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ABSTRACT

The present paper deals with the systematic
description of spores and pollen from 3 shale sam­
ples of a boring in Calareti zone situated S.E. of
Bucharest, Rumania. The palynological fosoils
have been assigned to 44 genera and 75 species of
dispersed spores and pollen.

INTRODUCTION

THE present paper deals with thesystematic description of the spores
and pollen recovered from 3 carbona­

ceous shales from a boring in the Calareti
zone situated S. E. of Bucharest, Rumania.
The Calareti zone is a part of the Moesian
platform and is delimited by the precar­
pathic and prebalcanic depressions.

Venkatachala and Beju (1962) have assign­
ed uppermost )l'amurian age to the assem­
blages recovered from these samples. The
palynological composition and their com­
parison with other assemblages have also
been discussed by the same authors.

SYSTEMATIC PALYNOLOGY

Anteturma - Sporites H. Pot. 1893
Turma - Triletes (Rein.) Pot. & Kr.

1954
Subturma - Azonotriletes Lub. 1935
Infraturma - Laevigati (Benn. & Kidst.)

Pot. 1956

Genus - Leiotriletes (Naum.) Pot. & Kr. 1954

Type Species - Leiotriietes sphaerotriangtt­
ius (Loose) Pot. & Kr. 1954.

Leiotriietes adnatoides Pot. & Kr. 1954

PI. 1, Fig. 1

Remarks - Spore triangular in polar view,
36 fJ.. Apices rounded, interapical margins
straight-slightly convex. Trilete distinct,
rays narrow, ± uniformly broad extending

up to three-fourths the radius; commissure
well defined. Exine ± 2 !J. thick, laevigate.

Leiotriietes tumidus Butterw. & Will. 1958

PI. 1, Fig. 2

Remarks - The specimens described here
are smaller in sil,e than those described by
Butterworth and Williams (1958) from the
Lower Carboniferous of Scotland.

Genus - Calamospora Schopf, Wils. & Bent.
1944

Type Species - Caiamospora hartttngiana
Schopf in Schopf, Wils. & Bent. 1944.

Caiamospora d. C. mutabiiis (Loose) Schopf,
Wils. & Bent. 1944

PI. 1, Fig. 3

Remarks - Spores sub circular, 58 fJ..

Trilete prominent, rays equal, tapering
at ends, extending up to half the radius.
A central distinct circular area delimited
confirming to the contact area. Exine
upto 1·5 fJ. thick, laevigate, irregularly
folded.

Comparison - C. mutabiiis has a very
faintly defined contact area. C. d. mutabil£s
Venkat. & Bharad. (1964) has a darkened
contact area.

Caiamospora micro rugosa (Ibr.) Schopf,
Wils. & Bent. 1944

PI. 1, Fig. 4

Remarks - Playford (1962) has pointed
out the cosmopolitan distribution of this
species as it has been reported from Russia
(LUBER & WALTZ, 1938, 1941; ISCHENKO,
1952; NAUI\10VA, 1953); Europe (HORST
1943; PLAYFORD, 1962); China (IMGRUND,
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1952) and America (SCHOPF,WILSON &
BENTALL, 1944; KOSANKE, 1950). This
species is known mostly from the Pennsyl­
vanian sediments.

Calamospora pedata Kos. 1950
Pl. 1, Fig. 6

Genus - Punctatisporites (Ibr.) Pot. & Kr.
1954

Type Species - Punctatisporites punctat1ts
1br. 1933.

Punctatisporites sp.
PI. 1, Fig. 7

Description - Spore roundly triangular,
42 fL. Trilete distinct, rays equal, ± uni­
formly broad extending upto equator; com­
missure prominent. Exine ± 3·5 fL thick,
laevigate and intrapunctate.

Comparison - The known species of Punc­
tatisporites are all much bigger in size. The
specimen recorded here is distinguished
by roundly triangular amb, which neces­
sitates the placement in Punctatisporites.

Genus-Cadiospora (Kos.) Venkat. & Bharad.
1964

Type Species -- Cadiospora magna Kos.
1950.

Cadiospora sp.
PI. 1, Fig. 5

Description - Roundly triangular, Y-mark
distinct, upto three-fourths radius, ending
in a darkened mond. Exine laevigate, ir­
regularly thickened on distal side with a
mottled appearance, proximally smooth.

Comparison -- The three thickened areas
at ray ends allow the specimen illustrated
here, to be placed in Cadiospora. C. aggera,
C. obsoluta and C. laminata described by
Venkatachala and Bharadwaj (1964) show
various trends in the development and
specialization of the thickened ray ends.
eL Cadiospora sp. described by the above
authors comes closest to the specimens
studied here.

Infraturma - Apiculati (Berm. & Kids.)
Pot., 1956

Genus - Granulatisporites (Ibr.) Pot & Kr.
1954

Type Species - Granulatisporites gramt­
latus 1br. 1933.

Granulatisporites politus Hoffm., Stap. &
Mall. 1965

PI. 1, Fig. 8

Granulatispor#es d. G. granulatus 1br. 1933

Pl. 1, Fig. 9

Description -- Spore triangular, 30 !J-.

Apices rounded, intcrapic:lI margins c<:mcave.
Trilete well defined, rays equal, ± umformly
broad extending upto three-fourths the
radius. Exine 1·5 [I. thick, granulose, grana
about 1 !J- high, closely placed, uniformly
distributed, about 37 grana on the margins.

Comparison- The specimens studied ~1ere
are closely comparable to the ones descnbed
by Butterworth and Williams (1958, PI. 1,
Figs. 16 & 17).

Genus - Cyclogranisporites Pot. & Kr. 1954

Type Species - CyclogranispoYites leopoldi
(Kr.) Pot. & Kr. 1954.

Cyclograllisporites sp.

Pl. 1, Fig. 10

Description - Spores circular, 30-40 !J-.

Trilete mostly well developed, rays ± equal,
tapering at ends extending upto three­
fourths the radius. Exine 2-2·5 !J- thick,
granulose, grana not rr,orc than 1 !J- high,
uniformly distributed and closely placed.

Cyclogram:sporites d. C. auyC1IS (Loose) Pot.
& Kr. 1954

Pl. 1, Fig. 11

Description - Spore sub circular, 64 !J-.

Trilete, rays distinct, slightly elevated,
tapering at ends extending half of the radius.
Exine ± 2'5!J- thick, granulose, grana densely
placed, ± overlapping, 1-2 !J- high; individual
elements can be distinctly seen along the
ambo

Comparison - C. a1/re1tS has finer sculp­
tural elements.

Genus - Apiculatisporis (Ibr.) Pot. & Kr. 1956

Type Species - Apiculatispoyis aculeat1tS
1br. 1933.
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Apiculatisporis variocorneus Sullo 1964

PI. 1, Fig. 13

Genus - Planisporites (Knox) Pot. & Kr. 1956

Type Species - Planisporites granifer
(Ibr.) Knox, 1956.

Planisporites sp.

PI. 1, Fig. 14

Description - Spore subcircular, 100 fL.

Exine ± 2·5 fL thick, coni ± 1 fL, uniformly
distributed. Trilete, rays well developed,
extending not more than three-fourths the
radius; commissure well recognisable.

Genus - Ibrahimisporis Art. 1957

Type Species -Ibrahimisporis mtcro­
horridus Art. 1957.

Ibrahimisporis sp.

PI. 1, Fig. 17

Description - Spores subcircular in polar
view, mostly folded. Trilete indistinct in
obliquely flattened specimens. Sculptured
with sharp tipped 4-8 fL long spines, some­
times interspersed with coni.

Comparison - I. microhorridus Art. is
larger in size and ornamented with bigger
spines. I. brevispinosus Neves (1964) and
I. magnificus Neves (1964) have hollowed
pointed spines for their ornamentation.
I. spitzbergensis Bharad. & Venkat. (1962)
has solid, shorter, broad based spines for
its ornamentation.

Cf. Ibrahimisporis

PI. 1, Fig. 16

Description - Spore originally seems to
be subcircular, much folded. Exine 2·5
fL thick, sculptured elements sparse, uni­
formly distributed. Bacula 4-6 fL long,
sometimes interspersed with spines.

Remarks - The specimen is badly pre­
served and hence has only been tentatively
compared with Ibrahimisporis.

Genus - Schopfites Kos. 1950

Type Species - Schopfites dimorphus Kos.
1950.

Schopfites d. S. angustus Playf. 1963

PI. 1, Fig. 18

Description - Spore circular, 65 fl. Tri­
lete, rays not distinct as the specimen illus­
trated here shows the distal face with
ornamentation. Exine about 2·5 (1. thick,
possesses irregularly distributed verrucae
with rounded ends, interspersed with sharp
coni, sculptural elements are concentrated
in the centre of the spore.

Comparison - S. angustus has proj ections
of diverse sizes and shapes as compared to
the specimen described here.

Genus - Lophotriletes (Naum.) Pot. & Kr.
1954

Type Species -Lophotriletes gibbostts(Ibr.)
Pot. & Kr. 1954.

Lophotriletes microsaetosus (Loose) Pot. &
Kr. 1954

PI. 1, Fig. 19

Lophotriletes sp.

PI. 1, Fig. 22

Description - Spores triangular in polar
view, 20-30 fL, apices rounded, markedly
concave inierapical margins. Trilete,
rays narrow, ± uniformly broad extending
upto the margin. Exine up to 2 fL thick,
sculptured with ± 1 fL high, closely placed
and evenly distributed coni.

Comparison - The present species is dis­
tinguished from Lophotriletes microsaetosus
(Loose) Pot. & Kr. (1954) by its more con­
cave interapical margins.

Genus - Acanthotriletes (Naum.) Pot. & Kr.
1954

Type Species - Acanthotriletes ciliatus
(Knox) Pot. & Kr. 1954.

Acanthotriletes d. A. splendidus Neves, 1961

PI. 1, Fig. 23

Description - Spores ± subtriangular in
polar view, 76 fL. Trilete, rays not very
clearly seen, obscured by the ornamentation,
extending upto two-thirds the radius; com­
missure ill-defined. Exine about 2 fL thick,
spinose, spines 4-10 fL long and 2-5 fL broad
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at base; blunt, closely placed and evenly
distributed, about 40 spines on the margins.

Comparison - A. splendidus has compa­
ratively smaller, sparsely arranged spines
and A. horridus Hacq. (1957) has longer,
densely placed ornamentation.

A canthotriletes baculatus Neves 1961

PI. 1, Figs. 24-25

Remarks - Spores triangular in polar
view, 30-40 fL. Trilete, rays ill-developed
not extending more than three-fourths the
radius. Exine 2-2·5 fL thick, spinose, spines
blunt, 4-10 fL long and 2-4 fL broad, occa­
sionally curved, sparsely distributed, 15-25
elements on the margins, exine laevigate in
between the spines.

Acanthotriletes sp.

PI. 1, Fig. 15

Description - Spore subtriangular, 29 (L.

Exine 2·5 (L thick, spinose, spines 2-5 [L long,
sometimes interspersed with bacula. Trilete,
rays ill-developed, extending not more than
three-fourths the radius.

Comparison - The present specimen is
smaller than the earlier described species.

Neoraistrickia Pot. 1956

Type Species - N eoraistrickia truncatus
(Cook.) Pot. 1956.

N eoraistrickia inconstans Neves 1961

PI. 1, Fig. 20

Remarks - N eoraistrickia, Lophotriletes
and Acanthotriletes are hard to distinguish
from one another. The shape of all the
three genera is triangular with varied con­
cavity of the interapical regions of the amb
which sometimes project as three arms.
The ornamentation varies from grana in
Lophotriletes to spines in Acanthotriletes
and to broad or narrow bacula in N eoyai­
strickia.

N eoraistrickia sp.

PI. 1, Fig. 31

Description - Mostly triangular in polar
view, sometimes sub triangular. Trilete i11­
developed, rays not traceable in most of

the specimens. Exine 2-3 fL long, baculate,
bacula mostly straight, sometimes curved;
tip generally blunt or pinheaded.

Remarks - Only one specimen IS re­
covered.

d. N eoraistrickia sp.
PI. 1, Fig. 21

Description - Spore triangular, 40 (L.

Apices broad, in terapical margins ± straight.
Exine ± 3 fL thick, densely beset with
knob-headed pila. Sculptural elements 4-6 (L

long. Trilete, rays obscured by pila.
Remarks - The present specimen is con­

spicuous by the presence of knob-headed
sculptural elements. In Neoraistrickia the
bacula may be curved but not knob-headed;
hence it has only been compared with
N eoraistrickia.

Genus - Raistrickia (Schopf. Wils. & Bent.)
Pot. & Kr. 1954

Type Species - Raistrickia grovensis
Schopf in Schopf, Wils. & Bent. 1944.

Raistrickia microhoyrida (Horst) Pot. &
Kr. 1955

PI. 1, Figs. 26-28

Remarks - Spores sub circular, 35-40 (L

(excluding the sculptural elements). Trilete,
generally obscured by the ornamentation.
Exine 2-2·5 (L thick, baculate, bacula 8-20
(L long, 4-10 (.1. broad, sometime with lace­
rated tips.

Raistrickia sp.

PI. 1, Fig. 30

Description - Spore circular, 30 (L. Tri­
lete, rays ill-developed. Exine 2·5 fL thick,
baculate, bacula 3-6 fL long, sparsely placed,
± uniformly distributed, tips blunt or mi­
nutely lacerated.

Comparison - The present species differs
from Raistrick1:a microhorrida (Horst) Pot.
& Kr. (1955) by its smaller size and sculp­
tural elements.

Genus - Convolutispora Hoffm., Stap. & Mall.
1955

Type Species - Convolutispora florida
Hoffm., Stap. & Mall. 1955.
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Convolutispora florida Hoffm., Stap. &
Mall. 1955
PI. 2, Fig. 37

Convolutispora punctatimura Stap. 1960
PI. 2, Fig. 38

Convolu#spora cerebra Butterw. & Will.
1958

PI. 2, Fig. 39

Convolutispora tesellata Hoffm., Stap. &
Mall. 1955

PI. 1, Figs. 12, 29

Re'marks - The present specimens are
smaller in size range than those originally
described by Hoffmeister, Staplin & Malloy
(1955) from the Hardinsburg formation of
Illinois and Kentucky.

Infraturma - l\1urornati Pot. & Kr. 1954

Genus - Camptotriletes Naum. 1937

Type Species - Camptotriletes corntgatus
(Ibr.) Pot. & Kr. 1954.

Carnptotriletes sp.
PI. 2, Fig. 40

Description - Spore sub circular in polar
view, 40 fL. Trilete, rays well developed,
one arm is generally shorter than two;
commissure well recognisable. Exine about
2·5 fL, slightly rugose, muri tips found dis­
tinctly on equatorial margin. Muri 2-3 fL

broad, forming irregular ridges.

Genus - Microreticulatisporites (Knox) Pot.
& Kr. 1954

Type Species - Microreticulatisporites
lacunosus (Ibr.) Knox 1950.

Remarks - Bharadwaj (1955) emended
Microreticulatisporites to include only spores
with a triangular shape in polar view. This
suggestion is laudable as triangular as well
as circular spores cannot be put together
under the same taxon. By acceptance of
this suggestion a host of species possessing
a circular shape in polar view get eliminated
from M icroreti culatisporites.

M icroreticulatisporites sp.
PI. 2, Fig. 43

Description - Spores triangular in polar
view with straight to convex sides, 36-40 fL.

Trilete, rays hardly perceptible in most
of the specimens as covered by the muri,
ray-arms while perceptible reach upto equa­
tor. Exine upto 3 fL thick, muri forming ±
4 fL high ridges enclosing ± 2 [L wide lacuna.

Comparison - M. jistulosus (Ibrahim)
Knox (1950) and M. novicus Bharadwaj
(1955) though comparable do not possess
as high muri as seen in the specimen illus­
trated here.

Microreticulatisporites d. M. concavus
Butterw. & Will. 1958

PI. 2, Fig. 42

Description - Roundly triangular with
concave sides and rounded apices in polar
view, 40 fL. Y-mark distinct reaching upto
three-fourths the radius. Muri flat enclosing
less than 2 fL wide lacuna, lacuna uniformly
distributed. Equatorial margin notched due
to the presence of muri.

Comparison - M icroreticulatisporites con­
cavus Butterw. & Will. (1958) differs from
the present species in possessing broader
angles and notched equatorial margin, sug­
gesting high muri.

Vestispora (Wils. & Hoffm.) Wils. & Venkat.
1963

Type Species - Vestispora profmtda
Wils. & Hoffm. 1956.

Vestispora sp.
Pl. 3, Fig. 85

Description - Spore circular, 102 fL.

Operculum distinct, ornamented with muri,
irregularly anastomosing forming incomplete
meshes. The specimens studied are not
well preserved.

Genus - Proprisporites Neves 1958

Type Species - Proprisporites rugosus
Neves 1958.

Proprisporites rugosus Neves 1958
Pl. 2, Fig. 52

Proprisporites taevigatus Neves 1962
Pl. 2, Fig. 53

Infraturma - Perinot"ileti Erdt. 1947

Velamisporites Bharad. & Venkat. 1961

Type Species - Velamisporites rugosus
Bharad. & Venkat. 1962.
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Genus - Tripartites (Schem.) Pot. 1956

present species somewhat in size range but
can easily be distinguished by its extension
of the cushion like thickening towards the
interapical margins. T. golatensis (Stap.)
Bharad. & Venkat. (1962) is also compar­
able to T. mimttus in the presence of dis­
sected auriculae in some specimens but
can easily he differentiated by its larger
size range. T. imtS1'tatus Kos. (1950) (also
referred to as M ooreisporites Neves) is larger
in size and the auricular processes are long
and looking like bacula. T. minutus is dis­
tinguished from all of the known species
of this genus by its smaller size, extension
of the trilete upto the equator and thin
auriculate processes which divide into 2-4
parts in each apices.

Remarks-Circular, folded, 104 [L. Y­
mark present on the spore body but obs­
cured by the granulose, densely folded peri­
sporial coat.

Comparison - The specimen closely com­
pares with V. rugoS2tS except for their size.

Turma - Zonales(Benn. & Kids.) Pot.
1956

Subturma - Auritotrilets Pot. & Kr. 1954
Infraturma - Auriculati (Schopf) Pot. &

Kr. 1954

Genus - l'riquitrites Wils. & Coe 1940

Type Species - Triquitrites arwlatus
Wils. & Coe 1940.

Triquitrites bransonii Wils. & Boffm. 1956

PI. 3, Fig. 57

Triquitrites d. T. tendoris Hacque. & Brass
1957

Type Species - Tripart1'tes
Schem. 1950.

vetustus

PI. 3, Fig. 59

Description -- Spore triangular, 41 [L.

Apices broadly rounded, interapical regions
concave. Apices having cushion like thi­
ckening which also extends towa~'ds inter­
apical margins. Trilete distinct, rays extend­
ing three-fourths the radius. Exine ± laev­
igate.

Triquitrites golatensis (Stap.) Bharad. &
Venkat. 1962

PI. 3, Fig. 60

Triquitrites minutus sp. novo

PI. 3, Figs. 61-62

Holotype - PI. 3, Fig. 61, size 30 [L.

Type Locality - Calareti zone, Lower Car­
boniferous, Moesian Platform, Rumania.

Diagnosis - Spores triangular, 20-30 [L.

Apices acutely rounded, interapical margins
concave. Auriculae thickened, mostly par­
tate, completely covering the apices. Tri­
lete extending upto the equator.

Description _. Spores mostly triangular in
polar view. Apices covered with auriculae;
they are branched either in two or four
parts in each apices. Trilete distinct, rays
slightly elevated, uniformly broad extending
upto the equator. Commissure well defined.
Exine 2-2·5 [L thick, laevigate.

Comparison - Triqttitrites tend oris Hac­
que. & Brass (1957) is comparable to the

Tripartites ianthina Butter. & Will. 1958

PI. 3, Fig. 63

l\-looreisporites Neves 1958

Type Species - M ooreisporites Justis
Neves 1958.

M ooreisporites Justis Neves 1958

PI. 3, Fig. 58

Infraturma - Crassiti Bharad. & Venkat.
1962

Genus - Crassispora Bharad. 1957

Type Species -. Crassispora ovalis (Bha­
rad.) Bharad. 1957.

Crassispo1'a sp.

Pl. 2, Fig. 34

Description - Spores circular in polar
view, 40-50 [L. Trilete ill-developed, rays
hardly traceable in most of the specimens.
Exine 2·5-5 [L thick, scabrate. Equatorial
crassitudo + 8 lL hroad, distinct.

Comparison ~ C. spitzbergensis, C. vestita
described by Bharad. and Venkat. (1962)
are nistinctly conate. C. sp. B. described
by the same authors has granulose orna­
mentation but differs in its larger size.
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Subturma - Zonotriletes Waltz 1935
Infraturma - Cingulati Pot. & KI. 1954

Genus - Stenozonotriletes (Naum.) Pot. 1958

Type Species - Stenozonotriletes con-
formis Naum. 1953.

Stenozonotriletes clarus 1sch. 1958

PI. 3, Fig. 66

Remarks - S. clarus is a rare species
described by Ischenko from the Lower
Carboniferous of U.S.S.R. The spore is
circular in polar view, 39!J.. Inner body
well defined, circular. Trilete distinct, rays
equal, extending upto margin of the central
body; exine of the inner body intrapunctate.
Cingulum prominent, uniformly broad, ± 4!J.
broad.

Remarks - The present specimen is some­
what smaller in size than those described
by Ischenko (1958) and Playford (1962).

Stenozonotriletes perforatus Playf. 1962

PI. 3. Fig. 67

Stenozonotriletes spectandus Naum. 1953

PI. 3, Fig. 68.

Genus - Murospora Som. 1952

Type Species - Murospora kosankei
Som. 1952.

M urospora kosan/lei Som. 1952

PI. 3. Fig. 64

Murospora sp.

PI. 3. Fig. 65

Description - Spores triangular in polar
view. Central body generally confronting
with the overall shape. Trilete, rays ill­
developed, hardly traceable in some speci­
mens; exine of the inner body laevigate
to granulose. Cingulum broad, thick. cleft
to form verrucae - bacula like proj ections;
otherwise exine of the cingulum psilate.

Comparison - Murospora kosankei Som.
(1952) is comparable to the present species
in general shape but is distinguished by
its comparatively smaller size, prominent
trilete rays and uniformly thick cingulum
without any pseudosculptural elements. M.

aurita (Waltz) Playf. (1962) and M. friendii
Playf. (1962) are differentiated from the
present species by their larger. size range,
prominent trilete rays and laevigate, ± uni­
formly broad cingulum.

Genus - Savitrisporites Bharad. 1955

Type Species - Savitrisporites triangulus
Bharad. 1955.

Savitrisporites nux (Butterw. & Will.) Sull.
1964

PI. 3. Fig. 69

Genus - Bellisporis Art. 1957

Type Species - Bellisporis bellus Art.
1957.

Bellisporis bellus Art. 1957

PI. 3, Fig. 70

Genus - Rotaspora Schem. 1950

Type Species - Rotaspora fracta Schem.
1950.

Rotaspora knoxi Butterw. & Will. 1958

PI. 3. Fig. 72

Genus - Cingulizonates (Dyb. & Jach.)
Stap. & Jans. 1964

Type Species - Cingulizonates tuberosus
Dyb. & J ach. 1957

Cingulizonates capistratus (Hoffm., Stap. &
Mall.) Stap. & Jans. 1964

PI. 3. Figs. 71 & 73

Cingulizonates loricatus (Loose) Butterw. &
Smith in Butterw. 1963

PI. 3. Fig. 76

Cristatisporites d.C. bellus Bharad. &
Venkat. 1962

PI. 3. Fig. 74

Remarks - The specimens described here
are smaller in size range than those origi­
nally described by Bharadwaj and Ven­
katachala (1962) from the Carboniferous
shale from Spitzbergen.
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Densosporites (Berry) Bharad. & Venkat.
1962

Type Species - Densosporites covens~s
Berry 1937

Densosporites sp. 1
PI. 3, Fig. 75

Description - Roundly triangular, 42
fL. Central body scabrate. Y-mark dis­
tinct, apex and vertex high, tecta raised,
cingulum upto 8 fL broad, uniform, irregu­
larly thickened, laevigate.

Genus -Lycospora (Schopf, Wils. & Bent.)
Pot. & Kr. 1956

Type Species - Lycospora micropapillata
(Wils. & Coe) Schopf, Wils. & Bent. 1944.

Lycospora adornatu,s (Art.) comb. novo

PI. 3, Fig. 77

Synonym - Densosporites adornatu,s Art.
1957.

Holotype-Art., 1957, pI. 4, fig. 40.
Description - Spore subtriangular, 39 fL;

central body confronting with the overall
shape. Proximal surface of the body punc­
tate. Trilete prominent, rays raised, apex
and vertex high, labra broad, raised, ray
arms almost extending upto the equator.
Cingulum 6-8 fL broad.

Remarks -- In view of the similarity in
morphology of this species to Lycospora in
possessing a thin papery cingulum and the
nature of the central body we consider it
necessary to transfer this species to Lyco­
spora.

Infraturma - Zonati Pot. & Kr. 1958

Genus - Procoronaspora Butter. & Will. 1958

Type Species - Procoronaspora ambigu,a
Butterw. & Will. 1958.

Procoronaspora sp. 1
PI. 2, Fig. 32

Description - Spore triangular in polar
view, 36 [.I.. Apices rounded, interapical
regions slightly convex. Trilete, rays dis­
tinct, narrow, uniformly broad extending
three-fourths the radius; commissure well
developed. Exine ± 2·5 fL thick; conied at
the distal surface; interradial parts of the

proximal surface are also conied. Coni ± up
to 3 fL long, about 30 coni on the margins.

Remarks -The interradial ornamentations
of the exine can be considered as an inci­
pient corona. The equatorial nature of
this ornamentation allows these specimens
to be placed under infraturma Zonat-i.

Procoronaspora sp. 2

PI. 2, Fig. 33

Description - Spore triangular, 30 fL.

Apices acutely rounded, interapical margins
straight. Trilete, rays distinct, extending
almost upto the equator; commissure well
defined. Exine 2 fL thick, conied distally
and on contact area proximally. Coni
3-5 fL long.

eomparison - Procoronaspora sp. 2 is dis­
tinguished from P. sp. l' by its more tri­
angular shape, smaller size but longer coni.

Genus - Reinschospora speciosa (Loose)
Schopf, Wils. & Bent. 1944

Reinschospora jimbri ata Art. 1957
PI. 3, Fig. 78

Genus - Reticulatisporites (Ibr.) Neves 1964

Type Species - Reticulatisporites reti­
cu,latu,s Ibr. 1933.

Reticu,latisporites sp.
PI. 2, Fig. 44

Description - Spore circular, 40 fL. Tri­
lete rays narrow, uniformly broad extending
upto the equator. Exine about 2·5 fL

thick, muri raised forming large reticulation,
lacuna wide. Zona narrow, upto 6 fL wide.

Genus-Knoxisporites (Pot. & Kr.) Neves 1961

Type Species - Knoxisporites hageni
Pot. & Kr. 1954.

Knoxisporites triradiatu,s Hoffm., Stap. &
Mall. 1955

PI. 2, Fig. 47

Knoxisporites sp. 1

PI. 2, Fig. 46

Description - Spore subcircular, 52 fL.

Trilete, rays poorly developed. Muri raised
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forming broad polygonal area. Zona upto
6 [.I. broad.

Genus - Tendosporites Hacque. 1957

Type Species - Tendosporites sttbalatus
Hacque. & Brass 1957.

Tendosporites d. T. sttbalatus Hacque. 1957

Pi. 2, Fig. 49

Description - Spore subcircular, 50 fL.

Trilete, rays ill-developed not extending
upto the margin of the central body. Central
body roundly triangular. Cingulum well de­
veloped, upto 14 fL broad, radially thickened
ribs present, margins slightly thin.

Tendosporites sp. 1

PI. 2, Fig. 54

Description - Circular, 45 [.I.. Central
body finely ornamented with verrucae of
different sizes and shapes. Cingulum ± 14
[.I. wide and uniform. The distinct com­
pressional folds running across the spore
can be mistaken for muri such as seen in
K noxis,f)ort'ies.

Comparison - T. subalatus has laevigate
spore body. T. subcrenatus is characterized
by plications on the spore body and T.
rotulus has thickened cingulum.

Tendosporites sp. 2

PI. 2, Fig. 50

Description - Spore sub circular - subtri­
angular, 50-64 fL. Trilete, extending upto
the margin of the spore body. Cingu­
lum distinct, uniformly broad, irregularly
thickened.

Comparison - The specimens grouped
under here are distinguished in possessing
a non-ornamented central body and a very
massive cingulum.

Genus - Clavisporis Bharad. & Venkat. 1962

Type Species - Clavisporis spitzbergensis
Bharad. & Venkat. 1962.

Clavisporis sp.

PI. 2, Fig. 51

Description - Spore ± oval, 70 [.I., margin
undulated. Central body ± sub circular.

Trilete, rays ill-developed not extending
upto the margin of the central body. Cin­
gulum well defined, ± broadly cleft to pro­
duce very broad projections in the form of
large warts.

Comparison - Clavisporis spitzbergensis
Bharad. & Venka t. (1962) is distinguished
from the present species by its larger size
and well developed trilete mark. Clavis­
paris boletus (Stap.) Bharad. & Venkat.
(1962) is roundly triangular in shape with
prominent haptotypic mark and pilate cin­
gulum.

Genus - Canthospora Wins. 1962

Type Species - Canthospora patula Wins.
1962.

Canthospora sp.

Pi. 2, Fig. 45

Description - Circular, 70 (1.. Y-mark
distinct, labra prominent, apex slightly
raised, rays reaching upto the limit of the
spore body. Cingulum upto 8 [.I. broad.
Central body beset with a circular knob
at the distal pole, distal annular ring upto
18 [.I. broad, irregular, in between the distal
exine appears to be covered by fine mud­
crack like, scab'ate exine.

Comparison - Canthospora patula and
C. cracens are both from the Devonian rocks.
They are larger in size and lack the cons­
picuous distal annular ring present here.

Turma - Monoletes Ibr. 1933
Subturma - Azonomonoletes Lub. 1935
Infraturma - PsilamonoletiV.D.Ham. 1955

Genus - Laevigatosporites Ibr. 1933

Type Species - Laevigatosporites vulgaris
(Ibr.) Ibr. 1933.

Laevigatosporites ovalis Kos. 1950

PI. 3, Fig. 79

Laevigatosporites medius Kos. 1950

PI. 3, Fig. 80

Genus - Punctatosporites Ibr. 1933

Type Species - Punctatosporites minutus
Ibr. 1933.
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Anteturma
Turma
Subturma

Punctatosporites minutus Ibr. 1933

PI. 3, Figs. 81-82

- Pollenites Pot. 1931
- Saccites Erdt. 1947
- Monosaccites (Chit.) Pot.& Kr. 1954

Infraturma - Triletesacciti Les. 1955

Genus - Florinites Schopf, Wils. & Bent. 1944

Type Species - Florinites antiquus Schopf
1944.

Florinites visendus (Ibr.) Schopf, \ViIs. &
Bent. 1944

PI. 3, Fig. 83

Genus - Schulzospora Kos. 1950

Type Species - Schulzospora rara Kos.
1950.

Schulzospora rara Kos. 1950

PI. 3, Fig. 84

Incertae Sedis

Genus - Grandispora Hoffm. Stap. & Mall.
1955

Type Species - Gmndispora spinosa
Hoffm., Stap. & Mall. 1955.

Grandispora spinosa Hoffm. Stap. & Mall.
1955

PI. 2, Fig. 36

Remarks - The specimens referred here
to Grandispora spinosa are of the same size
as originally described by Hoffmeister,
Staplin & Malloy (1955); but the sculptural
elements are longer and the inner body is
also comparatively inconspicuous.
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EXPLANATION OF PLATES

(All photographs are enlarged ca. X 500. The slides are preserved at the Institute of Petroleum Geology,
M.I.P.C., Bucharest, Rumania)

PLATE 1

1. Leiotriletes adnatoides.
2. Leiotriletes tumidus.
3. Calamospora d. C. mutabilis.
4. Calamospora microrugosa.
5. Cadiospora sp.
6. Calamospora pedata.
7. Punctatisporites sp.
8. Granulatisporites politus.
9. Granulatisporites d. G. granulatus.
10. Cyclogranisporites sp.
11. Cyclogranisporites d. C. aureus.
12. Convolutispora tesellata.
13. Apiculatisporis variocorneus.
14. Planisporites sp.
15. Acanthotriletes sp.
16. Cf. Ibrahimisporis sp.
17. Ibrahimisporis sp.
18. Schopjites d. S. angustus.
19. Lophotriletes microsaetosus.
20. Neoraistrickia inconstans.
21. Cf. Neoraistrickia sp.

22. Lophotriletes sp.
23. Acanthotriletes d. A. splendidus.
24-25. Acanthotriletes baculatus.
26-28. Raistrickia microhorrida.
29. Convolutispora tesellata.
30. Raistrickia sp.
31. N eoraistrickia sp.

PLATE 2

32. Procoronaspora sp. 1.
33. Procoronaspora sp. 2.
34. Crassispora sp.
35. Spore type 1.
36. Grandispora spinosa.
37. Convolutispora florida.
38. Convolutispora punctatimura.
39. Convolutispora cerebra.
40. Camptotriletes sp.
41. Hystrichosphaerid type 1.
42. Microreticulatisporites d. M. concavus.
43. Microreticulatisporites sp.
44. Reticulatisporites sp.
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45. Canthospora sp.
46. Knoxisporites sp. 1.
47. Knoxisporites triradiatus.
48. ? Knoxisporites sp.
49. Tendosporites d. T. subalatus.
50. Tendosporites sp. 2.
5t. Clavisporis sp.
52. P.roprisporites rugosus.
53. Proprisporites laevigq.tus.
54. Tendosporites sp. 1.
55. Velamisporites sp.

PLATE 3

56. Cingulizonates sp.
57. Triquitrites bransonii.
58. Mooreisporites Justis.
59. Triquitrites d. T. tendoris.
60. Triquitrites golatensis.
61-62. Triquitrites minutus sp. novo

63. Tripartites ianthina.
64. Murospora kosankei.
65. Murospora sp.
66. Stenozonotriletes clarus.
67. Stenozonotriletes perJoratus.
68. Stenozonotriletes spectandus.
69. Savitrisporites nux.
70. Bellisporis bellus.
71, 73. Cingulizonates capistratus.
72. Rotaspora knoxi.
74. Cristatisporites d. C. bellus.
75. Densosporites sp. 1
76. Cingulizonafes loricatus.
77. Lycospora adornatus comb. novo
78. Reinschospora fimbriata.
79. Laevigatosporifes ovalis.
80. Laevigatosporites medius.
81-82. Punctatosporites minutus.
83. Florinites visendus.
84. Schulzospora rara.
85. Vestispora sp.




