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INTRODUCTION

The material on which this investigation is made was collected from the coal
borings carried out by the M. T. A. Institute in the Amasra district during the
year 1959-1960. The practice of coal maceration, applied here, has already been
published by S.J. Dijkstra (1946). These new Megaspore species are referred to
spore genera as defined by R. Potonie and G. Kremp (1954) and by C. D.
Bhardwaj (1955). As a result of the study of the flora in the Amasra Coal Basin,
14 new species of spores had been found and they are individually and strati-
graphically described below.

SPECIFIC DESCRIPTIONS

Bentzisporites imberbis sp. n.

Pl. I, Fig. 1

Description. — Spore is circular in equatorial outline, flattened in dorso-ven-
tral or a l i t l le in lateral direction. Diameter of the spore 520x416 microns (only
one specimen was found). Triradiate ridges distinct, straight, half-cylindrical in
shape, radii about 50 microns high and same in width and two thirds of the
body length. Triradiate ridges are hollow in height towards the apex of the spore.
Contact faces are fairly large, swollen and protruding past the body margin on
one side. Proximal surface is characterized by the structure of the equatorial
thickening, which consists of an opaque portion (60-75 microns wide) with a
regular border. This thickening is called cingulum. Distal area without equatorial
thickening, but showing many secondary folds. Extrema lineamenta and the sur-
face is levigate, exospore (exine) smooth, black, plicated, rather thick and approxi-
mately 35 microns, on both cingulum and spore body.

Locality. — Amasra, Boring No. 35, 550 m in depth.

Occurrence. — Westphalian D.

Laevigatisporites ? sensilis sp. n.

Pl. I, Fig. 2

Description. —Megaspore is radial, generally subrounded in equatorial out-
line, 598x525 microns in diameter (only one specimen was observed with a bro-
ken portion of one of the sectors). Compressed in dorso-ventral direction. Trira-
diate ridges distinct, prominent, slightly large and wavy; they are longer than
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the contact areas, reaching the equator of the spore and about 40-50 microns in
height, 15-20 microns in width. Arcuate ridges, which are seen in the middle,
thin and 7-8 microns high and wide. Contact faces distinct; these occupy about
70 % of the proximal half of the flattened spore by planimetric measurements.
Two folds are seen on the distal surface of the spore, not flattened but promi-
nent; about 60-70 microns in height. Spore coat appears levigate, although it
obviously is minutely granular when critically examined. Exine plicate, homoge-
neous, dark-brown, thin and 10-15 microns in thickness.

Locality. — Amasra, Boring No. 33, 639 m.
Occurrence. — Upper Westphalian C.

Tuberculatisporites suberegliensis sp. n.

Pl. I, Fig. 3

Description. — The shape of the spore is mostly rounded in transverse plane,
compressed in proximal-distal direction. Diameter 1000x1200 microns (only one
specimen was seen). Triradiate marking conspicuous, radii straight, about 1/2 or
more of the radius of the spore in length and 25-30 microns in breadth, about
the same in height. Arcuate lamellae clearly visible, prominent, and 25-30 mi-
crons in breadth and height. Contact facets fairly distinguished and occupying
about two thirds of the area of the proximal half of the spore. The proximal

, part and the periphery of the spore partially and sparsely ornamented with
slightly pointed papillae, 20-25 microns high and 30-35 microns wide. Distal area
as well as the contact faces of the spore are free of papillae. Exine homoge-
neous, dark-brown, slightly thick, approximately 25-30 microns.

Comparison. — This new specimen is very similar—especially by its shape—to
T. eregliensis Dijkstra 1952, but differs from it by smaller size and by absence
of papillae on both distal and contact areas; moreover T. eregliensis is found in
Westphalian D, while Tuberculatisporites suberegliensis sp. n. occurs in Namurian.

Locality. — Kireçlik, seam of Hasan Efendi No. 8.
Occurrence. — Namurian.

Triletisporites bellus sp. n.

Pl. I, Fig. 4

Description. — Spore is oval in transverse plane. Flattened in dorso-ventral
direction. The holotype measures 1560 ?x 832 microns (only one half specimen
has been observed). Triradiate lamellae very high and conspicuous, at the apex
215 microns high and 55 microns broad, to the auriculae of the spore becoming
a little lower and normally folded over sideways by compression. Auriculae, to-
gether with the flattened arcuate ridges, builds a large cingulum on which are seen
three tubercles; Contact faces entirely wrinkled. Distal area sparsely distributed
with nine tubercles, 125 microns in diameter and 85 microns in height. Exine
black, thick and about 40-45 microns.

Locality. - Amasra, Boring No. 34, 463 m.
Occurrence. — Westphalian D.
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Triletisporites subtuberculatus sp. n.

Pl. II, Figs. 5, 6; holotype Fig. 5

Description. — The shape of the spore is wavy, triangular in outline, f la t-
tened in dorso-ventral direction. Diameter of the spores 740x1100 and 520x700
microns. Triradiate ridges conspicuous, as long as the spore radius, 115 microns
high and 85 microns broad. Arcuate ridges distinct, wavy and provided with 3-4
tubercles. Contact facets are smooth. Distal portion sparsely covered with 5 to
8 hollow tubercles unequal in size, 80-105 microns in diameter and about 65-80
microns high. Exine smooth, black and thick (35-45 microns).

Comparison. — This new species is closely related to Triletisporites (Triletes)
tuberculatus (Zerndt, 1930) Pot. and Kr. 1954, but it can only be distinguished
by smaller size and by pitted tubercles. By this character this specimen is sepa-
rated from T. tuberculatus.

Locality. — Amasra, Boring No. 35.

Occurrence.— Upper Westphalian C.

Cystosporites carinatus sp. n.

Pl. II, Fig. 7

Description.— The spore is almost ewer-shaped (without handle) in outline,
compressed in longitudinal direction. Length 1300 microns, breadth 325 microns
(only one specimen was observed). Triradiate ridges very thin and weakly devel-
oped on the top. Arcuate ridges and the border of the contact facets not distin-
guishable. Extrema lineamenta and surface is levigate in all parts of the spore
and is completely devoid of special ornamentation. Proximal part of the spore
separated from the distal area by a longitudinal-running carina (up to 100-115
microns high, 25-30 microns broad) and by a flattened fold. This character and
the shape of the spore make this specimen very distinct. Distal portion also
smooth, but without any fold. Exine black, plain, partially shining and 15-20
microns thick.

Locality.— Amasra, Boring No. 34, 654 m.

Occurrence.— Westphalian C.

Cystosporites reticuloornatus sp. n.

Pl. II, Figs. 8, 9; holotype Fig. 8

Description.— Spore body ellipsoid or elongate to oval in outline (two spe-
cimens were observed; one of them was broken), one holotype measures 2500? X 1150
microns, the other is 1170x555 microns. Extrema lineamenta and the surface of
the spore coat is reticulate with narrow, but elongated lacunae and very thin
(like a thread) muri on both sides. The lacunae are unequal in size, up to 50-70
microns in breadth and 72-150 microns in length. The muri measures are 1 mi-
cron high and 1 micron wide. Trilete marking and contact facets not observed,
may be they are covered by the muri. At some places spore coat appears
thickened, especially near the top, unthickened portion of the coat looks more or
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less semi-translucent. Exine surface brown to reddish, opaque to semi-translucent,
thin, not plicated, or longitudinally running folds may be present; appoximately
14-18 microns thick.

Locality.— Amasra, Boring No. 35.

Occurrence.— Westphalian C.

Cystosporites reticulogranulatus sp. n.
Pl. III, Figs. 10, 11; holotype Fig. 10

Description.— Large megaspores flattened in lateral direction, elongate to
sack-like in outline. Contact areas, triradiate and arcuate ridges not observed
(only two specimens were found which measure 2350x1170 and 1175?x546 mi-
crons). The spore coat has two types of ornamentation : one the faintly reticu-
late type, and the other finely granulate on both proximal and distal. The la-
cunae are extremely large, vary in size, tetragonal to hexagonal in shape and
85-95 microns in width (average 75 microns). The muri (reticulate ridges) are
thin and 1-2 microns high and same in breadth. Also, whole spore surface un-
evenly and sparsely distributed with some red, bright, round objects, 2-3 microns
in diameter. Spore coat plicated only in length direction. Exine reddish to brown,
reticulo-granulate, appears slightly semi-transparent and about 10-15 microns
thick.

Locality.—-Amasra, Boring No. 34, 874 m.

Occurrence.— Westphalian B.

Schopfipollenites ibrahimi sp. n.

Pl. III, Figs. 12, 13; holotype Fig. 13

Description.— Pollen grains (microspores) bilateral, elongate to oval in
transverse plane. Diameter is 234-286 microns. Median suture is 3/4 the length
of the body, but never reaching the margin, straight, runs parallel to the longest
axis and one of the ends bifurcated (only two specimens were noticed). Labra
slightly developed. The proximal area ornamented with micro vermiculate-shaped
ridges, but the opposite side is levigate. Exine is divisible into two definite zones,
the outer reddish and semi-transparent, the inner brown to reddish, slightly thick,
about 15-18 microns.

Locality.— Amasra, Boring No. 35, 603 m.

Occurrence. — Upper Westphalian C.

Schopfipollenites manifestus sp. n.

Pl.III, Fig. 14

Description.— The body is roundly, oval, but truncated angular shaped in
transverse plane. The holotype measures 260x286 microns in diameter. Monolete
mark is slightly like an arch, very thin, extends two thirds the length of the body.
Extrema lineamenta and the surface are granulate on both sides. Exine reddish
to brown, thin, semi-translucent, slightly plicated.

Locality.-- Amasra, Boring No. 34, 463, 603 m.

Occurrence.— Lower Westphalian D.
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Schopfipollenites pamiri1 sp. n.

Pl. III, Figs. 15, 16; holotype Fig. 15

Description.— Pollen grains are irregularly oval shaped in the plane of trans-
verse symmetry (only two specimens were found). The holotype measures 364x312
microns, and the known size variance is 364x247 microns. Median striation is
thick (20-25 microns in width) nearly straight, depressed, dark-brown colored and
two thirds of the total length. Extrema lineamenta and the surface of the body
are levigate. Proximal portion consists of many transversal or radial-running thin
fissures. The opposite area distorted from the ventral to dorsal and appearing
like a cingulum. Exine light-brown, opaque, thick and approximately 25-30 mi-
crons.

Locality.— Amasra, Boring No. 34, 463 m.

Occurrence-— Lower Westphalian D.

İbrahimipollenites? kryptoreticuliformis sp. n.

Pl. IV, Fig. 17

Description.— Pollen grains bean-shaped to oval in transverse plane, flattened
in dorso-ventral direction. Diameter : 338 microns in length, 286 microns in width.
Monolete mark is about two thirds or more of the total length, which is not
quite straight, but shows a slight angular deviation near the middle. Commisure
open, labra thin, poorly developed and whose ends appear to be bifurcated. The

EXPLANATION OF PLATES

PLATE I

Fig. 1 — Bentzisporites imberbis sp. n. X 50

Fig. 2 — Laevigatisporites ? sensilis sp. n. X 50

Fig. 3 — Tuberculatisporites suberegliensis sp. n. X 50
Fig. 4 — Triletisporites bellus sp. n. X 50

PLATE II

Figs. 5, 6 — Triletisporites subtuberculatus sp. n. X 50

Fig. 7 — Cystosporites carinatus sp. n. X 45

Figs. 8,9 — Cystosporites reticuloornatus sp. n. X 50

PLATE III

Figs. 10,11 — Cystosporites reticulogranulatus sp. n. X 50

Figs. 12,13 — Schopfipollenites ibrahimi sp. n. X 100

Fig. 14 — Schopfipollenites manifestus sp. n. X 100

Figs. 15,16 — Schopfipollenites pamiri sp. n. X 100

PLATE IV

Fig. 17 — Ibrahimipollenites ? kryptoreticuliformis sp. n. X 100

Fig. 18 — Zonalosporites orbicus sp. n. X 100

Fig. 19 —- Zonalosporites typicus sp. n. X 100
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proximal coat is obscure reticulate and also granulate, but this ornamentation is
not clear. The lacunae vary in size, they are ovoid in shape and 130x65 microns in
diameter. The muri arc hardly visible, with this ornamentation the proximal
part looks four-celled. Distal area is only granulate. Exine brown to reddish,
thin, semi-translucent, plicated and about 15 microns thick.

Locality. — Amasra, Boring No. 34, 463, 603 m.
Occurrence. — Lower Westphalian D.

Zonalosporites orbicus sp. n.

Pl. IV, Fig. 18

Description. — The shape of the pollen grain is round, flattened in dorso-
ventral direction; diameter is 312 microns—including the cingulum—only one
specimen was observed. The cingulum is 50-60 microns broad. It is characterized
by one median longitudinal striation on the proximal face, which is thin, straight
and traverses the cingulum. Labra weakly developed, ends bifurcated, runs pa-
rallel to the axis on the distal side; just opposite the monolete mark one deve-
loped umbo (ridge), which likewise runs parallel to the median suture. Extrema
lineamenta and the surface is levigate-punctate and shining; the coat of the
central body is opaque, dark-brown to reddish, rather thick, about 20-25 microns.
Cingulum red, semi-transparent, but of the same thickness with the central body.

Locality. — Amasra, Boring No. 33, 681-683 m.
Occurrence. — Westphalian C.

Zonalosporites typicas sp. n.

Pl. IV, Fig. 19

Description. — The shape of the pollen grain is quadrangular with a roun-
ded corner in equatorial outline, flattened in dorso-ventral direction. Whole dia-
meter is 312 x 286 microns (including the cingulum), only the cingulum: 30-50
microns in width. On the middle of the proximal part along the polar axis is
monolete mark, which is straight, well developed, depressed, large (30-35 microns)
and reaches the cingulum. Labra thick (30-35 microns in breadth), well developed
and perfectly bifurcated. Distal side is bounded by two distinct folds and by
micro-vermiculate-shaped ridges. Central body is round, dark-brown to reddish,
opaque and about 22-27 microns thick. Cingulum slightly tetragonal in shape, on
the corners more broad, reddish, semi-translucent and of the same thickness with
the central body. Extrema lineamenta and the surface are levigate-punctate and
bright.

Locality. — Amasra, Boring No. 34, 463 m.

Occurrence. — Lower Westphalian D.
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NOMENCLATURAL NOTES

(1) It has been noted that Tuberculatisporites tuberospinosus Yahşıman and
Ergönül, 1959 (M. T. A. Bull. No. 53, 1959, p. 95, pl. III, figs. 9-13) is not a
new type, but is identical with Triletes trivedii Dijkstra, 1955; consequently, it
is joined witht the latter.

(2) Foveolatisporites dijkstrai Yahşıman, 1959 (M. T. A. Bull. No. 53, 1959,
p. 102, pl. I, figs. 1-8) has no relation with Foveolatisporites, but is included in
the genus of Laevigatisporites. Therefore the writer has changed the above genus
to Laevigatisporites (Foveolatisporites) dijkstrai (Yahşıman, 1959) n. comb.

Manuscript received July 27, 1960

B I B L I O G R A PHY

ARNOLD, C. A. (1950) : Megaspores from the Michigan Coal Basin. Contr. Mus. Paleont. Univ.
Mich., Vol. V, No. 5, pp. 59-111.

BENNIE, I. & KIDSTON, R. (1886) : On the occurrence of Spores in the Carboniferous for-
mation of Scotland. Proc. Royal Phys. Soc. Edinb., Vol. IX.

i

BONET, M. C. & DIJKSTRA, S. J. (1956) : Megasporas Carboniferas de la Camocha. Inthuto de
Investigaciones Geologicas Lucas Mallada, Madrid.

BHARDWAJ, C. D. & KREMP, G. (1955) : Die Sporen fuhrung der Velener Schichten des
Ruhrkarbons. Geol. Jb., Band 71, pp. 51-61, 1 Taf., 5 Tab., Hannover.

BHARDWAJ, C. D. (1957) : The Spore flora of Velener Schichten (Lower Westphalian D) in the
Ruhr coal measures. Paleontographica, Abt. B, Vol. 102, Liefg. 4-6, pp. 110-138, Stuttgart.

(1957) : The Palynological investigations of the Saar Coals. Paleontographica, Abt. B, Vol.
101, Liefg. 5-6, pp. 73-125, Stuttgart.

CHALONER, W. G. (1951) : On Spencerisporites, gen. nov., and S. karczewskii (Zerndt), the
isolated spores of Spencerites insignis Scott. Ann. Mag Nat. Hist., T. I V , Ser. 12, pp.
861-873, London.

(1952) : On Lepidocarpon Waltoni, sp. n. from the Lower Carboniferous of Scotland.
Ann. Mag. Nat. Hist., T. V, Ser. 12, pp. 572-582, Pl. 1, London.

(1953) : A new species of Lepidostrobus containing unusual Spores. Geol. Mag., pp. 90,
97-110, Pl. 2.

(1953) : On the Megaspores of four species of Lepidostrobus. Ann. of Bot. n. s., T XVII,
pp. 263-293, Pl. 8.

(1954) : Mississippian Megaspores from Michigan and adjacent States. Contr. Mus. Paleont.
Univ. Mich. Vol. XII, No. 3, pp. 23-35.

DIJKSTRA, S. J. & Van VIERSSEN TRIP, P. H. (1946) : Eine monographische Bearbeitung
der Karbonischen Megasporen etc. Med. Geol. Sticht., Ser. C-III-I, pp. 1-101, Maastricht.

DIJKSTRA, S. J. (1949) : Megaspores and some other fossils from the Aachenian (Senonian) in
South Limburg, Netherlands. Med. Geol. Sticht. New Ser., Vol. III, pp. 19-33, Maastrict.

(1949) : La signification stratigraphique des Spores. Soc. Geol. de Belgique, T. LXXII,
fascicule special.

(1950) : Carboniferous Megaspores in Tertiary and Quaternary deposits of SE England
Ann. Mag. Nat. Hist. London, Ser. 12, Vol. III, pp. 865-877.



NEW SPORE FLORA FROM THE AMASRA COAL BASIN 53

DIJKSTRA, S. J. (1951) : Wealden Megaspores and their stratigraphical value. Med. Geol. Sticht.
New Ser., Vol. V, pp. 7-21, Maastricht.

(1952 a ) : Megaspores of the Turkish Carboniferous and their stratigraphical value. Int.
Geol. Congr. Report XVIII th. Session, part. X, Proc. of Sect. J. pp. 11-17.

(1952 6) : New Carboniferous Megaspores from Turkey. Ann. Mag. Nat, Hist. London, Ser.
12, Vol. V, pp. 102-104.

(1952 c ) : The stratigraphical value of Megaspores. 3. Congr. Strat. Geol. Carb., Heerlen,
pp. 163-168.

(1955) : The Megaspores of the Westphalian D and C. Med. Geol. Sticht. New Ser. 8, pp. 5-11.

(1955 a ) : La correlation des veines de charbon par les Megaspores. Publ. Ass. Etud.
Paleont., Brux., No. 21, Hors Ser., Vol. VIII, pp. 107-119.

(1955 6 ) : Megaspores Carboniferas Espanolas y su empleo en la correlacion estratigrafica
(with English summary). Etudios Geol., No. 27, 28, Vol. XI, pp. 277-354, Madrid.

(1956) : Some Brazilian Megaspores, Lower Permian in age, and their comparison with
Lower Gondwana Spores from India. Med. Geol. Sticht., New Ser., Vol. IX, p. 6, Maastricht.

(1956) : Lower Carboniferous Megaspores. Med. Geol. Sticht., New Ser., Vol. 10, pp. 5-18.

(1958) : On a Megaspore-bearing Lycopod strobilus. Acta Botanica Neerlandica, 7,pp.:I17-222.

& PIERART, P. (1957) : Lower Carboniferous Megaspores from the Moscow Basin. Med.
Geol. Sticht., New Ser., Vol. XI, pp. 5-19.

ERGÖNÜL, Y. (1959) : The Carboniferous Megaspores from the Zonguldak and Amasra coal
basin and their stratigraphical values. M. T. A. Bull. No. 53, Ankara.

HÖEG, O. A., BOSE, M. N. & MANUM, S. (1955) : On double walls in fossil Megaspores. Nytt
Magasin for Botanikk, Vol. IV, pp. 101-107.

HORST, U. (1955) : Die Sporae dispersae des Namurs von Westoberschlesien und Mahrich-Ostrau.
Palaeont., Vol. L'XCII, pp. 138-236.

IBRAHIM, A. C. (1933) : Sporenformen des Agirhorizontes des Ruhr-Reviers. Dissert .tion Th.
Berlin, 1932, 46 S, 8 Pl. Konrad Triltsch, Wurzburg.

KALIBOVA, M. (1951) : Megaspores of the Radnice Coal Measure Zone of the Kladno-Rakovnik
Coal Basin. Geol. Surv. Czeckoslovakia, 18 (Pal.), 21-83, Pl. 5-8, Prague.

PREM SINGH in SURANGE, K. R., PREM SINGH & P. N. SRIVASTAVA (1953) : Mega-
spores from the West Bokaro Coalfield (Lower Gondwana) of Bihar. The Palaebotanist,
Vol II, pp. 9-17.

POTONIE, R. & KREMP, G. (1955) : Die Sporae dispersae des Ruhrkarbons. Abdruck aus
Paleontographica. Teil I und II Sonder. Bd. 98 und 99, Abt. B., Hannover.

& (1956) : Die Sporae dispersae des Ruhrkarbons. Teil III, Paleont., Abt. B, 100,
Liefg. 4-6, 61-21, Stuttgart.

PIERART, P. (1955) : Les Megaspores contenues dans quelques couches de houille du Westf. B
et C aux charbonnages Limburg, Meuse. Publ. Ass. Etud. Brux., No. 21, Hors Ser., Vol.
VIII, pp. 125-142.

(1956) : Quelques Megaspores contenues dans les charbons stephaniens des Bassins de
Blanzy et de Decazeville. Bull. Soc. Beige. Geol., t. LXIV, fasc. 3, pp. 587-599, 6 pl.

(1957) : Note preliminaire sur les Megaspores du Westphalien C superieur en Campine
Beige. Paldont. Z., 31,1/2, 46-52, Stuttgart.

ROUSSEAU, A. (1933) : Etude de quelques types de Spores du Westphalien C. Bull. Mus. Roy.
Hist. Nat. Belg., T. XIV, No. 33, pp. 1-6.

SAHABI, Y. (1936) : Recherches sur les spores des Houilles Francaises. Diss. pp. 1-62, Lille.



54 Kazım YAHŞIMAN

SOMMER, F. W. (1953) : Os Megasporos do carvao de Santa Catarina e seu aproveitamento na
correlacao das Camadas. - Div. Geol. Min., Notes Preliminares E Estudos, No. 73, pp. 1-3,

Rio de Janeiro.

STACH, K. U. & ZERNDT. J. (1931) : Die Sporen in den Flamm- Gasf lamm- und Gaskohlen
der Ruhrkarbons. Glückauf, 67, pp. 1118-1121, Essen.

SCHOPF, J. M. (1938) : Spores from the Herrin (No. 6) Coal Bed in Illinois. Rept. Investig. III.
Geol. Surv., No. 50 : 1-55.

TRIPATHI, B. A. (1952) : A Note on Megaspores from Lower Gondwana Coal of Umaria
Coalfield, District Sabdol (Vindhya Pradesh). Current Science, Vol. 21, pp. 308-309.

TREVEDI, B. S. (1953) : Megaspores and other plant remains from Lower Gondwana of Sin-
grauli Coalfield, District Mirzapur, U. P. Jour. Indian Bot. Soc., Vol. XXXII, pp. 70-85,
Bangalore.

TRINDADE, N. M. (1954) : Megasporos do carvao Gondwanico do Rio Grando do Sul. e sua
aplicao em correlacoes estratigraficas. Div. Geol. Mm., Notas Preliminares E Estudos. No.
78, pp. 1-6, Rio de Janeiro.

WICHER, C. A. (1934) : Über Abortiverscheinungen bei fossilen Sporen und ihre phylogene-
tische Bedeutung. Arb. Inst. Palaobot. Petrogr. Brennsl. 5, 87-96, Preuss. Geol. L.-A., Berlin.

YAHŞIMAN, K. (1956) : About the stratigraphical age of the Azdavay coals. M. T. A. Bull . No.
48, p. 140 (in Turkish).

(1959) : New Carboniferous Megaspores from the Zonguldak and Amasra Coal Basin.
M. T. A. Bull. No. 53, Ankara.

& ERGÖNÜL, Y. (1958) : The Sporological investigation and correlation of the coal
seams in the Gallery E. K. I. Amasra (Tarlaağzı). M. T. A. Bull. No. 51, p. 42, Ankara
(in Turkish).

& (1959) : Permian Megaspores from Hazru (Diyarbakır). M. T. A. Bull. No. 53,
Ankara.

ZERNDT, J. (1930) : Petrograficze badania weglia z Podladu «Izabella» W Trzebini. Przegladu
Gorniczo-Putniczaga Dabrow Goru Humiezego, 1-1,5 Tafeln.

(1932) : Megasporen aus den Zwickauer und Lugau-Ölsnitzer Karbon. Jahrcsber. Berg- und
Hiittenwesen in Sachsen, 9-16,4 Tafeln, Freiberg.

(1934) : Les Megaspores du Bassin Houiller Polonais. I. Bull, de l'Acad. Pol. des Sci. et des
Lettres, Trav. Geol., 1-56, 32 Pl., Krakau.

(1937) : Les Megaspores du Bassin Houiller Polonais. II. Bull, de I'Acad. Pol. des Sci. et des
Lettres, 1-78,241-278, Krakau.

(1938) : Die Eignung von Megasporen als Leitfossilien. II. Carbon. Congr. Heerlen 1935,
Compte Rendu 3,1711-1732, Maastricht.

(1939) : Sprowozdanie z badan Megaspore. Przyczynki do Geologii Polski, 1-4.

(1940) : Megasporen des Saarkarbons. Paleontographica, 84, Abt. B, 133-150. Tafeln 9-13,
Stuttgart.


