a8 near ag possible ideal mcruscop}.c observs‘bio
end oonplete quantitativé records. of Fomgil mcgpoms
".dre ry. This alse zequives that’ aliden i
mst: be durable for Zﬁtlahtem s*orags (in orde
to:facilitete pe-checking) and wiat the appeszan
"~ of the’ microfoseile should nok change wn‘h i;:.m
Beparding disperssl in slide-making, miospors -
concentration should be sudh that as.few _pollsn“-a
graius ag poseible should appear ab the: same:
fime in the field of vision, :

“uedia {glycering Je11y; Canads Balsap) ave ger
used, | In the former case, vigcosity 'pe;-m.iﬁ:s‘f,
Gation of ‘the Individus: greins, en sdvanbage
mgangible. in the 80113 nedia),

"t abirbaius, or ddsicoation of the aiofpors rsins,

. Yhue waldsig thew mors durable. -




However, tcr the immed.mte pn.rpasss on. hauﬂ'
eraonal ‘experiedcs has showd The s0lid medis £ Fe
e practical; and in, particdlar Candda Balgam: -
Q‘athai' ‘than glycerine jelly, In glide weking, the.
Jatter mist be kept fluid by heating (sohdityin;; :
on_cooling)s. "Algoy ghould any waker remaih on the
slide’ before Pinel preparation; this will be trappad
4111 svaporation eventually tekes place several':.'
months leter ~ leaving & wost ungightly: wéss (Owers,
"gorrespondence). Tnie: should, however, be aveided:
by gentrifuging the organic residue in Warm
glycerine prior £0 the addition .of glycerine ' .
jelly, This mounting medium is not recommended:
for mee in hot climates, unless well-sgaledy
‘However, ope useful advanisge is its low refracti,
index,.1.43; which af i
vhen examining pollen éxines whosp Tefractive
indiges ave 1.55 to 1.60, Canada Baleafk hss &
Tefractive index, of 1,55 whick is ‘too high Por:
miospore work, ut this s, nevertheless, & -
papular mounting gediug.

In nsing Canade Balsan (as describad by Ubting
end hnderson, correspondence}, +the residue g Fiyst
wixed with Cellogize (1.50 ~ 1,51} or Clearcol’
{1.4), both water-soluble medis, ' A drop of ‘the"
organic residue plus Cellopize is then smeared -on: =
& coversliy snd atiowsd Bu ary.  The exossh water
from the organic residue is driven off and the aio..

Apora material remsing fixed and evenly. &istrivuteds .

It is aleo found on one fogsl plane (againgt the
surface of the coverslip) sllwing for capy:
mioroscople scanning, ‘. The' goverslip 4 then




: L

Ste.ming of miospores appears to.be & rs.thpg
. personel matter, and in several ‘cases is not
introduced at all, i

Tt may prove of value dn indis
sanples in future study. It 18, however; advo— .’
cated for several reasons:-

i. To inorease the uontram‘, in nrurphulogius:i

- getails. e

ii. To help differentiate po]_'l.an and gpores : 5
from organic detritis. and other mioruscopia i

matter, and

414, To make incomspicuous and thin-walléd gralng: e

more vielble.

The' stain used in experimenis on fha ‘present-.:
saaples apd by pelynologists in favour of this B
procedure is Safranin, in very dilute prépertion
0,5% aqueous solution as nsed by Balhé,  Ovér=s:
18:%0 be avoided as pollen grains are then - B
dmpengfrable to light, and, in some ¢esés,
“tzansparency in demse spore exires is lessened,
copsing G1fficulty in phdse contrast iioroscopys -




_ The stanﬂardised. macezation schsdnle. as outlized

10 tibular Zorw, hes performet ' m\:a‘ble function =
“that of xelassins wtospores Erom an Essortment
ook i Fo b - in¥he
form of | previously prepared miospore semples and
§1ides, was sveilable on which 0 base this =~
maceration schedule or with which to' compare ‘the
‘standards of cleanlinéss. Meny of -the highlyl
‘produstive saaples are Yelatively clear of

detritus although the individual Took types snd

in particular coel satples do need wore specialised
‘treatment, One problen not well resolved vag

that of wiospore dispersal onm the siide end
eaverslip.

stomge of . the orgenic residue is in suall 1 o
tubular glasa phials with cork stoppers. '.!hey
are housed in & vertical position, in bundles of
+ten, in a csbidet drawsr in the Department of
Geology, University of Hhodesia, Salisburye bz '
glasy slides are kept in sectioped envelopes and . ' .
datalogued at present at the Pexnard Price Izis'titﬂjbe :
of Palaeontology, University of the Witwatersrand; ;

- nhannas'buz'g. .

3.5 METEODS OF Aﬂélgggg

M:.oroscom N B

A Taboriux D Deitz Hicx-cacopa was. used for .
general scanping and statistical counta. ;
Magnifioation. for this purposs wde 500 x; but .
in the"case of detailed miospore, SHAY,




S.f: pas 1 250 Ty & Zeisy

Yarge) Wag 7
for geuBra @nd’ speciesy . Whilst randou ‘fraverae
éwaz-e seanned for the brerall quantitative cound

Courty. ;;5 techniguess

_buriting procedures were simiisr o ‘Lhoss
“employes. by Hart (1363, MS 1966) Segrbves: (1969)

and Balue (1966). VisuaX (as oppasaa, o ¥
statistical) counts .of '8 minigud 250" &nd :daximin
506 wiogpore specimens Were. conducted din o
quantitative study and 2 000 or more in the ;
qualitative sbuly. Comtiol checks were haken:oh -
severel suwples where wore Phan one maceration
‘batch incressed the mumber of availsble slideay
and both guentitative and gualitetive snalyses
were Tound to tally. In detailed quelitative: .
analysis £ive grades of ebundanée are 1eed: . very-
rare (not present “in the’ 250-500 count But. feer’
in scenning); rare (1 pexr cent or less); “common '
(210 per cent);  abundant {10-25 per ent)s  and’ -
dominent (more than 25 per oent)}s

Analyses are diviged into two maaor gtonpaé
&) " Quantitative snalysia "
) Q;mnmhe analysis

a) Mi&uﬁv.&-@;m&
The purpose: of this anslysis ig to stuﬂy %he
atstrivution throughout the. borehole core ‘of -
the. e . Pelative -
(based ori 2504500 miospores) of the majar
miogpore taxa i.a, at% tux-ma,. sub-turme or;

intre-turna Jevels, Quantitetive aualyse




b}

- Madumebisa Shalss.

are of use in Iocal of regionsl correlation,

*.The general. frenda.of these major taxg
. -within-the stratigraphic Tange: of this -

borehole core are more -than apparent. {see
figure2)." An example of this may be
31lustrated by the percentege: relativa 3
abundande variation:of the Spomites group.
which, within the Dwyke Series (K°);
avereges TO per cent; decreasing ii ré:bztive "
stages 0 average 17 per cemt in Mid~
Madunsbise (Mk®) shaless The total -
Discaccites curve appears dnversely . i i
proportional  ‘to the Sporites cutves .- Thig g
taxor eceounts for 1~6 per cent inm. -the Dwyka
Series (E°) and wp to 75 per-oent. in Mige - -

Quelitetive Amaiyeie i
This represents the study of the generic and i

specific content of microfloral assemblagess
vwith the g

it forms an iwtegral part of any microfloral

anelysis.

Two categories of miospores emerge from
analyses taken throughont a vertiesl . =™
stratigraphic sequence, and only after the
aistribution of the miospore. content inte

ome or other categery cen any assemblage .
‘boundiries be distinguished. Raistrdek -~ v
(1939) was one of ¥he earliest palynolugists -
‘o realise this. He divided wlospores into
Mgeneral" and “aceessory" groups. Geng;gj i

. miogpores refers to those exhibiting Long




yertical st¥atigrapile Tanges and pokettly
fairly: consistont relative sbundenioten.

;;whose Zonal aptitudes are minimal. The

“point’ of fhtxodction or cemsatitn &f such
"4 géniuis or spenies da, however, of: Hime
dlggrdstic interests ~The azoond groud;

8CCESE0TY BGEI0red, ASSIMES tiove TApoTYa

"dn‘terms of sonsl schemes as it -includ

‘those of short, better-defined verticel

" stratigraphifc ranges.  These may posnibily’:

be ‘the product of fast-evolving planp types; -
or plants subject to navrow ecologisal-
toleration, (i.e. oply sidted o certein :
climatic or envircnmental donditvicns)
Whatever the reason £or thelr short duration
.such miospore forms hecome invaluable in
widespread Tegional or imber-comtinental
correlation. General correlation, however;

‘requires the combined analyéis of quantitative’
ae well as gualitative studies in order to:
obtain :‘en&ﬂ.e results.

Examples of long range miosporss e—ncmmtered

in the Matabola Flats sequences aras.
A_u}ﬂa_mw. Ergiohoploxypime and

Snlcati These of.1 wWiItH oo
more: ox legs Pinite beginnings or ends ares ’
Punctabistorites (K-X*), and Laevigatosporites’
{Tgper X2P). Suowt venge and potentially
dlagmostic gengia appesr o be ,_g;{gm (z"),

m_g_mgg (=) ant Hsigsuhcagc;g“
@)




AL Awm
“Purpose: - The major purpowe.of thia palynologlcal :
xesearch is to classify and describe the
‘miospore content of the Watabols Flaks .\ - -
borehole core. From these descriptions and
subseguent analyses it is hoped to obtains
‘a) " A detailed catalogue of miospores Trot
the produetive horigons in the
geochronologiosl sequence; .
3 il‘ha verticel ranges of the indiviamal’ .
L and the

sbuniance patterns of the major

miospore taxa; “end

Prom the comparison of all this. -
informetion with other miospoxe aesemblages,

to obtain the Telative ages of the beds,

The major bl in palynology;
over and sbove those affecting the fingl
rhiysicel state of the miospores, are
those of systemstic classifidation. .Schopt
(4n Tschudy and. Scott, 1969, 1 49) and
Badne (1966) sre amongst the mumerous
suthors who have discussed this problei,

7. Andersor (Ph.D. thesis, unpublished),
. in'nis detailed taxonomic ménograph, &lso
makes lengihy referencg 4o this.




gﬂm&g the problem {nvilves an
exploaiw i?nmrease in the number of tew rdmes -
m:oposeﬂ for wiospores, The only common

fagtor i theix diverse applicetion is 'that cf

“*he bingry form ing to the

of the "Iutermational Code of Botanivel N

Nomentlature®. " This great ineresse in mames

ia the Tesalt primarily of ‘divergence in the -

basic philosophy of cleseification, viz.,

{a) ¥heter a corphologicel and somewhat . .
ertificial system is used, bused on
physicel oiriterfa, or .

{b) Whether a phyllogenetioc scheme is Tollowed:
similer to that in modern plant sysbetmtios.

. Over and above this, the problem of '
legitimacey of names is & formidable one.’ &
legitirate name is that established fully-in-

with the . Code off
Botanical Nomenclature® which requires thef
forms be fully Geseribed and illustrated with
‘the type material sasily mccessible. :
Unfortunately this is often not the cases

The concept of mpecies distirctiod im
1ike the larger issues, 4 very subjective

A8 Hart (M5) the widodes
dondept-in %exus of morphospeciss, chrézagpecies
and morrhochronospecies, i.e. the species:
limit may be a range of morphological oriteria
or & vertical time spsm. In texws of morphologys
aitferent oriteria uay be used, e.gs Leschik .
{1959) atvided his species on the basis of
prevervational differences; whilst the Tndisn -~




- en¥hory (Bose mnd' Ker, ot al) Heecribing the’ ',
. Congo “materia} frequently wsed mirier strictusal -
" @efegts whish were not recognised Ly Hark:in 'y

‘bis Tanzamisla and South African Tublicetiona. "

In Africa, systeustic problens arise Desause:
& cosuopolitan selection of awthors has to. Azt
déscribed the Permian Gondwans miosporeds O
(See on - 1dal “worke}.
These include such “schoola" of systematids X
s Earopean (Tesonik, Rilett, Hart - origtuaiiy)s
Indisp (Bose, Kar, Maheshwari, Gosh, Sen, “.
‘Pant, ® Roeg and®Plerart) and South Afiicap
{fart, recemily). - Tittle has been done to- :
upgrade or compile all the material so far .-
published, although J. Anderascn (Ph.D: thesis,.:
in press) is in the process of completing suéh
a task. : A

_Host palymological work in the. Sowthern: o
Hemigphere or Gondwana Permlan sediments bas-..
‘been published in Australia and Tndia (the. °
latter has greater quantity; but ia lese -
consistent and not &0 easy to follow), Tesg
sbundant, but equally importent comtrilbutions..
stem from Medsgescar smd Soulh America. Almost:
211 the material described .is closely .comparablisy. ‘..
and 11Iustrates very similar microfloral changes - '
and assemblage patteras throughoub the S
Gondwana era. : N

® Eoropeans 2uthors o sesomsted, With Indise sobhd




Yubncaﬁons on Herthern Hemsphere Peginion
palynalogy are very prolifig Bl Norbh Anerica,
Eutopey Russia, Chine and Mid-dsis. Howevery *
Hart (1965,:1969) draws attention to the Fuot

- thet Boythern Hemisphere snd Northern Hemiiphere

Y species vary although ;

_the’major generie and mnra—-genenn forms, m
usuelly common. -

.In conclusion the’ systehﬁﬁiﬁf_m
a palynologist in Africa at. present
. &) Several schools of systematic thought; .

B) Diffevent species ccncepts. (adopting .7 aF
morphological, chz-ouolugicsl, phyllogenet:.
or yreservational criteria), and

3] 1y ill-defined ic fotus X

“often with inadequate illustrations.

Approach: - Due to the practical impossibility’
-of sequiring all Peraian iterature;
world-vide or even.covering Gandwahaland,
the approach adopted hevein is to follow
one mnjor taxcmomic system, that of G.B:
Hart (1963, 1964, 1965(a) and (b), 1967(a).
and (b), 1969). In order to supplemsut this
syeten in which few photogrephs sppear;
and often ivedequate descriptions and |’
coverage of certain mefor taxe,-six other:
important sources of tdxoromic works are
consulted; “those ¢ Jansonius (1962, Caneda)
Braradwaj (1962, 1. .: i, Balme and . :
Bewne2dy (1955, 195%¢a) and (b)), Balme (1366)
ard Segroves (1967, -1969, 1970, fustralie)s




end Goubin (1965, Wadagaseir), Many fthex -

- papersy of Televence wers 2100 consultsd, i
@.gs the Congd mioapore pupliscationsy (Boss
and Xav, et al); in drdex €6 snlargs upon ..
certain major miospore sbexa not altogsther
satistaotorily dealtyith Ty Harts The
detailed studies of manomias Bre ﬂ.\erefcr&
primexily Hi‘ﬁh e ¥ 3
African materialy but 40 include. fopus
referred: Yo in the ma*pn‘r gourges. of rafaranoe.

Therefors, using the ‘ahiove basic stsnﬂsx\ie
of reference, ¥he miospoires in this study wers
iniviaily pigeen-noled into the eupra-generie -
frame-work s owtlimed in & Zollowing secbions oSy
Thoreartar the geners and specida wera G:Ls‘cmguishad
on the grounds of their basic morphologiosl
eriteria, then fully desorihed ahd compared:

The Zematioc. ack: Hed 5 Baent
an essentially practical ope; s the distinction
between sn Oversil concept 9f 4 morphologiesl.-
28 0pposed %0 & phyliogenetic acheme is Yeyond
the scope of this thesiss Puture research (L
that of J. Andergon, op.oit.) may shift the

basis to & mors neomtological phyllogsmetie. .
gpproach. The layout and propoged names of: §
‘the gerers aud mpecies Hescrived here ars suoh
that they nay be Teletively easily recombided o
£it this type of scheme at a future. dabes




nmd.nnlogy :
2 ued‘ b {0, the sapravgeneric gramings aﬂpyteﬂu
& dricluded ‘in ﬂ:is cha]rte 6

 and therefore oniy s“ few*pmtes,

of (each. apocien are Xicluded Pelow ‘the zel
desoriptiona.




: uggm;ga Yéras Prom ¥he Internationsl commiasiqn £0
e Miuroflqm 6% the Palaeozois am wed) 'as  Phon
" ‘Noven (1955, guoted By Haa:'t). Other beris aaploye
BT follc\rsd by their: authors tn brackets. g

This seotionia sub-divided intoi~

,Ganeral morphology oFf wpores and yollsnsg -
2. General Vorws end deseriptions:-

{a)  Disaccate terminologyy dnd

_method of: measurenent; AR

(v). Mlospore ahapss and aparku:tss; 3

(e) Mioapare scuipture; .

(a) Miospor¢ miructuress

Gepexsl Morpirolo OTes 031
yorpholoxy of Exinag Saa text—ﬁg\ue 4.1.
The funcbioen of the g_pgt_e exine is to -serve 28
& moana of of the - p: e
during transport and prior to gerainetlons
Exines may, thezeford; he thick-willed (to. gamnd
egainst excessive evaporation), thin-welled .
{when ‘the. habitat.1a naturelly wet.and 'h'opical)
o walle bearing thickensd portions in order 40,
Hiiov & certain Gégree of inflation or desTation
of uoiature (duzins aesiceation) without ruptux:u
of ‘the Wall.| Tne latter condition of Wha wall
i 88id ‘to e Harmomegathous. . HaxmompgaThy "
. (Wolghonss (1935) ‘Guoted by Tachudy in Tschudy: -
© axd Sgovt, (1969))18 the scoupodation of
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- woanme. chenges; it s considerad Fenaibie vhAL
éuch, iuaications were heginning e show T pores'
of the inte Palaedzolo = 6. wibrites,

*‘eation odeasionally (Punctatigporites)s smﬂp’tm:n 3
v 19; hovever,. veriakle snd dlsgnosties ' .
Pollen grains requiwe ‘%o be tra.nsporbed to tba
feuale ganstophiyte or flower in order to offdp®
fertiiisstion; the shepe snd atructursl femtures
of the pollen grain mist therefore be aongiatont
with this funotion ~ and from Cretacsous medimeirhs-
onvards adaptetions of ‘the sxine to thess re\;_n:&:nmma
beoame highly specislised. -Hovever, Lebe . '+
Palasozoic pollen grains were yet in Shelr : B P
evolutionary infency — but whatever modificebions '
+thope were May prove interesting in indieating o

thelr methoda of dispersal in those early tidmesy % "
a8 Wwell as eerly evolutionary trends prior to. ..o~
1eter nodifications :

The pollan grain conaists of three uoncen'txic
layers:
1) The inmen 1uysr conmprises the Iiviag: ™
protoplasmic material which is never seenl
Ax foasil forumse
The Intine or middle layex whioch is &
cellulogic covering and easiiy destroyed,
and s
Thé Exiné, tus third anil outemnost Yayery:
 yhich is all that remsive in foestl
miospores and thersfore’ forus the: bagle




‘o2, pahnoiagical sty
conpiéx cowt, £nd is siviaed basiestly.

:ws.egn and. Tverien)s (3) thé Enaadne'
dnnexr hmgenma and u‘antmm mmm

gubex lsyer of ‘complex struome The Iais‘ter
IR 4 of conrbl small*‘*vmim‘

‘the iges ¥ i S Eyme;
of vall svruchure; and (D) when fused o
foxm s conbimuons troof’ vver the enﬁa;ine
giwos riee to the Isctate type of wedl,

from ‘this fur 3] te. may
prise,. Hawk incorporates two furiher |
terns o $1lustrate the basio. exo-exipal
apistions Avigulete Fleients (inew Regratad
are those arising frow the sxo-txinal leyer 2
&nd Muronate Elemepts {4.e. Intactate)
thome cccurTing within the exo-sxingl mer.

Gepera) Terag mnd tiong The o;rienta
of wicspores into conventional Views may: be
seen in text ~ figre .2, Polar (or procives:
aiwtal) and equatorial for leteral) views dre
geen of 5 major miospore. typea, with ;pf:la:rN i

" 3opgituiinal and fransverse Bxesy ym:imal
‘and dietal surfaces or hemisph«raa. : 5
Tyilets and lonolete sutures ave ﬁlustratsd |
o1 thé “bwo apors.examples with these relevant .
fenturess Thy diogrems-of Dlspecate pcilen, £ th
striste and Non-siriate, illustrate ‘Iihe
terwinology used by Hart (1960. 1965)-
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‘Dissboate Ferminology. and Method of-
‘Hegsurenent:

e orientavicd of the disscoste pollen
grain-{as 2180 geen 4N text s Pigure .2)
@ey be furthber- clarified (see Hart; 1963
Po 5)2=
Iongitadina) axis (1—5.) - is e nng
joining the medisn extremities of
eath saoccl and pasaing th!ough the
central body;
Poler or Vertical axig (P~A) = the ine
joiming the distal ead: proximal pn}.ss; B
Equstoria] or Traneverse Bxis (tem) s
1he line st right angles to the othex
+two and passing through two median
points in the equatorial pleu¢ of the
oentral body. B
The Tatersl wieu. comtains the 1ou,g1tudinca
and vertiocal sxeg in the platie tf the
diagram, whilst the polsr wiek conteins
the longitudinsl and transverse axes;
and. Yhe termina) view the verticel and
transverse axes« b
The . Ceptral body (or inner polleén body) 15
attached to ‘the gacel by weais OF J__g
(@istal ard proximal); - ocoasionally
the dietal roots. are thiokened, whem:~ *
peen in polar view; and ere torded -
Attachment linee, The ceniral body in' -
+the Shriatiti iz proximelly thickered
into the proximal cap ok which L :
($bick stripe) and strime (grooves) ﬂppea;.'




isacoate ferminolegy snd Method o€ .
nts 53

The orientation of the disadeate yollen .
grain (2 also seen in text - tigure .2} -
may be forther clarified -(see Hart, 1963
Yo, 5}t .
Loggitudinal axis (1~a) - is the line
Joining the medisn extremities of
esich maccl and passing through the
central body; b
. Polar or Vertical axis (P~4) - the Liné'-
joining the distal and proximal pelesy <
Bquetorial or Trensverse gxis (t-a) - -
the Iine &% Tight angles 4o the oiber
two and paesing through ‘two megisn R
points in the eguatorial plane of -the -
central body. -
The Interal visy contains the Iongiftudinel
and vertical axeg in thé plems of the-
aisgran, vwhilst the polar view contains -
‘the longitudinal and transverse axes;
and the tepminel view the verbic-al and.
tranaverse uxes.
The Centrel body (or inmer pollen hody) ds
_ ettached to the sagel by means. of.yootsg:
(aietal and proximal); .oceasionailly 3
the distal roots ave thickened, wien
seen in polar viev, and are terumej.
gttachment lines. The central body in
the Stristiti is proximally thickpred -
into the g_aggg_u oit which ribs
{thick strips) and ptriae (groaw;s) appea.r.




“The Distel zore ia 't}tat Hres- lyin ,
vetwoen the distal Toots on tHe gentra
‘podyj  and a gulcus is’a groove \hat :
Soeurs; on the central body ot fproxinal
"oF distal, transverse or longi . i.

ho siaple dlanetridal or axial g
of - other spore and.pollen’ Eroups; yixi =
somewhat complex, ‘as ilivuskrated)
fijure 4.3. Thig method was ind
proposed by Jansontus (1962) ai 5
modified by Bert (1963).

Miospore ghepes snd Aperturess;
Basic miospore shapés are .sliown 4n 'haxtt g
figiure 4.4, bubt many. gredat;o-pal variations

exiat.  Miospore oomfigurations are
tasicelly of tWo types: ¢
&) Bhlateral {elohgate.or ‘nnst-shspea)

) Fadial (csmzla.r)
Apgrtiires nay be &lit-like (Monolete
_radial (Srilete) with 2 apd 3, comba

arrengement, which na]

te 1. The

faken o De that tovards the centrs of
the tetrad, snd the digtal heiswiers e
on the outside. Spherlcal Loria aTe rares

snd may, acoording bo Felix.d; 4




TLINES OF TYPICAL SPORES 4 POULEN ' Texk: fig 44
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-~ Fieimisin

@ ) A \m;wu@

el mngu‘;zmwy

TR\LE‘(E muunomm
Armr NaREN] [958 Mt RART 156.1‘




only ‘be immature’ members. ¢f & broken :
“tetrad, Wien 0 apertuve is evidest; this .
is Yermed Alete and is the simplest fom -
with tndefined affinities.” -

" The. Disacaites ‘are assigned to tua baa{.a
shapes, the Haploiyldnoid (seen i polapr-
view is more or less oval) and Diviorylonoid
{sgen in polar view is apparently ‘bilcted
due o variations in size of the seccl’ .-
relative t6 the centrel body)s S

Slightly tore complex apertures, are thogs.
of oolpi, (grooves) and peres (or ciycitlay
noles)s In Pelasozoic syécimens, colpi
&re by far the more common of the two
{e.gs Plicates)s

Trilete terminology may e seen in texts
Piguxe 4.4, 4n individual line of the:

aperture is known as a ray or subure -
(comnissure, in Sagroves, 1967), wiilst .
a thickened 1ip on elther-side ‘of the
suture is termed s lsbra (Wargo)s A
combination of the two wakes a wnit kmowm
as a laegura (Bart, 1065), and whevs the
labre becomea an sxtension aver the
suture, this is termed = rested ladsuras g
{or teotun). . Concave areas on elther .
@lds of & Monolete suturs or betworn the.
Irijete sutures ave knownas gcontact arsas
(within the tetrad); these may be
‘bounded by curvaturee (ourved outer
mexgins) ae.well as sutures.




. terminology. of Esle.ecmic sgo:es, ﬁxa 2
TInterpationsl Commission:for the MlorofloTa ..
of the Palacorole was vegponsible for fhe

< gompilation of & 1ist of terms which. %

. forma the basis of Hart's Terminclogy..
Tachudy (in Tschudy and Scott, 1969)
makes a Teferenos to this Commission ui
compiles a table of comperative spore/ -
Folien descriptive terms, as he maiftaiils

. that “soulptural elements and pattexng. ':v
found on Palaeozoic (and recent} spores-
are essentially the same &8 those 2ound
on ‘pollen grains, -See textsw £igure F5
{adopted Trom Tschudy, (in Techudy and’ .
Boott, 1969), end Hert, (1963)), and the ./
definitions. belows o .

65) . TSCHUDY.(1969)

HART: (19 : )
{Based on spores) {Based on pollen) .. Detinition

TABVIGATE PSTLATE - Suiny smooth tranes.
) B Jucent surface .’

GRANULATS SCABRATE - - Sugll roynded €0

' flattened préjegtions”
1ess I . in:diemet
basal diangter <l
equal to o7, gres.fez:
then Yreights




iy e - 1
J x&“ﬁ@&‘%%’éﬁﬂx?&n o] BIFEREIY TYPES OF sunznne sclmgg
D . o el iy 45

AP]CULA‘!E ELEMENTS ool MURONAI-: ELEﬂ!’.NTS

CICATRICOSE

S |

FOSSULATE

B2

CoRrliGaTE




T (1969
Pou).eu)

« Pilanentoup unbrarch
rofections;  Reight
iz gz'enter Fhan;
“basel Mamsfzsz-

~- (1888 1), Znd

= Roit= ke ‘uibranched .

‘height greater ths
basal ianetars .
.- Tounded basei 2
of losh paraliey
sidey. and truncated. . :

CLAVATE U L Giub-iEe prodection
GBHIME {partia) with eqnlaz-sed. Fopad




CHUPY (2969
T(Bysed. m(:‘ ge:?g.en)

= 4 mat-3ive Bucthcs
itk Tinergra




THET: (3965) .7 TSeEIDY (1969)
(Baged on spore: (Baaed on 11011811)

5 . immmmm

holes or ridges A9E

* forming s defintte
patberm :Eese\ﬂat
‘possenses BATTOW g
ndidleting: grooves
Torming & négati‘?é B
retioulum’ Oanali
Iate has pavrow

‘EUGUIATS {partin) ~ :

« Blongnted, cmad
. eleva’siens; length
Jeast tuice vidfh} ‘

or: snghtly ouded




(d) " Miosvore Stractures:
The. a1 8 1

‘the bsigis of their systematic @ifferentistion
ixto majox taxa.  These Structurkl Peatires: ap

Oi fo

termed a.cinadiuty or & velun dn whigh il
exoexingl layer Parbly separates frow the

*spaced folds or
Burfaces ©




STRUCTURAL FEATURER - Tk fig 4-6
S PROXIMAL B DRTALVIEWS ¢+~ Y T
= ioyé STRUCTURES ~ CONTINUOUS EQUITORIAL.

oE STRUCTURES,

CINGULUM; .~

INTER-RATIAL zoNA

'SURFACE STRUCTURE,
3 .

CiSTAL
OLLENS
ENVELOPING - STRUCTURES

D

DUAL ATTACHMENT

@

SINGLE ATTACHMENT

SACC)
MONOSACCATE
)

WITH LATERAL BLADDERS l i




i mes:-'

. ¥adisl {or spical) areas in tha equaborial 2
plane of triangular miosporess mw
‘grtisitude is restricted 6 the inter-radiai:

" ares of trisngular spores; Br_aggglgg.gg;-‘ i

tudgs are isolated thickenings (ér series n;()'

on the proximal eurface. Dist ettuges

exhibit looal Vhickeninge. oh the distal:

surface. A

The formation of ait pookels by means of-the

swelling uf the outer exinal lsyer from gn:

Lnuer Layer is responsible for two hasid ¢

enveloping structuress A CLwa 15 an aif

sack in which the separated exosxfiial Isyer

1s thick, often externally highly sculptiréd,

and bears wo. inner golumella (strmotural . -

elements). A Sacens is composed of & thin

1 layer from the .

and bearing distinet columella (or strubturali’:’

alements) ‘on the inmner surface {(infre~: L

reticulation, ebe.). Basic types.of Bscoi
“are s@en in fhe fexb ~ ﬁsure 4.6.




: i'hs upra-generic .oysten of clasaiﬁcatinn -
: rauowad in ‘this study is basicslly “that: compiied Ty
- gare (1965), ‘based on the clessification of B Potonis
{1931, 1956, 1958, 1960, snd a3 gquated by Bart, i
1965) ‘and the information collated by the iuternetional
commiseion for the Microflora of the Pales 7 LV ’
' & Key Bas been drawn (mes %ext - figure FuTy sp&xd.te&
und text - figure 4.8, Pollenites) %o ilusvrabe
the ranks of the mpra~-generic taxs. These range :
" prom the two basic sute-turwa (Sporites snd
Pollemites) to turme, sub-fwrma snd infras-iurma.
Genera and. species £ollov in reuk, b ave not
included here. They =re discussed in detail wndex
gection 4.4 in this chapber.
: mn_:um TuRMG, __M QER.L_UBM
129 gg BS H. Potonie, 1893 ~ moaporee not possesslng mes,
seéei or colpl. Apertures sve monslele of 7
trilete; equatorial structupes bey be present oy
(zona, cingulvm or, caves -or inber-yadisl or
redisl cruseitudes). Divided on the basis ot
‘type of aperture and presence. or sbsernce o: :
a0 egugtoriel shruciurds
TRIIETES (Reineh, 1881) Potonie mpd Kxemp, 195¢
wiospoTes poasessing a trilete .

apertire axd no equatorisl structuyes.




R B ‘
- SUBTURMAL -

i
I -
ALAGEFIOTRILETES:
WE, oy swcdunréd.
RHODES AN MATERHE.

ZOMALES &mmmmms &AURICULA
‘zgno'mtms;a c\usqwﬁ‘
TS st
CABATES CAUATI ¥
T S s

@Pﬁmmﬂ!'—ﬂl

- MONOLETES O o @ S
L Azquom_om LRy CATOHONOLET:




- KEY TO SUPRA GENERIB SYSTEMS T g pu e

ORAWLFROM: s 1965
3 ANTETURMA 'I'URMA g sumuRMA . INFRATURMA

; :
POLLENYTES SHCCITES, @ polksicarzs ~@} vov.fswcm

@msmbm i (A omacopmiini
(T brsetaruiens
@ StRiktms

MONOSACCHTES -@ RACIALY

~

SN ot

TeLicaTes ([D G:D SirYon -
MONOOLPATES < .
@ @
m POLYPLICATES —-qm POLYPLCATY
@ PRAECOIFATES —-FRAECGI}.PK'L'

I AETES = PaLONAPITE

suumamm}
ZONALETES i 7annz‘n <

T JUBATES @ Dtpres @ wraoin
B JueATes,
. G0 @ TETRADT
wer ot sucourered | @ > ; :

2 PALAEOROIC:

DicgeruTEs R &Y L
; PoRases (@) FOLYADITES —— POLYADITI
- T




: (Not ancom.nteredw)
g ;_xm (Bennie and Kidston, 1886) ?o'l’oﬂi

pertir ami an
(cingulum, cave, zonki
intez‘x:sﬂial erassitude;




185k~ Zonalea iRLh
a1

Keoup, 1954 =

Zonotriletis with:

equetorlal 200
T.0.LP. 1963~ Zonaled b

a_cavae,

CAVATT




mnnolems aperl:nre.

" AZONOUONOTEES Tibery 1535

. Azonononeletes it

-an spieulets or

g muronate soiiptures
ZONOVONOTETES - Tuber, 1935 Monoletes

with a continuous
equatoiia) ‘structure,
l.es & cingalis OF zona.

BOLLENITES R Patonie, 1931 - Miosporss possessing saoel;,
dolpd (g::oovea) o poren..  Divided ‘on the  “ix
basis of preasence or absance or saoai uxxd
type oz aperture. . =

wnzﬂtm. 1947 = hﬂ.ospcres posseﬂeiug
aaceis
gg;,maurg§ Cogkeon, 1947 ot
Mioapored pussesaing
"% on no¥e - suotEs .
BOLYSACCINT. Cockaomy 1947




- gbriations oF prosinal
aperiure’s Distel’
ailons  {aolpate.
apérbive) nﬁy 6
pregent.

DIOGITRIIETT neaamk
T956 = Gentral Hody.:
- possesses & proximel’
 centrally placed
morolétes #iste
Arilebe nnertm'a

~atriations’ are
: : 15::1«1:15. il
yo_nouccmsg {thiftaley, 1951)
Potonte and Kisipy:
mospms ‘posdegsing
aingle aaomxs.




¢ Potonie (1958) propised “the ddvieton of
Hoheacaitan 1tito 2 Lrifra-turiue based on the
Presence.  dbsence of a triiete spertures, £48d°

¢ Kiotobncoivd {Teachiky 1956) md Triletenaielil
(Zesonik, 1956}, However, Hart (1965 miggests

:thim o e too.veriable, apd- frrthe? Proposés £ 08

| dinra turta based o the sttachment of ‘the BC0HS
4o e central body ~ (a) aptached both proximally
and distally - Dipolsacaiti and (b) atvached ‘edinby
préxiuelly ox distally - Konpolsaceitl. -Begroves:
(1969), however, menbions that in sdue onses &
i 10g of the i Py
causs confusion on this vasis-of classificabions

Ear (1967) compiled & genersl classification
of Monosaccates from saveral papers deseribing +the "
atundant genera found in the Permo-faroniferons. . -
¢ Thdls and the Gongos Wine infra-turma sud
sighteen genera are proposed; baged on he presencs
o abaence and type of aperture, methods and patberns
of attachment of sacel to the centyal body. snd g
aesociated £014 systems. This ghructure of
olassification i highly detadled and somewhat
aifficult o adaph vhers mlospore waterisl isnot.
available Tor comparisone

alme (1066) woriing on the Salt Bange matenial:
bas divided the Monozaocate: gemeta into THO groupss
Group A - Radiosymmetricsl with three genera.and” i
. @roup B - Bilaterally symmetrical, _with one genugs.
Segroves' (1969 apportions his ‘Honosaocata Foras
nto ive genera with no supra~generic groupings. -




.,his thesia two grmxpa, radiosymmetmul AN
iy Al W11 e
MA _.-Jm =
“-PLICAIRS. Reunovp; 1957 ~ ?ﬂllanE with
3 {grooves) and no escci.

;RABOOI'PATBﬁ Po’canie 2.8
Pollens it &

and e 2,
‘(morolate,. diTele’
trilete)s  Proxinsl:
“striations mdf ooy,

7 wen, 1954
Zzg S-Brdtmen, 1952 «Polileén

with nore ‘th f‘lq L

‘tTanaveree groorveq )

1ying mghly PaTElLel:

0ITFIIONT Brdtbmein, 1952,
MONOCOIPATES :(Wodehouse). 1935) Iwatsm

and Tzoals-sm.th, 4G50, w:*

PoTlens exhibit, & #ing

‘aigtal transvars eo],yua
snd “Favk pz-uxmal
apertures,
INPORIT, (Neumova, 1977).
“Potoniey 19584
Mczspoz-eé 40 whioh.
e colpus"raaéhsm :
hhe outJiﬂB, and;
¢ -widep la‘temlly than.
"eontrally, ioe. funnel:
ahapad; :




Toratihi;. 1933 = Miospores 13@;5;;3

sacois ‘colpl and ‘aperturess

AZONATETERS  (Tuber, 1955) Pobonls wnd
Kretp, 1954 - Hiogpores
without: squatorial gtrictur
(zone o eingulum), .

SSTIONPITT Brdtman,
S L7 laevigate
Azonaletes: -

Hiospores foéaassing g
& proximel’ deviation
of the axine i the

1947 ~ Conste oF
spinate;Adondley;




Yossessing 4 equatorts)
‘extension L.5. 8 zonaior

IETRADIZES Gooksen, 1947 = Mospares
- posasasing Loy nnitﬁd
individuals in te‘trad

Tormation,. w
TEERBARTTL, lzeukson,'l%'l
POLYADYTES Pant, 2954 - Mioapores
consisting of more tHan -
four indivigusls waite
in one’ gronp. G
POEYADITT Paut, 19




i ~vaxa$ M'M {Thranim, 1933)3:%(;;:5;5 and
: g Kremp, 1954 3
o d‘y‘ga spelcias (by original designation) M&tati iporites
: simetatus ( Tbrahin), Tbranin, 193'@ 2
Diagnogits: Outline eireulad, with tzvuata sutaret
i exine basieally laevigate bu‘L nzy bo- Infr
porictate,. thin to t}xick ard. \:s\mny \mfol\ie Yo,

- Plave 1t ignres 13e

Holotype: . gretengig Belme and Bemnél
P:L. 2, Ligurés 11-13,

Diegnosia: Cirenlar outiine; . trilets sutireés
straight and clearly defined; woout §
radius 6f Epore;  1ubra sometimes presenty’
exine sbowt 4 m thicky lapvigate dr s
_gramlate; (sensn Halue: sna Bennelly b
or infra-, wmotate (seheu Hart; 1965}




. Dasi:riyti;m

Diseusglon:

Spore ¢ivoular to auba-circular
with only oecasicnal minor tcléﬁms
around the peripusry: snhq:om 5
ccmprsaslons QOMPOTIS

Trilete muture: : Bays extend £ $0 :ma.ius
of spore, aigtingt, ususlly aﬂshtl}’
opan;  straigh%, occasionally’ thin
darkenéd labre freme rayde ;.-

Exine: Smocth to :Lurra-p:motate, pudte
Fine (< 0,5 p) to fairly ctafss’
(-2 m)3  exine 2~4 a taloky Wit
oecegional cbnoentric Iingh: deehk
within the wall stwuctitres. |

Dimenpions (20 speeimenia)s’ Digmete:
60(80)112 2. :

The above disgnosism euccmyaséaa f

Bharadwaj, 1962 exd the species r. :
wsgnitiovs Foas And Wensshvarii 1968-and §
B, reviowletus Pant and Srivastava, These
varigtions are based on the great demsity.
end-size of pusvbe (Eupmmobatisporites)s -
larger mize range. (P nagnificun) snd
cnnaentric ringa in the éxine (P.‘reﬁﬂ—
latug) - all of whick are seen in 'bhe
Bhodesiah Lormg. i
Insufficlent evidence end overlayping of -
cheracteristios indicate a better
grouping under one form speties Loy
“the prgsent.




| Eistinek in possesaing a iiouler.”

amogth wevslly vnfolded: outains,
Sftin ginely Lnfre-pinctate fhi
exine, large size'and distinet:
frilete mtures

Commen o standant “in myka"

common to yare in Blsck Shales nnﬁ
Coals;. rare to absent in dembisa
Whidetones, :

teg

Plate 1: Figures §-6

Aotyp!

Disgnosis:

B. grevensis forms minory Hu'h 1955
21, 1, figupe 10

A laevigate trilete spame, eirenlar

in outlitie with trilete rays
extending § ragins of spore, svj.tb o;-
without labra. {mesn size mngs

swaller then Lmiﬂgﬁ By other- :

wise idexticel)e.

o

5
)




Disousgions:

minor’ occaslnnnl per:&phez‘al
Tolds. B

Irilete suatares Strsigltt, distimu'!;,
‘rays éxtanding about §
Fadins of osmbral bodys

R seen.
Exinet Ieevigate to, wory ﬁ.nbly

. 35(42)53,“. i
The  Bhodesian s_‘gecimena a1l imo ®
gutller mean §ize range thew Tound
i 6 Panzanis by Hart (1965).
B forwa ginor i& iﬂentinal

%o Po grgtensis tut.ds smeller dw

nean’ 8ize.

Stratigraphioc. Connon to abundant in Duyks snd Bldok

Tanges

Sneles end Coalwsj rare to sbsent
i Meduusbise Midstones. ;




g . itiepuds . Delboidospbra Minez, 1935
Type spacices . Delboidosnora balif Miner, 1935 .
Diagrosiss Ibevigate spore with a trisngull™ out

: . apides may b rounded -or convexy aid

p +the sides concave. or convex .
Synonyms Leiotriletes (Ka\mova) Poromie! and-

. e oRremp; :

e;toidosgnm directs (Balnu! a.nd Eemem, 1956)
‘ Hart, 1965
Flate 1: Figures 12-15
: Ieiotriletes

Baite and Henm:uy
1956, PLl. 1, figures 1-4 :
Diagnosist Cutline roundly trisnguler, with slightly ~ K
rounded apices and etraight or 811@1;13;
convex sides, Trilete rdys sxterd
aboys 2/3 radius of spore.

Dsscnption. Lhmpes (hﬂ:ine tr&sngmm, with mnaé

Taivly Broad apices amd mth
40 8lightly convex sides.
Trilete sutureé: REays usually distivot
straight 4o sinuous, oxtonqing

‘0PtEn ribhon-Like, thin, Taided
lshra ape asen, whick wey b

oompremset,




Distinetion:

infre punctate 1o finely ani
Paintly grenwlate.
s0 )

26(35148 . ) ,“
I copgoerisia Ear avd Bose 1967 1a mynon
mous with the gbove species although 1.
wag Tetained by the original authors dus
+to ihe rays extending up to the margin.
Lo wimidcii Tiwari, 1965 in siniler buk
has a larger eize. IL. adhatie (xossnk's
Potonie and Ereamp, 1954 and
L. lukuggensis Kar apnd Bose, 1967 pobsess -
concave sides; L. peflstus Kar and Hose,
1967 may well be syncnomons due to its i
similar size range,. shape, end thin -
exine, bt wes originelly separated on

aceount of ils indietinet trilete yaysy

L. coring Kar and Bose is characterdised

by & roundly triangulai shepe, thick

exine and larger size.

L. directus is distinguished by it eusdd
size, triangular outline and thin .
sevigate to finely grarulste exine, .

Stratisraphio Rere in Dwyka, rare to- common in Black
range:

Sheles and Coals; rave in Nadumabisa
¥udstones.




_Lkﬂmmm Toi and Bogs;

9675 Pl 1, ﬂg\zre 4 E
!l‘rianglﬂﬁx trdlete with thin amey
aoripave gides, weli-developed truets
Teys extending § radius-of spore and
distingt, brosd bub not raised iabra

Desoription; - Stape: Triengular with distinotly
conoave. inter-apléal’ sides ‘and .
‘broadly. rounded to blunt apiceR. :
Irilete: Rays extending 2/3 to 4/5 spore:
radius;’ distinot, stralght ¥o
elightly sinuous; broad
derkened lsbra, alightly ra;{.sad,
wsually distinotly owtlined im
the aeotion closest to the proximal
pole fading oub. towards the apex
labrs curved congavely betwesn:
. the Fays; 812 m wides .
‘Exine: Isevigate $o faintly but syareely
graxwlate,
Dimension (10 specimens): Dismpters
FL(3BI5 s




um;stones.




Selamogpors:

nammggg Schopr:E (rq Schop?, W son-and

Iaevigate Tnletaa, with g uirmuar to
Toundly trienyuler outlines

. ‘Delasosiorh plieats (Tnber and Vults, 41

1 & ileves: plicatus Tubsy and: Vel'ta, :
1941, P1. XTIV, ﬁs‘u‘a 226D =
RoundIy % to elreviar in: aitlige,
usuzlly obscured: hy large acals toldiug
&iving au irregular polygonsl; owblings
Trilete rayg extend ¥ < 2/4 radtus
spore (sensu Hart, 1965, p. 135), 7

ypet

Daspiiption: “Snepes Gireuls to Sb-etreilar it
! Tumerous randon folds im;:arr.ing
8 polygonal ‘effecs,
Trileté suture: Distinet darkened Taye;
0;5-2 pu wide, often Tapering to
& pOint terminally; sboit o
TEdNs oF spore. No.mpparent




T »n or' 1esa ﬁ.n i oknedsl i ;

: Dimensione {20 specimens)s: Diameter E

£1(48)68 v

*.-THe. Rhodepian: forns hafe baen assigned

%o Qo pllcatd on the grohnds of .generai:
Polyaonal outline. due o, rplding' pud

.+ length ‘of trilate vays. 0. inderierisls

(Malyeviine éx Tubex' end: Talhay 1944
Hars 1965 iy emeller il eizé whilst
Ce _eg.;[& ‘Pravadvaj and saluﬂba and,

" Q. splats Bharedws) and falujhs. both .

Distingtiont

Shratigraphie
renges

i.ufta-pnnctata exines, g,._wggggm
(Tbrehin) Schopt, Vilson wuid. Bentsll,”
1944 is vexy uomw.mbls and ey :
synononous With ﬂw Rhodgsian fom
exoept for i+o derkened somiacy are;
ggcgta 18 distdrct Ia pcsaeasing L
basics.ny Srowlar but. fuch folded
thin sxine, wd snorb Giatingt triln
subure..
Goqmen to whundant 1 Thigka, Tane
ahsent in’Black Shelesy  aud shsenk
¥adumabise Shaless




Iesviga.te Triletas wﬁ:h & ciroular outl;i,?
suhll Size end e ALetingt suall darkemﬁ“‘ S

" inelude this form in the’ gemud

Calemgspoya Seropf, Vilsen and ¥
However; {as discussed by Bheradvad
1962) the darkened cortact ares i:s e’

& characteristic’ of Calancspoiay by

is. present in Potusotrilotey Faumoy.
(which is elsg small in sizé)s

Retumotriletes aaversiformig Balne’ sud fuinely,

‘Plate 1 Figurés 7-9

Holotype:

Celemospore Giversifirnly Balag-end
Fennelly, 1956, Fl. 2, Piguresild-18. o
G nigeitella (Inber and: Va.l‘ta)

Diegnosis:

Hart, 1965 N
Outline cironlary, smooth; g1
atreight, about ¥ Taliug of spore |
lengthi-..exine laevigate or: finely
greaulate {sensu Balne ard Henneliy,

4" gontact aves vith curvatirae ig 3
present; or contact avea is nevked, By
& darkened triangular thleknni:ag 33
pzro:d.mal yole.




Enuze 3

Svoniair vshally nnfolded sud
smootns " offten seen in malar
Y. aiightly nff—pﬁlax eompreased

" sbebgsa

rays, roundly. trisnzula: i’n
shepe; oooasionally speamm
with distinet ou:rvaturse EL
Place of a.arkenea oontpm: az\ems

2-3.p. thick; smooth, lesvigate to'.
f£ingly and spaxcs].y “, tra—pumts‘be-

mneneiona {20 speeimenis)x h;tsmstsr. :
18(2€)32 . : ¥
detes 83 8 is‘

“by fte smel) aize mnd-daikened frks:mnr i
contact Gyea. i

Shratignapide - Emﬂ throughont the Borehols s
Tangay




Fotonie, 1958 ;
; Tor the pnz‘pose of thHis “thesim.ail blemen’ts
attrib\xte:‘nle to the turna Triletés (hav Teavigati
- {Lors) are weteived in the infrat hpiéulati
*fhe atstinction hetween Murorati and Apioniati s son
i %hat diffioult to Pecognise With the predémt equipiistts '

; G-enuax Apigulatisporia Potopie and K.nn\p, 15956

Type spsciew Aplouletipropis (&AM&M&M?
agulgetins (Tbrahin) Povonies N
Apiculate spores, cirenlarto roundly.
triangular in owtlide; sculpture . -
consigting of grami or coni.

Apiculatisporis levis Balma and Hennelly, 1955
Plate 2: figures 1, 2. i
Holatyp Apigplatisporites Levis Batme snd Hexmany,

1958, Pl.. 2, figuves 19~21,
Disgnosiss Ciroular in.outline; -the trilste sutms
 extend the full radims of the' srore;
seulpture congiets of small grani oz
conl L a1 high and 12 qdn bagel
dismeter, irregularly distributed. -
Seulpture is Teduced proximally.




" Holotyy

Distinotions

Stratigraphic
. ranges

Shinpes: Sivouler 46 eub-cizeumlar, .
.'.h'ila'ts Sutures Bays are st gy,

- ‘@ietinet and extend the fiull,
width of the spore Tediusi
sometines framed by vexy. thin

*. dexkened 1ips (igbra). -

Kbows 2 ' ¥hidk, bearing siall’
grani or.goni; 0,1-1 7 basal: .
atanebsr, urd, 0,5-1,5 4 Bibhy:
152 apers, irvegalarly Spaceds
Seulptural elsnents are redubeit:
or lacking on e proxizal face

Dimenpions (10 specimens):. Dismbbers.
24(26)34 w0 : -

As Jo¥is is distinct £rom ct¥her epeciss

on ‘the basis.of its small sige, and very

emall, irrégnlar grani end cont.

Rere to commen in Duyka sediments).

rare 0. common in Biack Shales and

Coalsj ' rave to comaon in Madumebiss’

Mdatones.

'ma'te 2: Figures 3-5

Diagnosis?

- apioe £413Foriie’ Balné- and
Hennelly, 1956, Pl. 2, figuves 2223,
gireular o sub-cireular outline, yith -
indistinet trilete rays extending full
redius of spore; ..exine bearing spini '




12 g bedel dleneter and up 46
5m-in heights  irregularly speced, .

© bt usitally up o 5 & apavt,

De‘sc;:iption s

Distinction; '

" Stratigraphio’
TEREES

Shepe: Circular to roundly trisigvlari

.Trilete suture: Indistinot, but whers

diseernible straight and f to
full ‘spore raddus. in length;
Sxine: “About 2 m thick, bearing spinste
elements 1~2 ja wide basally,
and up 9.5 m highy darkened,
and Tounded st base, nayrowing
to_sharp apioes. Spini irregilarly
du.vosed, well spaced to ¢lossly
Bpaged. B
Dimeneions (10 specimens): Diamebers
24(38)44 m.
A fil¥formis is distinet from other
species-in bearing irregularly spaced
spini of a characteristic shepes
Common 4% Duyka sedidsmts; ‘rave v4
oomuon {n' Black Shales and Conley
rave.in Madumsbisa Shales. - f




hénneﬁy, 1936, Bl 2y figere 2
iy to voundly 2
 trilets rays wlightly simuons:snk 8
sxtend £ spore radids. Soulpburs mms \n‘l.’q
of irvegulorly disposed dori’ with Tass
diameter 1-4 2t and haight 35 s

Shape: - Gircular to rowndly triangulare

Irilete suturet  Indistinet, extanding’
about 2/3-—l spore, Tediug. where’
discernibie,

Exine: and Zu thick, hea:dhg lprge
coni and epini, 3+3 . wide vt the
bese and 3-6 u high; elements
are regularly and evenly connte -
or gpinebe with sharp apleess '’
freguently ween res\xlﬂrlx' dinQaea.
and sbout 5 av. apsrb

e i
36(41)45 e




s “'tinetions e O ggg gg, 1is dishinet, by possesaing
"7 large and-eveily ddetribited coni an&
. .. epind,
stx“atisralihic Msgut 1 Diykai “roxe fn Black Shaled . °
: anlf Uﬂals, zare to abuant in Msﬁuma By
;%ha).r/s.

N Ny .
,MLLM&LM&% ap. nova
" Plate 33 Bigures 8y 9. rs;amefr
Plate 31 Pigure 7
n:.wuy tnwu in am:hna, WL }
oﬁ-pola.r ¢ mpréceions  common,. - Tr.uete‘
suture’ dketingy, ‘sxténding 275§ spore
: radiusy, straight, thin and hearing . RO
" spperent lebra,’ No conbeet ares ia 4
aiscernibles sﬂ.ne 1g ‘thin and beaxy
dense, small ¢ ni or’ grafify Tounded,: %6
sub-rounded ead ovzi in plen and

poiated in profiles. hesal diameter
equpls.or ig greater then the haight
rof ke elementas and is squa]. to the 3
Qayace hatwaan tnems




Distingtions

Stratigraphic
repges

Triléte Butures Distinet straignt; thid’

S E Q.
{Rowidly triafiguler, wiroideds
‘polar to’ otf-palar cnmptssaicnt
usually found. 3
(0,5 vide) and mmdihs 2/5
%o £ spore radins.
Egine:

spd 1 m or less apgrt.
‘Tisension (8 specimers): Di‘agnetan -
2428 p. !
4, minuige is dispinct from uthu'
species in possessing B Towndly -
trianguler shape, & small. sise, :and

4bsent in 811 samles sxocept thase in
‘the Lower and Midale Madumabisa Madstonss
whore this form is m rare constitiuents




Egg_]_gtisgorifgs (Ihmhim, 1933) Potonie and
Kxanp, 1954 3

T:rpe syeeieu J&M}ﬂ:&immg Theahin
Diagnusia‘ An’ Apfenlate trilete spore with triamgmisr.
{ontline end aculpture consisting of grent.
ﬁiacuaaion: Gropulatieporites is distinet from olher,
‘genera in bearing. grani on the éxine. :
Mlcrobaculatispora Bharadwal. possesses’
i ‘baculi, Mierof G spors
(Buaradwaj) foveoli and fothotriletes
(Naumova) Fotonie end Kremp conate.
elenents. Iglugesporites Kep and Bomsy.
1967 bears spini distally whilsb ' -
Lecinitriletes Venkatachala and Kap . i
possesses aigtally concentrated micro=, !
verrucae, i)
Srapulatisporites ‘ﬁegﬂl (T:uva.ri, 1965) niov.

Flate 2: Figures 9-16

‘Holobypes . Miorobacnlispoxs tenm Tivardy. 1955, &
Fl. 2, Tigures 35~37. .

Disgnosiss Triangular cutline with $rilete says' '
sbout 2/3 redlus of spore; 'diethl fage .-
bearing grent less then' 1w i dismote
0,25-0,5 ju hlgh and avout 0,5 g aparts
Préxinel surface laevigate ov- séulpbure .




: Daacriptipn: )

Shape+

Prilete

Triengulary with straight, to
lightly wémvex sides,” and wells |
reunded. -apices..

suturef - Rays extend: 2/3 to

.radius of -apore, straight tv X
ginnous; - labra may or may not ‘he +
prosent in the form of thin. naTPoN
reiged Tibbon-like structure: 2
Often lebra and eéxinal Iqlding'
part at the terminal extrémity |

of the Tay 4n a faint sand brief
@ichotomous manners *Rays' ey be
opexi or clbsed, and yhen open
(2-3-m wide) form'a charagterietioc:
“star" pattern with darkensd. <
marging and sharp teruimsl pointsy
Pinely grenulate; with grani *
ooncentrated distally, snd leduosd
proximally; elements z‘mmdsd o
sub-rounded in plas, and, zomw.ud,

* %o almost conical am slmpst

baoullate in outline..  Hegulariy, "
evenly: spaced, grami dlsmeter;

ess than 1 a1 helght g ana
less than 4 m apart.

(20; specimens)s
2742 pe
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