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Abstract

‘Fpt the 2irsH tine palynolosioal work hied been under—
* Yaled 4. arder' o assess the  poteitbial of thi branch
“of ‘acferive §n ¥he Rarroo ‘stratigraghie sequences ufﬁthe
I Tmber, Yalleys Maodesia.
- Tha Mrtevola Plate borehole core was ehcsen due:. to
b continvons' Tithologicel seqience, thick glasinl and.
futer-glacial beds at the buse aid dus to ¥l Lavk 5%
g oAy mztnmowp}nc or tectonic infinenges within thie '
viefnity.  One Mndréd and five samples wérs taken, of"
'«aba.uh 48 vere apalyséd.  Fifty-five Gesera sxd onhe ..
‘Bundred -Specib’ have baen described; £our Apeciss of:
which are -considered t0.be new. ' A mimber of Eoris have
been retaived woder alvhabetical species catesoriss
46 lack of agdeqrate comparisom in'Africe amd-a
" reludtance to oreate new pawes iu.a field alyeéady.
over-populated with often ill-defifed formsi -
The sediments are considered nm’ Lithologioal,
pal icel and pal cal. eviderce o dsnge
from. Permo-farbonifersus . (Dwyka) to Upper Petmian
(M da Shales). Palynologicsl y :
supports this. Fows Bietinct microfioral assemblaghs -
sre illustrated with three tremsitional zonmes.  Thesé :
compare very closely both guantitaiively and qhaliis-
#vely with the: South APrioan Miokpore Flotisends 7
(Hart 1967), ant i bl in ,
. Congo, Zembis and Medagascar, Abrosd; these mieroﬂorsl
. s.saem‘olages conpare relebively closely wm; Fhoaé: i
Imha, Australia and Antarc¢tica, adding ome more Tink =
"o, the uirtversal Gondwans flora of Permimn timesy. T




mager ;D‘Laxrt affmitiea, and, s;he mpuca.faans these sci:
+ Have" on’ $hé. 60 < ecol =i i
“‘Gonaitiofs, e :




“.Lower Xarroo ‘Sequentes.” The Tower, Karrdo s‘rzre.mm;phzx
sefiupnces’ dre ‘consequently well: knom, pazticulariw‘
Biwn’ arbund Wenlde. However, due fo the vu.ﬂesjpres:l

: aml horizortal continental matiire ‘of thest Wos::hs,

‘the 1itholvgy ia very similar Iateraily snd vertically sn'
mross sampled some distence apart within the basiny

WaeRé no fossils of any deseription: axe evident, B
ke stratigraphic tools used in loeal correletion dre g
Hhoge of lithology and facies changem:’ However, tha
osEEBIIty of swploying paiynology was considered ..
worthy of investigation. IP proved feasible, if wasy
hoped “hat this approach would Yesd to a mesns of .}
correlation independent of depveitional and’ ithologieel
fnctors, and-thad each stratigraphical wnit: wowld be
Dether defined. . In tury, it ves hoped ¥o essimilate &
Betier. dding of the and facies changes

" ghronghout the borehole tore, whidh could By relsbed

b
$hn sfratigraphic rroblems in the basin as o ﬁhale at a,s
Aater da‘te.




sy wid & boreholé tore Arilléa by the Hnodesian, -
'Govs;mment 4dn 1963 in the course of water eiplorétion.
© This ds gited in ¥he' cenbre of ‘the Matabole Fiata i@ the
entral’ Setutigve District of the: Mid-Zawbesd Va};\ey
{eatorginaten 16° 13% 5; 1 27° 457 B~ 1960 satiion of
‘the 7/ 000 080 geoTopioal wap of Fhodssin)s. Ses G}‘:azﬁ:s, L
< dnd 13- 3
. THe ‘gelection of. ‘this borehole core hinges o t‘hrse B
S mai.n factorss=
“1; The. IitNolopical ions the cn‘m‘ et
- peiently de, thereby nting & il
continiions ‘séquence of Tower Karroo sediments:
The gore passes through a eurprisingly. bhidle” -
sigcession {334') of Duyka sedilments, the thickest
Pound yet in Rhodesia. Bond and Stocklmayer (1967)
aTe of the opinion tha¥ his horehole  core iash Bave
heen ‘sited over an sncient Pre-Karroo. Vailey inm which': *
these" sediments were accumilated. -From. lithol )
data exauined in this series, Hires cycles.of &ladidl.
and inter-glacisl sedimentation have been proposed.
The fluctuation of +the position of an ice margin in :
. relakion to the site of the borehole .corve Wowld séem -
more 1ikely to be the cause of these .cyclés: than amy. . -
_“bectonic comtrol of -sedimentwtion. Furthermore; Ahe'
-source:of segtments and glaciation probably sy 407 the "
east of the besin (Dresent-dsy Yomagundi Distrigh) -
as indiested by the evidence of rock fragments s5a
. iierel grains. RFlow wowld therefore: héve been ‘westx
wards into the fresh water lakes and valleys of
; Dwyka Tlmes, ; § e




_poizt of corsi e

‘absende b intrigions 1 the vidinity rehod

. Kaxribo deposits of Southern and Cenbral Afzims Lai\s
i%: close Proximity %o dolexite gills and dykés.

. The resulting wetamorphism sither completely deat
Bibapore shructures, or rendérs them totally

: uné\ﬁ.ta‘b’te,for study. -

; - Balms (pirsonal commmication) stated thab cerbaim

7+ "Houth Afriodn-Peruian sediments sent o him were .

“irecaloitrant and yielded no plant miorgfoReilde.

- Tdkewise a horehole core From Konya penetratifig early
Triassie and Permian strata; was very dissppointing.

Iu Western hustrelia ssaples showing evidence of: R
secondary silification geldom. yielded worthwhile S

- materdal. Balme is of the’opinion that ¥he silification
process Iteelf may not be instrumental in destroying
‘the organic material, but it way be &-reflestion of
tectontic activity. ' Although dykedy. Silie ad Tave;

" 2iewd) ere widespread. in Southern Africa frot- the bage
of the Karroo Systew upwarda thers are fio kmown &ilis
or dykes in the Bid-Zembezi Karvoo Basin; apart, frow i
‘the Kariyangwe dyke swarm in the North-Westemn sectop.
This is put forwerd as an explanation to account. Sor |
“the excellent preservation of plant remaing in: the'irxg




o
. Mu haad 1965, Hemghton 196}, | .
T4 Bron ‘¥he  doounuiated evidence, a8 suinarisel
Chappell mod- Huiphreys. (1970).,. the eximtesise: off
7 High o' mogerate Pre-Karroo welief sgers’ evident; ¥
radiating intermontane valley glaciation:. Analyal:
“thie ‘facied Piuctnations indicate glaciation mergin
"f:o'hlgh areas’ or & smEll ioe cap ra’bhex- than %o’ a
Lomajor contipentel ice sheets . N
Palymiology. ih Viis regpect. wowld Sérve %o, 1ndLodta
" ahigther vegetation exifted auring -this glacis ps:'i [:
If1bte br no vogetstion-is. evident) 'tbis waula
dmply that temperatnres and. conditions were toa ‘aold:
$hereby :mdma.hng ‘the presence in the nciz;zty aEia™
-¢onkinental ioe :sheet, with close pz-nmmity,tu ga}.m;
Togiong, -Oonditiond siniier to vhs: nAF be seen Fotdy
A A iem.. TPy How on washyrovedﬁ:
exigt by th ene i Féck ples; of. g
“and ‘other hm:sy registant glant tiasue (ylem éleméxlts
Yand cuticles) » thin” would support Jfhe. ideaiof movs,
¥ 1ocalised Iritermontans Flaciers. sng gnall ELYY cap tb‘suz-y,
wzﬂx vegetatim e;rowing 1n-the cloae proximity. of g,Lacial




»dsy ponditions in the Alps or Eimalayas fmay L
: Prelil worlk 300 the “Hhves
glaoial Phises; ot he. Mababole Flats  Dugks ‘sediments’
suggesbs withmzt dcmbt tk-a“r 17hsss sediments were

i theozvy. However, 11‘. mist be borme ir m

;@laciation did floral assewblages may rot heve
Found: in thege sediments due o & numliyr 9f reasona,
earlier sedimentary evidence. may have hes gotiged out y
Aurfng. pubsequent glacial edvences; of tuisivallsy
may have been blacked to earlier glaciation; : e1so 4he
fact must be consifered that thig valley may not have
existed in earlier Times at all - and -thérefore o
apparent trace of older glacisl sediments.would be
expected.

The problen of relative dabing of he Dyks Series
in the Zambeézi Valley has been tentatively suggestsd
oy Chappell and Humphreys o be Lower to Jpper
Carboniferous. No plant maexefossils have been found
46 date, Witk ‘the exesption of pollens and speres £rom: ©:
the base of the Tower Wankie sandstone :(Chappsll snd
Huxphreys 1970) which Utting believes to de comparsbile .
to the 1ower part of the Gwembe Coal Formation cf the
Sidnkondobo Coalfield (which was originally. classified:
48 Upper Carboniferous).. An asssmblage of plant
macrafossils frow the younger Blae 8 snd Gea].
Group appears to correspond to the . .-ud Gl ossqgteng_
‘zofie whiel is. considered by Plumstead (1967} to bé
pperaost Osrboniferous and Towsr Permiasi. . This wowld
seem 4o be ‘an upper ceiling on which %o base the Dwym
Serles' Teldtive age. Interesting work em palaeo—
" agnetic datd fron Yhe Duyka Series by MoElhinny and’
Opdyke  (1968) would appesr to place 'bhese sediments :Ln

" the. Tover Carbonifarons,




. ‘If af gariy Lﬂﬂdle Carbqnifemus nge i& adcaptea.
SHor phe Hhoaes:m Dyl Semes, “tufs. would” Anfer st

depnsrﬂiml of Hhie, Tower Boca seﬂlmem ; &nd gm if Hhe

pﬂusomsgxetmta a7d 0 be: believed,. tﬁ;e 'bme 880 wou}ﬂ.

;" berof  soma may well :
'mwve & ddsprove fhe existonce!of such a”heak,,

zones, “Planb evolut:.on in the Upper Garbogﬁerous
opvards diversified. aud exploded ‘so répidly that the
wiospore assemblages; reflecting the exisbing plint
“populstions of the time, would surely Indicate any /. 4
‘copsiderabie breal or gap in the: botepital evelutionsyy
hain, * Tt is bentatively suggested that, from the
palynologioal survey on the Matebude Rlabs Dwyke
‘wiospores ‘aTe sufficlentiy diverse ani sffahesl —ws . |
1nigicated by the presence of Disaccate.snd- Morostcoate
forms, and in parbicular Striwbe genere - to argme 1.
strongly for an Upper Cdrboniferous mné even Tower Perndan
{Se¥marien) dsting, ¥o brsgk ih wiczpore Sequenten wAg'
evident, ¥hich implies ‘that #o gignipicant time gap 18
apparent. However, Pluistead. (pers. com,) ‘does ‘soggest.
the ipevitable possibility that lower sediments With
earlier palegohdtanicsl évidence may mot have beem. -
Feoorded dus 30 botel earlier slaciatiot.




) Ths pa]ynu].bgmal mveshgatiun nf tha Hatabola:
* Blats borehols: core  the fori “of HLE
“traneh of “An Vhscordingly, 1 14
“regarded s HecessaTy ¥0 outline brisfly the concep'l;s
of ‘this discipliue. A . i

Palynology is the study of pollen and spores and
tneir dispeysal.. More specifically, it the case’uf’ 'f
shratigraphic. corrvelations, it 18 the study and i
application of fossil pollen, grv—pollsn axd Sundry R
plant spores extracted from.gedlogical strata. lﬁosycre y
(as these small plant veproductive Bodies are cnuwhwe ¥
termed); originave from the fructifications of &l plants
From the lowest o the highest drders,’ and are detined
as being smaller than 200uin sizes -

Necessarily, these plant fossils dre grouped as
organ geners dus to their dleparsed nature and yery '~
snFrequent cioss association ¥ih Parert planbii
Botonically the study of Upger Pealaeozoic palynology is’
of imberest miinly im the evolpyiongry trends-of the
miospore Structures themsslves. Certxin smphasisy
tiowever, can-be placed on freit reliskility se indicators.
of ‘indigenous: plant groups existing ab fhab time whic‘k
in turn-has phybegeographic. inplicatitos. Geo}og;ggg,z
“$hey form & vécy useful tool o stratigz-aphic

tion; whilst E=3 genersl terps they also may

‘gt the time of Geposition.




z‘hu
Wwidd latéa-al ‘aistritution (usefil inlocat correia«
Hon)y, Dije to_sise, miospors partivies gre aimj'lar
o, sédinentary particles in tthat. they. may. e B Jedte
o the same pricesses of erosion-and daposition(
Therefore: théy may be te:med ‘Bllochthanous- et
anbog h: B8 in 1 yarb:nles,
depend:mg on' ‘their Gistance from ‘souree oi’ om.gm. -
Miuspnrpes exhibit’ hichly. variable and ofteii oomrgsx
glruotires which facilitates their aiffeveriistion’ |
into “taxenomic groups, IHis Factor is Amportant i’
‘the. miospora anélysis of ssiples.;
By Tirtug of plant
are producea in vagh ggazm.ties for 5eneral and. mide y
aispersil - an lmportant factor in lateral S
disbritution. -
1.+ e yaine Of palynology has been
[ty significant’ “saientific emtu‘uutiuns, &gy Emith sn
Bittervortl (1968 worling on the British Conifields;w
and -Fart . (19653,.1967) outlining major str&ti@:aphic
‘su‘b—ﬂivisinns of Southérn and Qenfral Africds %




18 well kzmm Fhat msthuds of pxepamnuu vary
research Wit a.mi institutions: the world oves.
ﬁne a:uffez-enﬁal reslstanne of miospo‘re sncme

and: ‘storage. solutions alsu a:ffect the size wf wiospores,’:
caping ewelling. or comtrection = this g aifecta
one dimgnostic charheteristic, that of 8178
{lassification of miospore tare is an eeaantlal
pary - of palynological- analysis-and .uomelat:kon, hﬂ: i
vt 1y 18°a & abnoept. 7%
on the, individual worker, Maaot Faxorioic, sehemes: may
be ‘based on morphological o phylogematin coﬁcepﬁs,
e.ge in-Africe; Hart's Peraian systematic scﬁeu\e isan
ex.ample of -the :tormez-, wh_ust & scheme gmyusaxi by
¥y Anderson‘ (Ph..n. thesis dn Yress) Tu s
Tatters. Hinbi classsiivats rat pz‘ﬂilem.s arisei. "
) When ganeric and: eub—genemo EoTmg sre’ di
“on physical oriteria ad.the work
: :Lnaandual interpretation: o:f these e.g- Bubeil)
Jivision of the Morogaocites 4 Southern’ Afnoa ‘ny
| Bert (1965) and; Bose add Kaz {1966) o5 AL




woTe vmry fron’ '«orker +o worker, il

émme guvinbe b aleo in guestion. Fomlinsou, ag guo
. Smith and. Bebteriorth (1967) wryting o the’ slatisti
hmz:baﬁions and applicativas of palynology’ A Brds ish
Qoalfields; maistains. that: "the errors arising frop the
‘preparation and counting of the samples. are ot ‘i;uo»
grest’ and that the examivation of a few. tHoussnd spores.
on’one or two slides provides a satisfactory estima:

the average conditions in -the sesw sechion™ . However;
Dimbleby, in the same publicetion coneludes thab any: ™
speoles eventually attaining T per: oent will-He
represented within the £irst. 250 spedidens.  féunts are
therefore usudlly conduncted on. 250 to 500 per: samgu.e
Tt may vary: acéording ‘%o, the vorker. !




1955, “followed by Rierary (1958) who worked of the:
and pollens of the Glossopteris flofa in the Tuens Goalsy
| ‘Rakanga. Hoeg_and Bose (1960) studied the macroplantd
and some sasveieted miospores of this flora ir Beveral
areas; whildt lster, more deteiled tsXomduic work weil
by Bogz_and Kax (1966), Ker and Hoge. (1967}
and Bose and Meheshyari (1968) on the aivspore eswenbliges
of the Fivi, ¥indu-Keliua, Walikele and South 4t o
Alberivills @istricts. Further strvebigraphic
aifv-division of the Iower Karro Lukuga:Beries was . suggested
ofi. the basis of the macro- and miorcflaral evidence by these
authora.

cari:aln agsocinted micspores in ‘the Glomsopteris ﬂom
. (Upper Goal Measures, Songea Series) of L[‘anzania.




% (1951) i ‘some ¢ From the Nowrona
regics of. Sowilt West Arien.s The Hpedimeny m poorly
prepedved,’ and now geners and Epeciﬂs havn eer “everted
on preservationsl fes.tu,res. .

E88Y;

Doybinger end Rakotoarivelo (1960) and JTeichbisky; Sah-

. Iéptulier (1960) studied the palyriologisal evidence of fe
Kexroo ‘sequerices of the' Moronfova and Sakos Bagine of
Melagasey; Hakotoativelo (1960, 1970 Phob. thesto:
unpyblished-1972) Worked in tiove detail on. the ool and:
shale sequences of ‘the. Sakoa Basin. . In 1965, Gmbih, %
Grawing on maberial published ‘£rot 1960 onwdrds; domp

2 debediled stratigraphic: schems aiyiding the Madie ank:

j‘Upper Eartoo sequenee intio  four pﬂynological 20l

SQA'L' Afrdi
T In 1954, Ib.le'tt desmr:.bed. & mubber. of spnre genem :t:\ i

" go81 sequamze "nésr Darhenger in Nataly whﬂst uristoad,

<3 1957 {and sgain in 1966}, ilinstrated’ aamm si;oz'a

T gétera ‘that were +typicel of fthe Iower Kmroo Toals bt
‘Sou:th A:fr.u:s..‘ Hare (1963) pu‘aumd & zeport and

i j ' of: s. ¢ £ s deep B




B 1oaeug‘ter 5 bgé- Fc:llowing “this paper, Haib.
¢ papers (19848, 1964D, 1965&

stional ‘ags of -l;h‘a/x'armo, systeny based on gslynology, -

o diseubtiofy Herb's papers Of siratigraphic ilfporbencet’
inoluds the ‘divisgbriGf the Tower Karroo séquerce dmbs "

- fony marfor zories, 19667, (These overlap with the Dpper: -
.Karx—oo Zores. of Gowbin i Madagascar: to give a rather

eompleta paiynolcgionl sonsl scheme £6r these two aveas,)
Threé papers’ published later (19672; 1959‘“ 1970)" exlarge.
on the stratigraphic sub-divisions of "Sotrthern ana’ Uembbal

“ adrics and. their equivalérts, and suggest & aumpm‘;ensed T
sygtem of stratigraphy and. palynology.

A¢ pay be concluded from this summary, work of
oriparabive interest: may be conswlted 1n regard fo the
following countries in Africa dnd Malagassy:- :

Congo N - Lower Xarroo sequeuces

Tanzania - . Lovwer Karroc sequences

Malagassy -  Mid to Tpper Karroo seguénces.

. South Africn . - . Tower to Upper Ksrroo sequences
Wn:rk in this $ield in Zambia is as yet ‘vnpublished, and no
vork at a1l has been conducted in Rhodesia; Information’
2rou. the Kabyoo seiiments of the latder two counbries -

_rbuld indeed Bexve bo. congolidate the: Karroo palynologl
_ knowledge of Africd South.of the Sehara, snd popsibly’
brting ‘about & closer correlation. betusen the NorthHerm:

" igolated basingof Lower Karroo sediments: in-the’ Congd '’
and. Tanzanie and thé lavge Katroo Basin of Sowth Afriga.




B %) mﬂ:ﬂonygmz
1 e Karroo sedimsnts dn Bhodes:,a are conta:mea in
two" ‘basins, the north: 17 A ibe f‘

> Bakiv; the morthern part of WhicH conbinues:jirto Zambisy:
andl- the -sonth-essbern Timpopo. besin, park of whiih
“contiriues into Hocanbigue and Sowth Africa (wee' Cheit 1)s
Watsor (1960). and Bond {1952, 1967) awmongst. ofher s hors,‘
deseribe these basing as being fresh water lskea
receiving sediments from ding dleas of
2pd from the "great elevated tract of -Archaesn erysbelling'
rogis roughly oorresponding in’ position +6 the }resaﬁt‘
day Sowthern Hnodesisn watershed” separating them
(Wetson 1960, . 5)-

The Matabola Flats boreholé cors is sltuafbéd <n' tng
contral (cemtral Sebungwe District). part.of the Mids .
Zanbesi brough, and oply this basin Will be disausssd B
in any deteil, {See Mep 2) W

43 Bond states (1967), the Mid-Zambezi basin s’
the'best known of the Keyroo Besins in Cewtrsl Southers.’
Africa, mainly due to the existence of the vast actusl
4nd potential conl resourcés situsted primarily at- .
“Wanlie, ‘and sobsequedtly fowid in. §Solated situations
round: the perimeter of the basin i.e: The cualfiélds,
of be~§1 y and (woth du Fenihi
Rebiri, Maiowa, Bari, Mafungebusi, Sessemi and p ths, o

" ‘entre :of the basin at Tubu, Sebungn &nd Senghs (see-
Holton, 1960 plate 1). Ae.2 Tresult of this, exténsive
&rilting and exploration has continued and = fairly.
detailed picture of the gedlogical higtory and the

4




Wi 2c0! Miadle Yodumabi se; astone

‘peguonded ‘through xehmh the borehiole cors passss arg
$hick sud. ¢o le and A i
strat:ggrsphlc coluwm’ from the oldest. Diryka seﬂ:.ments'

" fiikotigh the’ Tower Warlcie, Sandstorie, Black Shales and

Cotlay Uppes Wankdie Sandetone and Tower to lﬁd»-MaB.\uuahi <
HMdstonss (iS¢ of Bond 1952} :

_Borid: sd. Stocklnaysr (1967) Gescribe in deteil he
1ithoIogy of “the Dyks series, and vecord the younger £

‘Iower Xarroo sedivents found within the 0' w1 208

Timits. of the core. :The strabigraghic Zomes are ":hose

“based on Bord's work-im the Central and Easts:m Parks

of the MidlZambezi regiom, .

Figure 1 1IN the ton R
within the coTe togebher with ths 1ist of asuples that
Have proved of ‘some ‘pelynclogicsl imberest. Bridfly. -
the lithologies mey b sumuswised ea £ollowet~ . -

(aken Trou Bond and Stocilusyer; Geol, Surve torehois ::
diegram;and personsl logginis.) i

Jioeal. .
Zone Thiclmess

The kole was collared in: Toier
Beaufort Beries. migbones, K5S¢
of the local suctession.. Ih 3
consiats of 200! .of ‘pale; &ilby
. Bpites and. modstonss’ grading | -
~dovat To mediuz &rey mmistones B
; and intercalated by one limestons. i
bend, ond. thin carbopaceons. hand snd’
tlivge bands of ‘wAndstones and griter:.




iébiclmass
2501

Toker Maduiebish Mulstorass

The s 1
Teteen carboracedta’'snates, this.
cosl meaus; and. dsitk-shales., Ph&

Al

op spobiadjoatacoonar b 225h; .

Upper Wankie Sandstone:
es-and. grits
with ope horizon of medfun grey’
mudstone and oneof coarse white
felspathic Sendstane comtaining
bands of coarse pebbles. e
Black Shale hnd: (osl Groupy !
The fireclsys sometimes foynd’
above the Bisck Shales - oo
appedr to be absent.. C9al bands
are thin,’ becoting thicker towards
he base, aud sre inberbedded with
~dark shales and carbonacedus-shile:
The lowsst spotted’ooal. bands. docty
at sbout 615'. i
Iguer Wemkie Sandstone:' ; :
Prédominaitly sandRtones and. grits,. .
with one quarbz-pebble conglondyate
horizén at 290".  Black and white
_ laminated mlcaceous sazdstongg
grade into & narroy band of jiediua
grey midstone,  Two small geries’.
of contorted shales octnr betweei
800" and 640'; -and ‘neaw the: base
another narrow bind of ‘medinm.
grey mmAstones is evidedts




" phicloteny:

{ DigkeGlong] a Sheleaz
Thiee cyoles of sedimentatidn:
appeé.r, each heginniﬁs With-
conglomerates contaiming coarge
matétial, ‘and grading up tnto’
fine silfs and mdstones:
Sijarirve Groups K
Horizontsl beds of pale pwridish:
grey, mfdimm—g‘ah;ed sandgtonssi. -
The Yase Of the Dwyka Bodiiients
lies urieopforuably upon ihis,:. .
inGicating a considersble “time B
gap:

After detailed enalysis, Bopd and StocKlmayer {1957)
have described the depositionmal ¢ycles in the Dwyka
Conglomerates and Shales as three glacial and inteisglacial
‘phases. Féeaturss perticularly relevant. to this aves~
1) The @ismictic coarse fractions: the oldést wnd

youngest of théese begine with conglomeratic material

containing a fresh us-weathered sub-angdler to s

youpded variety of pelbles.  These ave Se% in's. g

fine sandy matrix with no évidence of bedding or /i

gorting,  They are regarded as tillites of indi:

pitable glacial ortgin, =~ :

These tillites are followed by coarse sub-aguesis

sandstones.and congloneretes showing Tough beddingy ™

move umiformity of pebble size and greater dsgree of
" pebble ronading: - Stinilsr sediments chargcteérise
e coarme Traction of tle secord glacial phase.
‘Ihemse beds. are interpreted as giacial ou-bwaah gravel *
‘&eposits Forired in.deitaic conditionss







Mid Jamet. ¥arroo sequences {Bog, 1967), of wiia

are evidént in the Mataboin Flats boreholé-sore

Ls The first cyele includes the Diyka. slactal,
auceesslon, and Tower Warkie sandstone. fonovtsﬂ g
by the fine-grained Black Shale and’ coal Hais. -
The sectnd oyolé commencey with ‘the coards- Uppez-,
Wankie, sardstone, which arsdes into the ﬂne 3
Brained Medumebise Mudstones.
Besically deposition took Place in & lazge Zaker .

or trough (Innowmg the bagin coucept -6f Bong (1952,

1967) and Watson (1958)) after minow sub -basing 0%

depressions of the valley floor had been FAARGL, wiE

‘the earliest Karroo sediments. This tioush sxbends. |

11 & north-eest, south-wasterly direction doincidsnt’
with the drainage course foliowed 'by The Zaabezd,
River togay.

and Tectonie p 3
1. Sedimentation began $m glacisl timed with “the

deposition of fluvio-glacisl sediments {$31115087
conglomeraes and varves) during the £indl phasés.
and retreat of the Dwyka ice (whe'hher i ‘vag
locel mountainons ice cap or a Tatge continental
30e centre. 16 yet « mopt point). The Tirst: B
depesitional phase, thererore, congists of thesa
sediments £i1ling depressions in the fal'm of
Boattered likes on the gently uneven. Py Kan-qn
Tloors




in. ac't:we of
1ake" Luss . - (Tower Wenkde sandstones, as. seen’]

ibela Flats borehol S LS
sémdstones were ‘daposited in the Western' ahd Horvh
~portions, bt contibions ‘bevons shillower snd Tetutivi
ore. stsble’ hete, théreby supporting the {lcurtaiing
grouth of the coal-forming flore ai Weinkly - Tubinidd
and. kéndstve (the Gwembé nomis: Lormativn)s .-
are Pound ugh the Tek

of the ‘basin in Middle Eocs times, but for the most

part these consiat of ‘thin alfernating cosls, v

: srales and es dndicating
‘4 continuous "héaving and settling movemant or o great,
msgnifudse” in lecustrine conditions -(Bond, op. ¢ifi}

* fhe Black Shales and Comls (X2-3) encountered im ‘the
Prosent boyehole core are cha:cacteustic of ’hhe

“atter-conditions - p
Relw..vely rapid ivundation of -the now sha:liw T it v
reailted in the' stavh of the second deosibionsl mnd:

. ‘tectorio phase in Upper Beos times. - Here . Bond.(1967)
ragards’ "local wElifh probakly by favlting; cotbinad
Wb & genetsl tendency Lok the basin T100% b0’ simkh -
0. by the probzble caiise of el develuped sandstone




nmﬂsto.\.es rerened “to by Watecn (1960)), iare .'z‘ag
‘by ﬂle Iather awthor &g 1ndicat;|.ve of rapid,v

Lover Carbonateous mudstones); * Whiis:is. éxplaine&
matson Thus = B1%-is 8s if 1ikely oites ft.sr p;l‘olml

Madumab:.sa tines "persistent m-gl.uacsous sedamenf»hun
went haud—:m-hand with a minking of the Pne—xa.n-oo by
Floox", in other words; slow géntle deposition.

ecsirred at the-same Yate &% The Sinking of ‘the” nAsin
ALL'the sediments indiéate. a-vontiuigus mibaquoous (bt
with finctuating depth) envivonments . Bord has sven.
suggested. that some of "the Upper Madumsbisa ssmda'hohes
m1gbt be loess-.nike u:mi-hluwn riuats"

Orce sedimen'ta‘ciun had 'tilleﬂ. ‘the Zanhesi basin %o
capacity, apd sinking had eeassai & Tong - Dericd of: >
erosion oourred, : This Was Yollowed by dhe third - "

“/phitse. of sediventation which was initiated by, lazde
‘scale folding andt faulbing Witk tleepen:mg of. the" bag;
a9d, ‘etrong rejuvesnation of ’i*elylef 211 aroind its’







’Hxﬂun #he. Tower Karroo se&.tmsnts, A

coz-e “pasges;, tm-se phases trans:.nonal to nne nnod:hez-

‘mey-be ‘seéns - T

1o, 4 subshretic chmate 18 fow:d in the m)m seq,usnoe
din which fthe prevailing climate muzh have vesn, very
0014 #s deduced from the 1ithological ‘eviderice: of :
glaciation, 'In some views conditions would have .
‘been similar o thel experienced on the :f‘m_nge GE i
Antaretics today; . however, showld the local ‘morkain
ice-~cap theory prevail, conditions may be expected
+0.be similar to that on the marging of the Himalayan
of Swiss mountain gimciers.
Sub~Aretic Yo coid temperate climates. ers hehsveﬂ. 'bd B
have prevailed in the Tower Warkie. sendstone; :slack
Shales and Coais and Uppeér Wenkie ‘ssndstonmein’ ..
{Bond, 1967; * facey, 1961,1963; ~Plumstesdy 1966,
1967)s: -~ %ie,’ Tower and Widdle Beog times.  Pianh
evidence, indicating the prevailing clma‘te, A lac
ia the Matabols Flats borehole core. . Thug t}le .
Climate i deduced Lere vathe besis of :
a} - Tithclogical correlation with those areas . .’

thet ave fosaliifervous,’end -~

b) - logieal ‘Teasoning Following .on the
- D cessation of ‘glaciations :




rver a'
fid Glimate’ of Upper Karwoo:fimes:is régarde
+ having efeliorete s wiymsnd hot temperate:




: miﬁsjpores WeTE IumeTOUS A4 the ix:tere,-slwié
(Bond., 1967) quoting initial’ report ‘rom
Ty at £, . (How 3
. ﬂ:e present: &tudy, & foasu insect, wing' vaa E
’ Teqovered from Shales ast zbgve. the uldest ti’-lli
wiidst wiospores, plant eificle, voody frégmente: .
.'4nd_ the-oil algae. Bobrydcous ave fw.ndeen—pr TRed
. sng if relatively shindsnt quartities,  his indicate
& wsll—d.evslopea Toesl flura.")

Io‘der Variia Sandetonet
. Few macrofossils heve been Foupd Yo dutés, Hougve:
Chappell and Humphreys (1970) report “the presenct'
of pollen and spoves in ons shale sample. Bt the: ba
oF ‘the. over Wankte :
" andqualt ,' 1y aimilay 4

i 50 Tbbing; personally. doating with ‘ﬂ;ef :




7

" Evidencs ‘ot the prevailing flofs.. 1s found 47 4
sites around Vanlie. - Amongst, the momt ‘Fecent, e

Bond "1470) in ‘the’ central part of the Zavibezi B
Here the melative abundance of Gapzamns e’z'vis
"indica.‘bes Tower ksoa: afft

thought Likely" (Bohad 1970, p. 469Y: " Laday (1961
1989) collseted only Tyooped Wegaspores-Glossepteris.
1eaf fraguents, and Ymtens (indeb.)r; whilsh Valtod'
{1929, gioted by Lscey; 1961) recorded Glossouteri:
speeles, fragients of. Equisetalean stems ang fem—
Itke plante-

Upper Wsnkie Sandstonet

The celebrated Upper Yankie' sardsbone floge o/
discovered by Lighifoot near. Han‘ic‘.g 3 ooours in

shele horizon. -The signifiéange of thig': ‘

$loga 4s in.fs strange assenbless, Hhat of thy
nozmal Boes G is’ el 17

but vith & "northsrn element”. ¢onsisting of eighty’ |
spectes within the igenera. Sphenorhylium, Péoopberis..

:- “dud, Changitheda (Lacey, 19613, ‘Theae’ loraj,

eleacnts are onsideied to havs oxiated T Burops.




6. moTe ‘o3 dess: tha ane” tine, bnt Ao’ yarm' conditions;
hich has Ted: Jungmns (3952, qnoted by Tacey; DAl
60, igRest that the Slimate wag oniy A

\dore. Aevere: (in Hiodesis) thaw that sx;st—ing
he Hotthern Hemisphere dt the. same time'y’:
c(sry dﬁes, havever;, point. oub t‘nat Hihig :Incusion

ik ham*oﬁ:ham Flore might msre}.y indicats a

-bempcctary climatic chatige®.  Plumstéag (1965), Bof
does: disouss the view that Squthem Eam;sphew
meoroplanty niay have. been \mdergomg parallel
evolution ‘o the Northerr Hewispheré fords end
thérefore nay not have wigrabed from the North: o
uecessarily lived in :u.ientioal conds Fions, ;

The fact that & ‘and 'in Particulst
Gangamopteris leaves found iy the Tpper Wazzk:.e sandatone
are mich-smuller than their equ:.valents 1id- South;

Africa also Jesds b0 the suggesiion that ‘the ol).ma:ta
had vecome much Warmers

vere probably struggling for suxvivel and sLowly -
dying out during this period, (a tactor also noted
in the reduction-of ‘one of “the msjor &ioapors: ta:xa,
v'iz. Monosaccate. miospores).

Lowsr Medumabisa Madstones:
The ‘charactexistic elemerts ave. thoae of the
Glossopteris flora, with ilotheda, Tse-n:.opferis :
2nd Yertebraris, and woud ‘with seasonel growth ringsy
The. 'northern element! in the.shale of the Upper
Nenkie sandstone ib not apparently found in this’
series, and s obovaba {cycloptsroides) ;. -
beooties x;s:re to sbment, (Tiis.ig the beginnlug of :
Pluistead's Tranaitinn Fhage . or tTue Gl ossmtans
ﬂnra.) :







'l!ha ];‘rassncs of Cerptain chemical elemerita (qr iHedd
aagiG enc'y) and %hé Oceurrence of ceértain minerals has
mcently beox studied in crder to- obtain information “ont-

: depqsitmnal environmenta, i :
1 e {1967, and pers. comw,) has Teported t!)s nbrk o
%' okygen -and carbon isotoge ratios by Keith sad weher

(1964} in which the marine or fresh water m,gm_o;

sediments (e.g. limestones) may bo determined. ‘

Following on from this Professor Keith ii Heportéd.

0 have comdueted s Gl defiolency analyais on eight

wanples teken stratigraphically thronghi the L

isa The of vegetation
in and sround ‘the ldké in the Mid~Jembezi Yalloy was

deduced by cliiwbic and cther means’ to-have beed &b

its peak in the middle of the whridigraphic séguence,

This proved to be correct. in terms of the ¢1¥ N

deficiency analysis, as 13, normslly very. deficient

in high vegetation, reached ity peak of dafim.encz
in'the middle. . ;

The (016/0%8) oxymen isytone ratics ers employed OR

.. the pame. samples 25 above. In!ama'l‘:ion frog, $Hig
enalysis showed that “Soubhern Africd was clos_ar Yo
the votatione]l pole in Midumsbisa lﬁzdst Auegh

(Bond, 1967, pe 190)s S

¥one ‘of the sbove ‘analyses bave been sonducted oif
the Matabola Flats bYorehole core; -howeyer, the




(pa.rhicularly 11mestones), L1 the’ contimation P
Periods of peak L 1 diring

L7 Modstoned do heve A divect ‘bearing ‘on tke s\lb{(sqnenk

. ans:lye:.s uj: me -palynological content of et presen-h' :
,bore!mle co;re. i &

“ooals’of the Black Shales anl Coals sertes in
140, be of s‘trmgmphia imporfance as vell &8
erlightening on ‘the origin of deposition. I¥ i858
. ‘kmown fadt that anaerobic. haeteria, in en OXyEERy:
dericient enviromment, withi Gerfaiw pH wnd’ Eh1iwits
will release sulphur and other eletients frok organic
natter in order to obtain energy. Thu resuitant ;
. sulpbur (aund often carbonstes) combinés with umissd
irod Yo form sicerite and pyrite (Tackudy and
Sc¢ozt 1970). Therefore an abundamce of these
minerals is considered to indicate mildly acid: Lake
water with a good supply of rotting organic mabter
wirioh is in an anmerobis and stagnant copdition
well below the serated surface .of the water.:. This:
13 the depositional erviromment thus daduced For the’ -,
sceunulation of the Black Shales and Coals: siaente-
spotted and apherulitic sediments. o




px’mcmsly pn‘nhshea it ney be -daducsd;

st the Fellowing ednditions prevailed duting Bhs
. pmﬁmgﬁhic ssquences of the Hatahola Faty bdrehals

Wanlde Sandstone:

morbinic, delteic end lacustrin