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LATE FAMENNIAN MIOSPORE ASSEMBLAGES FROM
THE BERGISCH GLADBACH - PAFFRATH SYNCLINE,
RHENISH SLATE MOUNTAINS, GERMANY"

Christoph HARTKOPF-FRODER? & Maurice STREEL?

(2 figures & 7 plates)

ABSTRACT. During routine palynological analysis of Devonian sediments of the Bergisch Gladbach-Paffrath Syn-
cline, Rhenish Slate Mountains, late Famennian marine strata hitherto unknown in this region have been recogni-
zed. The thermal alteration index (TAl of 2 to 2+) is remarkably low compared to other Upper Devonian sediments
in the Ardenne-Rhenish area, indicating that the settings were never deeply buried. Due to the low thermal matu rity
the miospore preservation is very good to excellent. The miospore assemblages are rich and diverse in composi-
tion. Species of the Diducites complex are particularly abundant. Other stratigraphically significant species are
Cyrtospora cristifera, Grandispora cornuta, Raistrickia variabilis, and Retispora lepidophyta. The latter speciesis a
near world-wide marker for the late Famennian. The occurrence of Grandispora echinata and Knoxisporites litera-
tus is still doubtful and hence, the assemblages have been assigned to the Oppel Zone LV. The rather large
diameter of the exoexine of Retispora lepidophyta signifies a position close to the base of the Oppel Zone LV. The
next older sediments known in the syncline are of lower Nehdenian age. It is still doubtful whether upper Nehde-
nian, Hembergian and Dasbergian sediments are present in this area.

KEYWORDS: miospores, palynostratigraphy, Upper Famennian, Strunian, Rhenish Slate Mountains, Bergisch
Gladbach-Paffrath Syncline, regional geology.

RESUME. Assemblages de miospores du Famennien tardif du Synclinal de Paffrath-Bergisch Gladbach,
Massif Schisteux Rhénan, Allemagne. A l'occasion d'une analyse palynologique de routine de sédiments dévo-
niens du Synclinal de Paffrath-Bergisch Gladbach, Massif Schisteux Rhénan, des couches marines du Famen-
nien tardif, inconnues jusqu'ici dans cette région, ont été identifiées. L'indice d'altération thermale (TAl de 2 2 2+)
est remarquablement faible comparé a d'autres sédiments des régions ardenno-rhénanes, suggérant que I'en-
semble n'a jamais été enfoui profondément. Gréce a cette maturité thermale faible, la conservation des miospores
est tres bonne & excellente. Les assemblages de miospores sont riches et diversifiés. Les espéces du complexe
Diducites sont particulierement abondantes. D'autres espéces stratigraphiquement significatives sont Cyrtospora
cristifera, Grandispora comuta, Raistrickia variabilis, et Retispora lepidophyta. La demiére espéce est un mar-
queur pratiquement mondial pour le Famennien tardif. La présence de Grandispora echinata et Knoxisporites
literatus est encore douteuse et, en conséquence, les assemblages ont été attribués a la Zone d'Oppel LV. Les
diameétres relativement grands de I'exoexine de Retispora lepidophytaindiquent une position proche de la base de
la Zone d'Oppel LV. Les sédiments immédiatement plus anciens connus dans le synclinal sont d'age Néhdénien
inférieur. On ne sait pas encore si des sédiments Néhdénien supérieur, Hembergien et Dasbergien sont présents
dans cette region.

MOTS-CLES: miospores, palynostratigraphie, Famennien supérieur, Strunien, Massif Schisteux Rhénan, Syncli-
nal de Paffrath-Bergisch Gladbach, géologie régionale.
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Figure 1. Study area and geological map. Abbreviations;
BGPS = Bergisch Gladbach-Paffrath Syncline; BA = Bensberg
Anticline; Velbert A. = Velbert Anticline; Remscheid A. = Rems-
cheid Anticlinorium; Ebbe A, = Ebbe Anticlinorium.

% Middle Devonizan
§ Lower Devonian

[l silurian/Ordovician

The Devonian succession is covered by gravel
and sand of Quaternary and Tertiary age which ge-
nerally speaking decrease in thickness from the west
to the east. Hence, stratigraphy and tectonics of the
western part of the Paffrath Syncline is less known.

Paleogeographically, the area of the Paffrath
Syncline was situated south of the actual Velbert
Anticline where during the Famennian a rapidly sub-
siding trough existed. The sediments which were
deposited in this trough are similar to the supposed
shelf-type siliciclastics of the Condroz Sandstone
facies. East of the Velbert Anticline a very sharp fa-
cies boundary separates the well-aerated water area
from the basinal (quiet water) areas (Paproth et a/,
1986).

The thermal maturation in the Paffrath Syncline
is extraordinarily low compared to the Upper Devo-
nian sediments which crop out at the northern bor-
der of the Rhenish Slate Mountains. Paproth & Wolf
(1973) report a vitrinite reflectance value of %Ro
max = 0.69 for the KnoppenbieBen Formation indi-
cating that the KnoppenbieRen Formation was ne-
ver deeply buried. Apparently, the thickness of over-
lying and in the meantime eroded sediments did not
exceed 200 m.

3. PREVIOUS PALYNOLOGICAL WORK

A number of papers which deal with palynomor-
phs from Devonian rocks of the Paffrath Syncline
have been previously published. Amirie (1984; 1989)
described Adorfian acritarch and miospore assem-
blages, respectively. The acritarch communities from
the Upper Devonian were considered by Jux (1975;
1984) including TEM investigations. Referring to de-
terminations by G. Schultz, he also provided a very
limited account of six miospore taxa from the Knop-
penbieBen Formation without Hllustrating or descri-
bing the species (Jux, 1975: p. 116). Stratigraphi-
cally, the most important one is Retispora lepido-
phyta. The occurrence of this taxen is striking be-
cause its inception marks the base of the Oppel Zone
LV which in turn coincide with the base of the Fa2d
(Streel et al., 1987). However, faunal data clearly
indicate a lower Nehdenian age assignement for the
Knoppenbiel3en Formation. Unfortunately, the sam-
ples and slides relating to the study of Jux (1975)
could not be relocated in the collection of the De-
partment of Geology, University of Cologne (G.
Schultz, oral comm.). Therefore 25 samples have
been investigated from the Knoppenbiel3en Forma-
tion cropping out in the Lerbach section and from a
former excavation (locality Kreishaus) southeast of
Bergisch Gladbach. In addition, one sample from
Cox quarry nearby where the KnoppenbieBBen For-
mation was temporarily exposed was processed.
The samples yielded abundant but poorly preser-
ved miospores severely damaged by the growth of
pyrite crystals. However, not a single specimen of
Retispora lepidophyta was recovered. Therefore
the previous record of R. lepidophyta could not
be confirmed and the authors believe it might re-
present a misidentification of strongly corroded
camerate spores.

4. SAMPLE DETAILS

This report is based on five samples collected
from three boreholes (topographical map 1:25000,
sheet 5008 KdIn-Milheim). All samples are housed
in the Geological Survey of North Rhine-Westphalia.
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list includes the stratigraphic key taxa which occur
in the miospore population encountered in the sam-
ples N°. 82348-82350. Species which are of little
stratigraphic significance, e.g. smooth trilete Spo-
res, are not taxonomically segregated and are not
considered in the species list.

Species list

Aneurospora greggsii (McGregor 1964) Streel 1974
{Not figured)

Archaeozonotriletes micronulatus Kedo 1974 {Pia-
te 1: A, B)

Auroraspora hyalina (Naumova 1953) Streel in Bec-
ker et al. 1974 (Plate 1: C)

Auroraspora sofisorta Hoffmeister, Staplin & Malloy
1955 (Plate 1: D)

Auroraspora cf. solisorta Hoffmeister, Staplin & Mal-
loy 1955 sensu Higgs, Clayton & Keegan 1988 (Plate
1: F)

Convolutispora sp. (Plate 1: H, 1)

Convolutispora cf. usitata Playford 1962 sensu van
der Zwan 1980 (Plate 1: G)

Corbufispora sp. (not figured)

Cyrtospora cristifera (Luber 1941) emend. van der
Zwan 1979 (Plate 1: E)

Diducites mucronatus (Kedo 1974) emend. van
Veen 1981 (Plate 2: A, B, H)

Diducites plicabilis van Veen 1981 (Plate 2: C, D, E)
Diducites poljessicus (Kedo 1957) emend. van Veen
1981 (Plate 2: G, I, L)

Diducites versabilis (Kedo 1957) emend. van Veen
1981 (Plate 2. F, K)

Endoculeospora gradzinskii Turnau 1975 (Plate 3:
A, B, D, E)

Endoculeospora setacea(Kedo 1971)Avkhimovitch
& Higgs in Avkhimovitch et af. 1988 (Plate 3: C, F, )}
Geminospora femurata Balme 1962 emend. Play-
ford 1983 (Plate 3: G)

Gorgonispora crassa (Winslow 1962) Higgs, Clay-
ton & Keegan 1988 (Plate 3: K, L)

Grandispora cornuta Higgs 1975 (Plate 3: H; Plate
4: A)

Grandispora aff. echinata Hacquebard 1957 (Plate
4:C, E)

Grandispora gracilis (Kedo 1957) Streel in Becker
etal. 1974 (Plate 4. F)

Grandisporact. tenuispina (Hacquebard 1 957) Play-
ford 1971 sensu Streel in Becker ef af. 1974 (not
figured)

Grandispora cf. tenuispina (Hacquebard 1957) Play-
ford 1971 var. punctata Streel in Becker et al. 1974
(Plate 7: H)

Hystricosporites sp. (Plate 4: B, D, G, H)
Knoxisporites hederatus (Ischenko 1956) Playford
1963 (Plate 5: A, B, D)

Knoxisporites aff. literatus (Waltz 1938) Playford
1863 (Plate 5: E)

Lophozonotriletes lebedianensis Naumova 1953
(Plate 5: C, K, L)

Lophozonotriletes sp. (Plate 5: F, G, H, |)
Raistrickia minor (Kedo 1963) Neves & Dolby 1967
(Plate 6: E)

Raistrickia variabilis Dolby & Neves 1970 (Plate 6:
A B, C)

Retispora lepidophyta (Kedo 1957) Playford 1976
(Plate 6; F, G, 1)

Rhabdosporites langii (Eisenack 1944) Richardson
1960 (Plate 6: D, H)

cf. Samarisporites sp. (Plate 7: A, B, C)
Spelaeotriletes cf. granulatus (Kedo 1963) Moreau-
Benoit 1980 (Plate 7: D, E)

Spelaeotriletes sp. cf. S. pretiosus (Playford 1964)
emend. Utting 1987 var. windsorensis Utting 1987
{Plate 7: G)

Teichertospora torquata (Higgs 1975) emend.
McGregor & Playford 1990 (Plate 7: F)

5.1. SELECTED SYSTEMATICS

Information on the abundance of a particular taxor: is only
given for those species of which less than five specimens have
been recovered.

Archaeozonotriletes micronulatus Kedo 1974
(Plate 1: A, B)

Remarks: Currently, late Devonian taxa of the genus Grandis-
pora are being revised by a CIMP working group. In erder not to
anticipate the results or to produce nomenclatural confusion in
referring to not yet published new taxa or changed generic assi-
gnments we therefore continue to use the old names.

Cccurrence: one specimen.

Auroraspora cf. solisorta Hoffmeister, Staplin &
Malloy 1955 sensu Higgs, Clayton & Keegan 1988
(Plate 1: F)

Comparison: Auroraspora velata (Felix & Burbridge) Ravn 1891
is very similar and differs only on the basis of a thinner, flexuous
exoexine parts of which are often folded over the intexine.

Convolutispora cf. usitata Playford 1962 sensu
van der Zwan 1980 (Plate 1: G)

Remarks: The specimen recorded conforms closely to those
described by van der Zwan {1980b: p. 221, pl. 7, fig. 3, 4). Con-
volutispora caliginosa Ciayton & Keegan in Clayton ef al. 1982
is similar but differs by reduced ornamentation in the contact
area.

Occurrence: one specimen,

Endoculeospora gradzinskii Turnau 1975
(Plate 3: A, B, D, E)

Remarks: Most specimens recorded clearly belong to variant B
of van der Zwan (1880a). Variant A which is smaller in size is not
present in the assemblage.
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mal thinning, and simple laesurae whereas K. pristinus posses-
ses elevated laesurate lips and a granuiar exine. In addition, K.
pristinus is frequently deformed due to the thin exine. However,
as Bertelsen (1972), Playford {1976}, and Mibbert & Lacey (1969)
commented, both species are difficult 1o distinguish from each
other, The differences between K. haderatus and K. pristinus
appear unconvincing to the present authors and hence we ¢on-
sider the two species as synonymous. One specimen recorded
in the Paffrath assemblage (pl. 5: D) displays a thin deformed
exing but is devoid of any ornaments and lacks lips. Well pre-
served specimens (pl. 5: A, B) possessing a thick exine are sca-
brate with micrograna smaller than 0.5 pm giving the exine a
rough appearance. A similar ornamentation was described and
figured for K. pristinus from the Lower Carboniferous of Den-
mark (Bertelsen 1972, pp. 51-52, pl. 18, fig. 5). A microgranuta-
te exine was not positively mentioned in former descriptions of
K. hederatus. Some specimens (e.g. pl. 5: A} show folds along
the lagsurae superficially giving the impression of broad labra.
Knoxisporites dedaleus (Naumova 1953) Streel 1973 is distin-
guished from K. hederatus by a narrow cingulum and a granula-
te exine {Avkhimovitch et al., 1988 p. 172).

Knoxisporites aff. fiteratus (Waltz 1938) Playford
1963 (Plate 5: E)

Remarks: The species is characterized by broad, low labra, The
figured specimen does have labra but developed only along two
lagsurae of the trilete mark. Also one labrum tapers toward the
cingulum. We therefore hesitate to assign the specimen unequi-
vocally to that species.

Occurrence; one specimen.

Lophozonotriletes lebedianensis Naumova 1953
(Plate 5: C, K, L)

Remarks: Naumova {1953) proposed Lophozonotriletes and
assigned fifteen newly instituted species and four varieties to
the genus. They all are only briefly described and iliustrated as
stylized line drawings. Mostly, the diagnosis does not mention
the identifying characters which separate the taxon from its al-
lies. Hence, many taxa are not clearly circumscribed and ap-
pear to be indistinguishabie from one another.

Specimens bearing prominent, often irregularly spaced very
short bacula and verrucae with rounded tops and sometimes
with constricted base are attributed to L. febedianensis in this
report. The ornaments are widely spaced to densely distributed
as it is figured by Naumova (1953: pl. 19, fig. 32-34) and Avkhi-
movitch et al. (1893). The verrucae are up to 7 um in height, up
to 15 ymin basal diameter and only rarely fused. in the Paffrath
specimens the contact area is laevigate except for one (pl. 5: K}
which is ornamented on the proximal face with smalt and flat

verrucae up to 3 ym in diameter. This specimen aiso has labra.

Lophozonotriletes sp. (Plate 5: F, G, H, )

The specimen resembles L. lebedianensis except that the
verrucae are irreguiarly shaped and have flat or irregular tops.
Also smailer verrucae are present amongst the larger ones. Fre-
guently, larger verrucae show constrictions giving rise to a knot-
ty impression. Pustulatisporites mufticapitis Bertelsen 1972 is
similar regarding the shape of the ornaments but differs by being
sculptured on both the proximal and distal surface. Adgitional
specimens are required before they can be confidently assigned
to a species of Lophozonotriletes.

Raistrickia minor (Kedo 1963) Neves & Dolby
1967 (Plate 6: E)

Remarks: Combaz & Streel (1971, pp. 231-232, pl. 4, figs. 5
and 9) figured two specimens from the late Famennian of Pas-
de-Calais (France) which are very similar to the present mate-
rial and which they assigned to Raistrickia variabitis Dolby &
Neves 1970. According to Higgs et al. (1988), these specimens
are conspecific with A. minor.

Occurrence: one specimen.

Raistrickia variabifis Dolby & Neves 1970
(Plate 8: A, B, C)

Remarks: One specimen {pl. &: C) is ornamented on both surfa-
ces with a mixture of bacula and small (1-3 pm in basal diame-
ter), closely spaced verrucae, subcircular to irreguiar in plan view,
sometimes coalescent, and with flattened tops. However, the
specimen is identical in any other respect with A, variabilis.

Rhabdosporites langii (Eisenack 1944)
Richardson 1960 (Plate 6: D, H)

Remarks: The diameter of the excexine is 85 um, that of the
intexine 62 pum which fails into the size range of Rhabdosporites
parvuius Richardson 1965. In the original description this spe-
cies was differentiated from R. langif by its smaller size range
and by its relatively larger intexine aithough the size ranges over-
lap as is clearly shown in the graghical plot of exoexine and
intexine diameters (Richardson, 1965: text-fig. 8). Both species
were originally described as uniformly covered by densely pac-
ked rods which are parallel sided and have truncated tips. Inthe
present specimen the bladder is densely covered with often fused
minute coni and spines. However, the different ornamentation
may be the result of preservational alteration as it was previous-
ly demonstrated to be the case for K. langii, too (Lele & Streel,
1969, McGregor & Camfield, 1982). Specimens appearing iden-
tical or at least very similar to the present one have been descri-
bed and tentatively assigned to Rhabdosporites langii by Streel
(1865}, to ? Rhabdosporites parvulus by Lele & Streel (1969) and
Higgs & Russell (1981), and to ?Rhabdosporites cf. parvulus by
Streel in Becker et al. (1974), Possibly, there is a morphogra-
phic gradation between the above mentioned taxa, particularly
since Marshali & Allen (1982) proved a gradual change in excexi-
nefintexine diameter and ratio of A. langii and R. parvulus. Hen-
ce, we follow Marshall & Allen {1982) and Balme {1888) and
regard these species as synonymous.

QOccurrence: one specimen.

cf. Samarisporites sp. (Plate 7: A, B, C)

Remarks and Comparison: The specimen superficially resem-
bles Samarisporites sp. cf. Acanthotriletes hirtus Naumova 1953
sensu Streel in Becker et al. 1974 and the unidentified spore in
Chitaley & McGregor (1988: pl. 13, fig. 3). As only one specimen
is avaitable and because of the poor preservation, accurate iden-
tification is precluded.

Occurrence: one spegimen,

Spelaeoctriletes cf. granulatus (Kedo 1963)
Moreau-Benoit 1980 (Plate 7: D, E)

Description: Trilete camerate miospore, amb convexly subtrian-
gular with rounded apices and convex sides. Intexine distinct,
thin, laevigate, eccentrically piaced with respect 1o the exoexi-
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