. Striatiti are present 
■bat are rare. (See figure ... .
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content is not aa close. Hart (1967) . '  
selecrtB sixteen representative genera, to : •' • 
illustrate the Cavati Zone of which eleven 
are represented in the Matabola Plats Zone .
1 aeditaents. Three of these are. vary rare . 
and have not been included in the present. . 
microfloral lists (5.2): via. SraBdla-po-ca, . 
Gondispora and Ivcoapors. Of particular 
interest is the fact that three elements ... 
exist in the South African Cavati Zones1 . 
(Hart, 1963)5 (i) the Pre-Permian former • 
Orandispora. Lvoospora. Bridosporltea, : 
Beinecbospora and BeticulatisporiteB. _ ■' 
Of these only Beticulatiaporitea (B. •.
coaroactuŝ  has ‘been described and is very : : 
rare in Bhodesia. (ii) The Permian - .
elements containing Maraupjpollenitea. . ‘ 
Plibatioollepltes (Cordaittna) and Striatiti 
genera} the latter two are present in . ' 
Zone 1. (iii) Penns restricted to Lower . 
Permian times; of the eleven forms present. - 
in the South African Cavati Zone, six . ; 
occur in the Ehodesian Zone 1. vis. . 
Zinrlispora. Verracosisporltes. Teetigiaporitee.
Apiculatisporis. PuflotatispaiiteB and....  .. -
Cordaitina. • .
Zone 1, (Bhodesifc) also possesses four ' . 
species characteristic of Hart’s Cingulati 
Zone (Hard, 19690) viz. Cordaitina halmei.





■: -TlTMriPollenit as. Plloatipollenitee* \
. SlTQieraoorltefl (PTotohap-- .
i.MfTPijMs). Baafltg.tigporl.tea.'; 4-pioulatigporie.-. 
SiDk^OTCa^<aMtita (SrgsdoiAteylr On 
the basis of diversity of species, the ,•' - . : 
CoagO assemblages are fax more varied aa& - 1 
have manyfonns not yet encountered. farthe* y 
south. The Assise PeriglaciaL'ee et • . .. • 
Slaclairea ia represented by a very dominant - 
Uonosaooate aaaembl&g® unlike anything . 
encountered elsewhere In Africa so far, '. •. V  
the Assise Sohiste noira de Valikale has: . 
an equally high proportion of Disaceitea, V 
Monoaaceitea and Sriletes, whilst the 
Assise de Sehistes noirs.de lukaga . 
assemblage ia predominantly Trilete. . ' - . 
2ha Bhodeaian Zone 3. ie tentatively ;
correlated on the basis of the above . ' . 
oommon abundant genera, and low . per ?
cent of Striatiti with the Assise dec '' . ‘ 
Sohistea de Walikale and Assiee des . , •; 
Schiates de Iukuga* \ .

No parallel assemblages hare as yet been - ' 
described from Kadagaaoax; inlndia,. ■ .. 
the Talohix Flora (Potonie and Iele (1961) .. 
poaae8S a. very comparable Uonosaccste—. ' . 
dominated flora (Huskoianoritea a£id • . 
Potonielaporites). G-Siev-genera are 
T.a-i ntrH 1 otea. PipnntFLtiaporitaa« srasfalati— 
acorites. LophotKtletea. Aniculatisporla» ' 
QnnfliH.flporltea. Tainaxlaooritea (Protohapv' 
loTTPinua). Pitrosporxtea and . . :



quantities, abundant Bo’tnroooQcus and ' 
M-> oT-a'baoiillapora (M. tentula> equate this 
miospore assemblage to Zones ITppar - 1 . ' 
and. 2 of Segroves, Western Australia .■ .., 
(1970) and Stage 2 of Brans, Eastern , : • 
Australia (1967)* Also to Baltte'fl . 
(1964) lower Kaskoisporltes - Complex* 

would appear to "be equivalent to the .. 
upper part of this assemblage. These . 
assemblages are characteristic of .
glacigene deposits and post-glaeial 
shales In Australia, and are represented 
"by the Nangetty FormationrEolmwood 
Shale-Fossil Cliff Formation (K1) of the . 
Perth Basin (Segrovesi 1970) and the 
Lochicvar-Allandale strata of -the SydHey 
Basin (Evans, 19.67)• ' •
Correlation on the basis of biostrati— 
graphy (i.e. microfloral assemblages " 
and percentage abundance pattens) is 
evident, but the age relationship or 
etoonostrsctigrapfaio -tally is somewhat 
problematic. She base of the Permian in;_ 
Australia is taken p.s being the intro-' '

flora and striatitid disaccate pollen, 
(Balme, 1964; Crane, 1967). In Western 
Australia, Balme assigns the lowermost 
glacials (containing striatiiid pollen) . 
as the base of the Permian, whilst Evens,
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glacials as starting oarlier, but still . ’
. regards the occurrence of Gloaaopterla- - 
gaftgamonteris and. striate pollen as tha- 
introduction of the Permian. . . .. . " 
Pluatstead, however, is of the opinion ■ ..

pjsoroflorS. in Southern Africa began ia 
Fpper Carboniferous times (Plurastead, . O' 
1967)n and that this flora, her Zone HI, : 
was introduced prior to the end of the- - 
glaoiation in Africa. This implies a . . 
fair discrepancy in age, "baaed on the : > 
absolute tirae-scale. . • . _ '
As a point of comparison,.earlier micro­
floral assemblages are found and defined 
is Australia in Evans' Stage -1 ̂ Seahan - 
and Euttung Series, Sydney Basin) and the 
lowest part of Segroves' Zone 1 (lower ’ 
part of the Hangetty Formation, Perth. - 
Basin). . '
In these assemblages, Disaccites are rare,, 
no striatiti are found, and a few ' • • \ . 
Monosaccites appear in the uppermost beds* . 
A large abundance of Sporites occurs. '
This microfloral content may be equivalent 
to the early Eroto-Glossopterideae and ■ ■ ’ ‘ 
lyoopod Assemblages of £lumstead (Zone ' '
II, macrofloral), for which she gives a ' . 
Middle Carboniferous age in Southern Africa.

P ! \



-y Shesa flofcal assemblages are not considered. f ',:h ,
. .'present In .tie MktabolaFiats sediments . • ~ '

' . .. as .StriatitiDiaaooitss are represented V 1--’- 
■ ... froni' thfe; base* Also Monoaaooites a r e ; . • '

: fairly abundant and diverse* and Slieatea - -' v 
are.‘present in significant' numbers. • This 

. . miospore content is thought to indicate'a, V  V.r 
. ; flora equivalent to Plumstead'a early : ;•
■ '7-oae Hi. It is. relevantto note here, •

• that palaeomagnetism has.inferred a lower ' 
to Middle Carboniferous age for the Bwyka 7 
series in Bhodesia. In the light: of -. v; t - 
taiorofloral evidence taken froa tSce . -

. Mataboln Plata glacigene sedimenta, this- J 'i'/VVv 
dating would seem to lie somewhat earl^-* .
If the South African Cavati florizoine. (in ; . ' ; : - 
Dwyka sediments) is of Stephaaian - Sakmariajt '

. age (Hart, 1967) then the age of the.Ehoaeaian’. 
Dwyka, based on comparable miospore assemblages ’ 
may be very similar* This agrees with Bond* s - 
proposals (1952, 1966, 1967) b^ed on oiioatio'.and 
lithological evidencet i»e» the occurrence . '■ 
of glacial tillites and.conglomerates and 

. varvod sediments due to climatic conditions, .
(See figure 5.) ■ ■ . . • • •'./

Slack OoaL a ariii Shalea - : : "
lower g^“^i ' • • . . ' . , .

(i) Afrioaj '' : ‘ '
This portion of the Black Coals and . •
Shales series seems equivalent to the .
52&J beds in the Mohuckuma-Ketewaka .. ■'
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stratigraphy on the grounds of - 
quantitative and qualitative content*
The introduction of Monoletes occurs 
at the top of 'both these heds together 
with the gradual introduction of the 
Plicate infra-turps group MOnoeolpates 
I MiBJHuolool'lenitaâ  from the 'base*. - 
There is a comparable decrease in 
Sporites, a rapid increase in 
Bisacdtes (to a higher percentage in 
Tanzania), gradually increasing 
striatiti and reduction in Uonosacdtes* 
Generic content is essentially similar, 
with reduction in ZinJianora. and. 
Punctatiaporitea. and the introduction 
of Aeanthotriletes (A. teretoangni »-fc»a1. 
laevigatosuorltes. Ma-rgii-oj pollenites.

of ProtohaploxTDinus (= Striatopinites)* 
On comparison with the miospore flori- 
zones of South Africa, Hart places - 
ivia E2ei (and therefore the Shodesian 
lower heds) on the border of the
Oavati and' Gingulati Zones* -This, ...
on South African standards, is in 
the Xower Ecca* Bond (pers. comm*) 
assigns these beds, together with K3- 
(Xiover WanlcLe Sandstone) to Iower 
Soca on the grounds of Sloseopteris/ 

occurrences* . .

\

L



(ii) ffondwanalandi• .. . . • .
. . On detailed comparison with Australian 
. . microfloral assemblages, this.-;micro- . 

. flora would appear-to bs comparable”
. to Balme's (1965) ttPDer• Hiiakoiauo-rl-fcoti

- Complex, Seeroves lower AcanthotTn Tafrna 
. Assemblage (= High Cliff Sandstons, 
northern Perth. Basin), acd.Bvana ’

• .{1967) lower at age 3 (= Hatherford •
. o.tid Parley sequences, Sydney Basin). • . 

Vvver - . . . .
(i) Africa: '

The palynologioal content of this 
sequence is closely comparable t o -  " ; 
Z2&2 10 the Tanzanian stratigraphy, .

, more on the basis of generic content 
(qualitative) than quantitative content. 
In the Ehodesian material a noticeable 
increase (up to 35 per cent) in Alete 
forms tends to aaar the closer tally 
between the disaceitea sad Striatiti ’' • 
percentage abundances of the two o • 
regions. However, despite their - 
reduction in abundance, both major 
miospore taxa continue to increase ■■■■ 
m  the Matabola Plats samples, with 
Striatiti comprising roughly one third 

. of the total Bisacoites content. °
Monosaccites drop to 10 per cent or " " 
less in both regions* Monocolpates 
and Monoletes increase lap to 8 per - ■ 
oent and 10 per cent and Sporites vary - 

. with samples, but are generally reduced.



Genera coincide markedly with. the 
common abundance of Acanthptnletea 
(A. tereteaneulatus).
Ma-i-aiiT>itiolleM.1:ea. 
species, StrlatQuodooajmtea.

I ana Platvaaecna.
t I -s

VerruQoanhaera. are amongst the . . 
diagnostic abundant Aletes. She 
introduction of Striatoabietites. , 
Vi-tts-tica, Plorinites. ItenaiTiolleni-tea ' 
and Cirratrlradites is apparent, but . 
these genera are relatively rare in . 
occurrence.
On the 'basis of the overall micro floral 
similarity to Hart’s 22e2 strata in 
Tanzania, this series ia placed within 
the Cingulati Sons, Implying a South - 
African X&thostratigraphic equivalence 
of Middle Bcca. This confirms Bond's 
(pers. comm*) chrono-stratigxaphic 
assignment of these beds on macrofloral 
end. lithologLoal (concaretlona)-grounds. 
Gondwanalandt
Australian comparisons illustrate 
differences due to marine incursions* 
However, basic gttaatljfcattare and. 
qualitative analyses of major taxa 
and genera are possible.
(upper sequences} and appear to



' Aoanthotrjletaa Assemblage and ' 
HaPlocTstla Assemblage (Irwin Coals- - 

. -Caryngmia Sequenoea, Perth Basin)
. and Evans’ (1967) Upper Stage 3 and 

lower stage 4 (Greta. Coal. Measures, •. ’ 
. and Branxton Pomatiorr, Sydney Baaia).
. On the quantitative ana qualitative 

inf oraation supplied by fiakotoaidvelc . 
(1970), the two zones of the Copohee 
A Hcnn T1 e of the Sakoa-Sakanj&na ’Raajn 1 
in SEadagaecar fit in very olosei, 
to the lower ana. upper E.2-^ beds “ - 
and their characteristic assemblages.

. The Barafrar microfloral assemblages - • 
in India (Tiwari (1965))j and the- 
Assise A Couches de Hoallle of the - 
Congo (Hoeg and Bose, I960; Pierart, 
1939) ana Coal Measures South of 
Albertnlle near lake. Tanganyika, ■ 
Congo (Bose and Maheshwari, 1968)• 
are all considered equivalent to the 
Clngulati Zone. '

T a w  Maa.la.ia m .  - -afi
(i) Africas . . . . •

The comparison between the miospore 
content of the lower IK® beds la the 
H&tabola Plats borehole core and 
Bart's ffanzaaiaa toicxoflo£& ±a X2b2

c«9aaBRgŜ »IE>Si«rat



indicates a continued, similarity. "• 
Eelative percentages tally fairly . •' 
olosely (Hart, 1967), ae does the ■ 
major generic content. She presence 
of Alete forms (6-7 per cent) may 
aeoount for the minor variations. 
However, comparison of progressively 
younger heds within this series show 
the quantitative figures of Diaaccites 
and Striatitl more In keeping with 
those of Hart's South Afrloan Zonati. 
Zone. The greater decrease in / 
Sporites and greater increase_in - .... 
MOnooolpates ia thought to he an 
ecological factor.
Generic content does indicate a olose 
resemblance to the Zonati Zone* from 
lowermost I2C5 beds upwards. Common 
genera -to hoth assemblages in 
significant Quantities are: Tlttatina. 
StriatoaMetitea. new species of . 
Strlato'podooarPites. Plorinites.



South :Afrioan Upper Scoa litho*. • 
stratigraphy (Zaaanian In age}, 'N 
Bond. (sera. comm.) once-again agrees'.. . 
with this on the basis of macrofloral •' 
evidence. Sangamopteris has now ’ •... 
all "but disappeared in tfcn Mid-Zaiatieai ''' ; 
Valley, whilst glosaopterls specie's':,'/ 
continue. Plumstead's Zone 17 . L-
(Transition Zona), with an abaadaaoe. i\ 
of Olossopteris and lack of -
SaBgamopteris and abundance of swamp .■ 
lovers (Phvllotheca and Schizonan-rê l . . ■ 
is apparently equivalent, and to this 
che assigns an Upper Ecca, Middle to. -. 
Upper Permian dating. . • ; 
Gondwanaland: ' . . ,
The comparative Australian florizpnes 
would "be the lower Suifauat-gjapora. ' - ,_v . 
Coojplex of Jaime (1963), the lower . 
Balhuntylspora Assemblage pf ... . 
Segroves* (19?0) (lower Wagina ’• 
Sandstone, Perth Basin) and.lover . . 
stage 5 of Evans' (Mqree Formation). ' YVJ 
The main features oonyaon to aTj. -these 
zi*m©s is the high percentage of . ■ . , 
Disaccites and Stiiatiti, and. . 
Kapauplpollepitea. A  fair number of 
genera are common'to the Bhodesian . • 
ana South African micrci£lorar but . ; 
possibly marine Incursions and ecological 
and climatic faotors would have been tile 
cause of a break away and development, of. 
different aicrofloral elements., . . .



tt) Ah-taa. .• . . ‘ ..
£be microfloral content of this ’ 

/stib-eeries appears to be very closely 
allied to Hart’s (1967) Sooth .

' Striatiti Zone. The percentage relative
- - abundance of Sporifces, total Disaooites,

• Striatiti, Konoeaooitea, Monocolpatag ' 
and Sfcnoletea are all closely aompaxa'bl©, 
Generioally, frrttttlapollenltaa an* .

' Tsealaaaporltaa are minor but algnifi— ' 
cant introductions Into the Mat&bola . . > 
Plats UK? assemblage, jfaile VHrfca-Hrm,- ■ • 
Iaecktsporitea. Thvmognora and new .
species of Striato-oorirrefiTTvt-htm . . 
FlatTBaoeua - all of which are common 
to the Striatiti Zone -.are In .more- . 
substantial evidence. . : . .
On the "basis of greatest abundance of r • 
Disaecitea and striatiti and the above 
significant genera, this Stone apparently 
fits the Striatiti Zone very closely.
Hart {op eit.) assigns this to the 
lower Beaufort in South Africa, whilst, :
Bond (|>era. c o m ,)'proposes s'Ei5ier“':':':..
Beaufort coawelatiop. on the presence : 
of gapinocephalna Zone reptiles and ’ 
other vertebrate and invertebrate i *' 
maerofatmal fossils* . • • ' .



Tha M^.Sissemblagea', viaEart'tf ■■ ■:■ '.e 
Striatiti Zone ±s considered eouiva-' ' ! ’ 
lent -to the fianiganj Stage in, Inaia, '

. aad tie fea&pntyiBPora Assemblages:. /
±a Australia (Vagina Sandstone, Perth" .• v ' 

' Basinf and Eewcastle — TonagO - •! " • ' - 
Mulbriag St>raations» Sydney Basic),. - - 
Bart (196?) sasgests the inclusion Jiere - 
OS •the aojtlnairtly atristitia' assemblage •' 
reported ty Balme and Playioxd (1968) : ’ ; 
from Beaver LaToj, Prince Charles Ifountains, 
.Antarctica. ' , .
She Middle Msdmafcisa Shales •»-*><» the: ' 
loner J^utaabisa SMles, are placed. .V; 
by Plutaatead (1967) in her Zen® IT, • •' 
nith a Kiddle to Upper Permian dating.. . 
The Slosaoptgjis vooaiancis and ' 
equisetaliaas cm the isudflats. would .
seem to be even more pronounced in  ̂, 
this zone (higher percentage of . . . __ 
Striatiti) than the lower one, probably " ^ 
creating an excellent environment f -  . ' 
the fairly abundant reptilia and : .. . . ;
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.The climatic Pangea aa ezrrLaeged during the 
deposition Of the SSatabola Flats ..havebeen, -:f A  
briefly; discussed abore (2.3)* '■ Three‘-elitaâ o 
changes are considered to have oecarred Which . 
aire manifested ty tie changes in jBiorpfloralL 
assemblages. Certaia "baste factors nost be ' ' 
home in mind vi*en interpreting climate from 
miospore contents- . ;
1, Broad tihauges in miorcflarai assemblages ’ 

may be expected to occur when the climate 
cihaagea« Bvolutionaiy changes in a 
adcrofloTal assemblage arp slower and not 

' so widespread as to effect all members - / 
within the "suite". . . - ’ '

2* Xtas to the different patterns- in the '
reproductive cycle exhibited by the . - . ' V| 
vaiioaa plant orders, only cei*tain ..
reproductive elements. are found widely ..' / '■ i ■ • 
dispersed. In the lover orders Ccryptogams,. ... ■ 
and the like) the asexual method of .
reproduction with abondaat spore production*- ̂ V ' • 
is dominant;, the sexual method is .... .
dependent on water* In tba higher orders \ . ■{-■ ' 
(Gymncsperae, etc.) the semal method is - 
dominant, -with wind or insect dispersal >
of the male genetophyte or pollen for . . .. . - ; .: 
transport to the female g&metophyte, and ‘ ;-V 
is therefota more highly evolved' in ....... ; <■'[

' structure. ' . ■  ■.



Arising from this two factors may be- j.- . ' 
used Is climatic determinations ’
1 ). Hhe dominance of & lower order . ’ : \ 

plants indicates an environment with 
abundant water (necessary for sexual . 
reproduction), whilst afi abundanoe' of 
pollens indicates a maoroflora of ' 
higher ftr 1 not dependent on
water, but rather wind or insects for . 
their dispersal.

2) Seasonal abundance of pollens, as •. •­
is suspected in the coals and ; 
carbonaceous shale horizons, illus~ 
irateb seasonal climatic changes of . 
sufficient oagnitHde to cause the . 
plants to evolve this system of , 
reproduction. . . !

In the determination of the nsacrofloral 
aasenfblage in the vicinity of sampling 
several other factors must be noted:-
l) lower.plant orders produce an abundance 

of spores for dispersal whilst those. ' 
higher plant orders produce far lwss 
pollen, but with a more efficient 
structure to aid In specific 1
dissemination to the female counter- - 
parts. Shis, differential spore/pollen 
reproduction may cause the masking 
of the true percentage abundance of 
the macrofloral elements where the spore 
count is particularly high. ,
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2) :FroiB inferences gained %  close '•
. - association, large miospore groups 

>a^9 fceen allied, to 'broafi’plaat ordsra 
. (Bharadwaj, 1970) tfaers'by allowing a  - 

. certain modest degree, of ispecolatkoa " , . '
, .or plants existing in the -vicinity . ...
' of the sample during deposition* . • ' . r

Ilieee are as follows!* . 'V..
< Triletee (Varitriletes, - vascular. • :

Zonatea. . - cryptogams-. ; 
laevigati ' '

. Apiculati) ■ }: ■ ' ! y.
Hadial monoaaoeates - Sdnga®0|rtsEi5e'

' Striate saoostea . . - (Jloasopieridd .
Monoeolpatea - Gycado- ■

• .. giakgopsida ....
Alete non^eaooates. - ĵ roto-oonifara:'

It is of interest to note that Plumstead :. 
(1058) macerated male pollan organa from •
& Sloeaoptgris - associated fructification ■ • 
and obtained small {̂10 fx) circular ^ : 
unaoulptared aporee. The affinity is 
otrviotts, bat as yet no other socii dispersed, 
miospores have been described. ;‘ . • •. 
1. The oldest olimate encountered in . ,. , - 

the "borehole core ia that in the Dwyka . ..
. cn^ i<ower WflwV-io Sandatossaa. Here

the abundance of Triletes and . . '
Monosaocitea indicate a ptoVailiae : ,,

’ macroflore. of lover order yascs&lsr - . • '
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