Distinctions

Stratigraphic
range: ©

Thickuess weually variable,.
renging from 2 o 5 thieky
surtacs lagvigate, infrac.
punctate to- shagrate;
oceasionally cirenlar shelloi
crater-like depressions 'np s
T - wide océur giving an
irregular sprearance to.the
exine. . ¥
Dimensions. (10 syecimens)' Dia.ni'éta::
" 42-85 p.
Rilaspora caloulus is distinet. fmm
other Alete forms in possessn.pg an :
unevenly thickened exine end & .
relatively large size,
Ocours ‘throughout the stmngmmie
succession. .




gg;ugmteg de. Jerany, 1562 amsndea

e Nm-xs, 1965

Byoe speciess Yirculisporites m;g ae Jetaay, 1962'

.3 ; 0 1061, "or ‘¢issoidal
mj.drofossils vall basts efrouler
strise extending in spivel srrengec’;
ment from pole of spore to aqn.até'x;-
Microfossil freduently. spiits. Aleng
‘the equator; yisld.i_ug two symatxieﬂ 8
halves.
Choaotzilgtes Baumovey. an Upper |
Devonian form from Rissiay-is satd to -
be ‘trilete and béara striae thet re
incompletes g

« . Gizouli eporitas magus ‘Spe NOVA.
Plate 5: figures 17, 18.

Disgnosiss Microfossil is.cirvculer to zub-ciz'cular i
" in polar view and disvoidal o Flatbenel
in equatoriasl views, Exine bears s E
eirenler atriation from the polar poiiut
spiralling contiimmously outwards twaz-d."s
the thickened margin. .No haptotypie
structures. are visible, £




:Pla‘ta 5. ﬁ.g\u:e 1'1. o

Distinction:

Stratigrephic
Tange:

Sha.pq- Spore is subnmonlea: to

.edroular in. polar View g
¢, 2 o84
: imen seen equatorially with .
warginel over-curling znd mﬂnor
foldings Fo tmevdehiacent
méchaniam -oheervede
Stristion extends from's :
Gentral polay polnt in squally’
spaded and indtedsing. splrals
often slightly elongated: due:
to compressitn. Spizel. ' .;
parallels outer margin of the
aicrofossil, Strise shun‘ts‘
Tow thick and 1w sparb and 4
conteins more thin 18 spirals .'_'
in the Tadin. N :
Disensions (6 specimens): m.amater:t E
3262 nie :
Gironliaporites parvus de Jersey is :
sgaller in size, discoidal snd trenuen‘tlvv'
eqnatoxiall& dehiscads
Cizeulisporites megms s dlsbinet from
other species by i%s large silze, numerous
spirals followed by the stristiiniand. bf;
the discoldal nature of “the spox-e whei: |
seen equatoxdally. v
Absent in Duyka and Ipwer Ebzuk Shales
end coa:.s, comman -in Uppers Black )
Sheles and Codls &nd Madumsbisa Midatones,




Zetiupord (llanmova) Nemrova, 19 0.
l‘yps sme fest ﬁw_ ta ¥auaova; 1956
desighoted by" Potonie, 1960
< Quadrilatersl Gutlide,. Gorpers’ soue~
. tines bear avouats 2olds,’ exinsume
'(szmlp'tm:eﬂ; 20 apparent baptvbyyio
maykinga,
Sporomorph "A" ‘Baltme and Benneuy, 1956
Balmeells Pant and MehTa; 31963,

: ‘Tetraporing ep.
Plate 5:-. figure 19. P
Deseriptions | Shepe: Microfossil without iy i
apparent gerniha) merkings o3
dehisocende wmechanian, Outline
uadrilete.al, sides straight .
0 s1ightly concave oriconvexy
cormers well x‘au.ud.ad.
Abowt I thick, laevigata .
to infra-ponotate end ccoassionany
folded.
Mmunsions {10 -specimens)z Diagonal: ;.
length:  35~58 m, norma)
length perallel %o tmnzvme
end Iongitudinal dress -
2455 X 2565 a




Distinetion:

Stratigrapuic
ranges

0. 2 J gom] Q&
Playrord, 1983, Mave 95s - Eig
A4s 153n-all Tespecta bax areuste’,
£o1ds which haveé rever basn geen -
in the Fholesisn forus;i -Halmeslly
etragora Pant mnd Mehra is-alse
Trobably synonomous. M

. Kigentes Bose and Maheshward i

very mach lnsgers

Zetraporing sv. is &isﬁnct An heing
Tounaly. iz with 00 byt
merkings and fine inxm—ylmwativn.
Rare %o common in Dwykas' Very

in Black Shales snd Goslsy  Yery'

rare to absent in‘Madumabise Mudstonss.




~X!i1‘enlar 1o snb—oitcn]az- ouﬂinei, 7
ime. ms.ﬂﬂ_ngs and Tk

- seulptures
I‘mnla{aup’og&es 4pe :
L iste 5i figures 3, 4 .
- Pescription: Shapes . Sub~civeuler to Gval dnd
: reetingulas, ¢ gérminal
markivigs oceur, &nd the-thin

Thin, less than Tay densely
covered with fine évenly apaeei :
grani less than Gy 25 5 ., BxingT
folds are shoit snd’ mdomlr
spaceds

(20 3
35-55. u % 5870 i,

‘Discussions Grauu:\atasgorxteu gg a:uhough rela :I.valy
TaTe $6 common in Sgcurrende -are.
stravigraphically corfined +to the




. payrow tolds; G. inlefintins is

- fe¥tforn in outline, and fa-dmalier;

" ihFisk G, iTregularisnlicatus beurs

' yrreguler and. eord-1ike “idckenings

bn.thn exine. .. subreticulstug -

. . ‘possesses.s thiek exime,. -7 ij

Distinction:  Grametasvorites an:- ie dlavinediin:

laving & thin' finely gramilste:s:




orust Yerrni gosghagzg G].ickson (unpnxbhshaa'.
A P thesis)
This fnick-vialled, densely "hairy" genus has ‘been
‘enoountered n Australia in %thé Uollie Basin by
' G3iokoon ‘(wijublished thesis) and by Segroves:

“i 7 “(perss comn.) ‘in the Perth Besin. ‘N6 clogely

eomparable form nas- been deseribed in Afrioan tp the
author's kuowlédge.  Kagulubeites Bose and Y

“ Meheshwari, 1968 is & spherical to avoia form with'*
thick exine meulpbured with baculli or' verragl and:
generally split slong & wesk zones Sghengolieﬁi‘bes
{Couper) Jansonius is regarded by Eart to e :
synonomous with' Sclitzosporis Cookion and Det'l;m.
1959 apd i3 typicaily unsculptured. -

The Rhodesian forms may well be sn unususily
sculptured Pilaspors species, but due to:separate :

generic status, assigned by Glickson, and'the
abundance of this form in certain Huodesian sédi=

uenta this genus is retained; it is here divided b
into two varieties on the basis.of size, bub. both are
otherwise specifically identical.

Yerrucosphaers ¢olliengis Glickson

Plate 5z figuves 5-12, wvariety 1.

figires 13-16; variety 2.

Diagnosis: Unobtainable, but from plates spseiea
ere thick-walled, spheriesl microw’
fosails bearing dense f£ilamentous
eYements end lacking germinai aistj_not
openings.

ks




Strongly spherfeals - souetied
Folded  or slightly confressed’
to give . “inverted'tennis
ball* Yype -of appearancss
Thigk, 3-4 pi and often showing
an apparent deble wall sk
spore margin. . Densely mpaced:
and 'equally - corcantrated
filsmentovs elements 0y5 Ak
or less in basal disneter
&0d wp %o 8 Jong opair
which, when compressed: gnd
Sealed on wicroscope, slides,
ghow a directional flowing:
tendency smilar o theital)
. of & meteorites L
Dimensienst | -Yardety s (20 + Mg
-diaméters 18-26 a1, :
Variety 23 (20 specimens)s 4455 ais
Distinotion: : U oolliensis L& .
- ' from all ofher spherieal iete forus in
< el gospessing a SATsuentous heiry oxings
Stratigraphic Absént in Duykai = rare to abumdant’ . .
Favges and’ beeasionslly dominant in. Upper Hisek
Shales and Coalsi rare to common in
 Madumebisa Snales,.’ ' .




<impression -(and ‘sounterpart) of am insect wirg.
This 3o believed to be one of ths sariiest fossil

B ‘spﬂoimtms'of & taxonguic group whicH typically .
"aiversifies in ¥etogolc ‘times,  Dr. (esskes E: & Witk

" an eminent p it st ustralia)

" was shown this specimen by Mri: J. Andersca (with whém
4his specimen was collected). In correspondence Witk
Frofessor Bond of the University of Rhodesia, Dr.
E} disclosed that this insect belongs to the

" grourn Paraplecoptera, close to Hedentomim of North. .o
America. The latter fomm existed in Tpper
Carboriferous times,

Regarding mioapore. content, an attenpt has been
made to il the on of samples yielding
{hree degrees of miospore abundency and preservation.
Tuis may be seen boldw in Table 2.  For examples in -

- explabetioi of This bable; 29 demples of thé ‘total 165
sanplés. (i.e.. 28 per cent)’ contained 1all-preserved ..
wiospore assemblages, in 12 -of these ssmples the
| yield wes high, yhilst in the wezaining 17 only & fﬂﬂ 5
¥ield was obbained. Also, where Z1.{20 per eent) -
sanples showed abundent miospore. combent, 12 of 'l;haae
weré in & good state of preservation and 9 only fairy
55 per cont of the sampled weve tou ‘poor nr un,pz-oduc'ui.vs ,
o warrant fm'char stodyy




i = MFOBPORE,_FIETD AND PRESERTAITOR, NTERED «
M};Iﬁi;z 2L POR D3 £ JENQOINTERRD

i N AN SAVPIES JN WERNS OF NUURERS OF SAMPIES'

¥IELD

- {POOR [PATR |ABORD—
ANT

IPoor - - 57
e 109 19
coca 17 |12 29

=2

X

o, of Samples 27 105
% of Total 25% 20% 100%

The &strivation of the significant samples
within their local stratigraphic successions may be
‘seen in figuve 1. Observation of this figurewill
aghov thati- :

&) In the Deyis Series miospores are not sbundant
or well~preserved in the earliest glacizl phames:
However, {except in the coarse tillitie
fraction) the miospore comtent increases,
&iversifies and is in an exeellent wiate of
presexvation within the succeeding two imbers . ..
glasial phases. L
Iower Mankie are present
but are less well presexved than the former,
as mpay be d in sub-aqy well-t:
ported sediments. Miuspore genera do pot
extibit any marked change in composition o
rélative abundance, thus indicating a continus-

" tion 'of the Diykd £loras :




©)., Bladk Shales and Uoals ' Samples:-shoi. very -
iy snd poor within $he lowest .
200 #%.. . Huslers aré hith A two atess tut .-
" preservation surficiently poox Yo make study of
‘these¢ sauples ‘Aifficult, Ssmples from 550 2t
to. 531 £t show & Yetter preservation aad yields
‘Subseq\xm stody w11 ‘enlarge upon: the inrerencsu
gadnied the onal envin
Uppex Yerkie Sendgtoties The sampls taken fmm
& grey mudstone horizon yielded @ mamber of .
miéspores with fair preservation. Kiogpore” -
gemera would ppeer o Be in m transitional
Thase, with fair preservation and sbundancyi
ZLovex and Middle Madumabina Modetonss’ Sampled - :
within these horizons veried rrom poor to good ix
yield and preservation. These fludtustions are
Believed to vary due to the minor lithological

facies changes and probebly loealised: ecological
conditions., A wide variety of wiospore geneéra

from the Mid-Hadumebise Madstones yield s further .
zonal sssemblage significently different in per cent:
abundance of texa from the Tower Nadumabise

Modstonee, with small waridtions within the: 450 b4
of sediments, -




sumriarised ss follows (aae tigures 2, 3 ami 4)a

It 15 relevant to note a% this point that, as’

| outlined under Yethods of Analyess (3.3), counting
hies been gonsistent throughout, thereby. giving an .-
overall standavdised picture of the nafor miospore
components (both supra-generic end at species
leveél). Hart (MS), in samples wherve the abundarce
of Disaccistrileti overvhelus and masis the Gthedr’

miogpore components,. gives an initis) génersl eount : ;!

of 100, folloved by & second count of 100 dgroiss
‘the Disacoisiriletl specimsne, In thid way, tie
occurrénce of the remaining sinority forms are
magnified and {llustreted. . (N.B, The counting
@ethod regerding Disaccites in this thesis involves
geparate counts of each infra~turme (Striatiti,
4 triletd emg M leti},. ‘The sum of -
these 1s termed "lotal Disaccites” whilst Striatiti
Temaing a percentage within this amount.))

For the present purposes,. & "second degree®
cquut is-not considered advantageous. The highest
“total Disacoites percentage was 84 per cent with =
reasonsbly representative counts being totelled
fTor the minority groupa. An overall pattern of
trends in the m.jor. taxa is therefore illustrated.
At & later stage in basin.amalysis, the "Beconﬂ
ﬂegree" count - will be implemented.




‘occmanée i1 4He ‘samplen; whéré' & gertain ‘siiae‘d.'as
is not sctus.ny geen during scanning, “he temléuay

‘tlus pmi«mlnz* species, thershy &: snﬂing ity mgar.
This msy be: due to facies or auological f.sc'tox:s N

Zemhesi Basin will daprove ‘or modify.

- The purpose in drawing figire 4 st this puizﬁ; )
in the research on Ehodesian miospores: iy

a) ‘To compile a summary of the combert of ‘the:
Matdbola Fle+s borehole core for futuwre ;
Teferonce, t.e. o standard. on which: to base i
Farther ‘comperisons,. and,

To atbempt to correlate this both sin-detasl,
&nd broad zonal comparigon With that 1!1 o‘thar
Africen Ksxroo Basing and abroad in

Gonfvanaland,

'The wiororlorel combeitt of the productive: wénes
(encmmtared in the :u:dindual Tock uni'ts) is a8
’:cuwsx-




RITES 55490 ‘per cents ROTAY; nmcumss
ety STEIMIIT: - 0,5+5 per eenty
muassccmzsr 20 per ‘Gentij  PLICATES:
. 5=10 per centy WOIE‘LES: P
: AMES‘ 4 por- centy o

Qua].itative Analysias :
© () svundart (> 5 per cert)s

batioporitee”

Ba.grotensia

szogleggga

V. chsowrmy

peS ma@' 6

V.. dedsng

¥, rodia)ia
Elilsssocites
VB elilsenggn.




{41y Bape (<5 per weut)s
. Déltaidoggm‘ pg

Alisporites

4. gracilis

A, temuicorus
Suloptisvorites

8, ovatus

EBrotohaploxipinus.

Tinitignoritas

Potomieisporites

N 2 gmﬁg;g.‘ o
B, thowasi R
Bs_hennelyt:




Within the three phases of glaciebion wosdy ¥lem .
eloments shd &mall fragrente of clear leaf outicls,| -
are present in varying amounts, um:ust?'}!o'tm_qqogs B
18 found in sbundant guentities. Miospore :
Preservation and yield are someiliat poor. in -the
oldest and firet. inter-glacial phase, although good: o
miospore spaclhens (and wood ang outicle)- ave presedt .
from 1 130 £t upwards. The second inmter-glacial
‘Phame exhibits e clear continuation of the early
miospore genera, with diversification becomiug more
appavent smongst genere within the -Monosacortes apd
Disacoitéss The interwglacial sediments of the:Ahird:
‘enid youngest glacial phase contimmes 1o yield the.
same relative and geners shia
of the earllex phame. However; au increase in thé
& of the Monosne group is

i Aapparents




ov:uxg io* tae yooror cqhﬂ.inon of, t}.\s rgm
3 »reaidue 1n the productive horiionsy rue vi
Percantege counts were aireioult to-obtatn,
However, the gua ive analysis il
-'the £outindetion of older genera with Winox
ohanges. Only thoms geners that were
o su!ﬁciem.]y olear to redoguise h;we ’naen
mmlitstive ‘Annlysiss
(1) Kpundent (> 5 per cent)s -
't 4é;
Ee gretensis .
E. srebonsis Jopma pinoy
Zalgmospore -
& % te:
[
atipo;

Tirkidpollenites




(14) Bave (<5 per gentlr’

Le. monstrugusuy
Humic detritms is very evidenmt s dXfficult £

Thus ‘the i slthough in ‘o feix
stabe of pregervation and shundavce 2re maaked oF
pertielly Widdens. The most cyviods dnd ebupdent; *
genera sre listed aboves Apieulate Spordtbes, and
4in particular- the gems wﬁmg, 357

with iience of &

‘Potonieiaporites and Imitisporites seem 10 be
Zelapively more dmporfant. Momogacoites still

s ively la¥ge om0
tHé engemblage. L




(ml MMM ,
. Ihe productive Hoxdzops way be divided k
4xto thres minor groups, only the uppermost
orie- ‘of ‘which was suiteble for true - [ -
pe’roax_ztsge counting of the major texn. " The
Temaining t¥o groups eve valvsble iit hages:
‘The micspore generi¢ ocontent only,. iieq
qualitative dnzlyeia,
A -+ 646 £ « 636 Phs-

The promervation of the micmﬁ.om
ssseublage is very poor to fair;’ althwah
& fair yi6ld is encourbered. ¥ depore;
are (in general) very eroded, fragnesited
and coupressed, " Major fara seem to. -
follow the earlier patters of high -
sbundance of Sporites and considersbly’
sugller proportion of Dissciites. .

genera forn menbera
of ‘the assemblages. Monoletes and
Honocolpates {Maz: lenstes) are
beginning to appear in raze cases. whilst:
the Monossocites are mow Telatively - .
reduced in num'ers Bare alenenta of. -
the Zoneti are peens




.Qus.xrtitative ;nﬂysisx §
(&) Spundant (5 5 per sent)s
-7 Punetstieporites.

G tentula
EProtohsploxypinus
2. anplug
L Be 1impldug
Sulatisporites
8. nggﬁ
(1) Rave (<5 per cent):

Deltotdospora
D. diregha
Apiewlstisporis .
. Ay £iliformds |
A corpubuy

Micerobay vbis
M micyonodosus
¥ osisporit







L2,

30

- 586 £t = 550 Lhim

Preservation 1s.again faiy ihu‘p‘ooz-,v and
the humie fraction is such that olear :
@istinetion of species and quantitmtive "
analysis are difficult. Major genera v
(il ‘species) and their sppavent rélative.
ebundancies ave siuilar to tiose geen fn
the lower group, with the exception. of

the rare introduction of Florinites Sl
Sxemag, tWo new species of Suleatisporites:
(8. splendens and 5. potopiel) and four
new. specles of Proohaploxypimus (B.
Aisdonalis, P.-wicros; Ps sus Be, and
E. 8sn._cf, P, goiaiensis). ;

~ 544 T = 557 Thi= :

The uppermost 10 feet of the Elack Ooals
and Shales ‘sequences yields abundant and: .

y well-p: i r .
Their cordition detericrates’ towerds the.
‘base of this minor gromp, where ;mpmio
detritus also becowes prominont.

Quantitative Analysis: (> 5 per cent):

_SPOEITES:  35-65 per ceut; TOTAL DISACOITES:

1823 per cents STRTATITI:
MONOSACCITI: 4~6 per cent;
28 pér-cent; MONDLETES:
AIETES: 18-35 pexr centy




Qualtative kialysies
8 dbesaant (> 5 per combds

Avioglatigroris
2, leovig
&._cornutns
Acanthotxiletey ;
A tersteanemlatua
datns Porne mipsr
SRS

LY
Lophotriletes

L. sb, of. T, réctus
ZIgevigatosporites

R coiliendis

L. 6D,

2. _caloglug
Yerrucos; Ta

Ve colliensis ¥azs 1o

¥ golliensis Var. 2.
Sizeulispiriven

C._marmug
Maxgupipollenites

| M. trivasi o

Protohanlosynims

2. disgonalis

2, el

Bs.Jimnidus

2o 8Dy gfs Pe gofeiensis
Stristovedgcurpites

S 8. _of, B m .




Se Eplendens
By otonied

(4] Bare (<5pﬂrpm‘t):. .

‘Bungtutisvoriteg
-Eegretensig




Densipellenites
Dy dpdious

Florinites
¥, eiemug

(ffenissncoifes




\ Yoepe A
 Himtfispre

s

18 the abundance of Aletes (ineperturate; orgauis
forma which mey well be termed non-spincse
seritarche),  Segroves (pera. comm.) ragards their
ocgurTence ai 1ot essentislly indicabive of &
marine depositional environment 4. they doour dn.:
equal sbundancs in Austrelian maving and penst.: .
nmarine t Spinose I aTe. mie
in evidence in savine envivohments, . Hovevew
Bézd reports an wmemally high saliné sontent in
tnderground water taken in -iiie vigi~ %ty .of this
atistigraphic horizohs : . =

The major miospore taxs show ' a -_Paixiy mzkéa,
inerease in the mumber of géners and spocies.,
Plicates (Monogolpabes) snd Monolebes.sre WoLl

" ertablislied, 4~E.per cent in’each cx3é, And
Monosaceites matntain their ninox importance with
the egtablishment of Elorinites and ,DME‘ ;eni{:ea.
Rare- miospores Of thé Monbsaveltss genera fyom ; .7Ti
2 ary stild (Pagssaceien)




“Pwo, genem'v;iihin the taxe’ Zonotriletes GaOLE i
4 only At harizcn, {2-4. per dent) vhich vﬂl,‘

with”, xmher study, possﬂh Ye o - Bome ;
djng::oaﬂe value {eige ;gggsosgczy:es Bpe 8d.
; gﬂﬁéEJZQZé £5 OVIS)e. Disaceites ant S’bx‘ja.t:\‘.ﬁ

ying Bnd. i i relative .
[ atmnd.anca, 2bd ‘the .advent of: new apecdes of £
protolsploxyplove, Hspiapollsnites and g
- Strigtopodocarnites ave of zonal. inberests i
(1v) “Tppep Wamke Sondstone =& ©1 . 0.0
Quantitative inalysiss AT
SPORITES: 35-45 per cent; ~TOTAL DISACCITES:
%55 per cent; SIRTATITI: - 8-15 pericents
MOROSACCITI: 5 per sent;
5-7 per ocept;  MONOLETRS:
- ALETES: 8-14 pex cénts
Qualitative Ana.lyais.
The geners and species conten'b is similaz
t0 that ligted under the Hlsck Césis snd
Shales, part (3) Upper veds (5441-5571)5
except’ for-an inorease in the oazuzTencs’ k :
of Clrratriradites, Vittatine end ' '’
T Medeipipoltenites. Due Yo the somewhat
Aty neture of the slides, = relialy '}
quentitative and qualitetive analysig "
- wap 1ot possible, However, the uiospores;
prasent sbowed s fair. degree of ‘progervér:
thon and and it718




* Feautbls that a move  apecisltssd treate.
ment: n:t his ‘sample. nay. reves] faz-
oré-detail.  Prom the scanning of the’

- “wioppore. contenty no new end undenciibed ‘
materisl wes seen. - It ig thought that:
these sedimants were laid down relaiively:
quicldly efter the Black Joals and Shales
as the microfloral sssewblage ia mupa.. .
Lk thet of K2~ ‘then the overlying :zx5
¥adumebies Shales.

Leyor Maduaa¥ies Wuistors = T
I, . Lower beds, (400 £t - 420 t‘b)‘\- ;
Quantitative inalysint

SPORTTES:: 27435 per cemt; ITOTAL DISACCTIRS:
50-58 per cents . STRIATITI! 2530 -

per cenbs | MONOSACCITIt 35~5 pexr aouty: -
PIICATES: 3«12 per cont; . MONOLETESS ™
8-18 per cemt; ALETES: 6T pep ocamts.

Qualitative Analysis:

Atundent (> 5 per cent)s
Apiculetieporis
i1 A

&)

M. mierorodosus
Aomnthotrilgbes

A, terateangnistug

b, ‘soretesnzulaty Zorng pinek




mﬂvggtosgontés‘
L. colliensis
Thymospore
i thiaseeni
1. pcudothissseni
Cirratrivadites
0. africarensis
Gondienorites. e
& 8y, of, 8. Vrystastengls - o
Zinjispory i RO <
Z»_Bgoonsis
Harsupirellenites -
Yo trivadiatus forms triredist g'




Bare. (<5 per ‘oemt)i
R adversiforunta -
Deltoldospora




N #lobug
o Pe ool
" Stristopodocarpites
8. cancellutus
S raveg -’
8. oom
Se-ape b,
Stristoabisbiten
. 8. multistriatus
Iuecicloporifes
L. nysisipendensis
Hamispollenites
Ee kerrnoshais
© vittating
Yo afcloans
¥y miplin
Platxsacéns
B zadiplis
Alisporites -
Ae_of. plicatus
4. gracilis
Vesicaspora
Yo opede o
¥s 5D B.
. Jugseporites
s SDs o
B, sionstrousns




" 0f jartioular néto in these sirevigraphic’
hrorizons is fthe large iu¢réase in Didacoltes”
snd Striatiti, Spordtes raprasent abont
8 guarter, and Disaccites just more than half
02 the total hlag now
half of the total Disacwites ~ w nobicesble
dncrease in relative propurtion from Upper b
pereentagess

cation of the 8% genera ig -

once more Ek by the ixt i
" of seversal new species of the ever~abundant -
Protoheplexypinug, (B Klobug and P. nicros) end’
new specieés of Striatopodocarpites (3. cencellabus
and 8. 8ps A»). Stristosbiefites, Vittatina "
and Hegiarollenites appear in winor -guentities,
and Imecks in rave in L

In the Disaceclatriletd taxon Sulgat;gporitsa v

(i.e. 8. ovatus, S. potoniel and S. gplendens)
remainsmost sbundant end conspicacus.

Monocolpates end Monolstes increase alightly
in and ara y 4
proportionste to one ancther. Alete geneva
continue but rapresent only 6-7 pan cént of the
assem‘blage.

Zonotriletes aceount for 1-5 per cent of the
general content, and include a number of the.
Cavati/Cingnleti genera similar to those found
in older with the duction of ¥he
Zona¥l form Qirratriradites. Very rare specitens
of Reinachompops, ocours : ; :




Emzew beds, (240 ﬁ: = 555 ﬁ)g» :

'muntitsti.ve Avalyslst: : LI T

i Tsmxms: 1525 pet centy TM DISMGITES‘
' 61 -per-cenmti STRIATTII: 30-40'ger .
-centy  MONOSACCITES: - 6-8 perceénts
PLTCATES:  11-14 Per cent; ' MONOIETES::
3.5 per cemb; ALBTES: 2 per certi -

These seguences. are guantitetively end
qualitatively very. similar to the lower

‘beds within this lithozones Yielﬂ and

0y on within the pr hotdgoss
ave good. The miror differences notsd betwgen
the beds are basiirlly qmtitative,’ with a
slight in of 1
Dissccites and Striatiti. Yarsupipollenites
(Monocolpates) exists in greater sbunlance
than previously (11-14 per ‘spt), and an :
inoresse in Cirgstriredites (Jonotriletes)’
is evident.

£ 3o} 2N gtone =
Guantitetive Analysis:

SPORTTES: 1520 pexr cent; TOTAL msmcmzsv

70-85 per canty  STRIATIFL: 45-60 per s ~

cent} - MONOSAUCITES: 2-3 per cent;

PLICATES: . 3-4 per cenmty MONOIRTRS:

2~4- per cewdy ATETES: 0-2 per cénty,
. [ -




Wtative A:;alyu,iei K
{1). £bundant (> 5 per cedt):
Exotchaploxyoiiug,
Paglotms
£ micros :
Re. disgonalifs .
E. impidug
gtriatopodocaryites,
§. ggzostr__\am
8- zarys

8. gp._ofy Fusns
8s.coununis
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PP
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4. teretesnguiutug
Ipgvigatosporites
Ir_oollichais
Zhyusepore.
2. thisesent
. waieehni
Bilagmora
RN ) < fatouwluy
Es.rsv;ﬁpog‘anites
e Iriradiatus forme ﬂﬂ:p&di&tﬂs
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l’mtobag

P, 88: ofs P, gorsieneis
sms‘togwye,a@ﬂa N

5. o sf' 4 k'
stmatoab\g tigay

8. mﬁ,‘?i




S R
Quanfitative results show orice more & .
warked increase in totdl Dieaccites end -
Striatiti. The latter tazon now représents
1p te three quarbers of the pevenmt texém -
(Dlismocites). In qualitative bterms, all the :
genera’ of the TK? assentlages brs present to
VAIying degreas’in these sequences. . The 3@46‘!&
Vittetine and Iueckispoxites arve well
established and and. two nesr
genera appear, Tasniaeapomtes and B
‘Guttnlapollenites. Siristepodosarpitog haa,
now inereased and beosme en abundant mem‘aer
of the Striatiti elements.

5.3 SIRATIGRAPHIC G 2y
A. Eroblem go: :

n sttenpling to correlate the palpuology of

the Matebola Flats. borehole, core with asaamblagea‘
in other parts of Africa and Gondwensland certain |
limitations must be bornme in mind:s-

1o The fact that the assemblages described in
this thesis are obtained from only gne
bogehole dore; slbeit that several semplés
pex. hordizon are used in.compiling. the averages.
depicted in the histograms. .
Iue to the invclvemant of only one 1ecalﬁ.ty
looel, ftovogravhic and scolozical conditioms’ ' .,
mist be considersd as possible factors affect
ing the local flora; although one dstisiot &
advantagd of palynology is the inélusion in
“she - sasanibleges of most wiorofloral elemuirts.
Hornd within the vicinify of - the locality. 3




- poamhility s:fr maous snstggg
gorrelations sHich have to-date been Baged
or i tHologyy olimato,, and macmmmrba
Tovalised: b M “esulﬁ.ng in
yaried and. 0
+ mentay thereby‘ affecting the 1ocel ilom.
This woild alsc resilt.in ‘apparent: gaps dn;
e £1oral shoceiston where. erosion op
depositional ‘environmants not’ copdneive
o Tospilisation must have paxiodioally
s existeds
The existence of QMEMM
elimatie belts in Africa varying from ‘the
Congo to Bouth Africe, ~.This 18 a recogniged .
condition which is associated with.the proposad
South Rotational polar wanderings of these times
(Mo Biningy snd Opdykey 1968, Frekes and % 3
Crowell, 1970, Stratten, 1970, Bond,; 1970).
Due to this fact, dlaghrohons fldral
aggenblages may have exigted nun—oontemyom—
eously, but under similar climatic, geow
graphical and ecological conditions, .Oné umay
‘therefore expect, for example; & very cold
Dwyks arctic flora to havs existed in South.:
Africa during eay Upper Csrbonifercus timés
- which-had. previously flourished in the- Congo'~
in, say, Lower Cérbonifexous times (vhen the:
south pole was. furtHer north). A problem shch
as this day well affect the relative dating of s
stratigrighic wiits which are. otherwlse corvelsted: -
on the basis of similar plast remains. This,:
remaing an atudy £or the

| Tubires




- Inother  factor to. be considered 1s that of.
Plent evolution whick wowld be reflected in
@iospork diversity. This is' especiamlly
noticeable where florae differ in'm»glagiai,'
&lacial end post-glacial times. Macroplewts. i -
Suring Devonisn and early Carbonifercus
times include the Lower vescular opders as
+ypified in Plumstesd's Iycopod Zome. (1) .- ;
1967). This is followed in Southern Afrdes '
by the Pre-Glossopterid iype of plants (and.
an eerly woss) which very probably represont
‘the early evolutionary steps towaids the o
typical -and abundant Glossopteridss and lesser.
Gyunosperuae ‘of the Permien (Plumstead, 1966}
In conjuncticn with this evolutionsiry patten -
+the early Pteropsida (ferns) which ave
relatively rere in Sowthern Africe dming.. V.
late Palaeozoic times (as opposed to the
Worthern Hewisphere coal age) ‘evolve Jnto the-
Preridosperms typical of Upper Karrextimea.

Tikewise, amongst the mieroflors, & tremendous
evolution of forms octurs Zuring fate :
Paleeozois times. Early in the Devondan . .. -

and Iower Carboniferous the Sporites
{¥riletes, Zonales, eto.) are prédominant,
and only during Upper Csrboniferous times Ao
Pollenites (Disaccites, Monosacoites, Flicatesy i
ete,) become significant and graduslly o
dominant- in the: asseublages of Permian timess’




!Dms, beating these: factors in mind,: tha
varying flordl _psﬁama feen in the D\ryka aml
Tover Eecs sequences in Sowtheyn Africa may be:

" better understoods  However, much iore palipiviogical’
resaaruh is megessary in erder to clarify this veéry:
complax era.’ This 48 envisaged as a wost fruitful .’

mibject for Turther study. 'Fron this, the ssqustice

" of fioral evolutitn in relatfon +o.the movétients’
-and relative ages of the Dwyka ice capa and nomi

mzy also be clarified. P
It is considered beyond the ‘soope -of ‘tbis thanis
+to correlate, describe and postulate in sy’ it
great detail the seguence of floral eveits with-.
4n the Cemtrel/Southern African Tegion duxing the:
lowest Kexroo. depositional phasés. ‘A sbraight -
comparison with existing f£lorse is all that cam " -
be safely atieapted at present, S

Analysis of Hhodemizn Microfloral trepds

The cheracteristic trends of the Matevola Elaty. .
miospore assemblages is discresvd andex twe
Theadings:-~ K

1) Quantitative snalysis, and.

2) Qualitative analysise

1) Quantitative Analysi, .

The guantitative ana‘lysis is mmﬂv
concerned with the relative aversge-
‘percentage stmndance of the microflorgl
‘taxonomio ymits. This metliod 1 favoured




in morb d:letame comlatim (Em. 1963):
angd anaals the gensml Trendyiof ‘L'heas

‘baain and. possibly mtsregibnﬂiy. Gex; ally:
speakfmg, howsver; Iwer Gondwana 'brandu arg:
sasily a.efmeahle a1 -may: ba ‘geen fron the :
1 ¢ldest: aedimenta upwards: i The' ¥id-Zanbe:
" Besin (as” ecen in-the Matabols Flats bore
K ‘nole core), - ioev
i) Decressing Monosacoites:
-"3i). Decresasing Trilevés
i11) Incressing Disaccites end in
particular Stristiti, and-
iy) . Decressing ratlo-of Etriaﬁti =
to Disscoites, |

The’ distridution of the. wicspores thronghont
the produstive horizons in $he borehole.. :
core is summariged in figures 2, 3,80 4y

Pigure 2 shows the distribution of the

mejor supra~gensrio miospore taxa,

Four major miorofloral, Jare,

indiceted, as broaily delineated by t}:e "

quantitetive trends of ‘the mejor taxs,

and the qualitabive couponarts (i.e. 4
- -geners a.ml Bpecien)y- i e

(L) " The earlisst agsenblage in Dwyke
(K°)-and the overiying Iower Wenltie
gtone beds sre ch by
& dominant Trilate element (Y72 per .
oent) with feirly sbundant. Mondsaceibss
{20 per cent), Disaccites repregent.




3.per oent -and Stristity are present -
but are relatively raps (I-§ rer cent)

i Plicates are wp Yo 8 per gent ang
Zonales comprise 4 per cent of thu
angeublage.

The Blatk Goals and Shales (mz' )
assotblages can only be Telisdly analy‘sbﬂ,
in terma of Ppercentage abundanos; in

the upper beds, and Here the. domix;ant
taxon i still the Triletes 45

ber cent), with Disaccites Tepresenting
20 per cent and Strigtiti 75 per cenf; w
a Siriate: Disacoate ratio of >e2

is seen here, . Monosacentes only form
5 per cent of the assemblage, Alstes’
are & very important conatituemt ...
accounting for an average of np to

25 per cent.

The Tower Metuabiss Midstones (Jx5)
oxi{bit an incrensing dominance oz
Disaooites (57 per cemt), and
Strdatiti (32 per cent) the railo of
Stristitis ' Disaccites L& now 23
Triletes reprément 36 P ent;

or less in egual proyarkinns to
Strdetiti, :




(8) MaaTe Madunivien Mudstones (D)
szhibiy st oxerwhelming doninance of.
Dissccites (75.per cent) and
ineressing abundance of Striatity
(52 per vent); a'watio of
Strdatitis Didaceites is 3 4 2.
Triletes are much reduced (20 per
cant).

" Three treysitionsl prases avs méteds

The. oldest is seen in the lower horizons of-
-¥he Black Shales and Coals where the
Mongletes are first noted in the dbsenblagd,
" amd the Disaccites (2 minority gronp) .
beogin: to diversify, - Ihe second ‘trausitional’
phase iz seer in Upper Wankie Sandstones R
¥here the mwercua Cingulatl and Tritete.
Torus begin %0 rednce in abundance.dn ~
Tavour of the Disscoites end Striatiti.
The tHizd transitionsl Phase is taken ug
oceurring during the dsposition of the Tover:
Mic-Madumabisa Sheles when the atundent
Zoneti and Yrilete elements of the Lower
Madumabisa beds begin to vane and the
Btriatitl forms. diversily 10 becons s .
mRjor companert of the microflora,

The' four miorofiorsl essenblages sre o
to be of ‘cliuatid
change, whieh 2rom previous evidence .
{ase- 0dinave, 2-3) was “thought: to fIactiuate
between frigid axxi sub-sretic (Duyka) 4o

S8 Madat 3

(560 508)s




"2)Qusiititive Avalysis -
g Figure 3 summarises the Renera gnd

&pecies analyses and their ranges.
Bramples of ‘thoge genere and species fuand
‘throughout the susassaion are: M &imnteg
ovatus, Retusol gtes diversifo; .
Apicwletisporis levis and Iilasmra ga}eg_
These are termed "general" and of no
gtratigraphio uges

Others may ve confiried to the miorofloral’
anserblage “zone" such as Zinjispora zo;@_lgg
Z. bplista and Retieulztisporites -compae _t_ul_s_
(Dwyke)s Densosporites ép., Gondisvorites -
novus, end Neorsistriokis pamosa (Blsck
Shales and Cozls)s Gugatmag;’tgg
afri and Gondi abs cfs Go

“¥ry gis {Iower isa Shales)s ¢
and St pites cancellatus

Taepiaesporites novienlensis, and ol

Guttylepollenites handonious (Upper Madimai~
bisa Shales), fThese Porms are of strabie
graphic importance. . Other species begin '
in onie Florsl assemblage and transgress X
t0 one or two more ..g. Yibttabin iezis,
Erotoheploxypims dingonalls, aud :
Hamignolleaites kexyoosnsis {Blatk -Shales o

exid Coals to Madumsbisa Mudstones),

Summary. of Microfloral Assemblages
Suemarising Ligures 2 and 3, figure 4 shows

the tentetive Rhodegian mioepors zones in

diagrammatic form, with the mean percentage

abundence of the mejor micapore groups

(taken & an arithnetic mean from .sample

enalyaes within the. relative horigons),




and representative gérara and ‘species with
apparently finite stratigraphic vanges,: :
Tae wiospore zssenblinges are thus
suzmarised {only significant comgansnts

ara included)s-

Mﬂww- Of the mséor

$exs, Triletes (170 per cent) dominste the

aageud with :

iaportant {220 per cent) Disscoites (3.5

per cent) and Striatiti (1.5 per cent) oré .

yresent but rare. Abondant species inmclude - ;
gtu rites &pt isporis devis,’

Staguletisorites tentuls, CYoaiopiies cyabsbes, .

Elicatipoilenites indicus, Viridivollenites

ohagurug and Y. gehtas.  Significant minot

conponents are Zinjispora zonalis, m_t_g,

Retgsalatiﬂm 8_com Eﬂag, mgosisggg

aopiug, ZP. i g‘e;ggs, Pat@; elsporites novieus,
LZo_thonesl and F» hemnellyl, and Quadrisporites

cf, hor; e

Biack Sheles and Coals: Triletes are #1111 dominant |

145 gor cont) buk sletes (225 per semt) and
Disaccites (—20 per cﬂmﬂ ‘are now importsnt
constituente. Munodaccites &re much reducsd -
{5 per cert). Monoletes represent 4 Yer pents
Abundm specles ineluds Apituletisvoris Jevid,.
ilates b latus, Neoraistriokia
ramosa, collienss BN
Leitios YrivedSatus Forms Sriratiates,
ZProtobegloxypious Uionidus, P didgonalis, :




Stristopedocarpites Tueus, RBilaspors calenlus, -
eolliexnslis @-mﬂi

" magriugs Significant winor components ave

soyletis osus, Ihyicgpors

thicesent, T. pseudoftiiessent, Girretriredites

‘africunensig, Shriomonomaccites sv., Densipollenites

indicys, Florinites evewss, Stristopodocarpites- .y :"
8, Tarus, Ve Bpe Ay e

Sulcetigporites splendens. S. botoniel,

Iower ¥adymshisa mgnenss ave typified by dominands
of Disaceitsy (57 per cemt), followed by .
einiler proporiicas of Stristiti (32 per eanﬂ
to Triletes {36 per cent). Monoletes are
relatively imporbant (%13 pex cent), Abundant
species include: Apiculiavispords coxmidus,

OSDOTE 5 » Ts poeudothiessens, :

iz ites afrd is, Gondi

of. vrystaztensis, Marsupipollénites trivadiatug

Jorme siristus, Profohaploxypimus dieszonalis,

2. Uimoidus, . goplus. Significent minoy
are:= St multistristue,
tes Hamigpoliend¥es -

kavrooensig, Vittatina africans, Y. mipima, <

. Ergtohaploxypinus glolus, P. picros, ...~

fan] pites cancellatna, Sulcati

gplendens, S potontel.

¥id-Medumabisa Mudstones: Disaceites are dominent
in the assemblage. {75 per cent} with Stiistity
coppriaing 52 petr eent of this major taxon,
Triletes are a winor componemt of the - "
assenblage (20 por cent), Sism.ﬁesut npeuias i.mﬂnaa N




—P_rotohaglmg globus, Ps fievos;’
o disgonalis, P, ldmpidus, Striatggg o~
cancellatng, <,
8. raros, ina’ sfricang, Luschi
'.EEP:M: and Mﬂ ollzites
‘bannonicus.

Stratigrephic Comperison
The microfloral agsemblages typical of
the Rhodesian stratigraphic wniis arve
discussed in Telation to other zones
and eiratigraphic units (i} ia Africa,

and Tl
(i1) 1in Gonawénaland

(8ée figures 6 and 7.)

Dviyka and Tower Wanldie Sandstones

(1) africa: )
In terms of percentege abundance of
the major miospore taxa, Zojw 1
as seen in the Matabola Flats core
48 comparable to Hart's Cavati
Zong in South Africa. Both zones
posgess domirent. Trilete miospores
with abundent (20 per oent) f
Monosaccitea, Striatiti are p:sssnt
‘but ere rave. (See figure ” :
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The comparison based on-gehera and species
content is not. ad olose. Hart- (1967}
s8ledte sixteen Tepresentative genera, o'
illustrate the  Cavatl Zone of which: éleven
are represented in the Matabola Plsts Zorie
1 sediments. Three of these are vary rars
and have not been ineluded in the présent.
miorofioral lists (5.2): +izy Grendispord,
" Gondigpora and lycospors. Of particular
interest is the fact. that thrge eletents
exist in the South African Cavati Zomes
 {Hart, 1963); (1) +he Pre-Permian forma:~
Grandigpora, Tycospora, Endesperites
Belnechospors ard Reticulatisporites.
Of these only Reticulatisporites (R«
compactus) hes been Besoribed snd i€ very
rave in Rhodesias (1i) The Permian
element, containing Marsupipollenites

Plicatipollenites (Cordaitina) and ﬂmatiti
genera; the latter two are yresent in .
Zone 1. {1ii) Porma restricted %o Towey
Permian times; .of the eleven forms Dresénc
in the Souwth sfrican Cavati fone, siX’

oceur in the Ehodeslan Zone 1. = Vize

Zinfispora, Vermucosigporites, Yest: orltesy:
Apiculatisporis, Pungtatssporites and -
Cordaiting.

Zone 1, (Rhodesis) also possesees four =
species tic of Hart's A
Zone (Berd, 1969c) viz. Cordaitina balmei,




end Betiowlatisporites spi.

In texms of ion) ‘the' Sugth Afr

| Dwyka miorcfloral asasmblage 18 regaided,
a8’ somewhat: heterogenecus and in xeed"

. evision, axd Yherefors it cannot Tepresent
en-absolube Fiandard of reference. fhd
Problen of age and wrong stratigraphi
‘bases is a related ‘vreblem: - The sedinent:
from which Hary (1965) extracted hia ' "
Cavabi essétiblage may be regarded a§ -
Tower Ecea and not Duyke. (. Anderson,
Ph.Di thesis in prep.) : For the present’.

‘the 2Z0ne 1 g
18 regarvded es possibly Upper Cavati’Zone,
on the basis ‘of little Pre-Permiad miospore
elementa, abundant Lower Permisn elsmemts
and the presence of Stristitl (althobgh
rare) from the base of the productive
horizona,

The: Ehodesian Zone ) world, gppear to e
very similer to the lowest beds of the -
Iower Coal Measures in Tedzamia (K2c)
due to the common .ccqurrence of
Euretetisporites, zmj;sm'_g, Yeidcnapors; "
and Gordaitina, In the Congo, (Rierart, -
Hoeg: arl Bose, 1960, Bose and Kary 1966
e% al) the ssnaiviu content of the Asslse
de Schistes noirp ds 18 Iukugs gnd T
Assige de Sohistes ncirs Walikele ara

" béth. similar to the Rhodesian Zone. 1.

due Yo the




¥hs agls of diversivy of species; e’
Congo- essemblages are -fax DOTS varied md
‘have many: £ortis not yet encw.ntarad. mrthéx‘
séuth. The Assise Periglacisives ot~
Giacieizes ia by & very.
Minosacoate pessublage unlike snythis\g
enpouritered ¢lsewhere in Africa 86 fary
the Assise Sohiste noirs de Walikele hag:
e equally high proportion of Diaspciteé,
Monosaceites and Triletes, yhilst ik
Assise de Schistes noirs-de Tulmga
Asaemblage is predominantiy Trilete.
The Zone 1 ie 3 X
correlated on the basie of the above .-
dommon abundant . genera, aﬁd‘ low per b
cent of Striatiti with thé Adsise dﬁu
Schistes de Walikale and Assies des
Schistes de Tukigas ) :

Gondwenalands

Ko perallel saaamb‘lagss haw ag yet hnﬂ o
@esoribed Fron Madagascar: | in Imiia, g ;
the Taloniz Fiore (Potomte and Tele (1963)
TOSSESS B very comparabls Monosacoste-
ed -£lora (Hpakol aad

Poton;eisgontes). Gthgv genera ave
Teiotriletes, Runchotisporites, Gratulati-
* gporites, Iophotwiletes, iniéulstieporiay
" Quadrieporites, Iunatispovites’ (Probohspe
" loxypinus), Pityopporites and

iuyoczoaaoMg (g;cadopite 22




THe presence -0f. GQuadrisporites in miniox
quentities, abundant Bobryececcus and -
Miorobaculispore (M. ¥entila) equate ihis
micapore assenblage to Zones Tpper ~ 1 :
and’ 2 of Segroves, Weetern Australia
{1970). and ‘Btage 2 of Bvans,: Bastern
Aagbralia (1967). Also 1o Balie's i
{1964) lower Nuskolgporites - Qomplex, .~
" would appes o b equivalent o the -
upper pert of this agseublage,’ Thesd .
assenblages are charactiristic of . -
glacigene deposite and post-glecial.
shales in iustrelis, snd atre rspressntsa .
by the Nangetty PormationsHolmwood ° :
Snale-Fossil CLiff Forustion (K') of the .
Perth Basin (Segroves, 1970) and the
Tochinvar~-fllandale strata of the Sydney -
Bagin (Evens, 1967). B

Correlation on ilie basis of Piostrati~
graphy (4.e, microfloral assenblages
end percentage sbundance. patterns) is
evident, but the age relationship or
43grapaio tally is 2
problemetic. The bass of the ?em:an in s
Australie ig taken ss being the infrow ..
duction éf the GJoseopteris-Gangenopterds
flors and striatitid disaccate Pollemy :
(Balme, 1964; Evans, 1967).. .In Weatern
Anstrelia, Balme assigus the lowerniost
glacials (containing striatitid pollem) -
& the base of the Permian, whilat Bvens,
4n Pastern justralia, -regards the




glacials as tarting earlier; but still’ -
. :Tegerds the cccurrencé of Glossopteriss -

g Gebiganopteris end striate pollen:as the:
introduction of the Permien, . FE
Plumstesd, however, is of +he .opinton. - i
‘that the mixed Giosaoﬂags-@m‘ opterds <
msoroflovs. in Bouthern Africa begas da - . |
Upper Carbonifercus times (Plunstesd,”

1967}, and that this flora, Her fZone III,
wag litroduced prior to the end of 4he:
@lsoiation in Africa. This implies s
falr discreparcy in age, based on the |
absolute time-scalse : 3

As @ point of comparisén, earliér microw
floral essemblages are found &nd defined.
in Austrelia in Evans’ Stage 1 {Sesham
and Enttung Serdes, Sydney Pasis) and the
lovest part 6f Segroves' Zone 1 (lower:
part of the Nangetty Formation, Perth
Bagin)e

In these assemblages, Disaccites are rares.
no gtriatiti are found, #nd a few >
Monosaccites appéar in the uppérmost bedes
4 lerge sbundence of Sporites occursgs - )
This microfloral conmtent may be eyuivelt

to the esrly Proto~Glossopteridess: and
Tycopod Assemblages of Plumstead {Zone

II, macrofloral), for which sho gives & -
“Middle Carboniferous age-in Southern Aeiieny




‘\fzom“:‘th base. ALed Konosaéoites Bd

< rairly abundant and ﬂversa, end Plieates
are’present in signifiecant nuibéra.: Thid
miospore éonteny. 1s thoudat 0. indicate’s
£1dra equivelent Yo Flumsteadls early .

‘Teng IELy Tt 1a Televant 't mots Mere;

that’ palaconagretisn Has. inferred & Tower

Fo. Middle Carboniferous. age for the Duyksa
Series in Bhodesia.. In-the-1ight of - "
microrlorsl evidence taken. fiom tiie .
Matabols Flats glacigene sedimenta, this 7
dating wonld seem o be aomewhat early

If the Sowth Africen Caveti nmzcme (i
Dwyke sediments) is of Stephsuian - Sakmariad
age (Hart, 1967) then the =8e of “the Ruodesian’
Dvyka, tased on

@sy ba very similer. . fate agrees yith' Bonals

1ithoZoglcal svldenua, ice.: the accmeuce

of glacial tillites and conglomerdtes and '
varved scdiments due to ciimatic conditj.ons. i
“(See figure 5.)

- Blagk Godl s And Shales - ¥23 -
wer x2‘3 e
(1) Afrioa& oot :
Thie- portion of the Bladk Coals and.
Shales 'series seems squivaient to the
E2¢1 beda in the Mohuechuma-~Ketewalis "




atratigrapky on the grounds of
quantitative and gualitetive content.
The introdnction of Monoletes -pcours °
at the top of both ‘these heds togethew
with the gradus. introduction of the
Plicate infra~iurgs group Monocolpatss
(Mazsupipollenites) from the basé.

There is a comparable decrease inm
Sporites, a rapid increase in
Disaceites (4o a higher percertage in
Tanzania), gradually increasing
sbriatiti and reduction in Monossccites.

Generic content is essentially similsr,
vith reduction in Z ora, and .

3, i and the
of Acanthotriletes (4. teretesngulatus)y
Isevisatosporites, Marmubipollenites,

Strdatopodocerpites and new speciss

of Protohaploxypipus (= Stristopinites).

On comparison with the miospore. floriw

zones of South Africa, Hawt places”

nhis K2ej (end therefore the Bhodesian

Tower 2™ beds) on the border of thé

Cavati and Oingulabi Gones. Thisy

on South Africen stendards, is in -

the Tower Ecoa. ' Bond (pers. comm:)

sssigns these beds, ‘together with K

{Tover Varldfs Sandstone) to.Iower

Foea on the grounds of w/
Sengamopteris occurrences.




(11) Gondwanalandx g

On detad.aﬂ ‘oomparison uith Ansﬁralian
microficral e.ssem‘blagea, hisideres
:£1ord Would ‘eppear-o be comparabie’
6 Balue's (1965) wpper ‘Huskoispoyites.
Gomplex, Segroves: lower Acanthotn]:e*;ea
Assenblage (= High CLiff Sexdatons,
Northérn Perth Basin), -and.Evanss
{1967} Yower stage 3 :

. «hd Favrley sequences; Syﬂ.ne‘y ‘Eaain).

- Dpper K~ erK2

(1) Africes

The pelynological contemtof this

* sequénce-is ¢losely comparable e -
XK2ep in the Tanzanian stz'atigrap);y,
more on the basis of gensric content
(qualitative) than quentitative conbent.
In the Rhodesien msterfal a rioticesbls

inerease {up to 35 per‘cent) in Alete

' forms tends to mar the closer tally
between the Dismecites and Striatit
Dercentags abundances.of the two. i
regions. However,: despite thein
reduction in sbundance; both major
wiospore taxa continue to incres
in the Mata‘bola Flats samples, niﬁh
Stristiti comprising roughly one third:
of the total Disscoites content. :
Monosaqeites drep. to 10 per cent or -~
less in both regions, Monocolpates
and Monolstes increase up to.8 per -
oent and 10 per gent and Sporites very'-
with-samples, ‘but are generslly reduced,.




Genera_céincide. warkedly with the
common: abundarice of Acarithotriletes
(4. teretespemiatis),: Laevigatosporitesy
Marsupipollenites, Protohaploxyninug
wpecies, Stristopodogarpites,

Sulosti i and Pl

Gireuli (=

Verrucospheers are amongat the
diegnostic abundant Aletes, The
introduction of Stristosbictites, :

3, inay; Fi v ‘Denpipolienites
and Cirratriraditey is appavent, buk
+these geners are relatively rave in
ocourrence.

On the basie of The overall microfleral
similarity to Hart's K2ep strata in
Tanzania, this series ias placed within
+the Cingulati Zons, implying a South

Afyican Iithostratigraphic equivaelemce
of Middle EBccas This confirms Bond's
(pers. comm.) chrono-stratigraphic.
assignment of these beds op macrofloral
and 1ithological (coucretione} grouwnds.

Gondwanalsnds

JAustralian comparisons illnstrabe
aifferences due to marire incursions.
However, besic guentidative and
qualitative analyses of major taxa
2nd, genera are possible. 23
{upper sequerces) and x‘, appear to




Domﬁlsx, Segroves! Upper s
Ae&thomletéa Asseiiblage. axd’,

-Carynginia Sequendes, Perth :Ees:ul)
= and Evans? -(1967) Upper, Stage 3. and "
" Zower Stage 4 (Greta Cosl Measures,
‘’aiid Brewxtoy Forwation, Syduey Bagin)
.On the quantitetive end qualitative
supplied by v
{1970, “the two zonés of the Covchen >
4 Houille of the Sakoa-Sakameris, Basiin
in ¥adagascar £it inm very olaseM .

6 the lower and upper K27 beds =il T
and. their cheracteriatic assemblages.

+ The Baraker microfloral assemblages
in Tpdis (Tiward (1965)); and the:
Assise & Couches de Houtlle &f the
Congo (Hoeg and Bose, 1960; Pierart,
1959) and Goal eadures South of .. -
Albertville nesr Ieke: Téuganyska;
Congo (Bosé and Maheshvard, 1968)° .
ars. a1l considered eguivalent to the
Cingulati-Zone.

bign
{1) Africa:
The comparigson betwesn the nioepors
cowtent. of the lower I.K5 beds in.the
¥atabole Flata boreho;l.s core gnd
Haztts Panzanian micmﬂérs,:m R2a, E




indicates a continwed similarity.
Relavive percentages tally fairly
olosely (Hart, 1967); a6 does the
major generic contents The presence
of Alete forus (6-7 per cent) may
-ascount for the minor variatlons.
Hovever, comparison of progressively -
younger beds within this series show.
the e Pigures of Di

and Striatitl move in keeping with
those of Hari's South Adrioan Zomatl..
Zone. The greater decrease in ’
Sporites and greater inorease in
Monogolpates is thought to be-an
ecological factor.

Generic content does indicate a olose
resemblence to the Zonati Zone, Prom

lovermost IX” beds upwards. Common.
genera. t0 both assemblages.in

significarnt guantities ares Titta y
Striatoahietites, new apecies of g
Striatopodooarpites, PL tony
Densipollenites and Girratriredites.
Apeulatisporis and ¥azaupipollenitos
are fourd in greater abundence. | ¢
Minor variations yithin the Hatabole
Flats assomblage are the rare
oocurrences of olienitég,
Inecldigporites and Reinschosporsl. .




1< "Bond (peTa. ‘cond. )’ onoe- ggain agreen’

~¥ith this on the baexs of. mactotlcral
B'videm)e. (_‘@ggamagtems has now. 5
al) but dtssppeared in the ML Qe Zaibadt
Valley, wnilat Glosdopterie specisg’]
cogtinve, Plumsbesd's Zone IV,
{fransition. Zone), with. gn sbundsnce
of Glossopteris amd lack of
Baugamopteris and abundante 0% swanp
lovers (Phyllothece and Schizdrenra)y.:
is apparently equivalent,. and to. this
che assigns en Upper Edea, Middle fo

.. Upper Permian dsting.

Gondvanaland:

The comparativé Australian ﬂnrizones,

would be the lower Dulhuntvispora

Complex of Balue [1963), the lower

Dulhuntyispors Assenblage of

Segroves' (1970) {1ower Wogina

Sandstone, Perth Basin) and. ldwer

stage 5 of Evans! (Moree Pormation)s °

The' wedn festunes .coumon 4o a1l these

#vaes is the high percemtage of .° §

Disxcoites and $triatiti; and:

Mexgipipollenites. A fair minber of

geliera arve common to the Rhodesian

add South African micvofloras Wit

possibly mavine inoursions end acologinsl :

and climatic faetors womld héve bsen tie

causé of 8 brosic away and -development of
g, i P

Wiy




é} The micmtlorsl Sontbnt: of fhis )
SR srbegeries aupears £0 be. very: cIose]y
- 8Xlied to Hart's (1967) Bowth Afi g
“Striatits Zones. The parcentage velabive .
¢ 8bundance’ of Sporites, botsl Disactites.
Striativy, Monosnocites, Monocolpstas: - 2
ond Monoletes are a1l qlesely nwmable.

Generically, Gubtulapollenites and
Zgenlaesporites are winor bt sig;ni.fi-

cant -intre ons into. the e
Flats Mg asseublisge, shiles Vitbatingk, '
Iuegld sporites, Thymospora Aud xew © |
species of Etdatogoawtas amd
Blatyssocus ~ 21l of which are Gomnen -
Yo the: Striatiti Zone - ‘gre irmore
substantial evidences -
On $he Besis of grestest sbunlatcs GF
Disaceites. and Stristiti snd the above
significant genera, this gone apparently.
£ita the Striatiti Zone wvery closalys.
Hart {op oit.) assigni this to the
Tover Beaufort ih South Af¥ica, whilst, '
“Bond (pers, Goi.) proposes & Tower
':Beantort: corrglation. on the présente.
of Zapinocephalus Zowe veptiles end
other vertebrate and invertebrats:
magrofounal fossila.




swsem'blagev, via. He.vb's
Zone is idered

lent +6. e Hondgany . -Stage dn Iniia,

-exd the Piliintyispory Assenbiages’

“#n dustralia (Vagine Bendstone, ZTepth’
;’Basin, and Feucgstle = Tomags s

Mlbring Formations; Sydney Basﬁ:z)»

‘Hark (1967) mggests the iuclus!an hm

o€ the et

Téported by Balue and Flayford (1968)
from Besver Iake, Prince Chatled Momxtaﬂ.ns,
Antarcticss

e Miadle Madmnstiss. Shaled ke the
Tower ¥adumabisa Shales,’ ave. Placed. .
by Plunstesd (1967) in her Zone AVy

with a Middle Yo Vpper Fermian. aa‘ting

The Slossoitteris wWoollands .and

equisetaliang on the mudflats wonld

seem to be even mors. pronounced im -

ihis zoue (highey percentags of -
Stristivi) than the lower one, Probably -
oreating en excellont euvirovmentt -
the fairly abtundant reptilis snd °
einphibia Teported by Bondla :




e @ME_QQM&E

B -i'he climatic changes a9 emmsgsd ﬁurug the
Aeposition vf the Matebolas Flals have bsen
brivfly Aiseussed. sbove (2,3).. " Thves o1imatho: -
cbangas aye considered %o ‘have ogourred whioh
ave manifested by the changés in miorofloral !
assenblagess Certain Bagle fectirs must bh
borme in wind vhen interpreting climate mu
miospore conbentss

1, Erosd chenges in miorefloval ssseﬂ;blaéés :
sy be expected to ocour when the climtg
changes. EBvolutionary ehanges e
micz-oﬂn-s:l. agsemblage are slonez- snd ot
80 widespread as 10 effest all menbers.
within the “Bu.rbe"

Due to the different patterns in the
reprodustive oycle exhibived by the
various plant orders, only certein
reproduetive slements:are found wi;ie;y 7,
dispersed, ' In the lower orders (orypicgass,
end the like} the asexual = method: of
with - 8pore Qv
is dowinant;. The sexual method is
dependent on water, In tha higher oxésrs
(Gymnosperae, etc.) the sexual method 18
Qominant, with wind or insect dispéz‘s&l
of fhe male gemetophyte or pollen fox
trensport to the female gemetiphybe, and
is therefors more-highly avclvad in
_at‘tucture.




Ar.ising 2rom this two-factors may b
used in climatio determination:

1) The dominange of a lower order
plavits indicates an environment w:ii-ﬁh
abundent uatsr (negegaaxry for .semml

)y viilet an

pollens indicates & macrofiovs of |
higher ¢ 3 not dependent on
wader, bub rather wind or insects toz- 5
their dlepersal, W

Seasone]l sbimdsnce of p’ollevns, By
is suspected in the cdals &nd -
carbonaceous shele horizons, Lling
trates deasonal clfmatic chapges of
sufficient magnitude to cduse the
Pplants to evolve this system of
reproductions

In the determination of fhe wmacrdfloral

asserblage in the vicinity of sampling

several other factors must be notedss

1) ZTewer.plawt ordery produce-en abupdside
of spor¢s for Gilspersal whilst ‘thode -~
higher plant oxders produce far lnug

"‘palien, but with & more efficient’
structure to aid in specific
dissemination to the femals comnter—
parte. ‘This differential spars/pouen‘
reproduction may. ¢suse the fnsking . .
of the ‘true peresniage sbundende. of A7
whe macrofloral elsmentd where the spm:e .
count iz parh.culsrly high




A :2): From dnTerences giined By close
- association, large miosporse yau'ps,v
heve been aliied to broad plaut drders.
{Pharadwajy 1970) thersdy allowing s ;
eavtain modest degroe. of Bp!culat:lon
o' plants exisbing in the vielalty -
of ‘the sapls during depomitions,
These sre ad Lollowsi= e
Triletes (Varitriletes,
Zonetes.
laevigats
Apioulsti)

Radial 2 g
- Striabe smoestes . Grossopiterids:
Yionogoipates - dycedo- - o

- #nkgovRion

Lets b '~ protors
It is of imterest to note that Plumstead
(1056) macerated male pollen ovgans :L’z'em :
& Glossopheris ~ associdted mctiﬂ.e&tion
end obtained small (10 i) eireiar
uneculptuved spores. The affinity is ;
obviots, bat &g yot wo other sich aiayez‘sﬂd
micspores have been describeds. .-

1. The oldest olimate encountered in
‘the horehole-core is that in the Dyyka.
snd Tower Waxkis Sendstomes.  Heve !
‘the ‘sImndance of Triletes &nd;
Mongsaceites indioate a mvsmm
madrotlore of lower oxder Vasculsy.
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