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The Frasnian - Famennian Boundary in Belgium

Joseph BouckaerT, Alexis MouRAviEFF, Maurice STREEL, Jacques THOREZ and Willi ZIEGLER

With 3 Textfigures

Joseph BouckarrT, Alexis Mouraviesr, Maurice STrEEL, Jacques Tuorez & Willi
ZigcLEr: The Frasnian-Famennian Boundary in Belgium, — Geologica et Palaeontolo-
gica 6: 87-92, 3 Abb., Marburg, 15. §. 1972,

Three sections across the Frasnian-Famennian boundary in Belgium are reviewed.
Lithological, facial and biostratigraphical aspects (brachiopods, conodonts, goniatites and
palynological data) are discussed. The boundary in the section of Senzeilles (GosseLeT,
1877) is to be considered with reluctance, Therefore, it is suggested to establish a new
boundary stratotype in the Hony section.

Drei Profile mit der Grenze Frasnlum/Famennium in Belgien werden diskutiert. Die
lithologischen, faziellen und biostratigraphischen Aspekte werden verglichen. Die Grenze
zwischen Frasnium und Famennium im Profil von Senzeille (Gosseret, 1877) mufl mit
Zuriidhaltung betrachtet werden. Es wird deshalb darauf hingewiesen, einen neuen
Grenz-Stratotypus im Profil von Hony aufzustellen.

Addresses of authors: Dr. J. BouckaerT, Service Géol. de Belgique, Bruzelles, Dr. A.
Mouravierr, Univ. de Louvain, Dr. J. THorez, Dr. M. Streer, Univ. de Litge,

Belgium, Prof. Dr. W. ZiecLer, Univ. Marburg, Germany.

Summary: Paleontological evidence in the type section of
Senzeille (Matagne Facies) is not sufficient to fix the Frasnian-
Famennian boundary satisfactorily. Therefore sections across the
Frasnian-Famennian boundary in the Barvaux Facies (Hony) and
in the Matagne-Barvaux transitional facies are explored. Lithologi-
cal and biostratigraphical aspects are discussed. On the basis of
brachiopods, conodonts, goniatites and Acritarcha the respective
sections are compared with one another. The presence of the Lower
triangularis-Zone is demonstrated and according to all evidence
it is suggested to establish a new boundary stratotype in the
Barvaux Facies at Hony.

1. Introduction

In Belgium a series of dark coloured, soft, blackish to greenish
shales with Buchiola palmata and B. retrostriata, described as
“Schistes de Matagne”, are considered to correspond to the
uppermost part of the Frasnian Stage.

The term “Schiste de Matagne” was introduced by J. Gosse-
LET (1871) and subsequently used by the authors of the
Geological Survey map of Belgium.

The facies of the “Schiste de Matagne” is well developed in
the southern part of the country, but in the east it is replaced
by the facies of the “Schiste de Barvaux”, a more reddish and
violet shale, with large specimens of Spirifer verneuili.

The superimposition of the Frasnian and Famennian sequen-
ces is well exposed in the section of Senzeille. The “Schistes
de Matagne” are overlain by the “Schiste de Senzeille” with
Pampoecilorbynchus lecomptei.

The boundary between the Frasnian and Famennian stages in
the section of Senzeille could not be satisfactorily fixed with
conodonts because the “Schistes de Matagne” below the base

of the Famennian have not been investigated in that section
as limestones are lacking,

The lowermost beds of the Famennian of this section, accord-
ing to BouckaErT & ZiEGLER {1965), yielded conodonts in-
dicating the Middle triangularis-Zone. According to that
zone the basal part of the Famennien can be cotrelated with
the uppermost part of the Manticoceras-Stufe {Adorf-Stufe)
of Germany (post doId, see ZigcLEr 1971). Hence, wide-
spread usage of Frasnian as being equivalent to Manticoceras-
Stufe and lower Famennian equivalent to the lowermost part
of the Cheiloceras-Stufe, must be considered with some
hesitation.

A well established rhynchonellid succession of the Frasnian-
Famennian transition beds was carefully studied by P. Sar-
TENAER. ‘

His studies include not only the “Barvaux”- and “Matagne-
facies” but also the lateral transition-beds from the *Ma-
tagne”- into the “Barvaux-facies”.

His conclusions (19681970} are summarized in the follow-
ing scheme:

MATAGNE TRANSITION BARVAUX

FACIES BEDS FACIES
Famennian Pampoecilo- Paromoeopygma Pampoec.
rhynchus bellicastellana lecomprei
lecomptes P. nux praenux
Frasnian Caryorbynchus  Car. tumidus  Ripidiorhynchus
tumidus

In this paper the writers describe and discuss the conodont
faunas that come from three sections across the Frasnian-
Famennian boundary that are respectively typical for the
same facies developments.
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II. The Frasnian-Famennian boundary in the
Matagne-facies

The Section of Senzeilles (fig. 1)

(For basic information see: J. GossgLer 1877, 1888; P, Sar-
TENAER 1960; J. BouckaerT & W, ZIEGLER 1965)

The base of the Famennian at the type section of Senzeille
is situated at Km 101,026; there it was defined by GosseLsr
(1877) based on the appearence of “Cyrthia murchisoniana®
in “Schistes contenant de grosses plaques solides”, 6 m thick.
Four meters above this boundary, P. SarRTENAER (1960) dis-
cavered the first occurrence of Pampoecilorbynchus le-
comptei.

The first limestone layer appears at Km 101,045 and con-
tains a conodont fauna of the Middle triangularis-Zone
{BoucraERT & ZIEGLER 1965).

Immediately below the classical boundary 14 m of blads
shales are exposed. They have yielded no conodonts because
of the lack of limestones, P, lecomptei has not been found as
yet in the facies of this black shale, P, SartewaEr (1968)
demonstrates that Caryorbynchus tumidus is present at the
base of these 14 m of black shales, more precisely at Km 101.
It is thus possible that a part of this black shales could re-
present totally or partially the equivalent of the upper part
of the Upper gigas-Zone, recognized below (Mouravierr
197Q) the Lower triangularis-Zone orfand a part of the
Middle triangnlaris-Zone.

If. The Frasnian-Famennian boundary in the
Matagne-Barvaux transitional facies (fig. 2)

(See P. SarTENAER 1970 for basic information)

The region where the transitional facies occurs was especially
studied by P. SARTENAER (1968-1970), He defined the base
of the Famennian with the appearence of Paromoeopygma
bellicastellana, name-bearer of a new rhynchonellid-zone
developed in this region “where other rhynchonellid zones are
pootly represented” (SARTENAER 1968: 1).

Further geological investigations carried out by the Belgian
Geological Survey by means of numerous boreholes and
galleries permit the general stratigraphical scheme as follows
(see also fig. 2):

The association of Frasnian goniatites with C. tumidss, the
appearence of P. bellicastellana and Pampoecilorbynchus nux
praenux about 30 m above, and the first recognized oceur-
rence of conodonts belonging to the Middle triangularis-Zone
in the P. bellicastellana-Zone, do not permit to trace an ac-
curate boundary between the Frasnian and the Famennian.

IV, The Frasnian-Famennian boundary in the Barvaux-facies

Thesectionof Hony (fig 3)

(See J. Bouckagrr & J. TrOREZ 1965 for basic information)
At layer 50 and above, Palmatolepis triangularis and Ancy-
rognathus cryptus indicate the Middle triangularis-Zone
(Bed no. 10 of Bouckaert & TuoREZ 1965). This zone is the
first conodont zone to occur above the Famennian/Frasnian-
limit in the Senzeille stratotype.

At layer 48t and below, Ancyrognathus asymmetricus in-
dicates the Upper gigas-Zone (Bed no. 9 of BouckaerT &
THoREZ 1965). ' ‘
Between these two layers, bed 48b yielded mose than thou-
sand conodonts from 14,2 kg of limestone. The presence of
Palmatolepis triangularis, Ancyrognathus cryptus, and A.

O32] NSBIS £94] INVIINVG B TINAOCT

(1961 Mr1avig) wmsousdsiups wmproavgdsnng =
Te6] =ovNasty wusourdsiBuoq “Jo wmpravqdsneg

INVY
ILIve

= (QA1LDId

wnIpo LIy
viavgdsonvuds
WIPLLIVYISPUOT) =

6967 TEMTILH, %) SNVIIDO0LS

(zo61 TRTTIM % SNYWIDOLG) sapnplaovpripynb wap e

YINAD

ATTIVJ

YOO

X104
AYIA

0967 THATUL, 2 SNVIHDOLS winiBiaq 3o waindipadjog

= OYdid
OV

sisdouciadsoast g

0Z61 BELSTT (196] NITAVES) ssuanosBaonids wmpuonnuy —

VIO PUE IJSTYL FUIpn[IUl tentiprgdio ) TIe =

"O12[ NSRS TOAT THAITTIA, 2 SNVIADOLS SIPIONPLII WBIPPYLLI A ==

*OYE] 18U $O4T LINDACT {GEGT AOVNASIY) wrsourdsy wmigrgfiia p
e ojuotoue[d pasoddns jo o/, UI “eXel BIPIEIIDE Paldaas moy ® jo safeusdied g

VHED
IdSTaL

ITid
LITAH

(se10ds SuIpnjoxs *a°1) s[Is507013
"I

C96T TEATTLH, 2 SNVIIDOLG wma,[_t];d wn_xp;.canqd:_zgzvg

£961 OLLrag »ijzinyg

witpriavgdsogdoy pue

pIpavgdsoiaT ‘tmtpliysdaqioty SUIPN[OKS BPIEIDE [E J0 WS = YOV TV

‘wnrpriavgdsogdo |- vipusvgdsoray

ds

sazodg —

('xew ofy 1) $IUOPOII[OIS PUE EOZOUTIY)

AHYDIN

038] nsuas wmrprasCaiagy Jo sanads [re

‘[pa3] 1PEs 12 susturoads Oz JO AUTOD (2101 € UG Paseq SUISHTESIo jo sdnoid zofew jo seBerusorng g

0

dpue iy

130uspLas [esiSojousired

WY, ‘000 10T WY 12 (3961) MIVNIINVS £q PII3A02SIP sea Sowads 1a] A, 12idwos) )

0] 3[2Ys WPriq W ] {0941 “UIVNILIVS) 5%

WO ~s¢4v#EurLLy IPPIA 21 JO SIUOPOUOD TALM. Jade] =

piatig SIUOPOUDT JIIIT pap{ay{ QA.'BLI .&97{1 TUETOLERIIR,] 31 JO AJ'EP'LTUOC[ 1207 311 molaq MOT]

q Y2 3A0Qe WX § ST 7234 w023) sugpulgiojaodun

‘10T WY 3% paoe]d GEIUTAUIE,] A JO S5B *149] 1€ UOTIDAS JO UWR[0Y I eWwEIFer(]

JO 2OULIMDI0 ST “SHuPTUOSIINUL SHipulqiolin] JO 9IWIIIMI00 ISKY A UO (/8]) 1=IASs0n Lg 9Z0

sa]]tezuag1e wot1aas sdLy 17 S1g




BOUCKAERT u. 2. Frasnian/Famennian Boundary 89
T3
g S tn o
AN e N——_———— |

> S 2
S 2 2
n n
S T 8 w Rz 3=
Ry
s
N § >
W m g
Zl= ave
x|z
BN <
>l=
~1
. . 3
@c.tumldus
. . wn
} C. murchisonianus iy
P lecomplei <
b N
oL | Lol
L L LLL LLLLL m
SN 2 |sg —
8 39 3 83 —
3 8 I b8y m
2 &4 . -8 .
> «% . N —& |
Q %‘ %) -%?3
8 S R A P n
8 %— P“:D -%8 m
S 8- ~ 183 O
R : —
TRISPI | T e o
CERA| oo W o)
_"E.S‘ Z
VERY \/\’W i
3
poLy [ v R L
DAILLY nJE
BALTY tn
RAMI( tn
@O evirr | t
PiILl &
S
= o
Aammol T i
PTERO_| L e [en
COMA I e '\'\/”J 'U!
e
CYMA [en

s

picTYo| = T~~~ &




90 BOUCKAERT u. a.

pO M.T
m
<
A
o8 Pnp. | &
v
3
0 =
U
Q
a;
10 o
20
30 G
40
S5oh. .
[17]
3
2
E
3
hap . .
G @ Crickites sp
G M.intumescens
G
wes 1| & G Manticoceras sp
Fig.2: Frasnian/Famennian boundary in the
Matagne-Barvaux transitional facies

Diagrammatic columnar section with range of fossils. Note
the association of “Prasnian™ goniatites with Caryo-
rhynchus tumidus in the lower portion of the section.
Paromoeopygma bellicastellana and P. nux praenux
occur about 30 m above. Conedonts of the Middle trian-
gularis-Zone (M.T.) ocour within the P. bellicastellana-
Zone.

asymmetricus, allows us to indentify the Lower triangularis-
Zone for the first time in Belgium.,

The Lower triangularis-Zone, positively indicated by the
fauna of bed 48b, can be extended downward from the base
of layer 50 to the base of layer 48b.

Perhaps, it may also be extended to the top of layer 48t
where P, nux praenux appears. So, it may be considered that
the appearence of this brachiopod reflects at the same time
a change of environment that ceincides with che beginning
of a new conodont fauna.

The distinction between the Lower and the Middle triangs-
laris-Zone is made by three specimens of Ancyrognathus
cryptus recovered within 2546 conodonts that means 0,1 %/g

Frasnian/Famennian Boundary

of the conodont association. It is to be noted that Palma-
tolepis delicatula is lacking among the Palmatolepis species
collected in the Middle triangularis-Zone.

On the other hand the change between the Upper gigas-Zone
and the Lower triangularis-Zone is marked by:

1. The total lack of the 3 %o of Ancyrodella curvata and the
2% of Ancyrognathus asymmetricus recovered below.

2. The replacement of all Palmatolepis subrecta by Palma-
tolepis triangularis,

3. The dominant Polygnathus fauna changes from a majority
of P. normalis into the majority of P. brevilamina.

4. There is also a change in the Icriodus-fauna but a detailed
study is necessary before specific identifications can be given.
5. The 1 % of Spathognathodus gradatus changes into a dif-
ferent species.

In summary, all the rapidly evolving conodont genera show
an important change which affects more than the half of the
total conodont population in contrast to the 0.1 % of dhange
between the Lower and the Middle trigngularis-Zones.

The studies of the brachiopod and conodont faunas allow to
draw the following conclusions:

1. The inadequacy of the Frasnian/Famennian contact at
Senzeilles for a precise paleontological definition of this limit.
2. The small thickness of rocks in the Lower triangularis-
Zone,

3. The important change of conedent-population at the base
of the Lower triangularis-Zone,

4. 'The appearence of P. nux praenux in the Lower triangu-
laris-Zone. '
According to these conclusions the authors regard the Lower
triangularis-Zone as Famennian in age. They also strongly
suggest to establish a new boundary stratotype for the
Frasnian/Famennian limit in the Hony section with the
boundary to be placed at the base of layer 48 b (see Fig. 3).

V. Correlation of the Senzeilles and Hony sections using
palynological methods

An attempt has been made to correlate this newly proposed
Frasnian/Famennian limit at Hony with the shaly part of
the classical section of Senzeilles wsing the quantitative
variations of presumed planctonic plant-microfossil assem-
blages. For that purpose, both sections have been sampled in
a rather great detail, and particular focus was put on those
portions of shales which underly the limestone beds contain-
ing the fauna of the Middle triangularis-Zone, The aim was
to correlate the limestone beds of the Lower triangularis-Zone
of Hony with the equivalent part of the section at Senzeilles
which is devoid of any limestone beds.

The quantitative data are presented in details on fig. 1 and
fig. 3. Most of the samples are extremely rich in well preser-
ved acritarcha (a few thousands specimens on each micros-
copical slide). Spores are poorly preserved, The systematic
position is briefly mentioned in the legend of the fig. 1 and 3.
We refer 1o Dricor (1971) for a taxonomic discussion of
these taxa. Our data are preliminary and a more complete
study is planed including various other sections of the same
stratigraphical interval.

Nevertheless, we would already now like to emphasize the
similarity of the general trends of variations that occur in
the acritarcha assemblage from the bottom to the top of both
sections especially regarding: 1. the ratio Micrbystridium/
Leiosphaeridia and Lophosphaeridium, 2. the abundance of
Verybadhium ceratioides and Baltisphaeridium cf. longis-
pinosum increasing vpwards in the section, 3. the ocurrence
in the upper part of both sections of the genera Daillydinm
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Fig.3: Thesection of Hony
Columnar section at left demonstrates the Middle triangularis-Zone (Tm) to range from layer 50 upward. The Upper gigas-Zone (G) occurs from layer 48 t downward., Between these
two layers, bed 48 b contains a huge fauna positively indicative of the Lower triangularis-Zone (Ti). The entire extent of this zone is from the base of layer 48 b to the base of layer 50.
If it can be extended downward to the top of layer 48 ¢ it coincides with the first occurrence of Pampoecilorbyndhus nux praensx. A and B = Palynological evidence from a selected
sequence of layers 1 to 14 {explanation see caption of Fig. 1). :
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and Ewvittiz and the species Baltisphaeridium ramispinosum.
We tend to believe that this more or less correlative variation
might represent a biostratigraphic feature that is not too
much subjected to facies consrol. We therefore assume that
the time equivalent of the limestone beds of the Lower
triangularis-Zone at Hony has to be searched in that part of
the Senzeilles section where the ratio Micrbystridium/
Leiosphaeridia and Lophosphaeridium is rather high. This
means that the newly proposed base of the Famennian at
Hony would have to be located not below the classical limit
of Gosserer at Senzeilles, but between this limit and the first
occurrence of conodonts of the Middle triangularis-Zone.

The petrographical analysis of a few samples containing
Acritarcha at Senzeilles has revealed a great homogeneity of
the finely recristallised pelitic material. Samples 11 to 13
vield very small gquartz-grains, a few framboidal pyrite
crystals and are fairly calcitic, These shales (11-13) contain

Frasnian/Famennian Boundary

also fragments of vegetal material surrounded by a thin
coherent layer of cryptograined kaolinite which does not
occur in samples 14 to 16.

All samples (11-16) show a few disarticulated ostracods.

At Hony all samples are also pelitic but sample 1 in addition
contains heterogranular quartzite material. This material is
better sorted in samples 3 to 5 and is lacking in the successive
samples 7 to 14.

A mineral fraction insoluble in the fluoridric acid treatment
required for palynological analysis is present in the siides
corresponding to samples 1 to 8.

We therefore assume that a change at least in the velocity of
the marine currents at the time during which the investigated
sediments were deposited is of the same rate and might be
related to the quantitative change in the phytoplanctonic
association.
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