
ciyptogams and Gangamopterids.. Ihe 
latter group are know*.to be associated 

. with tillites in other regions. (South. • 
Africa, Plumstaad, 1957), ani their • 
presenoe obviously infers a eoia to 
frigid climate, .The abundance of- ■ 
lower orders and the knowledge of - 
glaoiation in the vicinity also implies 
a veiy wet.environment* . -

• During Black Shales and Coala and 
Upper Waniie Sandstone deposition - • 
the prevailing tnacroflora consists 
of a mixture of vascular cryptogams, • . 
and increasing evidence of Tretc- - 
conifers and Gloesopteride, - '

' Gailgaiaopterids gradually decrease 
in abundance which is evidence of 
amelioration of the climate. The 
wet conditions obviously continue to 
prevail, supporting the abundant 
mixed flora which initially gave 
rise to the coal and carbonaceous 
horizons. -

Duxfcsg Kadumabiaa times, the gradual "  : 
dominance of pollens, and in particular 
Stziatiti, infers the presence of the 
■true glossoptarla flora. Eriletes, 
tfonocolpatea and non-striate disaeeites ' 
Indicate that cryptogams, oyoado-



. eijtabiishect ia the maorofloral.  ̂'

. assemblage* The atnindasoe of vinff- - . 
. diessiain&ted gyonoaperttoxus pollen . , 
and the platft forma asaooiated with ;5 
-them indicate the existence of largf •

\ gyanoapennoaa vofldlsnds vtth possibly 
a amaller percentage of cryptogams 

. living on the edge of the poola and. 
swampa fcnown "to exist at that tltus* . .

. She seasonal production of miospOrea 
U^ispacted by ELtunetead, 19C?). aad . 
the deciduous fall of leaves indicates 
a seasonal change in climate* Ibis 
view ia supported- by the growth rings., 
of trees known to occur la correlated; 
horizons. Slucrtuaticm of-Haro to , 
cold seasons are therefore indicated* 

These interpretationa must be regarded _ 
as -tentative, as future basin aoalysia 
will give a aore reliable, eet of facta 
on ■whioh to tase climatic and ecological 
conditions. A ein&Le borehole core ia ' * 
subject to local ecological'end edaphic . 
factors and is thus not reliable for • 
regional analyses. ,

- x v ^ r r * ' — ~ ~ r

’ f l .



SUHMABT AOT> COHCIgSIQHS

1» The Matabola Flats borehole core, Kld-Zambezi 
VaUey> Hhodeaia was sampled, for -the maceration 
and extraction of miospores. The borehole : 
oore is 1  206 ft deep, and passes throa^t •

■ Madumabisa. Shales, TTpper Vaskie Sand^onesr - - 
Black Shales and Coals, Lower Waniie Sandstones, 
Dsyka, Sijarira Sandstones (Basement).' •­

2. A. standardised maceration schedule was compiled. ' 
frorc a series of experiments on Karroo rooks*. 
105 samples were processed, of which 45 pet - 
cent proved, to he productive and in a suitable 
condition for analysis*

5. IfLorosoopio analysis and a photographic ■
catalogue (in contact print form) were -
completed. 55 genera and. 100 species ware 
described and classified along the lines of 
the three basic "schools” of systematica whose 
work has bean published in Southern Africa.

4* Prom the microscopic analysis, quantitative and. 
qualitative results were obtained. Prom this 
the microfloral trends of the major miospore 
taxa were drawn, and the atratigraphic.ranges . 
of the individual species compiled.

5* Prom this synthesized information, a tentative 
zonal schsne was drawn up far adaption and. 
use in future correlation. . .
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It was concluded, frost palynological evidence 
that ths sequences an the Matabola flats ■• 
borehole core were typical of J&ver to Middle 
Gondvana Assemblages. - -
Sour adospore assemblages are distinct c'- : . 
with three -transition zones between them. - 
Ihese were correlated with the Florizones . 
of South Africa (compiled by G.P. Hart,
1967) and coincide (very closely} in all 
tnit the Ihtyka. fbis confirms Bond's South 
African equivalent age proposals for the . 
Shoaesian stratigraphies units, based on 
other evidence. Other comparisons were drawn ' 
in Africa and abroad in Gondwanalaad, imply- ■ 
ing that quantitatively sod qualitatively - 
similar miorofloral assemblages are known . 
from Madagascar, India, iustralia and 
Antarctica during Lower Gondvane tiaes.
Three major climatic phases are presumed - 
to have evolved during the tames of the 
Matabola Flats sedimentation, based on 
climatic and macrofloral evidence. Shat 
climatic Changes occurred is confirmed by . 
the odcrofloral assemblage changes. ' 
Climates may be interpreted to a certain 
degree by the inferred macroplant affinities—  
the earliest climate supported abundant • •• .. 
vascular cryptogams (Triletes) with cold- 
loving gangamopterid elements (Monosaccites),



During Mack Shales and Coals and Upper 
Waifld.eSandstone,, the apparent aaacd&tibn ' 
of.Protoconifera (noa-atriate dlaiscoates-),' . C 
Cjrpado-gSakgopsias (Honocolpates) and X
vascular cryptogams (Ttdletea) with: the ;'
consistent appearance of Sloaaopterid. . '; 
(Striatiti) members indicates a nixed flora . •' !

. existing in what must ha^e ‘been a wet., but eo'cj, 
oiiaiate following the glacial epoch. Ihe .' •• 
-waning of the Gangamopterld (Hcnosttccitea). ' 
elements also indicates.an ameliorating. clinats. 
Boring Maduoabiaa Ifcdstone times the dominance .'' 
of pollens, indicating the presence of •• 
Jrotoeoaifers (non-striata disacoates), 
Glossopterid (Striatiti), Cyoado-gtekeojaid ;'V 
(Monocolpate) elements, wlQi minor vascular - : 
cryptogams (Triletea) in the macroflorai 
assemblage infers a drier, warmer climate. .
She faot that these pollens are associated’-- 
witk plants known to be deciduous seasonal, . 
distributors of pollan and leaves also : • ■
infers a distinct seasonal change from warm • 
to cold. .

®be conclusions drawn so far illustrate the 
potential of palynology in Ehodeeia. Gaps' • 
exist where horizons are unproductive or too ' 
big&ly carbonaceous to yield satisfactory.' - . \ 
results. -Further work throughout the entire ' 
stratigraphic sequence, and study of the • - • ' ^  
-microflora at species level can indeed Beira . . •: 
to fill in the gaps of knowledge still " 
existing ±a Southern. Africa palynologieal- v  
research today. • • '
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3W 8/I100/426 
3V-37/1OBO/420 
32-31/945/420 .

Prcxiaal v le i; ...

Proxnal vise, ahoslng characteristic double 
fo ld ; . . .

Proxlual v le i; •
Terminal «ie«, Moling granulate sculpturesj 
hrnlnal vies, stating extent o f sonolet* 

sutural • . . ' -  
Seai-fernlnal v le i; ... . >
Olstat *ls»; splnate .sculpturs; -
Olstal vies; ito iin g  reduced satfpfcri - .

and consists suture; -
Seal-tsnwial v ls i, shoiiag Jerrucab ' 

sculptors; . - -
latere! vlas, shoslng reticulate sailftare 

a»d pseuds clngulats structure; ■
Tefsinal v le i; open ■onoleiffsutura;
Lateral vies;
Lateral vies; . ••Utsnl rim .

late ral v le i; -. - . .
lateral vise? - • ■





acmnTiOH re sure amus

f fo v  . Rase Reference, f t ) ,  of

3-? ■Cirratrlradltea , 
afrtensnsls -

1-2G/784/4()6 .
2-26/783/403

3-26/79S/TOQ

4-S/79f'V fl
■

WO

Wl/1261/333 
. 7-<O/10H/3J3 

8-30/922/436

lt-12

13-14

R.-vrwriMtMulR
9-30/923/4Q8 

JM0/919/40& 
I t*  8/230/990
12- 8/228/890
13-42/1246/9(0

14-J9/I139/B53

15—IB 15-34/1005/414

.  ■ 16-34/1006/414

17-19 DenM,”r,tS5-E’ 17-19/570/537

18-19/566/527

19-19/579/537

20-25/745/541
ep. nova

21-25/741/541
22-25/752/541

Proxlial y in ,  ehaiinjselleral Stfuciorsj- 
P,-ti)rioa| v ie i, shoafng strlitr« Jengtfe -an^ - 

thin !«fcra; "
Suh-equataf!a!°vi«r  stioting d is ta l^-. ■ -. 

eonafe sculpture-.. . - • ’■rj.:,-.,--

sMSiiBMtfl?; ■ . .  M *
Proxtoi. v ie i) iw ts le  la rv .. - _ y - y  ■ -

a t cava spinate;"-— *a*j^

Sub-sfloatorlal v ie*: • -. .__
Proxlflal v ie i, shoilng tulSjui-slEnenti!
Distal v le ic staling bulbous glaaents;
Proxlaal vie*. shoring sapa rated pointed 

e lm n ts j
Sub-pToxiial vie*, do ling separated . ,
. pointed elements; . . . -
Distal v ie i shoring mntrwis aplculate 

eleaents; • - .
Proxlssl vle», sfigain? peiuctlpn in  size.

o f sculpture elements; - 
Proxioal v1at|- sho<I&9 thickened labra , 

and ciaguIuB; -
froxita l v ie*, shoting proxltal caara_ 

granulate exins; • . . .  -?
Equatorial v le t, shoeing distal vsmrate 

sculpture;
-oc iu l v le t, sharing sutune* extending 
te nal'vln sad fine granulate exins;

Distal v ie i, shotlng ccaate sculpture; 
Equatorial «lei,ebo«ins equatorial .zona





bhmmum to pute s - aletes: jusatcs; meats

Etgi ’ L  ■ Sane Reference lo .  s f 
$Dgcig*n

1-? la-23/690/537

1b—21/S23/537 
2-22/870/53?

3-4 3- 1/17/1130

W ?
v- 7/193/1006 
5-35/1047/414

13—IB

Variety 1

EE
li
ES
SS

ll
ii
ii
ll

Variety 2
14-25/756/541
13-25/761/541
16-25/760/541

17-111 17-23/694/537

M

80.  nova
16-13/562/537
19-39/1125/885

29-23
herrldus

20- 6/181/1006 

21-14/416/9V5

24-25

2JJ-43/1269/940
23-16/491/975
24-41/1202/333

7S-77
25-44/1327/95
26-30/9!B/jflB

28
29-30

trirsrlla fns form 
-trlradntu8

■27—41/i 212/333 
29-35/1043/414 
29-43/1271/940

30-44/1328/95
31- 2/52/1064

33
tr lfad is tu * *" 
faraa strla tus. .

32-42/12(2/940
33-39/1139/B53

In-aperturate spore, shoring sSiscrsta

la-aperturate spore »ltb fractured '  - -  
exine, short Irresuiats folding s»3 ~ 
flue granulate sculpture;

In-aperturate spore, i l t h  Ions noisy 
exlnal .eleaentsj '■

Hot* tnverted fo ld ing; .
Dote fractured exlnei '
Soto posslblo suture; -
Bote Inverted fold'.eg!
Proxlu l focus o f ’ Kalry" «xine;
Equatorial vIs* o f "Hairy* exine;
Hots directional flow o f 'Hairy’’ sleaents; 
In-aperturate spurs; pranaal focus i f  

•Hairy* sjlne ; •
Equatorial focus snoslnj "H sirj" slaHnts; 
Prsxfasl focss; '
Equatorial focus, note apparent doubU.

»atl s f  sxln*; .
lit-aperiursie spore, dnfiiiQ  concentric • 

rings In fnne;

exine;
Seal-folded tetrad shoeing granulate

Poorly preserved speosen sfawlng granulati 
cxloo} •

Bets suti-laavigits exine ( enisdlf 
toie ildth of ctomnIU; - - 
faorolpata spore; s«l-pro*i«al Y:er 

elRKlRS thickened ris; . •
Sots indistinct suture; >
BcnccolpaU spore with trllets *jtorai

Distal focus shoeing rounded fwtllns ■ 
and concave suture; .

Distal focus, note granulsts extra; . 
Distal vice, Shoring elongate oiiiSS"̂  

jlth ramt parallel tlihiw ltus.



r

PLATE 5 -  ALETES; JUG ATES; PLiCATES



w - • Haia' " Rsferencs jfo. o f
- • SnmlMn: ;  ... . IfeiSS ;■ -

: 1-2 PpfftnftaoIoKVstKK nlntilis 1-a/843/<GS’

2-31/938/«08
. J-35/l&i8/<0S

Oisaccatsilriate (Hjllw» sta?'ng "  
central proKiaal. lonsiW ira ! su)g£* 
frassd by OilcKmsrfllpsi " .

' M  ' Protchaplomlaus . 
llroidus .

fro xtia t vIc t, shoaCng ftarrtu trans- 
1 v in e  i ls ta t sulcus;. .

4-25/62(/Wa

5-2B/J25/4BB ■;

Equatorial \ { t i }  shu t®  jSSahi smbV .
distal to rilna tlo^f .

EgurtwUl vlw j.stio jtflg-.coiifw.^ •• 
ratfculatlM  o f aacclf ■

6-11- PSitehapI vnlnifs 
dlaoonaHs

6 -̂29/668/408 Proxlasl vfH» i s d S s t a lo f t g S fs i  
central body; . , -  -1-nmiw ProxlBal narroa d ltta ] silicas; ’■>•.

6-26/781/W6 froxiaal Indistinct o&Jique rtrtae;..
9-26/8I3/A06 Proxual narra distal sulcus; •10-WI3IV95 Prcxlaal Indistinct oblique sfrlas;

H-M/1333/95 Proxlual line  In fra-ratim la tion; -
12-17 *p, h 1MVHM /95 Sest-proxiul v ie t, shotlim te ra ita l 

attachment of saeci} .' 13-44/1307/95 Ssal-proxtu] vi<>, shooing s tria tlon - 
pattsrns; . ...." 14-2^/730/537 flfd a l vU», Bhoilns late ral attacfr* 
tents of s ta ll aaccl; -* ■ wmvai ?m na1 vle», snoring gramftats 
sculpture on r ib  etfnes; . *

16-22/664/537 Tenslnal vlB*, out<1ne o f soalt 
teratnal saccf; '

17-22/665/537 Temln*l v 'e t, d in ing fine In fra - - 
reticutattw i of saecW -



\

L



Fig. .‘Sam - -Rsftrerrc# Ho..of ■ 4 Botts ■ ■

1-7 PrcrMiaploxvplrtw. J-21/63S/639/W0/53T 

2-21/636/53J 

>21/637/53? .

4-21/644/537-
W1/8W/537

B-22/S58/537-• • 
7-22/655/657/53?

FSlar.vtWj dlstaVrbi^sstiojifis- ■, '> 
distal fractured sulcWj - v  

Distal focus, shoving c1sar'fiv1w *  
rstScuktlon o f sace i.ft 25Ci/5 f  • - 

pm 1 ia l focus shodna cui-vad ribs ? ,. 
and.Indistinct esntrsl todif.-v^. . 
(x 250 ) ,  .  • 

TenriiuV v le i, *htmln9ihicKBn«tf:r1bs; 
Terslitsl v ieH fiho jfn j IafsraT saccl 
. a tts dw n fi ‘  ... ' y - v y v  
Seii-polar vie ), dlsfal. focuss. >-* 
PraxlMl- focus, sta ling sub -j^H o i-

stria tlora ; . •: - - .-r,-?



PLATE 7 -  3 T RI A T IT I







f tg r ' « Raw • feference 8». of
SiKr.fMI - ■ k t e i  - :

• 1-3 Sh’tafnnn'!nK3ri>tt«s
cancellatus

1-30/915/^03 fro xfs il vfen, «to»Ing sufr-paraUel - '

'  ■
2-3C/901/408 0UU1 ile » , ehoaing distinct central

3-30/902/(08 Distal vfee, shoitog sacci evirlapplng - 
distal sulcus;

4-1J StrlatowdiKaroltsg 
so.cf. S. fusua

Ml/1205/333 Polar vise, proxlsal focus, staling 
s triae aad large f l lis y  sacel;. " . Mi/1206/333 Polar »le», dista l focus, shoplng narrot

*• 6-26/832/406 ft la r  visa, d ista l focus s W ng oa tfW ; 
distal sulcus; .

7-25,i51/4f)6 Polar v1eva wcxtial focus, goring . 
S n iis tiflrt striae; >

" 8-38/1118/426 n ■ > t  *  - .
" 9-10/1117/^26 Polar v te t, distal focus, stating . 

narrot dista l sulcus;
10-^8/841/406 SeeS-polsr vletr, dista l focus, shoting 

narroi distal sulcus; .
" 11-28/8(2/(08 Seal-polar v ie i, shoting indis tinct

12-15
ranis

12^4/712/537 Distal vie t, shoting sub-parallel striae,'
■argiiul crest to froxnal cap} dis­
ta l sulcus narrot due to  repression;

" 13-36/1074/41<t Proxiaal visa, stinlngsutrparalUl .ribs 
and aide distal sulcus; . .

" 14-25/768/541 Proxiaal v ie t, shoting sutr-parallel 
striae aid urg lnal crest; '

15-2/769/5(1 Distal focus, shoting Indistinctly l id ih  
o f dista l sulcus;

16-17
. cnaaunls

15-21/547/537 (star * fe t, proxfial firaa, sharing, sub* 
parallel to oblique striae;

17-21/646/537 Polar vies, distal focus, shoeing id- 
dis tinct solos and coarse In fra- - 
rstfculatibs o f sacel;





' / i f f . Ka» ■ ■ Rtfsrejite Jb . o f-  
Saiciten • - - ItatM .

.1*8-
ocfortriatus

1-2T/63VS37 Sest-polar Vtsr, prMinal foots,; aha- J  
in j  thlcks/isd iarginal crsstto  - 
prexlsal cap; . ~

2-21/B33/S37 Sssl-palar viec, slioiJns saMi stric ture; 
Seil-palar vie*, jnn U a l .fodos ^  - 

shoring ttilckenei lon jitm iinst sirlaa' 
■Ith short irreguUr.iranswrse s tr iw ;

3 - w m /s r t

•M3/682/537 Seal-distal Vlei,/slu«lns rOTna diria } : 
scleus ani ihickeiiBif «arginal c res t., 
ia  f*m last rapj ..

5-S8/llJ9/<26 Proxlral » l« r  partia lly tfl*presse$' / • ! :  
pollen grain, shoring sMi-paralTaV0  -;' 
striae's . 1 ■ • , i . y."

$-23/699/53? Ssii-poia rvtM , d io iln j jcosra)./
structure; •

7-1T Striafnrwrtowirfii+M ct> fl 7-22/667/537 fa n iia l Y ie r, sftdrinj. Irreaular loogV ' 
tudinjl jcd transrerse s trla s , s its ) ’  ;; 
ttrprsssed; •. ' ‘/ ' V

6-23/705/537 fro x iia l vie», shotfrij general ilro e fiiiJ  
b  206 ) ; ■ . • ' ■■■ . '

9-29/896/403 frox'tul vlei, shcai ng. darkoftj; centra!’..' 
bodjr tith Irregular longitudinal and - 
start transverse stMas; • ;

10-27/897/WB Proxlul Ylar, shoalng soapressien if..

11-23/705/705/537 Proxlral visa, sharing frre ju lar. • ' 
longitudinal and sfwrf -transnree ' 
striae; and darfcensd radial -folds of



1



munition TO PLATE 31 - STRUTill

Fla.;;, Baa Sefertflte Ko* of 
■ Soeciinn • . . . .  . .  i \ . ..

I--4 1-44/1309/95 . . ’ranisal V|e», shwlris.csntpl
rrrabpemfensls-

2-44/1336/95

5-44/1310/95

a v u H / M

longitudinal sulcus and rasfse.ln fra*- 
retlculatlon o f sacel; 1 .

P m lta l vte>, shoving general: : 
structure;

Proxlsal v ie i, shoeing central 
longitudinal sulcus elth faifeldiafy' - 
la te ra ls tr lw ; . . ..... , . • .. .

Proxlaal vlas/ahonlnj etrfae pattena.'
.5-6 - Haihpci Ionites sc. A. >33/988/414 Proxlia! vise, shoeing oblique to ' .

6-33/979/414

sutr'paral le i longitudinal strfae j i th  
long transverse striae}. '  . v'.J-J £  

(Voxleal sJiOilrij b ros fd lrid l 
sulcus eiih perifSeral fol.te_=fciifc; , 
base o f distal saecl roofs}.

7-8 Strlatoabletites 7-44/1321/95 • Seii-polar vise, sTioslr.g small ;.... ' ; j
MiUicSrlatlls te r iin a ll j  attached sacei and 1-a

8-36/999/414
elongate central body; . . 

Conpresssd apacieen, setl-polar vief>;. ’ 
shoeing eeall tnrslila tly  attached’ : -

9-10
nnviaulensis

9-26/797/408 Proxlsal vle», shoeing four broad ribs 
separated by: relatively indistinct.

10J8/1186/426
■Ida striae? . . , 

Ended speciaan, shoeing broad ritep  -
l l - l i ftiHulsnollMiltes 11-44/1316/95 SeeMlstal v le i, praxiaal vent open!

hannonlcus 12-44/1318/95
13-44/1311/95 Seni-distal v le i;  -

14 Hsni»nnllMtter, 14-20/602/537 Proxlaal v im , shoeing longitudinal . .
fcerrouentis striae ultb ong transverse d is til.

striae fm ln g .a  eeatral transverse
sulcus;

IS Vittatlna africana 15-33/96h/414 . Proxlea] *iee,-shoeing thickened.
s trla tlonsj

16-21 Vlttatlna ninlma 16-36/1071/414 Polar v le t, proxlsal fosus, shosint -

17-38/1670/414

18-35/1036/414

longitudinal striae} .
Polar vies, distal focus, sharing terilre 

thickened structures; . . . : 
Polar vise, pruxtul focus, shoeing 

longitudinal s triae; • .
19-35/1035/414 Polar vise, distal focus, shooing .

rudimentary sacci (Infra-punctate);
20-44/1312/95 Seat-polar viee, shoeing rudfaentary . 

terainal sacci;
21-44/1313/95 Seal-polar viee, shoeing longitudinal.  .

Continued/...



‘C. J ft*. ! fen . HeferSjii-fl.l®* «f -
’HHnHjrasfr'lcana. TZAVmyw .

ZM1/9WW

27-28• JffMWIIfaa 89. •
' 2J-27/835/40T .. 26-m/jot/m _27-24/8S2/*l8 •

1 28-2S/863/4® . .29-38/1095/426
31-32 11 Unites untcne 31- 6/24B/890 

J 32- 5/213/5005

SssHmVR. tow'lw*.".''and longitudinal atrt» 
asl-walMl «!e>, sW!nfirani1ntHtI»!i.

ef rtriWi , ,
Pr«:T>al * l6 !, ahwwj j e n s r t lw h ^ * .

P rw lsil \ l e i ,  shoeing f l id fw r t ir r  | 
ICregiiler W U h  w k « !  ‘  *  PiwtliaV. »f«, 'tfcwinj 

R w iw l V ie ., sKWfpg KWlete w t i im  
FfWlsal V H./.aM ftS ig tfle rsl.^S cttW ,: 
Ss.i-polar We., f l f t  f o r f * * ]  t r t t r f *  

stfturs and t \  U \  g e n e ra l 4oI<k? 
along ssw? w e t s , ' ' ■•; fcoxiiat H«, staiwi U4u««t 
te tle ta  airture slid dletal peripteral-.,' 
-fnlds atonj a .« l  roots; -t

i?8S



H < T £  „  ,  s n i „ I T ,



t§1M ' u  n f̂eraatelo.jiif
i$a*- — {■ î /009'305'

'■ ' V'* . ,r. 2- 2/53/1064S-18/553/R®
H2/12E6/9« .

• 5- 2/90/1O& •:
' ; ■ 6- ?/la3/l0d6

’ ’; 7- 2/38/39/1116

. » » . * .  - 
offlap; - .
ieapJy.'8Bccus,slM»iB4Mrni*s^si :l 

f l it ts !  v isualis ing narro».ssc«I;»M.ii
- squaterial peri phera4,.folife t i - ’ v ' 
P n ix lta lv le t, stating M ie n 's  lifci ,-t

sub-equatorM pertlW al ioT i# '- 11 
saccui. Detachtent,' t i /a '< !« n r t- r l i

- ajOal -to a filap j . /  .. s •< i 
fusty ^ c u ^ s h o ji it f iA a a f^ x le s l »!

Fro*jts l v ia i, shmfri5 tiBaV!* W ie i  ■ 
suiurn and enuaioptal 
SerttJiera! fn ! is ; dffUtr.Tsss'afl- 
overlap; ' f l , ' ' • .

Eapty saeeus, shoijn's rel'atHeTv fei 1 • 
pm laa l ssctus «5dth) '

I:

m





fe w  . ' JtefcrMCrJfo. o f '
• SMCiMB " . .

4 - t ;

M M

m t )

ytiSaHwlTBBltesjwu?

W5/456/665 
Z»7/191/|92/! 006
MVW/AOB/975
4- 2/W1064 .
5- yW AUB 
* •  1/21/1130 •.

7 -  5/64/100

6- 7/186/I0Q6 .

M8/547/585

10-43/1264/1265/ 
940 

I t -  a/220/930

12- 2/51/1054

Ytuiiasl vle«, shMtrij g'enerjI fttrv5h/ft£J

»let, ‘s fio ti/igp rns m H on a lfa li 
• Itt l ssttus otfla ji K ijn s l 

itpiy sacws.shotltq pisaii/la . 13 
Proxfjwf vle«, «KoDing tr l l? is  s ttu re j . 
OUial vie* o f «pty ?a«iis1 s t i l t -  

p le sH n jc fftc tf '  .•• ' ;
P m lta l vi««, tlia ilM  fcnsi tentVsi.- -J.’-t 

body, t r i ls ia  wtuiTanfl .rab4$aln rW K 
pfriptieral K ite  btlOT SaccuSj iiatSctH V.; 
Bant tirie>i

Slrta l v le i, all tiling jenefatstmriijPSj--. 1 
wi«irt5nB5of.3sccu»f; : ’" ' - ’ I  

frostaal v le i, shwMglrifra-pimrfais ■ 
atulolufs on cantra* body 

Distal v ia*, shdtta? g w tn l s&>iitar6f  
• *ac«t outline en tire ;.
Pmtosl »5b», sowing u f i t f w n * % r f : ‘V

Eapty’saccuvsbotlng raiJta] 
lit f f t-M ila iU U w  « f sss&s w tyS ji . j  ‘ 
eargtn eiitira ; spcelMfi W rtta llj',,-
W ta l)  . "  : . ' s k ; . .





Densiiallenitos indlau

805/420/940

3-54/435/975

4- S/177/1C06

5-24/726/537

6-37/1067/420

7-25/745/54)

.8-34/1010S/414

- 9-34/16)OB/414 

10- 1/24/1130

'tetw ' .• - 'V•.

Wm!m1 * Ie t, shoeing short jpnclpts ' 
satire bilateral saccate w w i'tift)*  11 , 
afld infra-punctate sculptor* an . ■>. 
central M i  extaej ••

Proxi»a] v fe ij staling equatorial part* 
pheral folds beloi smcus dsjadiwnt /  
l ira ;  . . ' .

PraxIaai.yUa, shooing bilateral and- 
saccate a n jlltiw i parallel trafiswrsa, 
distal peripheral fo lds, efcetiTar . . . .  
proxfeal peripheral-foWs awt 
elongated longltudinaf pfoslaal suttQsi- 

Ptm Im I  vie ), shoeing b lla te ff l l.W i-  V- 
saccala condition, t r l t r t i .  « f r r * . » 4 : 
trans«ereely oval outHns o f frcs liaV  ; 
saccus detachsent l in e ; - -/.■••« "  

frnxlaal vie«, j to i in j  Jaroe folded . : 
saecut, seal) danse central body t it f i  
Indistinct saccus detactiaanti ■ ; 

Ss»i-pmi»al vle t, shoting alsort ’ 
obscured centra] body aid larss ' ' ’iv  ' . . 
f i lm y  saccus}  ' \

Proximal vls« o f folded spactaM ;
illus tra ting coarse sacci Infra-, 
sculpturs; Kabos along eaeff aarjin- - 
«nd dense central-body} - 

Polar v le i, prodtgl focus, sboilnj; . . 
granulate.sculpture hi central body, 
Indistinct proxlial e«aatotfal 
detachtent o f sacciis and fa in t - 
tr tle te  suture axteadinj-oirto saww- 
w Ibsj '

Polar vie», d f jta l fdeur, shoring . • 
coiplets dista l detactaentof saw®..- 
fros contral body;. ■ ■ : 

Boiall o f aepty Saccos shoei.*g dtsteate; 
conditltin ettti joining late ral: 
bladders: H.8. DlFferentlal infra-:- ■ 

. sculpture; '• • •
Detail o f supty saccus, sho«lnj;4i' • 

lateral aonosjccaie condition; . 
s l i l la r  Infra-ssulpiure-aniatnJrturgf

Rafeltnc* So. of 
•SpScfsenfH.

1-2



P t ATE 14 -  M O NO SACCITI



.y" ' c RfUBATlM-Jtt ftiTE Mi -  IKlMOSftCelTI- .

—• . W .-  Jlagirtfleailoit i r iM  eacspt there.stated- !

FlS. . Sait- Beference Ha. o f . 
■ • Siwrfaw . • . ? . IfoifS': ;•  . :

1-2. Parasacelfas sa. . 1-2SW6&/537 Ssilrproxlsal K lw ^  sfroilnj Ifg b f .
central iody,' dark coarse lystrijtt-1 
ureJ ssccusj .

*  . 2-22/653/53? Sfioefafl general structure &  200: /> ?
3 V irlklnnliiin ltes «htaa 3-3/601/1006 P it i iw l  Tie*. s fo iio^M ntra l Body, 

ootlln s, distinct Siccus roots a i  . 
a l l j h t f r i l l  in iactus; .

4-5 V. ra d ia llt , . . . V2/S9/I0M P m isal v ie t, Noting flense . 
triangular Central iody! -

5- 1/7/S/1130 : Proxlwl vle», abusing rupture * 
Mntral exlne feapty sSccds)^ . . .

'6-8 V.abseiirue . 6-H/415/416/3JS Pm las l vie», stioiing trHets-wtaraj 
Pm lsal vie r, staging-trUsts- attturaj 

saecw li>fra~sfruetBre a * l Siti?s-. . 
t ln c t {partial) outllna o f  central.

W3/1267/8S/9W

8- 1/2/946 Proxlaal vie*, s ligh tly ooapresselSj,.
9-10 y r w — p c y f r  sp. 9-34/1025/4)4 Pruxiaa! v lr t  o f s e l l  speciesfi, 

showing s tria te 'cu itra l bodj; . --
10-28/859/408 Prixiaal viee, staling ca*pr9ssed.: - 

speeiaen; central body s tria ta ; • 
Proxlsal vie*, shoeing peripheral v 

folds w io M e  suturs. 'Speclasn .
11-12 Pn+nnioisMriiaS 

orannlatus •
11-22/660/340

U -1 5 /W T O P m tn l  ' i t a .  shwrtns wri.Mnt'Vf 
centa l body,.pari tfreral folds . 
associated s i f t  Sacclis roots, v  . 
unolete auturrand bH steril 
organisation;





I

Phtvsaccus sp.cf. P..

MisBontes tanuicorpm

l-ZT/863/408

Z-31/S56/4H

M7/187V«6

WVHHS/4H

M2/1223/940

6-16/345/9<0

?-!?/5lO/9'0

M4/1325/95

9-25/841/408

10-31/S31/408

13-25/762/541 

:5-M/1019/4H

14-37/1087/^26

iwvm/wfwi

II-26/776/40B

is-a/mHw

Distal v U ij shotfog t-a  oval central...
tody, concave i l j t a l  sacc| fo6^> / 

Prcslwl V iet, shuolng dieloiyloesBt - / 
outline and IdnjttudWalty elongated--:

Distal via*, shoeing distinct ta liral- 
M y ,  l« M  i lta s i  swc? #11 iad isr-^  
tlrrc t distal root?? . :

PpM i« 1  Yla«, shwlng Slightdlp foKl- -, 
U n ity , distinct cin trat M y m i  .. 
broad distal ions; ; -• •. . .$ /

M a r  v le t, shoving broad dista l zone 
and coarse radia lly elongated lusea'
In  saccl lnfra-rsttculK lonf 

Sesi-polar vte»t  stating traploJtyJoMta- 
M iln e  and toersa; rounded tusB " 
saccl Infra^ jVattonf . ,

Polar v1f», s h o ;„ j broad dista l M ig j i  
speclasn s ligh tly  fo lded}'  .

Ssal-distal V ie t, shpeing W X  sulcas;
haploxjlonold rounded t r f . l te ;

Distal vl9», shotInj nsrror.*alet».«
central body; , • .

Proxlaal v ie t, showing central body anjl. ; 
haploxylonold longitudinally oftT • 
orttln *} : '

OSstsl v in ,  stating narret-ilsta’. s s iw ^ . 
M a r  v iw , sho*lns (1-a) oval cent?!-, 

body (outline toutted-ilp), and distinct, 
lateral bladders; :  . \  • :

Seal-tenatnal jle n , sftwlng terainat . 
attachaent o f sacoi add relatively. - 
indistinct saw! raotsj. .

- Proxlaal vise, shooing l ira )  M a t. 
central body, and lonslttdinal ba r 
In saccl and central body «1ms V 

Proxlaal yleas, ahoiinj derlS* centrsK 
bodies and slight-dipl«yt«ioW  
Witllnsj . v - , j i

OUtal v ia *, sbaiiftj ImJisttnctcaotral 
body, coarse saccl tnfhf-retl.Mlatloa- 

. and distal sulcus}: . . • ' 
Seal-distal v le t, shoeing body,

saccl Separating dista l I f  and coarse
• saccl 1nfra-rstfculationJ 
distal vie», roooded outline ani oa rm  

dista l suleus} : . . . .
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