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AN INTRODUCTION TO A FIELD TRIP TO THE LATE DEVONIAN
OUTCROPS IN THE NORTHERN RHEINISCHES SCHIEFERGEBIRGE
(FEDERAL REPUBLIC OF GERMANY)

Eva PAPROTH'

-(7 figures and 4 tables}

ABSTRACT. -~ Nehdenian (early Famennian) to late Wocklumerian (latest Famennian or Strunian) sedimentation
of the northern Rheinisches Schiefergebirge is reviewed and examplified by a few typical localities.

RESUME. - "La sédimentation du Nehdenien (Famennien ancien) au Wocklumerien tardif {(Famennien le plus
récent ou Strunien) du nord du Massif schisteux rhénan est revue et illustrée par quelques localités types.

In  the northern Rheinisches Schiefergebirge
(fig. 1) the Famennian rocks occur usually on top of
Givetian-Frasnian limestone complexes, and some-
times on top of Givetian-Frasnian siliciclastics.

In the Givetian-Frasnian, the widespread marine
transgressional trend is characterized by widely extended,
rather pure carbonate rocks (generally more than 95 9/o
CaCO;) with a considerable thickness (locally more
than 1000 m). The contemporaneous siliciclastic

sediments are concentrated in relatively small and
quickly subsiding troughs which were fed by local
source areas. In the upper Frasnian, near the Frasnian-
Famennian boundary, the widespread black Kellwasser
horizons {shales and limestones) mark a paleogeogra-
phic change.

7. Geologisches Landesamt Nordrhein-Westfalen, De Greiff-
Str. 195 - D-4150 Krefeld (F.R.G.).
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Figure 1. - Stops 1 to 8 of a field trip to the northern Rheinisches Schiefergebirge between Hagen-Hohenlimburg and Brilon.
grey : Frasnian and Famennian siliciclastics; black : Givetian and Frasnian “massive limestone ” (Massenkalk}.



276

Eva PAPROTH

MIDDLE FAMENNIAN PALEOGEOGRAPHY OF THE ARDENNO-RHENISH AREA

LEGEND
:] CONTINENTAL LOWLAND

m SUPPOSED WELL-AERATED WATER AREA

SUPPOSED  SHELF-TYPE "CONOROZ SANDSTONE FACIES”

E SUPPGSED QUIET WATER AREA
S SUPPOSED  "HERCYNIAN FALES™

BARRIER SYSTEM

SHOALS { SUBMARINE AND SUBAERIAL )
SANOSTONE-SILTSTONE
MUDSTONE-SILTSTUNe

NODULAR LIMESTONE

TURB!DITY CURRENT BIRECTION

SEA TURRENT DIRECTIONS NON-TURBIDITIC TRANSPORT

Figure 2. - Paleogeographic sketch map of east Belgium and west Germany during the middle Famennian.
(Paproth, Dreesen & Thorez, 1986, fig. 2)
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Figure 3. - Paleogeographic sketch map of the northern Rheinisches Schiefergebirge during the Wocklumerian,
with suggested transport directions of siliciclastic influx {(Becker et a/., 1984, Fig. 1).
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Figure 4. - The channel of the Seiler Conglomerate at Iserlohn; cross section {after leveliing the base of the Kulm =base
of the Liegende Alaunschiefer). After H. Schmidt, 1936, Abb. 1.

In contrast to the Frasnian which was characte-
rized in many parts by little erosional energy {carbo-
nate complexes !), the Famennian (fig. 2) is marked
by generally active morphological energies. The Fa-
mennian rocks that now form part of the Rheinisches
Schiefergebirge testify that pre-Famennian (mainly
Devonian) rocks in the inner parts of the same tecto-
gen became already eroded (fig. 3). Whether this ero-
sion is mainly due to an early tectonic uplift or to a
general lowering of the sea level is difficult to decide.
It is supposed that these two processes interacted.

In the early Famennian (tables 1 and 3}, the
material of the Nehden-Schiefer (mudstones) and
particularly of the overlying Nehden-Plattensandstein
(flaggy sandstone; Kihn-Velten, 1966, 1968) is sup-
posed to have been delivered from the rising hinterland
where pre-Famennian (mainly early and middle De-
vonian) rocks were eroded (Dvorak, 1985).

At the northern flank of the Remscheid-Altena
Anticlinorium between Letmathe {(in the West; near
Stop 1) and Hemer (in the East; near Stop 3) the
Nehden Plattensandstein has a channel or fan-like
appearance : the maximum thickness of about 60 m
in the area North of Iserlohn and Letmathe wedges

from there westwards and eastwards and disappears
from this region more or less West of the river Lenne
and North-East of Hemer (near Stop 3; fig. 7). North
of Iserlohn, at Seiler, the fan-like structure is replaced
over a West-East directed extension of about 4 km by
the' late Famennian ~Seiler Konglomerat” truncating
earlier Famennian sediments, including the Nehden
sandstone (fig. 4; table 4).

The middie Famennian Hemberg Formation is
usually marked by fine-grained, red (and greenish)
coloured mudstones with layers of small carbonate
nodules called ™ Kramenzelkalk ”. Near the top of the
Hemberg Formation, two decimetric beds of annulata
Schwartzschiefer {(named after the clymenid Platy-
clymenia annufata) are reported from about Letmathe
to Oberrédinghausen (fig. 5); however, these are re-
placed f.i. at Apricke by silty mudstones. H. Schmidt
(1924, p. 110} determined from the twin beds (sepa-
rated by 1 m thick mudstones) of annulata-Schwarz-
schiefer in Oberrodinghausen Phacops granulatus Mstr.
Platyclymenia intracostata Fr., P. annulata Mstr., P. sub-
nautilina Sdbg., ? Sporadoceras spirale Wdk., Uniden-
tified goniatites, Loxopteria dispar Sdbg., Posidonia
venusta Mstr., Praecardium n. sp., Tiariconcha rugosa
Kays., Chaenocardiola n. sp.
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Table 1. - Stratigraphic subdivisions of the late Devonian and early Dinantian.

INTERNATIONAL

CHRONOSTRATIGRAPHIC UNITS

GERMAN
STAGES

Spores

GUIDE

FOSS

Cephalopods

ILS

Conodonts

CARBONIFEROUS

EARLY DINANT.

Middle Tournaisian

Erdbachian

Lower Tournaisian

DEVONIAN

DEVONIAN

LATE

Famennian

Hembergian

Nehdenian

Frasnian
{pars)

Adorfian

HD

Vi

Gattendorfia
crassa

Gattendorfia
subinvoluta

LN
LE
LL

Cheiloceras

Crickites
holzapfeli

Manticoceras
cordatum

Siphonodella
crenulata

Siphonodella
sandbergi

Siphonodelia
duplicata

Siphonodella
sulcata

— — - ———— —

Siphonodelia
praesulcata

Palmatolepis
expansa

Palmatolepis
postera

Palmatolepis
trachytera

Palmatolepis
marginifera

Palmatolepis
rhomboidea

Palmatolepis
crepida

Palmatolepis
triangularis

Ancyrognathus
triangularis
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P. annulata : Platyclymenia annulata

Figure 5. -

The late Famennian Dasberg and Wocklum For-
mations are characterized by particular facies patterns.
In the Dasbergian, nodutar limestones prevail at the
northern flank of the Remscheid-Altena Anticline.
More southerly regions, including the Lidenscheid
Syncline South of the Remscheid-Altena Anticline,
contrast by their more siliciclastic sediments, particu-
larly the locally occurring ™ Pdénsandstein” (Pon sand-
stone), derived from local source areas in the Rhenish
Shoals region.
The top of the early Wocklumerian (fig. 5}, wide-
spread Wocklumer Kalk, a fossiliferous nodutar lime-
stone with intercalated shales, seems of the same age
everywhere at the northern flank of the Remscheid-
Altena Anticlinorium between Hohenlimburg and
Oberrodinghausen (Higgs & Streel, 1984) : it is overlain
by decimetric black shales with Cymyc/ymen)’a evoluta.
This fossil is recorded also from the French-Beligian late
Famennian.
The late Wocklumerian (Table 2) is characterized
- at the northern flank of the Remscheid-Altena
Anticlinorium from about Iseriohn to Oberréding-
hausen, and

- at the northern flank of the Ebbe Anticlinorium
near Stockum,

by the intercalation of relatively large lenses of ero-

sional detritus that had been derived from nearby

Table 2. -
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Upper Famennian-Lower Tournaisian sections of Hasselbachtal {Stop 2}, Oese {Stop 4) and Oberrodinghausen (Stop 5).

Correlation between spore and conodont zonations

at the Devonian-Carboniferous boundary.

(Higgs & Streel, 1984, fig. 10}.
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Table 3. - Conodont and cephalopod zones of the (upper} Famennian and (lower) Dinantian.
{conodont zones (a) see Sandberg et al., 1978; (b) Ziegier & Sandberg, 1984).

FAMENNIAN (pars)

acutum

kockeli-dentilineatus

lower duplicata

upper Protognathodus

CEPHALOPOD CONODONT ZONES
?tu- ZONES (a) (b)
en
? lower crenulata lower crenulata

i - patens triangulus triangulus sandbergi
E |2
2|5 '
z |32 - westfalicus . ) . upper duplicata
<! 8 triangulus inaequalis
= ®
<2( O dorsoplanus
=
(]

sulcata

prorsum

upper paradoxa

lower Protognathodus

upper costatus

upper praesulcata

middle praesulcata

©
=
g lower paradoxa lower praesulcata
3
X .
g upper subarmata middle costatus
; upper expansa
lower subarmata
piriformis i
middle expansa
© lower costatus
c ornata
Q
E
> .
o acuticostata
lower expansa
. upper styriacu
serpentina PP yriacus
middle styriacus upper postera
annulata lower styriacus lower postera
b4 -
P upper velifer upper trachytera
]
% delphinus
& middle velifer lower trachytera
. lower velifer uppermost marginifera
sandbergeri PP st g

Ch

upper marginifera

upper marginifera
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Figure 6. - Rough Diagram (no scale!) of upper Famennian and lower Tournaisian environments between Hasselbachtal and Stockum
(after Higgs & Stree!, 1984; Fig. 11 and H. Schmidt, 1936, Abb. 1); localities see Fig. 3.
1: Hangenberg limestone (Hangenberg-Kalk); 2: Hangenberg shale {Hangenberg-Schiefer); 3: Hangenberg sandstone {Hangenberg-
Sandstein); 4: Seiler Conglomerate; 5: Stockum Imitoceras limestone lenses (Korn, 1984); 6: Wocklum limestone; 7: Dasberg lime-
stone; 8: Wocklum and Dasberg shales with nodular limestone (Kalkknotlenschiefer); 9: annulata black bed (Schwarzschiefer);
10: Hemberg limestone; 11: Nehden sandstone; 12: Nehden shale; 13: Nehden limestone;
14: Adorf shale (Schiefer); 16: Adorf limestone.

source areas to the South (Keupp & Kompa, 1984).
The up to 95 m thick Seifer Konglomerat fills a channel
which may have had an about North-South extension;
a West/East cross section (?) is known from the North
of Iserlohn to the Hemer area over a distance of about
4 km (Fig. 4; H. Schmidt, 1936; Heinke, 1978).
Unfortunately, outcrops of the Seiler conglo-
merate do not exist. It had been studied in detail in
some trenches which had to be filled soon after (Koch
et al.,, 1970) mica-bearing, partly carbonate sand-
stones, siltstones and mudstones predominate. Interca-
lated are several conglomeratic layers with quartz grains
{rarely up to 3 cm diameter), limestone pebbles and
carbonate ooids. The origin of the Seiler conglomerate
has been delivered is discussed since long. A nearby
source area in southerly direction seems to be most
probable central parts of the present Remscheid-
Altena Anticlinorium may have formed highs from
where eroded material of older rocks was derived,
finding its way through the discontinuous beit of shoals

formed by Givetian-Frasnian reef masses along the
northern flank of the high (Fig. 7).

Laterally, finer-grained material of the ™ Seiler
conglomerate” and presumably in immediate contact
with it is the ~ Hangenberg-Sandstein” (Higgs & Streel,
1984 ; Keupp & Kompa, 1984; Fig. 6). The Hangenberg-
Sandstein is proved to have been deposited in a short
time interval (Stop 4 Oese). The coarser-grained ma-
terial of this intercalation could not reach higher levels
of the shoals {Stops 5 Oberrodinghausen and 6 Effen-
berg).

Another sandy intercalation of similar petrology,
sedimentology and presumably origin, but at least in
parts slightly younger, is formed by the Stockum sand-
stone or conglomerate (Fig. 6; Keupp & Kompa, 1984).

In the Warstein, Belecke and Scharfenberg areas,
Middle Devonian to Dinantian sediments are exposed
in anticlinal structures. Oidest exposed rocks are Gi-
vetian-Frasnian ~Massenkalk ©  {massive limestone)
which formed shoals during the Famennian and the
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Table 4. - Late Devonian and early Dinantian lithostratigraphic units in the Rheinisches Schiefergebirge.

N. Remscheid-Altena
anticlinorium only

LITHOSTRATIGRAPHIC UNITS
CHRONOSTRATIGRAPHIC UNITS
Rheinisches Schiefergebirge
= <Z[ Erdbachian
’<__( % (Pericyclus-Stufe) Liegende Alaunschiefer
v <v 000000
i <2( 8 2 o
z= &2 Balvian Obere
o o dorfia-
o {Gattendorfia-Stufe) Hangenberg-
T T Schichten
Wocklumerian Untere
(Wocklumeria-Kallo-
clymenia-Stufe)
Wocklumer Schichten
e n — —— —— —— —— ——— e e e}
2
<
> Dasbergian .
(@] 2 . Dasberg-Schichten
5 < (Clymenia-Stufe)
2
o 2 e e —
s
E Hembergian Hemberg-Schichten
(Platyclymenia-
Stufe)
Nehdenian
(Cheiloceras-Stufe) Nehdener Schichten
[
w
a
a
> > Adorfian
<« (Manticoceras . )
% Stufe) Adorfer Schichten
g
o
[ L'

Hangenberg-Schiefer
Hangenberg-Sandstein

Seiler Konglomerat

L o —— — — —_—. —

annuiata Schw. Sfr.

Kramenzelkalke

Plattensandstein-H.
- Tonschiefer-Horiz.

Mergel- und Ton-
schiefer, Kellwasser h.
Ostricher Kalk
Banderschiefer
Massenkalk (pars)
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Seiler
———

Nehdenian proximal
[ - 3

and

distal turbidites

nodular limestones

Figure 7. - Facies distribution in the youngest Devonian near the present northern border of the Rheinisches Schiefergebirge
(R. Kompa & D. Korn) — H : Hangenberg-Sandstein; S: shoal, gormed by dead Givetian-Frasnian reef complexes.

Dinantian. Only in the uppermost Dinantian and lower-
most Namurian (Silesian) these became included in the
uniform depositional area that was covered by thick
sheets of sands.

If a “global event” caused some widespread pe-
culiarities near the Devonian-Carboniferous boundary,
the black shales with Cymaclymenia evoluta may be one
of its more.direct consequences (Higgs & Streel, 1984),
followed in this part of the Rheinisches Schiefergebirge
by a temporary revival of the morphological (erosional)
energies and by the catastrophic influx of the Seiler
Conglomerate/Hangenberg-Sandstein material and the
Stockum sands in an area where the normal (widespread)
sediments consist of fine-grained quiet-water deposits :
the Hangenberg-Schiefer.
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