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Revision of the late Famennian miospore zonation scheme in eastern Belgium
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ABSTRACT — New palynological data have been obtained from the Late Famennian Evieux and
Comblain au Pont Formations of the Chanxhe section located in the Ourthe Valley in the castern part of
the Dinant Basin. In the light of this new data the stratigraphic ranges of several zonally important
miospore taxa are now significantly different to those previously recorded. This has necessitated a re-
evaluation and revision of the late Famennian miospore zonation scheme for this region. Apiculiretusispora
verrucosa and Vallatisporites hystricosus are now found to occur below the inception of Retispora
lepidophyta. Consequently, a new biozone, the Apiculiretusispora verrucosa—Vallatisporites hystricosus VH
Biozone is described for the late Fa2c interval. The problematical relationship between the Retispora
lepidophyta— Apiculiretusispora verrucosa LV Biozone and the Retispora lepidophyta—Knoxisporites
literatus LL Biozone is resolved, and part of the LL Biozone is now considered equivalent to the LV
Biozone, which it consequently replaces. The Retispora lepidophyta—indotriradites explanatus LE Biozone
is recorded from the upper part of the Comblain au Pont Formation. A continuous succession of miospore
zones is now established for the late Famennian Fa2c/Fa2d interval which permits more accurate
correlations with other regions in Europe and North America. Correlation with the standard conodont
biostratigraphy shows that the base of LL Miospore Biozone is correlated with the middle or late expansa
Conodont Biozone and the base of LE Miospore Biozone with the early to middle praesulcata Conodont
Biozone. J. Micropalaeontol. 18(1): 17-25, June 1999.
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INTRODUCTION

A classic area for the Upper Devonian (Famennian) succession
is located in the Dinant Basin (Synclinorium) in the eastern part
of Belgium, and in particular the Qurthe Valley situated a few
kilometres south of Liége (Fig. 1). Here the Famennian deposits
are assigned to the Psammites du Condroz Group, a thick and
predominately siliciclastic sequence characterized by a wide
spectrum of depositional environments related to the prograda-
tion of a major deltaic system on the south side of the London—
Brabant Massif (Thorez & Dressen, 1986; Thorez er al., 1988).
The stratigraphic interval covered in this study comprises the
two youngest formations of the ‘Psammites du Condroz’; these

are the Evieux and the Comblain au Pont Formations. The

Evieux Formation is subdivided locally into three members but

is an essentially distal alluvial sequence with red beds, lagoonal,

r-'agosols, evaporitic and tidal intercalations. The overlying

_.nblain au Pont Formation represents a marine transgressive
event and includes mainly open marine and subtidal facies with
lagoonal to sub-lagoonal intercalations. These two formations
have been traditionally assigned to the Famennian Fa2c and
Fa2d stratigraphic intervals, respectively.

The Chanxhe section is located on the northern flank of the
Dinant Synclinorium and has been referred to in previous
publications as the Chanxhe 1 section. This section is well
exposed along a road on the east bank of the Qurthe Valley just
north of Chanxhe village and displays an almost continuous
section from the upper part of the Evieux Formation to the
upper part of the overlying Comblain au Pont Formation. A
fault interrupts the continuity between the Comblain au Pont
Formation and the overlying Hastiére Formation (Calcaire de
Hastiére), however, a transition between these two formations is
seen in the Chanxhe 2 section, just to the south of Chanxhe
village. ,

Fig. 1. Location of the section studied.

The micropalacontology of the Chanxhe sequence has been
studied in great detail by the late Prof. R. Conil and by Dr R.
Dreesen. Two important biostratigraphic limits have been
recognized in the lower part of the Comblain au Pont
Formation. Firstly, the base of the Quasiendothyra kobeitusana
Foraminifer Zone occurs in Bed 115 (Conil et al., 1964) at the
base of the second stromatoporoid biostrome (Conil er al,
1964). Secondly, the Late expansa Conodont Zone has been
identified in the three carbonate beds (Beds 97, 101, and 111)
below the first stromatoporoid biostrome (Dreesen er al.,
1993).
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Revision of the late Famennian miospore zonation scheme in eastern Belgium
[

VCo Biozone is defined by the first occurrence of Grandispora
cornuta, Retusotriletes phillipsii and Rugospora radiata. Tt is also
characterized by the presence of Diducites versablis and
Retispora macroreticulata.

Assembiages of the VCo Biozone have been obtained from the
upper part of the Evieux Formation. Elevea productive samples
were obtained between Bed 12°a and Bed 20%a. In this interval
the assemblages are rather sparse in numbers but diverse in
composition.

The following miospore taxa were recorded in the VCo
Biozonal assemblages:

Aneurospora greggsit, Auroraspora asperella, Auroraspora

" hyalina, Auroraspora solisorta, Auroraspora varia, Diducites
plicabilis, Diducites poljessicus, Diducites versabilis, Grandispera

e

cornuta, Grandispora famenensis var. minuta, Grandispora
- T e

Jumenensis var. famenensis, Grandisporagricilis, Grandispora

microseta, Plicatispora quasilabrata, Plicatispora scolecophora,
Punctatisporites irrasus, Punctatisporites minutus, Raistrickia
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i variabilis, Retispora macroreticwlata, Retusotriletes incohatus,
—n Retusotriletes_phillipsii, Retusotriletes planus and Rugospora
—= Lsglrietes phuapsy, | spora
- radiata, “
=

- Apiculiretusispora verrucosa-Veallatisporites hystricosus (VH)
= Biozone. This new interval range zone is defined by the first

EVIEUX FORMATION

appearance of Apiculiretusispora verrucosa and Vallatisporites
hystricosus . These taxa first appear in Bed 20°d near the top of
the Evieux Formation and these first occurrences are signifi-
cantly fower in the section than had previously been recorded.
Earlier records (Streel, 1986; Streel & Scheckler, 1990) have !
shown Vallatisporites hystricosus (as V. pusillites) first appearing |
with Retispora lepidophyta at the base of the Comblain au Pont _
Formation, however the new results show Vallatisporites :

hystricosus now occurring _several metres below the first |
A% s g.severa: metres Delow the in ;
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Fig. 3. Stratigraphic position of samples in Chanxhe.

precise determination of the stratigraphic ranges of the miospore
taxa in the Chanxhe section. Consequently, the ranges of several
of the more zonally important taxa are now different to those
previously recorded and this has necessitated a re-evaluation
and revision of the miospore zonation scheme.

Revised miospore zonation

Four successive miospore biozones are now recognized in the
late Famennian of the Chanxhe section. The miospore zonation
scheme is shown in Fig. 5; also shown is the correlation with the
conodont, foraminifera and acritarch zones. The miospore zones
are described in ascending stratigraphic order.

Diducites versabilis-Grandispora cornuta (VCo) Biozone. The

inception of Retispora lepidophyta (see Fig. 4).
Other taxa appearing in the VH Biozone include Endoculeos-
pora gradzinskii, Spelacotriletes crenulatus and Grandispora
echinata, The first specimens of G. echinata were found in bed
20’z at Chanxhe which is stratigraphically lower than previous
reports, which showed it appearing within the range of R.
lepidophyta. (The concept of this species was then different.)

Correlation of the VH Biozone, The occurrence of Apiculiretu-
sispora verrucosa and Vallatisporites hystricosus in the upper-
most part of the Fa2c interval in Belgium is highly significant as

I

i

it allows accurate correlation of the VH Biozome with late ,

Famennian sequences in North America.

In the Horseshoe Curve section of Pennsylvania Streel &
Traverse (1978) have recorded Vallatisporites hystricosus (as
Cirratriradites hystricosus) from the Lower Sandstone Member
of the Pocono Formation, a level that is stratigraphically below
the first occurrence of R. lepidophyta. Their lowest samples (1
and 2} can be assigned to the VH Biozone.

In western New York State and Pennsylvania Richardson &
Ahmed (1988) recorded Vallatisporites hystricosus (as V.
pusillites ) and Apiculiretusispora verrucose (as A. fructicosa)

from the lower part of the Cattaraugas Formation, notably from .

levels below the ArstOCCurrence of R. lepidophyta. These authors
erected two regional interval subzones the Vallatisporites
pusillites Subzone and the Apiculiretusispora fructicosa Subzone

9
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Revision of the late Famennian miospore zonation scheme in eastern Belgium

} Explanation of Plate 2
Sample numbers are foliowed by Department of Paleopalynology slide numbers and England Finder Co-ordinates. Magnification. x750.
figs 1-2, 4. Retispora lepidophyta {Kedo) Playford. fig. 1, Sample 28¢, 34136, V42/1; fig. 2, Sample 27b, 34088, K42/2: fig. 4. Sample 36c, 34032, L.50/3.
figs. 3, 5-6. Vallatisporites hystricosus (Winsiow) Byvscheva, fig. 3, Sample37c, 33947, K45/2; fig. 5, Sample 37c. 33947, W4l/4; fig. 6, 37a, 34046,
Ral/3. fig. 7. Rugospora radiata (Juschko) Byvscheva Sample 36c, 34032, 052/4. fig. 8. Retispora macroreticulaia (Kedo) Byvscheva Sample 20b,

34162, U52/3. fig. 9. Indotriradites explanarus (Luber) Playford Sample 43a, 33927, 146/2,



131121 91} 0} JuSuSISse Ue Iyl PIPNIOUCD pue (9841 ‘103210305
¥ UOSPIRUOTY JO JWayds uoneuoz) suoz widydopids; ~y-sany
Jisnd "4 BWAPOAO SUI IO SUOZ DINULO) DIOdSIpUDL-DSONXIY
niodsoSny A1 01 paudisse aq PINOYS STLIqUISsSE S} ISOYGM

passnosip (8861) uoayoInDOW % 1089100 pidydopiday
H UBYl 2ippnoirssodvul Yy 01 195010 Afpeoifojoydiowr sq o1

«}
L]

sieadde yowym w0y e — jmdydopidsp vaodsuay jo usunoads suo
pue (saynsnd -4 se) snsoorusdy sayiodsupyp, WRIUOD YIM
BPRUEY) “OIMSUILIF MAN JO UOLNBWELO] MOLIR)) 3Y) woly saferq
-Wasse 210dsorr PaqLIosop (§861) UOSYNNDOW 3 10T3IOOW
“wrideg Jo suozolg HA S UiM Pa1B[adIod
9 UeD SPUOZANS 8T, “s910ads 9591 Jo suondaoul oY) uo paseq

“taded quasard 3y U1 01 palIajel UONIIS AUYXUEBYD Uy sozodolomur (nyasn Aeomyderfnens 1sow s jo uonoa[ss p iy

oA

HA

11

EN

SHINjoSaL G
sl Y

sauoz
s10dg

oo g

smipuppdxa "
SISUINAR)ONL " [
vidydoptda) 'y
nyswzpoad g

/.

£

|
J

VIDINSI0IIDUL Y

BSOONLLA Y

—

NOILYIWAOd XNAIAT

LT

THIEa e

PEUVE T4

(IR RTN | N
NOILYWE0: INOZ-1V-NIVTINOD

U Wt

I mww

snsoaLsy <4
o DIDHI0D 5

338 %9 S3F1Y ‘surIZEW



Revision of the late Famennian miospore zonation scheme in eastern Belgium

Conodonts Forams Acritarchs Spores
1993 (Dreesenet al) 1989 (Conil a.h.wb g,ﬂnﬁﬁbn. &) 1983 (Paproth eral) ‘This pa;
1994 (Higgs etal) anguestaine) 1987 a%& etal) papee
1993 (Dreesenet al)
1996 (Stred & Loboztak)
carly to mid 4 | lepidophyta- lepidophyta-
= pacsoicatn | b ] expianatus explanatus
it N LE LE
- G. winslowiae -
- E. simplex lepidophyta-
. literatus :
m Qu. kobeitusana LL {epidophyta- . 3
i !

by Iepidophyta- .
- mid or fate Ou. radiata VEIrucosa N
v crpmsd G. v =
a VeTucosa-
iy —_— e Qu. regularis versabilis- hystricosus gy
=

comuta versabilis-

VCo comuta vCo

Fig. 5. Correlation between Upper Famennian conodont, foraminifera, acritarch and spore zonations.

zone was more likely. The present authors suggest the Carrow
Formation assemblage should probably now be correlated with

! the VH Biozone of late Famennian Fa2c age.

Other records of V. hystricosus occurring below the inception
of Retispora lepidophyta have been reported from eastern USA
(Streel & Scheckler, 1990), in northern Brazil (Loboziak et al.,
1997) and in North Africa (Streel, 1986; Streel er al., 1988).

The range of Endoculeospora gradzinskii Turnau has been
extended down Into the VH Biozone in Belgium. Previous
records in Europe show E. gradizinskii appearing in the LL
Biozone in Germany (Higgs & Streel, 1984), in the LE Biozone
in southern Ireland (Higgs et al., 1988), and in the L'V Biozone

Mmu Poland (Avkhimovitch er al., 1993). However, in North
{America this species has an earlier inception, being recorded in
ithe Rugospora flexuosa-Grandispora cornuta Assemblage Zone
!(Richardson & Ahmed, 1988).

i.ispora lepidophyta-Knoxisporites literatus (LL) Biozone.
This biozone is defined by the appearance of the two zomal
index species. The extremely distinctive and important taxon
Retispora lepidophyta first appears in Bed 22 (c. 2.5m lower in
the section than was previously reported), just below the top of

M?wn Evieux Formation. Consequently, the base of the Fa2d

%
%
|

stratigraphic interval as biostratigraphically defined by the
appearence Retispora lepidophyta, no longer coincides with the
lithostratigraphic Evieux/Comblain au Pont Formational
boundary. The first occurrence of Knoxisporites literatus is in

Bed 23 just above.the base of the %@éhoggg

£ Just at X f!»}, nblain au Fox
and is then present in many samples above this level.

The assemblages recorded from the L1 Biozone are rich and
diverse in composition. However it should be noted that
Retispora lepidophyta is not abundant at the base of the zone
{<4% of the assemblage)} but increases significantly to become

abundant in the upper part of the zone (53% in Bed 38). The LL

Biozonal assemblages contain the majority of the miospore taxa

found in the VCo and VH biozones together with some

additional species, such as Twmulispora rarituberculatus var.{
malevkensis, Tumulispora varia, Knoxisporites concentricus, ;
Raistrickia minor, Endoculeospora setacea, Spelacotriletes reso-%
lutus, Diducites mucrornatus, Cristatisporites matthewsii, Con->
volutispora major, Gorgonispora crassa and Umbonatisporites sp. W

Correlation of the LL Biozone. The first appearence of
Knoxisporites literatus immediately above the inception of
Retispora lepidophyta allows the recognition of the LL Biozone
in the Chanxhe section (and indeed in the Dinant Basin) for the
first time. The relationship of the LL Biozone with the LV
Biozone has been a long standing problem in Late Devonian
palynostratigraphy. However, the equivalence of the LL
Biozone with the LV Biozone can now be demonstrated.
Therefore, in this paper, we propose to replace the LV Biozone
with part of the LL Biozone in the miospore zonation scheme.

Retispora lepidophyta - Indotriradites explanatus (LE} Biozone.
The LE Biozone is defined by the first appearance of
Indotriradites explanatus (see Higgs er al., 1988) This species
first appears in the upper part of the Comblain au Pont
Formation (Bed 40%) in Chanxhe I. The LE Biozonal
assemblages are composed of abundant and well-preserved
spores, and the composition of these assemblages is very similar
to those obtained from LL Biozone. Retispora lepidophyta is
particularly abundant in this biczone, e.g. in sample 43 it
comprises ¢. 75% of the spore population. The LL/LE Miospore
Biozone Boundary is placed in the upper part of the Comblain
au Pont Formation ¢. 10 m below the fault which interrupts the
section. o )
Streel in Dreesen ef al. (1993) has also reported the presence of
Indotriradites explanatus in Beds 42 and 45 from the uppermost

23
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