
Decision on the Boundary
    Stratotype for the

Middle/Upper Devonian
    Series Boundary

by Gilbert Klapper, Raimund Feist and Michael R. House

            佃肋(.ommmls衍．户加诈Cowle)

The Middle-Upper Devonian Series Global Stratotype Sec-
tion and Point (GSSP), which defines the basal boundary of
the Upper Devonian Series and the Frasnian Stage, has now
been agreed upon. It is exposed at Col du Puech de la Suque
section in the southeastern Montagne Noire, France. Full
details are given in the following contribution. W.W. Cowie,
Chairman, International Commission on Stratigraphy)

Middle/Upper Devonian Series Boundary

The boundary between the Middle and Upper Devonian
Series is coincident with the lower boundary of the Frasnian
Stage. The exact position of the Series boundary was chosen
by the Subcommission on Devonian Stratigraphy in 1982 to
coincide with the lower boundary of the Lower asy卫rne竺全州
cus Zone, defined by the first occurrence of Ancyrodella
rotundiloba (Bryant) and referred to as the Lower asym-
metricus Boundary. The Lower asymmetricus Zone is a
zonal subdivision of the conodont standard zonation that was

established in the early 1960s (Ziegler, 1962) and revised in
the early 1970s (Ziegler, 1971).

Boundary Stratotype

The stratotype of the Lower asymmetricus Boundary is in
the exposure at Col du Puech de la Suque section E in the
southeastern Montagne Noire, France (Fig. 1). The section
is located on the eastern slope of the hill 358, about 50 m
ENE from the crest, at 1.1 km SE of St. Nazaire-de-Ladarez
(1-25,000 Sheet St. Chinian, x二660.67, y二133.95). Col du
Puech de la Suque section E is primarily a natural outcrop
(Fig. 2) that has been enhanced by excavation of some
formerly covered beds; the sequence of beds is overturned,
dipping about 60o to the west.

Section E is characterized by a sequence of predominantly
red and grey pelagic calcilutites, punctuated by hardgrounds
that are mainly in the part of the sequence above the bound-
ary level (Fig. 3, and see Fig. 5 of Feist and Klapper, 1985).
The section has been described in detail, including location
maps, columnar diagrams and a section profile, by Feist and
Klapper (1985, p. 3-5, Figs. 2 and 5), House and others
(1985, p. 6, Figs. I and 2), and Klapper (1985, Fig. 2). The
proposal that this be the boundary stratotype section for the
Middle/Upper Devonian Series boundary was published by
Feist and others (in Ziegler and Werner, 1985).
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Figure 2: 丝· Stratotype section at Col du Puech
de la Suque section E showing the boundary beds

cropping out adjacent to the end of the wall on the

eastern slope of hill 358 (in the background)．

Hammer is on beds 39-41 ． B. Close-up of over-
turned middlelupper Devonian Series boundary beds

shown in A.   The

Series, the Fzasnian
metricus Zone is at

(28 cm long) is at ‘
end of its handle is

41.

base of the 如per Devonian

  Stage, and
the base of

ame position

  the Lower 色韭丝－
bed 42a，。 Hammer

as

sli叻tly above

in A, and the

the top of bed

Figure 3:   Cross   section   of   the
stratigraphic   interval   from   the

hermanni-cri status Zone to the Upper

asymmetricus Zone at seven sections
in the eastern Montagne Noire (from
Feist and Klapper, 1985, fig. 5)·

SERRE COUMIAC

Upper

          LA

  LS-A

:;F-:口7}

LS-A' UQ (upper quarry}
          ．【 I

ASYMMETRICUS

        ZOn户

‘． 0 沪曰、户塑

一

石

I ｝一 、、嚷
山
：
川
二咖

. Iddle COL DU PUECH DE

      LA SUOUE 洲 ｝二
ASYMM ETRICUS 月， 十

CPS-E

PIC DE BISSOUS
Z o n e

住
霆扩

焦
．
11’：
朋

VS-Ej*-_-
  O

  日

6OH
己组 j，钾

  0

  6 ． J、气产

更卫竺

叱 。 吧笋 十 'A ｝：＋幻1如1即
曰

”
﹂扣
厄

－别

Low er

霹票
；： 曹三三吧

性

妇ASYMM ETRICUS

zone
’晕r，。日

淑
‘：：

H

H

卜

于1歌件沙
戴

雏
；

一﹃︸擞
毋
忍
︸绷爆

～介
严
砂％

“︸1共
褪
﹃︸1“屹一”﹁

v s -W

霖。
耐
－等

加
二

洲

  Lowerm ost

ASYMMETRICUS

        ZOn它

，畔
卜
厂
ILo

十

H

stylioline calcilutite

haldground

benthic bio-detritus

coquin日

ferromanaanese encrustations

pyr.te

he m atite
一
日
目
曰
幽
目赢

”．”一谧
”汇
︸”︸”1眨石．”二”．器
1怕嘴
任；
．口
”︸”．佣

犯
－哩
粗
加
一些
洲
一－”石
一
泪
一加
－

1洲
1加
泪
工n

uppero.rt
DISPARILIS

    Zone

iowervart

UpperHERMANNI

  CRISTATUS

    S.b- na

nodula

pletyshalechart
『｝.ith shal，二，ercalatiors
and marl

Low er HE  RMANNf

CRtSTATUS  Subz

}  stromatactis

～ c ryptoha rdg rounds
        and discontinuities

o crinoids

- brachiopods

， trilobites

C,   goniatites

-  bivalves

少
”
汇
．超
山

EPISODES, Vol. 10, No. 2, June 198798



习
Col du Puech de la Suque
conodonts at a fine scale
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There is no problem of access to the section, either polit-
ically or logistically. The section is situated above an aban-
doned vineyard that is enclosed by thick, stone walls; it is
adjacent to the northwestern corner of the enclosed area
(Fig. 1).   The land containing the stratotype section is
owned by the commune of St. Nazaire-de-Ladarez and
permission to visit the outcrop can be granted.
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The lowest occurrence of Ancyrodella rotundiloba defines
the lower boundary of the Lower asymmetricus Zone. The
predecessor species is interpreted to be Ancyrodella bino-
dosa Uyeno (see Bultynck, 1982a; Ziegler and Klapper, 1985,
石刃 07), and its lowest occurrence is in the upper part of the
subjacent Lowermost asymmetricus Zone, as developed for
example in the Belgian and western Canadian sequences.
Thus, the recognition of these two zones is supplementary to
the identification of the Lower asymmetri些 Boundary.
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The Lowermost asy里me土ricu旦Zone in the Montagne Noire is
characterized by a distirctive conodont association of里丝犷

10 0

  50

nathus mmetricus (in

P. collieri, and P. cristatus?
som e

  (for ｝！

detailed discussion, see Feist and Klapper, 1985, p. 12-15).
All of these species are present in the zone at Col du Puech

gnathusr   norrisi,犷ol:
sections), P. pennaLUS, 」。’
de la Suque section E (Fig. 4). The goniatite Pharcjceras sp.
occurs

section
in the Lowermost asymmetricus Zone atthe same

·kayseri,
the same

Figure 4: Ranges of conodont species from

and Pharciceras aff. kiliani. Ponticeras cf

and Pseudoprobeloceras cf. nebechenseoccur in

disparilis Zone to
Lower asVmmetricus

top of

the

亡自e

de la Suque

zone at Pic de Bissous, VS-W, as documented by
others (1985, Fig. 13; and see Fig. 5 this article).

The phylogenetic development of the early

House and section E. Generic

a position near the
Zone at Col du Puech

abbreviations are as follows：

Pa

Pol9gnathus, T.＝Tortodus, An.＝Ancyrodella
．＝Palmatolepis. From Klapper (1985, fig．2)．

  P.

ana

species

Ancyrodella within the Lower asymmetricusZone in

  of

the

Montagne Noire is the most
1985). Five associations

detailed yet published
are recognizable,in

(Klapper,
ascending

The new level for the Middle/Upper De
within the old goniatite zone of Ph

vonian boundary falls
arciceras lumilicosta

order: 1) an interval in the lowest part of the zone charac- (formerly equal to zone la onFigure 5
terized by the early form of Ancyrodella rotundiloba 2) an

interval with both early and late forms of生二otundiloba; 3)
an interval with the early form of些三些旦and the late form
of A. rotundiloba; 4) an interva）二）th A. rugosa． and the late
Iorm s o 八。alata ano A . rotunallODa; ano 51 an interVal W ILH

the late form of A. alata, and A.
些登兰退 (only in the lower part). This sequence is well
displayed at Col du Puech de la Suque section E and Pic de
Bissous, VS-E M apper, 1985, Figs. 2 and 1, respectively). In
addition to the phylogenetic development within the early
species of鱼必些丝迎，a diverse sequence of species of

represents one of the major breaks in goniatite evolution.
Recent work on the faunal subdivision of the old Lunulicosta

Zone has enabled correlation with the new boundary. At the
Montagne Noire stratotype section pharciceratids are com-
mon below the boundary but rarer above.旦些旦些竺些 f irst
appears low in the Lower asymmetricus Zone at Col du
Puech de la Suque section E, within the first interval
described above (Fig. 5).些兰竺丝tes, represented by丝·
lamellosus and K. sp., appears high in the zone and in the
fifth interval at the same section (House and others, 1985,
Fig. 13), and卫oenin趣 usia is known a little higher at La

Polygnathus, including those of the
is well represented within the Low(
the Montagne Noire Mapper, 1985,
Klapper, 1985, Figs. 8 and 9).
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Serre.
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to

  part of

represent
errans. known
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Major segments of the Ancyrode坦 phylogeny have been
found in the same order within

Zone in Belgium (Bultynck, 1982
et al., in Ziegler and Werner,

the Lo瞥r． asymmetricu早
， 州ew i orK k八ircngasser

Africa from rather older levels.

The stratotype section in the Montagne Noire is thin and
reduced. In the thicker New York sequence a more detailed

Canada币少eno, 1974), and central
Ziegler and Werner, 1985, Table

1985, Table 4),
Nevada (Johnson

  western

et al., in
6, but see version in

rigenda). The occurrence
Cor-

itself

goniatite succession is known (Kirchgasser and House, 1981,
Kirchgasser et al,竺Ziegler and Werner, 1985), which shows
the entry of Koenenites and Probeloceras in the first inter-

is widespread in major Devonian sequences throughout the
world (Bultynck, 1982a).
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In addition to conodonts and goni-
atites, trilobites, tentaculites, and
brachiopods (at some levels) occur
in the Montagne Noire sections
shown in Figure 3. These latter
three groups are presently under
study.

Discussion

At the 1982 Subcommission meet-

ing, when the Lower asymmetricus
Boundary was adopted as the bio-
stratigraphic level for the Series
boundary by a nearly unanimous
vote of the attending titular mem-
bers, it was also agreed that the
boundary stratotype section should
be selected in a pelagic facies
sequence. Thus, the type Frasnian
section in the Ardennes, which is in
a neritic facies sequence, was sug}
gested as a possible candidate for
an auxiliary stratotype.

In addition to the pelagic se-
quences in the Montagne Noire,
those in southern Morocco were

also proposed as candidates for the
boundary stratotype at the 1983
and 1985 meetings of the Devonian
Subcommission.   The   Moroccan

sections were given serious consid-
eration   because   they   represent
demonstrably better exposures and
contain more abundant and better

preserved   goniatites   at   many

兰一ARENICUM

LUNULICOSTA

levels, as compared with those in   I｝厂丽户L-EXUM-7
the Montagne Noire. Nonetheless,
all of the considered sections in

Morocco (Bensaid et al., in Ziegler and Werner, 1985) have
deficiencies in the conodont and/or goniatite record at the
apparent position of the lower boundary of the Lower
asymmetricus Zone.

For example, in the condensed bed just above the boundary
at Bou Tchrafine I (Bensaid et al., ibid, Fig. 2)全：二otun旦全
卫些a occurs together with A.皇坦鱼 at the base of the bed
an(A. Dramosica first occurs onlv sliL-htlv above the base.

inis inaicaies tnat ine iower part oi: tne Lower些坦里匹理士
cus Zone is not represented, according to the sequence
developed in the Montagne Noire. Another section, El
Atrous (Bensaid et al., ibid, Fig. 6) has an evidently conse-
quential gap in the conodont sequence between the highest

Figure 5:   Range chart   of goniatites   in   the

principal sequences studied across the Givetian-

Frasnian boundary in the Montagne Noire (from House
et al·，1985, fig. 13)。

蒸 爵攀葬对

巍熬羹
薰睿霍鑫

sample of the Lowermost asymmetricus Zone and the lowest
productive sample of the Lower asymme生ricus Zone, which
again contains生望竺生旦indicating that it does not represent
the base of the zone. Furthermore, the section lacks
goniatites in the Lower asymmetricus Zone.
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OFFICIAL COMMENTS BY J.W.

INTERNATIONAL COMMISSION

COWIE ON BEHALF OF

  ON STRATIGRAPHY

The precise旦些些 of the GSSP is defined in the
foregoing at the base of Bed 42a' (Fig．2B; note the
tick above the a in the Bed number 一 an essential

feature)． Bed 42a' is a stratum 5 cm thick, part of

a pelagic calcilutite succession.   There is no ob-

vious hiatus, hardground or sampling gap associated

with this part of the succession and the GSSP coin-
cides with the first appearance of Ancyrodella ro-

tundiloba (Bryant)． The first arrival datum (FAD)

of this conodont species is the biostratigraphic
guidance used in the selection of an appropriate
GSSP (a point in旦兰胜），which is referred to as the
basal Lower asymmetricus Boundary.   The Lower asym-
metricus zone is a subdivision of the conodont stan-

dard zonation that was established by Ziegler (1962,

1971)。

The underlying zone of the Middle Devonian Series

and of the Givetian stage is known as the Lowermost

asymmetricus Zone.   The GSSP at the base of the
Frasnian   Stage   (described   above)   automatically
defines, in line with ICS procedure (Cowie et al.，

1986, p. 8)，the top of the Middle Devonian Series,

also the top of the Giventian Stage as well as the
top of the Lowermost asymm竺icus Zone·

Voting （'titular'）members of the Subcommission on
Devonian Stratigraphy accepted this GSSP by a vote
YES一16, NO一3, No opinion 1, no response 1.   The
International Cormnission on Stratigraphy approved

this definition with a vote of YES 一 19, NO 一 1,

Abstentions 2.   Ratification by the Executive of

IUGS was granted in February 1987.

A global overview of Devonian Subcommission boundary
decisions and their wide usefulness has been edited

by Ziegler and Werner (1985)．

The brief check-list for criteria (1-9) used in

selection of a Global Stratotype Section and Point

(GSSP) under ICS Guidelines (Cowie et al.， 1986,

p. 10)   is here considered for this GSSP.   Other

publications deal with the topic in detail.

1. "Explicit motivation for the preference"： 丛－
    cyrodella rotundiloba is an easily recognizable
    species that is part of a well-documented phylog-

    eny   and   predecessors   and   transitional   forms

    permit additional means of identification of the

    Lower asymmetricus Zone.   A. rotundiloba is a
    widespread taxon ecologically, occurring widely
    in both neritic and pelagic facies and is well
    known from all relevant Devonian areas in the

    world.

2. "Correlation on a global scale"： in addition to

    A.   rotundiloba， other   conodonts,   goniatites,

    trilobites, tentaculitids and brachiopods occur

    and global correlation seems assured.

3-6，8. The criteria, 3. "completeness of exposure,”

    4. "adequate thickness of sediments," 5. "abun-

    dance of well preserved fossils,” 6. "favourable

    facies for widespread correlation" and 8. "amena-

    bility to magnetostratigraphy and geochronometry"
    are all satisfied by the GSSP. Comment is needed

    on criteria 7 and 9, however.

7. "Freedom from structural complication and meta-

    morphism.” The unmetamorphosed succession is

    overturned,   but mapping   and   section-measuring

    remove any doubt as to the true succession and

    the straightforward interpretation of the litho-

    stratigraphy.

9. "Accessibility and conservation.’‘ There is no

    problem of access to the section, either polit-

    ically or logistically.   It is adjacent to a
    vineyard owned by the commune of St. Nazaire-de-
    Ladarez, and permission to visit the section can

    be granted, and conservation/preservat ion is at
    present assured.
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