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ABSTRACT

aterial, comprising well preserved fossil mega.spores', was co-llected from the .K]fwa-KaSOng.r)

beds ne-f:'] f\:lloro in ’Shabz{) prov?nce. Zaire, The age of these bef:ls is uncer':lgi Fioaf; tgz;;?olilfr}?:::;i posi-
tion of the beds, it appears that the fossils come from a Cenozoic and probably b poporc hor Cd(;s .

The Zaire fossils are described under a new megaspore genus Boutakoffiaspora v;fll] il I; coles re':
B. lepersonnea and B. cahenii. Boutakoffiaspora is regarded here as a megaspore %enussc slar Sz 1 > p
sence of distinct proximal triradiate mark and in the absence (?f any trace ((:)1 vaI s i);)dyi.n the presancs
B. lepersonnea differs from B. cahenii mainly in its larg‘cr size, elongate ;)o aih and cnuspsalljnia
of a canal in two episporic folds. Both the species are con51dc'r.ed to be relate. 1{to de e,\. Orcgwau i
because of the presence of (i) three-layered megaspore coat, (i) uncgually thllc] enzl .pem;p‘ v ,l o’ :
Proximally into three folds, (iii) vacuolate and spongy nature of the perispore wall, an (_1v)Bt hr lec ‘a era lhgcé.
The comparatively large size and elongated polar axis of thes‘e .megaspores (as seen in B. epersonnea) shows
considerable variation from those of modern Salvinia. This variation suggests t

i losely related to Salvinia.

o c}’::‘;: ti‘;“}‘;;;;‘::":; ;e::ssénct ?isayydistribution of Salvinia it has been if]ferrcd Fhat the Kifwa.-Kasongo
beds were deposited under fresh-water environment and the climate was moist, tropical to sub-tropical.

hat the megaspores may belong

INTRODUCTION

The material on which the present study is based consists of several sandstone pieces
containing well preserved megaspore remains. The collection was made by Mr. N. BouTtaxgorr
and subsequently sent by Mr. L. Camuen, Director, Musée Royal de I Afrique Centrale,

Tervuren, Belgium, to Dr. M. N. Bose, who very kindly entrusted the material to us for
investigation,

The rock is a fine-grained,
It is characterised by having a cl

material appears to be mixed with
with a few sub-rounded,

impure, argillaceous sandstone, dirty white in colour.
ayey, chloritic matrix. At several
organic matter,
showing strain lamella

places the cementing
Quartz grains are angular to subangular

r shadows suggestive of poor (+++)
port distance from the parent rock to the

. Ferruginous staining
(— —) is also occasionally seen. The rock js practically devoid of felspars, indicating a
long depositional interface.

iption has also not be
Bouatkorr gives the following details, “Fossiles de Kifwa
Kao Provenant des couches du syst¢me de Kifwa-Kasongo* (
et calcareux tendres (K4) reposant sur les argilites rouges et

* (ainsi nomme par N. Boutak offen 1934),

118

he original note of Mr. N.
-Kasongo; Echantillons K, a
étage supérieur des gros crayeux
bariolées du systéme du Karroo
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(étage du Lualaba) et parfois sur des lambeux des grés qui surmountent ces argilites (Etage
du Lubilache). Il y a discordance entre Karroo ct les couches de Kifwa-Kasongo-village
de Kifwa-Kasongo s/Luvua; 20 km environ en amont d’ Ankoro (confluent Luvua-Lualaba)
rive gauche; falaisc dominant la Luvua a I’ est du village a 1 km de celui-ci”,

In view of the present state of knowledge N. Bourakori’s original data need to be
reinterpreted.

Mr. J. LEPERSONNE has kindly reexamined the area concerned on aerial photographs,
it is identical to arcas further in Maniema where the “Lualaba’ and ‘“Lubilache’ of N,
Boutaxkorr in fact belong to the “Série de la Houte Lucki of Triassic to Lower Jurassic
age (A. L. LOMBARD, 1961; L. CanHEN et J. LEPERSONNE, 1971).”

In this entire area, the “Série de la Haute Lueki” is almost never surmounted by
younger Mesozoic beds and where this occurs, this state of affairs is readily distinguishable
on aerial photographs. This is not the case at Kifwa-Kasongo.

The area is also normally devoid of early Cenozoic beds such as the “Série des Grés
polymorphes,” so that the unconformity which, according to N. BouTAKOFF separates the
Kifwa-Kasongo beds from the ““Série de la Haute Lueki” probably separates late Genozoic
beds from early Mesozoic ones.

According to L. CAHEN and J. LEPERSONNE (verbal information) the Kifwa-Kasongo
beds are thus almost certainly of Cenozoic and probably of Late Cenozoic age.

For the present, no age deduction can be made on the basis of plant fossils.

The fossil megaspores resemble in their anatomical details the megaspores met with
in the living genus Salvinia. All the known species of Salvinia are acquatic and their present
day geographic distribution restricts them, except for §. natans, to the tropics. Consequently,
it is inferred that the Kifwa-Kasongo beds were deposited under fresh-water conditions,
with moist, tropical to sub-tropical environment. The fresh-water aspect of deposition is
also substantiated by the presence of fresh-water diatoms (Pl. 2, Fig. 22).

TAXONOMY

The fossil megaspores have been treated in accordance with the International Code

of Botanical Nomenclature and conform with the proposals of Potonit and Kreup (1954)

and subsequently modified by Poronit (1956, 1958, 1960). We agree with the opinion ex-

_pressed by Sau (1967, pp. 6-7), that in the interest of stratigraphic palynology one system

of binomial nomenclature should be adopted for fossils of all geologic horizons. We are,

therefore, instituting a new form genus for the megaspores from Zaire, instead of referring
them to a natural taxon.

SYSTEMATIC DESCRIPTION

Turma— Cystrres Potonié & Kremp, 1954,

Genus— Boutakoffiaspora gen. nov.

Type species—  Boulakoffiaspora lepersonnea gen. et sp. nov.
Type Locality— Kifwa-Kasogno, Shaba Province, Zaire*,

Generic Diagnosis— Megaspores large, globular to clliptical in shape; trilete, Y-

*Formerly, Katanga province, Congo.
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L it Proximal-hall episporic, protruding, narrow, l'hfce-foldcd,dSEIangledb;lhar‘(
mark dlsum?(ti. qh‘\i At concave or sometimes convex, angles obtusely rounde bor Notche|
l'rlan.gu!d.l,lsn .C», " (: ridges prominent; sutface variable, (,~1.'n(Lls [?rCSCﬁt or absent. D,
1mc‘1ap1m gl(\.(\( " i sphaerical or oval in shape, surface smooth to ornamen e |
]ll):lsle tz::lpcx;lj)\:(l\ollltlioMt]g.ls])mc wall thick, three-layered, spongy or vacuolate; thy..,

i - axi ar to clongate,
internal ridges prominent, Polar axis globular ge

Dimensions —

Overall polar length—4-—7 mm
Overall equatorial diameter—3—4.5 mm

Generic comparison and affinity—The external f?atures of .the present f(;s’,s/llls aIlJ('mg with
their large size affords some comparison with the incertae .se(!zs genus .C'arpo 2 wd ucljnaeu's,
a non-committal genus, which was instituted for incorporating fossil fruits an'd seeds. er"cam
common features, viz., the presence of collar-like swelling and anasto_mosmg longitudinal
ridges have been reported to occur in Carpolithus (Ginkgoites?) selw_yn'z Bell ( 1.949) and C.
Jultoni Bell (1949) respectively. CHANDLER (1957) interprets the' apical portion as three
small triangular patent perianth segments. The detailed anatomlca.l study of the present
well preserved petrified fossils do not indicate the presence of any kind of Vascul?.r supply
system. This feature alone precludes the possibility of their being a seed or a fruit. .

These specimens from Kifwa-Kasongo are regarded here as megaspores belonging
to some heterosporous plant. The adaptation of heterospory is still today known to occur
in Selaginellaceae, Isoetaceae, Marsiliaceae and Salviniaceae. Most of the known fossil
megaspore genera reported from different geologic horizons have been compared with their
nearest living representatives, such as Selaginella, Isoctes, Pilularia, Regnellidium, Azolla and
Salvinia.

The present specimens are mainly characterised by a three-layered wall, unequally
thickened epispore which divides into three raised folds at the proximal end. The occurrence
of an epispore is known to occur in the megaspore walls of the genera like Azolla, Regnelli-
dium and Salvinia (SAunt & Rao, 1943; p. 62). The presence of this feature excludes its
comparison with other fossil genera related to Selaginella, Isoetes, Marsilea and Pilularia.

by the presence of three distinct floats and glochidia. Their absence in the present speci-
mens excludes their relationship with the former. This fact also excludes comparison with
Regnellidium and its allied fossils which in addition contain fouy layers in its megaspore wall
(SanNI & Rao, 1943). The occurrence of three episporic folds in living Salvinia has been
reported and are perhaps homologous to the three tloats of Azollq (Eames, 1936; p. 256).
The fossil records of Salvinia are mainly vegetative organs (SHAPARENKO, 1956).
Drxsrra (1961, p- 8) has listed almost al] the known fossil records of megasporangia,
megasporocarps and megaspores of Salvinia. Kircuneimmeg (1930) has described in great
detail the Miocene micro-and macro-spores related (o (he extant genus Salvinia. He re-
cords the presence of three Jayers viz,, the endospore, (he exospore and perispore (often
called cpispore), in the megaspore coat. I'he structural details of the outermost thickest layer
has only been Hlustrated (figs. 16 & 19), which is closely comparable (o the perispore of
the present megaspores (P), |, Iig. 6). 'The other lossil nu'gasporcs ol Salvinia have been
described by Fromr (1919), Nixrriy (1938), Dororirysy (1956, 1957), Lancucka-
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Sropontowa (1958) and JaiN and Harr (1969) as new species of the natural genus. The
species recorded by different authors mentioned above, except for Salvinia aureovallis Jain
& Hall (1969), do not show anatomical details to indicate the presence of a three layered
megaspore coat. They are comparable only in having trifold proximal projection.

The Zaire megaspores show considerable resemblance with the megaspores of the
extant genus Salvinia in having the following common morphological and anatomical
features described by Kunpt (1911), Yasin (1911) and Eames (1936)—

L. Presence of three layered megaspore coat, with an unequally thickened outermost
cpispore (often called perispore), dividing into three folds at the proximal end,
the middle exospore and innermost endospore, both being thin and homo-

geneous.

2. Folds raised in the form of a canopy or tent lying over the three flat sides of the
tetrahedral spore.

3

. Vacuolate and spongy nature of the perispore.
4. Presence of three ridges at the sides. ,

The presence of the last three features indicate aquatic and floating habits of the fossil
megaspores. The megaspores of Salvinia have been reported to float on the surface of the
water in a horizontal manner (Eaues, 1936, p. 257). The horizontal floating habit of the
megaspores is also indicated by the fact that the Zajre megaspores are characterized by
three equilateral ridges, small proximal half, and canals in two of the folds.

In spite of its close similarity with Salvinia as evidenced from the characters men-
tioned above, it differs considerably in its comparatively large size and elongated polar
axis. In all the living species of Salvinia, the megaspores neither attain such a large size

(4-7 mm) nor have elongated polar axis. It is, therefore, suggested that the present mega-
spores belong to an extinct genus of water ferns, probably allied to Salvinia.

Derwation of name—The genus is named after Mr. N. BouTakorF who collected this
material.

Boutakoffiaspora lepersonnea gen. et sp. nov.
PL 1, Figs. 1-3 & 5-8; Pl. 2, Figs. 15-16 & 19-21
Holotype—P1. 1, Fig. 1. Specimen No. R. G. 1725.

Type Locality—Kifwa-Kasongo, Shaba Province, Zaire.

Diagnosis—Megaspores tetrahedral, trilete, amb oval elliptical, outer surface glossy.
Y-mark distinct at proximal tip, arms reaching basal periphery; proximal half narrow,
raised, triangular at the base, trifolded, basal sides concave with interapical grooves, angles
obtusely rounded to notched, internal cavity triangular; distal half large, oval-elliptical,
surface smooth, base nippled, cavity circular. Megaspore wall three-layered, epispore
(perispore) very thick, unequal in thickness, thickest and dividing into three folds towards
the proximal end, folds resting over a thick basal collar surrounding an inner triangular
narrow opening. Transverse canals distinct in two of the three folds. Exospore and endo-
spore thin, homogencous. Three lateral ridges prominent.

Dimensions—
Overall polar length—7 mm

Overall equatorial diameter—4.5 mm
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Proximal/Distal length ration—1 : 2.5
Size of the distal half—5 % 4.5 mm

Size of the proximal half—2 x 3 mm

Spore wall lhickness—}ﬁgﬁﬂgri{/ 537.5 & collar

Proximal (Triangular) 1187 x 938 7

Size of the inter cavxtles—Distal (Circular) 1.5 mm

Diameter of canal — 313

Internal anatomy—The longitudinal section of the complete specimen shows that the
megaspore wall is quite thick and three layered. The innermost layer (endospore) is very
thin and is made up of hexagonal, horizontally elongated, contiguous vesicles forming a
well knitted network (PI. 2, Fig. 19). It is the inner lining of both proximal and distal

unequally thick, 437-937 @, 4+ uniform in the distal part but thickest at the proximal zone
where it invaginates inside, forming a collar-like thickening all around and leaving a
narrow triangular opening inside; it further divides into 3 folds, which are raised on the
three sides of the so formed triangular collar. Two of the collar-like thickenings at the base
of the two-folds possess a well defined canal while the third fold appears to be solid in the
studied eight specimens. The perispore is made up of several zones, some coarsely and others
finely vesicular. In the outermost zone, the vesicles are smaller and thin walled, where
as those lying towards the exospore are thick walled and the innermost vesicles attached
to exospore are large having air spaces. The vesicles in contact with the exospore are again
small, circular, and thin-walled. (PL 1, Fig. 6). Canals are club-shaped; vesicles lining the
canal margin are thick-walled, circular to oval. The three folds seem to separate from each
other along the trilete mark which extend from the apex to the arcuate ridge, about 1 /6
the length of the spore. - \ :

C’omparison—Boutakcyﬂaspom lepersonnea sp.nov. differs from Salvinia hassiaca Kirchheimer
(1930) in its comparatively much larger size, presence of canals in two episporic folds, and
in having a distinctly elongated polar axis. It also differs from the other known fossil species
of Salvinia in its much larger size and some accompanying wall differences.

Derivation of specific name—It has been named after Mr. J. LEPERSONNE.
Boutakoffiaspora cahenii sp. nov.

Pl 1, Fig. 4; Pl. 2, Figs. 10-14 & 17-18

Holotype—P1. 2, Fig. 10. Specimen no. RG/1703.

Type locality—Kifwa-Kasongo, Shaba Province, Zaijre.

Diagnosis—Megaspores tetrahedral, trilete, amb globular, surface glossy. Proximal
half narrow, triangular, protruding, trifold. Y-mark prominent at proximal tip, arms
reaching up to the 1/3 the spore length, interapical sides considerably concave with distinct
grooves, angles rounded, cavity triangular. Distal half globular, surface ornamented,
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tubercles prominent, 100-120 (@ high, placed distantly on the upper part; lower part smooth
basal nipple present or indistinct, cavity circular. Mcgaspore wall three-layered, ana-
tomically similar to the type species. All the three folds appear solid, canals absent. Three
internal ridges prominent.

Dimensions—
Overall polar length —4-5 mm
Overall equatorial diameter—3-4 mm
Proximal/distal length ratio—1 : 2
Size of proximal half—1.25 mm
Size of distal half—2.5 mm

Normal thickness—337.5 . _
Thickest zone at collarf—662.5 p-

Spore wall thickness—
Comparison—Boutakoffiaspora cakenii sp. nov. resembles in most of its morphological
and anatomical features with Boutakoffiaspora lepersonnea gen. et sp. nov. but differs mainly in
having lesser proximal/distal length ratio, smaller size, globular shape, ornamented upper
part of the distal half and in the absence of a canal system. The other fossil species of
Salvinia essentially differ from the present species in their smaller size. Comparison with
the other species of fossil Salvinia is not possible due to their incompletely known anatomical
features.

Derivation of specific name—Mr. L. CaHEN, Director Musée Royal de I’ Afrique
Centrale, Tervuren, Belgium is well known for his extensive contribution towards the
geology of Congo (now Zaire) and hence it gives us great pleasure in naming the species
after him.
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EXPLLANATION OF PLATES
Prate 1
Routakoffiaspora gen. nov.

;, B.licfie’r.:):,:fassp. nov., ><8.' Spccirlnen No. R. G. 1725 (Holotypc).
« B S a sp. nov., Longitudi ecti i i .
perispore. % 8. g nal section cfsp601mcn No. R. G. 1697 showmg uncqu.ﬂly thickened
3. B. lepersonnea Sp. nov., X 8. Spccimen No.R. G 1697
. B. cahenii 5p. nov., cross section alo i ! ‘ and ular
‘ 4 S ng the distal 1 ick i P 1
- (C.CJ. /ﬁ " o - . g g ‘ 1stal part showmg thick perispore wall ( .s.) nd circula
5. B. 1 ] i
- i eg/)em-o::easz spr.cnovi; a lbroken. Specimen at the distal end showing thiCk in(‘omplete perispore wall
urrounding endo 0spo. wall, alon t a 'ee 1 i } ,
e d d g wi h the mark of the three mner l‘ldgCS (!‘) X 8. Specimen No. R. G.
h. B. le/;er.s‘onnea SP. nov., a maon;i i 0 ection sho g
( / sp. vy aanlﬁed portion of i i
” ‘ / ' perispore wall in cross sect h 1 na'g' hi
wa‘c_ VCSI(‘TICS (t.W;) o"l two sides and thick-wu]led vacuolate llleu "y (‘tl' o s sl
CCld o Mo, B o i . ‘ vesicles (th.w.) m between the twe. x 500.
7. B. [e/)ersmmea S if 3 0
- : 4 5P. nov., 4 magnif :d apic 1 1
sisparie Fo1i (C'm. L gnified ipical (pmxnnal) portion of Fig. J. showing canals (C) in tw
8. B. le/)ersomzea S a ifi | .L a d
- - B Sp. nov,, : mugmhcd porti of fi i
vesicles lmmg the canal, %500, Specimcu No l{m?‘ ll;lg; 15 in pl. 2 near (‘:uml, showing the thick walle
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PrATE 2

9. B. lepersonnca sp. nov., a broken specimen showing the inner view of the basc of the proximal half.

with triangular opening. x0. Specimen No. R. G. 1701.
10. B. cahenii sp. nov., polar view showing triradiate mark

No. R. G. 1703.

11. B. cahenii sp. nov., lateral view. X8. Specimen No. R. G. 1702.

12. B. cahenii sp. nov., showing ornamentation on the upper part of the dist
R. G. 1704.

13. B. cahenii sp. nov., same. x8. Specimen No. R. G. 1705.

14. B. cahenii sp. nov., longitudinal section showing unequally thickened perispore (p.s.

and concave interapical sides. » 8. Specimen
al half. ¥ 8. Specimen No.

) and folds

without canals. % 10. Specimen No. R. G. 1702.

15. B. lepersonnea sp. nov., showing three folds (f.) in transveise (oblique)
5. Specimen No. R. G. 1707.
ark and straight interapical sides with grooves

section, two with canals «nd

one solid, encircling a triangular cavity. X1
16. B. lepersonnea sp. nov., polar view, showing triracdiate m
x 8. Specimen No. R. G. 1725.
17. B. cahenii sp. nov., crcss section ol the proxima
ianer triangular cavity (t.c.). X 12. Specimen No.R. G. 1700.
18. B. cahenii sp. nov., Specimen No. R. G. 1700.
19. B. lepersonnea sp. nov., a magnified portion of the end
90. B. lepersonnca sp. ncv., a magnified portion of the perispore layer,
G. 1708.
21. B. lepersonnza sp. nov., broken specimen showing collar thickening

opecing. x6. Specimen No. R. G. 1719.
22. Pinnularia sp. (fresh-water diatom). x500. Specimen No. R. G. 1709.

| part showing three folds (f) without canals with

ospote layer. X 48. Specimen No. R. G. 1697.
% 60 Specimen No. R

(c. th.) encircling the triangular.
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