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The Givetian and Frasnian cono dont suc ces sion in ves ti gated in the Compte sec tion (Span ish Pyr e nees) is sub di vided into nine Givetian
stan dard cono dont zones and two Frasnian zones (MN zones). This suc ces sion al lows pre cise iden ti fi ca tion of the lower/mid dle
Givetian, mid dle/up per Givetian and of the Givetian–Frasnian bound aries by means of in dex cono donts. The joint en try of Mesotaxis
falsiovalis and Skeletognathus norrisi in the same bed shows lo cal isochroneity of the be gin ning of the falsiovalis and norrisi zones in the 
lat est Givetian. In the ear li est Frasnian the se quence of Ancyrodella pristina, A. soluta and A. rotundiloba is ob served whilst A. binodosa
is lack ing. The cono dont as sem blages con sist of key spe cies of the fol low ing nine gen era: Polygnathus, Icriodus, Tortodus,
“Ozarkodina”, Schmidtognathus, Klapperina, Mesotaxis, Skeletognathus and Ancyrodella. This is the first cono dont re port from the
Pyr e nees show ing such a de tailed suc ces sion of enor mous cor re la tion po ten tial.
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INTRODUCTION

One of the ma jor ef forts of the in ter na tional
Subcommission on De vo nian Stra tig ra phy (SDS) dur ing the
last years has been the sub di vi sion of the Givetian Stage. Sev -
eral pro pos als were ex am ined and fi nally, last year, SDS ap -
proved an of fi cial sub di vi sion into substages based on the be -
gin ning of two cono dont zones. In this sense, the mid dle
Givetian Substage starts at the base of the rhenanus/varcus
Zone and the up per Givetian Substage at the base of the
hermanni Zone. The of fi cial Givetian–Frasnian bound ary
(GSSP) is de fined as the low er most oc cur rence of Ancyrodella
rotundiloba, which also in di cates the base of the Lower
asymmetricus cono dont zone in sec tion Col du Puech de la
Suque, Montaigne Noire (France) (Klapper et al., 1987). How -
ever, most au thors place this bound ary at the first en try of the
ge nus Ancyrodella. In this pa per we will not dis cuss his tor i cal
de tails of this pre sum ably slight heterochroneity, but rather we
will de scribe the suc ces sion of lo cal first en tries of Ancyrodella
spe cies in the Compte sec tion and re late it to other rel e vant sec -
tions world wide.

Givetian rocks are wide spread in the Span ish Cen tral Pyr e -
nees, but de tailed stud ies are rare so far. The better-known area
is the so-called “Compte subfacies area” (Hartevelt, 1970;
Boersma, 1973; Valenzuela-Ríos and Liao, 2006) that be longs
to the larger “South ern fa cies area” of Mey (1967). Sev eral au -
thors have car ried out cono dont stud ies of this “subfacies”, but
the most rel e vant re port was the one pre sented by Boersma
(1973). He sur veyed sev eral se lected sec tions and pro vided
their cono dont con tent; un for tu nately, lack of il lus tra tions pre -
cludes test ing his tax o nomic work. In his pa per, he in cluded the 
Compte sec tion that, ac cord ing to his data, spans the Givetian
to the Car bon if er ous (Boersma, 1973, p. 323, 348, 377). He

also stud ied three other Givetian sec tions: La Gu´rdia d’Ares
and Villech in the Compte subfacies area, and Sahún in the
Renanué subfacies area. In other Givetian sec tions, he did not
find any Givetian cono donts (e.g. Renanué sec tion, com pare
Liao et al., 2001; Liao and Valenzuela-Ríos, 2005). Be fore
Boersma’s study, Ziegler (1959, p. 298–299) col lected some
cono dont sam ples in the Compte sec tion, which he called “Sec -
tion in the Pallaresa val ley south of Sort”. He men tioned the
pres ence of the Lower, Mid dle and Up per De vo nian and Car -
bon if er ous, but re gard ing the Mid dle De vo nian, only cono -



donts of ques tion able Eifelian age were re ported from Ziegler’s 
sam ple 1 (1959, p. 299). Most of his sam ples con tained Up per
De vo nian cono donts.

In re cent years we have con ducted a com pre hen sive cono -
dont re search of the Givetian and early Frasnian part of the
Compte sec tion, but re sults have been pre sented only dur ing
pro fes sional meet ings (Liao et al., 2002; Liao and
Valenzuela-Ríos, 2006). The main pur pose of this pa per is to
pres ent a de tailed cono dont suc ces sion for most of the Givetian 
and lower Frasnian at Compte sec tion that serves as a ba sis for
bio- and chronostratigraphical in ter pre ta tions.

GEOGRAPHICAL AND GEOLOGICAL SETTING

The Compte sec tion is lo cated near the for mer na tional road 
N-260 be tween the lo cal i ties of La Pobla de Segur and Sort, on
the right bank of the Noguera Pallaresa River, roughly 1.4 km

north of Gerri de la Sal (Fig. 1). Due to partly cov ered in ter vals, 
ini tial sam pling was fo cused on out crops along the road and on
the hill, which were af ter wards cor re lated, and a sec tion was
com piled (Liao et al., 2002). Biostratigraphical un cer tain ties,
how ever, forced us to un cover some in ter vals, and the re sults
pre sented herein come from the sec tion along the road. It cor re -
sponds to a part of the A-mem ber of the Compte Fm. at sec tion
Compte (03) of Boersma (1973, p. 307) that ap prox i mately cor -
re lates with the Comabella Fm. of Sanz-López (in: Montesinos
and Sanz-López, 1999, p. 106). The stud ied part of the sec tion
com prises about 30 metres of var ie gated (pink, red, blue and
green) nod u lar lime stones and bed ded lime stones, with beds up 
to 90 cm thick.  Decimetric lay ers of marly lime stone ap pear in
the up per part (Fig. 2). Tex tur ally these are mostly wackestones 
and packstones with abun dant dacryoconarids; other com mon
fos sils are cri noid os si cles, ostracods and trilobites.

The po si tion of sam ples in the sec tion is shown in Fig -
ure 2, to gether with ranges of cono dont taxa and stra tig ra phy.
Ta ble 1 pro vides quan ti ta tive de tails in clud ing num ber of
cono donts, sam ple weight and lo ca tion in centi metres above
the sec tion base.

SYSTEMATIC PALAEONTOLOGY

Spec i mens are de pos ited at the Mu seum of Ge ol ogy of Uni -

ver sity of ValÀncia (MGUV) as in di cated in the plate ex pla na -
tions. Only biostratigraphically rel e vant cono donts are briefly
dis cussed and (or) ilustrated (Figs. 3–6).

Ge nus Ancyrodella Ulrich and Bassler 1926
Ancyrodella pristina Khalymbadzha and Chernysheva, 1970

(Fig. 6I, J)

*1970 Ancyrodella pristina sp. nov. Khalymbadzha and
Chernysheva, p. 89, 90, pl. 1, figs. 3–8;

1989 Ancyrodella pristina Khalymbadzha and Chernysheva;
Sandberg et al., p. 210, pl. 1, figs. 3, 4, 9, 10, 13, 14;
text-fig. 2, figs. 2–4 (in cludes syn on ymy);

1992 Ancyrodella rotundiloba early form (Bryant); Norris et
al., p. 73, pl. 15, figs. 7, 8;

1992 Ancyrodella pristina Khalymbadzha and Chernysheva;
Bardashev, pl. 11, fig. 31;

1993 Ancyrodella pristina Khalymbadzha and Chernysheva; Ji 
and Ziegler, p. 53, pl. 1, figs. 7–9; text-fig. 7, fig. 6;

1993 Ancyrodella pristina Khalymbadzha and Chernysheva;
Racki and Bultynck, pl. 6, fig. 2; pl. 7, figs. 5, 6;  

1993 Ancyrodella soluta Sandberg et al.; Racki and Bultynck,
pl. 7, figs. 1, 2, 8, 9; 

1994 Ancyrodella pristina Khalymbadzha and Chernysheva;
Bai et al., p. 162, pl.1, figs. 2, 3 (non 4 = Ancyrodella soluta);

1994 Ancyrodella rotundiloba (Bryant); Weary and Har ris, pl.
2, figs. 3–6; text-figs. 5–8;

1994 Ancyrodella rotundiloba early form (Bryant);
Kirchgasser, pl. 1, figs. A–F, H, I;
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Fig. 1. Gen eral (A) and de tailed (B) geo graph ical set ting
of the Compte sec tion (CP) 

Num bers –6 and 65 in Fig ure 1B re fer to po si tion of low est (–6) and
high est (65) sec tion beds; pat tern in the sketch map of Ibe rian Pen in sula 
rep re sents Palaeozoic out crops 



1995 Ancyrodella pristina Khalymbadzha and Chernysheva;
Iudina, text-fig. 2, figs. 3, 7;

1995 Ancyrodella pristina Khalymbadzha and Chernysheva;
Hünecke, pl. 2, fig. 5;

1995 Ancyrodella rotundiloba (Bryant); Sanz-López, p. 454,
455, pl. 33, figs. 1–4;

1998 Ancyrodella pristina Khalymbadzha and Chernysheva;
Spalleta and Perri, p. 192, pl. 2.1.1, fig. 6;

1999 Ancyrodella pristina Khalymbadzha and Chernysheva;
Lazreq, p. 60, pl. 3, figs. 8, 9, 13.
R e  m a r k s. — In ac cor dance with Sandberg et al. (1989) 

A. pristina can be dis tin guished from A. binodosa by hav ing a

Givetian and early Frasnian conodonts from the Compte section (Middle–Upper Devonian, Spanish Central Pyrenees) 3

Fig. 2. Li thol ogy and stra tig ra phy of the Compte sec tion show ing lo ca tions of cono dont sam ples (ar rows) and ranges of cono dont taxa 
for the in ter val be tween the Lower varcus Zone to the MN 2 Zone
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lon ger, more ovate rather than rounded plat form, and larger
mar ginal nodes; it has also a smaller basal cav ity. Fol low ing
Sandberg et al. (1989) the pres ence of ad di tional nodes in serted 
be tween mar ginal nodes and a ca rina, and a smaller basal cav -
ity dis tin guish A. soluta from A. pristina. Ad di tion ally, the for -
mer has a heart-shaped plat form. Bas ing on a shape of lat eral
lobe mar gins, the morphotypes 2 and 3 of A. pristina of
Sandberg et al. (1989) are rec og nized in our ma te rial.
Morphotype 2 is char ac ter ized by a de vel op ment of straight lat -
eral lobe mar gins (Fig. 6J). Morphotype 3 has one straight lat -
eral lobe mar gin and an other one rounded (Fig. 6I).

S t r a t i  g r a p h i  c a l  d i s t r i b u t i o n. —
A. pristina ranges from the Early falsiovalis Zone into the Mid -
dle falsiovalis Zone (Ji and Ziegler, 1993); but Sandberg et al.
(1989) re stricted its range to the up per half of the lower part of
the falsiovalis Zone. Here, we have con sid ered that the first oc -
cur rence of A. pristina marks the be gin ning of the Up per De vo -
nian. In terms of  the Montagne Noire cono dont zonation
(Klapper, 1988), it ranges from MN1 to MN2 zones.

Ancyrodella rotundiloba (Bryant, 1921)
(Fig. 6Q, R)

*1921 Polygnathus rotundilobus sp. nov. Bryant, p. 26, 27, pl.
12, figs. 1–6;

1989 Ancyrodella rotundiloba (Bryant); Sandberg et al. p. 212, 
213, pl. 2, figs. 5, 6, 9, 10; pl. 3, figs. 1–9; text-fig. 2, figs.
8–10 (in cludes syn on ymy).
R e  m a r k s. — Ac cord ing to Sandberg et al. (1989)

A. rotundiloba de vel oped from A. soluta by trans form ing a basal
cav ity into a small pit and by in creas ing num ber of nodes on an
up per plat form sur face. A. rotundiloba is dis tin guished from A.
alata by height of the an te rior blade, de vel op ment of the strongly 
alate plat form, and by a pres ence and ori en ta tion of sec ond ary
keels; in ner keel is lat eral-an te ri orly di rected, but the outer one is
lat er ally or latero-pos te ri orly di rected. The spec i men il lus trated
herein (Fig. 6Q, R) ex hib its some char ac ter is tics that might re -
sem ble A. recta, such as the straight, al most par al lel to the ca rina, 
in ner lobe mar gin which is also nar rower than the outer one. This 
gives the plat form a char ac ter is tic asym met ri cal out line as in A.
recta. How ever, the lack of an an te ri orly-di rected in ner keel
leads us to con sider that this spec i men can be a form in ter me di -
ate be tween A. rotundiloba and A. recta whereas the other spec i -
mens from the same sam ple clearly be long to A. rotundiloba.  A.
rotundiloba, as con sid ered herein, falls within the con cept of A.
rotundiloba late form of Klapper (1985).

S t r a t i  g r a p h i  c a l  d i s t r i b u t i o n. — From
the be gin ning of the Mid dle falsiovalis Zone into the punctata
Zone (Ji and Ziegler, 1993). As con sid ered herein, A. rotundiloba
ranges from the base of MN2 to the lower half of MN3.

Ancyrodella soluta Sandberg, Ziegler and Bultynck, 1989
(Fig. 6K–P)

*1989 Ancyrodella soluta n. sp. Sandberg et al; p. 211, pl. 1,
figs. 5, 6, 11, 12; pl. 2, figs. 1–4; text-fig. 2, figs. 5–7 (in -
cludes syn on ymy);

1992 Ancyrodella rotundiloba early form (Bryant); Norris et
al., p. 73, pl. 15, figs. 15, 16.
R e  m a r k s. — Ac cord ing to Sandberg et al. (1989) A.

soluta is con sid ered as the in ter me di ate form be tween A.
pristina and A. rotundiloba. A denser up per plat form or na men -
ta tion and smaller basal cav ity dis tin guish A. soluta from A.
pristina. More pro nounced or na men ta tion and re duc tion of
basal cav ity, which forms a small rhomb-shaped pit leads to A.
rotundiloba, and these cri te ria are used by Sandberg et al.
(1989) to sep a rate both taxa. 

In our col lec tion, the three morphotypes of Sandberg et al.
(1989) can be rec og nized:

— morphotype 1 has rounded lat eral mar gin lobes and or -
na men ta tion con sist ing of ir reg u lar few nodes (Fig. 6M, N); 

— morphotype 2 has both straight lat eral mar gin lobes, and
nodes of sec ond ary ca ri nas are aligned per pen dic u lar to an te -
rior and pos te rior ones (Fig. 6O, P);

— morphotype 3 is an in ter me di ate form, with one straight
mar gin and the other rounded and its plat form bears more
nodes than the other two morphotypes (Fig. 6K, L). 

S t r a t i  g r a p h i  c a l  d i s t r i b u t i o n. —
A. soluta ranges from the Early falsiovalis Zone into the
transitans Zone (Sandberg et al., 1989), which cor re sponds to
MN1–MN4.

Ge nus Icriodus Branson and Mehl, 1938
Icriodus difficilis Ziegler and Klapper, 1976

(Fig. 4C, D)

*1976 Icriodus difficilis n. sp; Ziegler and Klapper, pp. 117,
118, pl. 1, figs. 1–7, 17;

2001 Icriodus difficilis Ziegler and Klapper; Liao et al., p. 17,
18, pl. 1, figs. 1–7 (in cludes syn on ymy). 
R e  m a r k s. — Di ag nos tic fea tures in clude the pres ence

of a con spic u ous an te ri orly pro jected spur and an as so ci ated
mod er ately de vel oped si nus, to gether with a pos te rior part
bear ing two or three aligned denticles con ceded by a lon gi tu di -
nal ridge, the last one be ing the high est. An te rior transversal
rows are widely spaced. An te rior ca rina var ies from straight to
slightly curved. Lat eral denticles are rounded and con nected to
a smaller mid dle row denticles by weak trans verse ridges; cusp
var ies from straight to re clined. 

S t r a t i  g r a p h i  c a l  d i s t r i b u t i o n. — This
spe cies ranges from the Givetian to lower Frasnian. Ac cord ing to
Bultynck (1987), the en try of this taxon, de fines the I. difficilis
Zone, which cor re lates with the up per part of the P. rhenanus/var -
cus Zone. The up per range is in the transitans Zone. 

Icriodus obliquimarginatus Bis choff and Ziegler, 1957
(Fig. 3G, J)
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*1957 Icriodus obliquimarginatus n. sp; Bis choff and Ziegler,
p. 62, 63, pl. 6, fig. 14;

1987 Icriodus obliquimarginatus Bis choff and Ziegler;
Bultynck, p. 160, pl. 4, figs. 7–10, 12–16;

1989 Icriodus obliquimarginatus Bis choff and Ziegler;
Bultynck, p. 102, 103, pl. 2, figs. 22, 23.
R e  m a r k s. — Denticles (6–8) of a lat eral row are lo -

cated in lower po si tion than those of the mid dle row, and in
some spec i mens they are con nected by weak trans verse ridges;
the pos te rior denticles (3–4) are con nected by a lon gi tu di nal
ridge; a cusp is re clined.

S t r a t i  g r a p h i  c a l  d i s t r i b u t i o n. — This
taxon ranges from the ensensis Zone (Weddige, 1977) to the
Mid dle varcus Zone (Ziegler et al., 1976; Lazreq, 1999); but it
has also been re ported from the Up per varcus Zone (Bro ken
River — Maw son and Tal ent, 1989) and even in the up per
Givetian (Portilla For ma tion, Cantabrian Moun tains — García -
Al calde et al., 1979).

Ge nus Klapperina Lane, Müller and Ziegler, 1979
Klapperina disparilis (Ziegler and Klapper, 1976)

(Fig. 5K, L, Q, R)

1976 Palmatolepis disparilis n. sp. Ziegler et al., p. 119, pl. 1,
figs. 18–22, 24–31;

1982 Palmatolepis disparilis Ziegler et al.; Ziegler and Klapper,
p. 467, 468, pl. 3, figs. 5, 7–15 (in cludes syn on ymy).
R e  m a r k s. — This spe cies shares with Kl. disparalvea a 

dis tinc tive L-shaped cav ity but Kl. disparalvea has a dis tinct
outer lobe and coarser nodes on an up per side. Kl. disparilis
dif fers from Palmatolepis transitans in hav ing a straight ca rina
that gen er ally does not ex tend to a pos te rior end; the for mer
also has a dis tinc tive coarser node in a pos te rior part of a ca rina. 
A pit on the lower side var ies from small to large.

The spec i men MGUV5998 (Fig. 5K, L) rep re sents a tran si -
tional form be tween P. cristatus and Kl. disparilis (see also
Ziegler and Klapper 1982, pl. 3, figs. 5, 12). The char ac ter is tic
L-shaped basal cav ity leads us to in clude it in Kl. disparilis. 

S t r a t i  g r a p h i  c a l  d i s t r i b u t i o n. — The
ear li est oc cur rence of this spe cies de fines the base of the
disparilis Zone and it ranges into the norrisi Zone ac cord ing to
Ziegler and Wang (1985), whereas Wang (1994) ex tended its
up per most range to the Mid dle transitans Zone. Our spec i mens 
are re stricted to the disparilis Zone.

Ge nus Mesotaxis Klapper and Philip, 1972
Mesotaxis falsiovalis Sandberg, Ziegler and Bultynck, 1989

(Fig. 6A, B)

1986 Polygnathus asymmetricus Bis choff and Ziegler;
Bultynck, pl. 2, figs. 1, 2;

1989 Mesotaxis falsiovalis n. sp. Sandberg et al., p. 213 (in -
cludes syn on ymy); 

1992 Mesotaxis falsiovalis Sandberg et al.; Bardashev, pl. 10,
figs. 14, 20;

1992 Mesotaxis falsiovalis Sandberg et al.; Carls and Gong, p.
206, pl. 3, figs. 6, 7;

1993 Mesotaxis falsiovalis Sandberg et al.; Ji and Ziegler, p.
58, pl. 32, figs. 7–13; text-fig. 7, fig.1 (in cludes syn on ymy);

1993 Mesotaxis falsiovalis Sandberg et al.; Racki and
Bultynck, pl. 6, fig. 5;

1999 Mesotaxis falsiovalis Sandberg et al.; Lazreq, p. 67, pl. 3,
fig. 3;

2004 Mesotaxis falsiovalis Sandberg et al.; Izokh et al., pl. 1,
fig. 1.
R e  m a r k s. — This spe cies is close in shape and or na -

men ta tion to Kl. ovalis, but as stated by Sandberg et al. (1989),
the pres ence of an asym met ri cal, and more cen trally lo cated
basal cav ity dis tin guishes both taxa. In lower view, the pit of M. 
falsiovalis is also smaller.

S t r a t i  g r a p h i  c a l  d i s t r i b u t i o n. — This
taxon ranges from the be gin ning of the Early falsiovalis Zone
to the Late hassi Zone  ac cord ing to Ji and Ziegler (1993), but
Sandberg et al. (1989) ex tended its range up to the old est part of 
the Ancyrognathus triangularis Zone. Our ma te rial co mes
from the norrisi Zone. 

Ge nus Polygnathus Hinde, 1879
Polygnathus ansatus Ziegler and Klapper, 1976

(Fig. 3K, L)

*1976 Polygnathus ansatus n. sp. Ziegler and Klapper (in
Ziegler et al.), p. 119, 120, figs. 11–26;

1985 Polygnathus ansatus Ziegler and Klapper; Ziegler and
Wang, pl. 1, fig. 28;

1998 Polygnathus ansatus Ziegler and Klapper; Uyeno, p.161,
pl. 12, fig. 28; pl. 15, figs. 7, 8.
R e  m a r k s. — A com bi na tion of the three fol low ing

char ac ters is dis tinc tive of P. ansatus: 
— an te rior through mar gins are bow ing out wards (the outer 

stron ger), 
— geniculation points are sit u ated in al most op po site po si -

tions,
— an te rior trough mar gins meet the blade at the same po si -

tion. P. hemiansatus has a crenulation on in ner side of an an te -
rior trough mar gin and none of the three fea tures men tioned
above (com pare Fig. 4B). 

S t r a t i  g r a p h i  c a l  d i s t r i b u t i o n. — This
spe cies ranges from the base of the ansatus Zone to the lower
part of the disparilis Zone (Bardashev, 1992). Our spec i mens
are re stricted to the Up per varcus Zone. 

Polygnathus cristatus cristatus, Hinde 1879
(Fig. 5M, N)

*1879 Polygnathus cristata n. sp. Hinde, p. 366, pl. 17, fig. 11.
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R e  m a r k s. — P. c. cristatus dif fers from Kl. ovalis in
the pres ence of a weak or na men ta tion, ab sence of an te rior
trough mar gins and a smaller basal cav ity that does not ex hibit
the char ac ter is tic “L” shape. There is an on go ing dis cus sion re -
gard ing iden ti fi ca tion of the two sub spe cies, P. c. cristatus and
P. c. ectypus. The for mer has com monly dis crete nodes ar -
ranged in lon gi tu di nal rows par al lel to a ca rina and a rel a tively
large basal cav ity that var ies from sym met ri cal to slightly
asym met ri cal. Some nodes can be fused form ing trans verse
ridges. 

S r a t i g r a p h i c a l  d i s t r i b u t i o n. — Klapper
and Ziegler (1977) con sider that this sub spe cies ranges from
the Up per hermanni to the punctata zones, how ever, Klapper
and John son (1990) in di cated its dis ap pear ance in the Up per
disparilis Zone. Our spec i mens range from the disparilis to
falsiovalis (MN 1 to MN 2) zones.

Polygnathus cristatus ectypus Hud dle 1934

*1934 Polygnathus ectypus, Hud dle, p. 103, pl. 8, fig. 38;
1957 Polygnathus cristata Hinde; Bis choff and Ziegler, p. 86,

87, pl.15, figs. 1, 2–13, 16; pl. 17, figs. 12, 13;
1971 Polygnathus cristatus Hinde; Orr, p. 48, pl. 6, figs. 1, 2;
1992 Polygnathus cristatus Hinde; Bardashev, pl. 8, figs.

22–24;
1994 Polygnathus cristatus Hinde; Bai et al., p. 176, 177, pl.

24, fig. 3;
1999 Polygnathus cristatus Hinde; Lazreq, p. 86, pl. 2, fig. 1;
2003 Polygnathus cristatus ectypus Hud dle, Aboussalam, p.

177, pl.19, figs. 7–9 (in cludes syn on ymy).
R e  m a r k s. — P. c. ectypus dif fers from P. c. cristatus

by hav ing a more cha otic ar range ment of nodes on a plat form
(lack of ar range ment of nodes par al lel to the ca rina), and in
hav ing a very small basal cav ity on top of a sharp and thin keel.
In same spec i mens nodes show a pin nate dis tri bu tion.

The non-fig ured spec i men from the Bed 46g (Ta ble 1B) is
frag men tary but a char ac ter is tic small and sym met ri cal basal
cav ity, and the lack of vis i ble alingment of nodes in rows par al -
lel to the ca rina, sug gest its ten ta tive de ter mi na tion as P. c.
ectypus.

S t r a t i  g r a p h i  c a l  d i s t r i b u t i o n. — The
sub spe cies ranges from the base of the Up per hermanni to the
up per part of transitans zones (Sandberg et al., 1994); our
spec i mens rep re sent the in ter val be tween the Up per hermanni
and the disparilis zones.   

Polygnathus latifossatus Wirth, 1967
(Fig. 4O–T)

*1967 Polygnathus latifossata n. sp. Wirth, p. 227, pl. 22, figs.
17–19; text-figs. 14g–k.
R e  m a r k s. — This spe cies is char ac ter ized by a de vel -

op ment of an in cip i ent nar row plat form, which can be ac com -
pa nied by lat eral denticle rows or by 1–3 in di vid ual denticles

lo cated on both sides of a pos te rior ca rina; some spec i mens
have a rel a tively open basal cav ity, which is lo cated in a pos te -
rior third of the unit. P. latifossatus dif fers from
Schmidtognathus pieztneri in hav ing a nar rower plat form and a
slightly nodose or na men ta tion. 

S t r a t i  g r a p h i  c a l  d i s t r i b u t i o n. — This
spe cies de fines the base of the Up per varcus Zone and ranges to 
the norrisi Zone (Kleinebrinker, 1992). Bardashev (1992) re -
stricted its up per range to the disparilis Zone. Our spec i mens
are from the base of the Up per varcus to the Up per hermanni
zones. 

Polygnathus rhenanus Klapper, Philip and Jack son, 1970
(Fig. 3M–P)

*1970 Polygnathus rhenanus sp. nov.; Klapper et al., p. 654,
pl. 2, figs. 13–15, 19, 22.
R e  m a r k s. — P. rhenanus is dis tin guished from P.

timorensis by a lon ger free blade, a nar rower and shorter plat -
form, and a more an te rior po si tion of a basal cav ity. Asym met -
ri cal plat form, a mark edly arched blade and a more pos te rior
po si tion of the outer geniculation point dis tin guish P. rhenanus
from P. varcus.

S t r a t i  g r a p h i  c a l  d i s t r i b u t i o n. — Ac -
cord ing to Bultynck (1987) this spe cies is re corded in the
Ardennes from the up per part of the Lower varcus Zone
(rhenanus/varcus Subzone) to the up per part of the ansatus
Zone which agrees with our data. 

Polygnathus timorensis Klapper, Philip and Jack son, 1970
(Fig. 3E, F)

*1970 Polygnathus timorensis sp. nov.; Klapper, Philip and
Jack son, p. 655, text-fig. 2a–d, pl. 1, figs. 1–3, 7–10 (in -
cludes syn on ymy).
R e  m a r k s. — The outer an te rior trough mar gin of P.

timorensis is strongly de vel oped and this fea ture dis tin guishes
it from P. ansatus which dis plays sym met ri cal an te rior trough
mar gins (see also de scrip tion of P. ansatus). 

S t r a t i  g r a p h i  c a l  d i s t r i b u t i o n. — This
spe cies is re corded from the base of the Lower varcus (the
timorensis Subzone) to the disparilis Zone (Aboussalam,
2003). Our spec i mens range to the up per part of the ansatus
Zone (Mid dle varcus Zone).

Ge nus Schmidtognathus Ziegler, 1965
Schmidtognathus hermanni Ziegler, 1965

(Fig. 5B, C)

*1965 Schmidtognathus hermanni n. sp. Ziegler, p. 664, pl. 3,
figs. 5–26.
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Fig. 3. Cono donts from the Compte section

A — Polygnathus linguiformis weddigei Leuteritz and Ziegler, 1979; up per view of MGUV5970, Bed CP/-1, timorensis? Subzone; B — Polygnathus
linguiformis klapperi Clausen, Leuteritz and Ziegler 1979; up per view of MGUV5971; Bed CP/8base, rhenanus/varcus Subzone; C, D — Polygnathus
linguiformis linguiformis Hinde 1879; up per (C) and lower (D) views of MGUV5972; Bed CP/7, rhenanus/varcus Subzone; E, F — Polygnathus timorensis
Klapper, Philip and Jack son 1970; up per (E) and lower (F) views of MGUV5973; Bed CP/6, rhenanus/varcus Subzone; G–J — Icriodus obliquimarginatus
Bis choff and Ziegler 1957 up per (G) and lat eral (H) views of MGUV5974; Bed CP/-2, timorensis? Subzone; up per (I) and lat eral (J) views of MGUV5975;
Bed CP/20, ansatus (Mid dle varcus) Zone; K, L — Polygnathus ansatus Ziegler and Klapper, 1976; up per (K) and lower (L) views of MGUV5976; Bed
CP/9, ansatus (Mid dle varcus) Zone; M–P — Polygnathus rhenanus Klapper, Philip and Jack son 1970; up per (M) and lower (N) views of MGUV5977; Bed
CP/5; rhenanus/varcus Subzone; lower (O) and up per (P) views of MGUV5978; Bed CP/14; rhenanus/varcus Subzone; Q, R — Polygnathus eiflius Bis choff
and Ziegler 1957; up per (Q) and lower (R) views of MGUV5979; Bed CP/7; rhenanus/varcus Subzone; S, T — Icriodus regularicrescens Bultynck 1970; up -
per (S) and lat eral (T) views of MGUV5980; Bed CP/6; rhenanus/varcus Subzone; U — Polygnathus cf. P. xylus ensensis Ziegler and Klapper 1976; up per
view of MGUV5981; Bed CP/7(70-90); rhenanus/varcus Subzone; all scale bars = 200 mm, ex cept U  (=500 mm)
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Fig. 4. Cono donts from the Compte sec tion

A, B — Polygnathus hemiansatus Bultynck 1987; lower (A) and up per (B) views of MGUV5982, Bed CP/18b, ansatus (Mid dle varcus) Zone; C, D —
Icriodus difficilis Ziegler and Klapper, 1976; lower (C) and up per (D) views of MGUV5983; Bed CP/18b, ansatus Zone; E, F — Polygnathus linguiformis
mucronatus Wittekindt 1966, E — up per view of MGUV5984; Bed CP/41a, ansatus Zone, F — up per view of MGUV5985; Bed CP/41b, ansatus Zone; G, H

— Tortodus weddigei Aboussalam 2003 = Tortodus sp. A, “g” morphotype Spar ling 1999; up per (G) and lower (H) views of MGUV5986; Bed CP/41b,

ansatus Zone; I–K — Tortodus trispinatus Aboussalam 2003 = Tort. sp. B, “a” morphotype Spar ling 1999; up per (I), lat eral (J) and lower (K) views of
MGUV5987; Bed CP/45b, up per most part of the ansatus Zone; L–N — Tortodus aff. bultyncki; up per (L), lat eral (M) and lower (N) views of MGUV5988;
Bed CP/46a; Lower hermanni Zone; O–T — Polygnathus latifossatus Wirth 1967; up per (O), lat eral (P) and lower (Q) views of MGUV5989; bed CP/45c;
latifossatus (Up per varcus) Zone; up per (R), lat eral (S) and lower (T) views, MGUV5990; Bed CP/45c; latifossatus Zone; U, V — Schmidtognathus aff.
pietzneri Ziegler 1965; up per (V) and lower (U) views of MGUV5991; Bed CP/45c; latifossatus Zone; all scale bars = 200 mm, ex cept E (=500 mm)
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Fig. 5. Cono donts from the Compte sec tion

A — Polygnathus dubius Hinde 1879; up per view of MGUV5992, Bed CP/45c, latifossatus Zone; B, C — Schmidtognathus hermanni Ziegler 1965; lower 
(B) and up per (C) views of MGUV5993; Bed CP/46a, Lower hermanni Zone; D — Polygnathus limitaris Ziegler, Klapper and John son 1976; up per (D)
view of MGUV5994; Bed CP/46a, Lower hermanni Zone; E, F — Schmidtognathus aff. pietzneri Ziegler 1965; up per (E) and lower (F) views of
MGUV5995; Bed CP/46b, Lower hermanni Zone; G, H — Schmidtognathus pietzneri  Ziegler 1965; up per (G) and lower (H) views of MGUV5996; Bed
CP/46b, Lower hermanni Zone; I, J — Ozarkodina sannemanni sannemanni Bis choff and Ziegler 1957; lat eral (I) and lower (J) views  of MGUV5997;

Bed CP/46b, Lower hermanni Zone; K, L — Polygnathus cristatus ® Klapperina disparilis; lower (K) and up per (L) views of MGUV5998; Bed
CP/46(190-200), Up per hermanni Zone; This spec i men rep re sents a tran si tional form; note reg u lar dis tri bu tion of coarse nodes in up per view and
L-shaped basal cav ity in cen tral po si tion in lower view; M, N — Polygnathus cristatus cristatus Hinde 1879; up per (M) and lower (N) views of
MGUV5999; Bed CP/49; disparilis Zone; O, P — Klapperina cf. Kl. disparilis Ziegler and Klapper 1976; lower (O) and up per (P) views of MGUV6000;
Bed CP/47; disparilis Zone; Q, R — Klapperina disparilis Ziegler and Klapper 1976; lower (Q) and up per (R) views of MGUV6001; Bed CP/51;
disparilis Zone; S — Klapperina ovalis (Ziegler and Klapper) 1964; up per-lat eral view of MGUV6002; Bed CP/5904; MN 1 Zone;
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Fig. 6. Cono donts from the Compte sec tion

A, B — Mesotaxis falsiovalis Sandberg, Ziegler and Bultynck 1989; A — lower view of MGUV6003; Bed CP/59; norrisi Zone; B — Up per view of
MGUV6004; Bed CP/58b; norrisi Zone; C–F — Skeletognathus norrisi (Uyeno 1967); up per (C) and lower (D) views of the “Pa” el e ment, MGUV6005;
Bed CP/58b; norrisi Zone; up per (E) and lat eral (F) views of the “Pb” el e ment, MGUV6006; Bed CP/58b; norrisi Zone; G, H — Polygnathus pennatus
Hinde 1879; lower (G) and up per (H) views of MGUV6007; Bed CP/58b; norrisi Zone; I, J — Ancyrodella pristina Khalymbadzha and Chernysheva
1970; I — up per view of morphotype 3 (Sandberg et al., 1989), MGUV6008; Bed CP/5904; MN 1 Zone; J — up per view of morphotype 2 (Sandberg et al.,
1989), MGUV6009; Bed CP/5904; MN 1 Zone; K–P — Ancyrodella soluta Sandberg, Ziegler and Bultynck 1989; up per (K) and lower (L) views of
morphotype 3, MGUV6010; Bed CP/60b; MN 1 Zone; up per (M) and lower (N) views of morphotype 1, MGUV6011; Bed CP/60c; MN 1 Zone; up per (O)
and lower (P) views of morphotype 2, MGUV6012; Bed CP/6104; MN 1 Zone; Q, R — Ancyrodella rotundiloba–Ancyrodella recta; up per (Q) and lower
(R) views of MGUV6013; Bed CP/64; MN 2 Zone; all scale bars = 200 mm, ex cept K (=500 mm)



R e  m a r k s. — Sch. hermanni dif fers from Sch.
wittekindti in the pres ence of a short and low blade com posed
of denticles which are sim i lar in size. Sch. wittekindti has
denticles of dif fer ent size with a con spic u ous cusp in the mid -
dle part of a blade. Out line of a plat form of Sch. hermanni is
rather rhombic, and not tri an gu lar as in Sch. wittekindti, and
there fore the max i mum width is lo cated in the mid dle length of
the plat form of Sch. hermanni but in the an te rior part in Sch.
wittekindti. The plat form of Sch. wittekindti is also nar rower
bear ing a rather reg u lar or na men ta tion. 

The dif fer ent pro por tion of blade to plat form dis tin guishes
Sch. hermanni from Sch. pietzneri; in the for mer spe cies, the
plat form com poses two-thirds of the en tire length whilst in the
lat ter it oc cu pies half of the length. Basal cav ity of Sch.
hermanni is asym met ric.

S t r a t i  g r a p h i  c a l   d i s t r i b u t i o n. — Ziegler 
(1965, 1971) con sid ered the range of Sch. hermanni from the
hermanni to the Early falsiovalis Zones. Klapper and John son
(1990) re stricted its higher range to the up per part of the Up per
disparilis Subzone.

Schmidtognathus pietzneri Ziegler, 1965
(Fig. 5G, H)

*1965 Schmidtognathus pietzneri n. sp. Ziegler, p. 666, 667, pl. 
2, fig. 11–25.
R e  m a r k s. — Sch. pietzneri is closely re lated to Sch.

peracutus by a nodose or na men ta tion and a flat plat form but
the lat ter has a wider plat form and or na men ta tion com posed of
cha otic nodes. 

S t r a t i  g r a p h i  c a l  d i s t r i b u t i o n. — This
spe cies ranges from the Lower hermanni to the Early
falsiovalis Zones.

Ge nus Skeletognathus Sandberg, Ziegler and Bultynck, 1989
Skeletognathus norrisi  (Uyeno, 1967)

(Fig. 6C–F)

*1967 Polygnathus norrisi n. sp.; Uyeno, p. 10, 11, pl. 2, figs.
4, 5;

1989 Skeletognathus norrisi (Uyeno); Sandberg et al. p. 214,
pl. 5, figs. 1–12 (in cludes syn on ymy);

1994 Skeletognathus norrisi (Uyeno); Kirchgasser, pl. 3, figs.
C, K, M–O;

2001 Skeletognathus norrisi (Uyeno); Liao et al. p. 41, 42, pl.
4, figs. 22–24 (in cludes syn on ymy).
R e  m a r k s. — This spe cies has a plat form con sist ing of

severals thin nee dle shaped plates or denticles or ga nized in a
“chev ron” pat tern. Based on the mar gin out line, two dif fer ent
mor pho log i cal types can be rec og nized in our spec i mens: par -
al lel and tri an gu lar. The or na men ta tion is vari able be cause the
thin plates can be fused thus form ing transversal ridges. The
lower side bears a very small pit. Some spec i mens have a wrin -
kled or na men ta tion con sist ing of few ridges per pen dic u lar to
the el e vated keels that do not reach the mar gins of the el e ment.  

S t r a t i  g r a p h i  c a l  d i s t r i b u t i o n. — This
spe cies is re stricted to a nar row in ter val around the
Givetian–Frasnian bound ary. Its first ap pear ance is in the
norrisi Zone and it ranges into the transitans Zone (Sandberg et 
al., 1989). How ever, Klapper and John son (1990) re strict its
up per range to the MN 2 Zone (still within the falsiovalis
Zone). Our ma te rial co mes from the norrisi Zone (Givetian)
and the MN1 Zone (Frasnian).  

BIOSTRATIGRAPHY

LOWER GIVETIAN

The lower quar ter of the sec tion (beds –6 to 4b) is un sat is -
fac to rily char ac ter ized by means of di ag nos tic cono donts, and
most prob a bly be longs to the lower Givetian, but a lat est
Eifelian age can not be ex cluded. The joint oc cur rence of I.
lindensis and I. brevis in Bed 4b im me di ately be low the low er -
most re cord of P. rhenanus (Bed 5), cor re lates Bed 4b with up -
per parts of the timorensis Subzone in ac cor dance with the en -
try of I. brevis within the lat ter subzone. Be low the Bed 4b, the
cono dont re cord does not al low trac ing the hemiansatus–timo -
rensis bound ary. 

In spite of the pro posed ap pear ance of I. obliquimarginatus
in the up per most Eifelian of West ern Eu rope and Mo rocco
(Bultynck, 2003, fig. 1), this taxon has been tra di tion ally con -
sid ered as a Givetian one. Such age is also dem on strated for
North Amer ica (Bultynck, 2003, fig. 2) and for the Ardennes
(Gouwy and Bultynck, 2003; Gouwy, 2004). Strati graphic
ranges were es tab lished in these lat ter pub li ca tions by set ting
up the Mid dle De vo nian Com pos ite Stan dard based on graphic
cor re la tion.  Thus, we con sider that the low est oc cur rence of I.
obliquimarginatus in the Bed –2 in di cates still the Givetian
hemiansatus Zone. 

MIDDLE GIVETIAN

The base of the rhenanus/varcus Subzone and, con se -
quently, of the mid dle Givetian is de fined as the low est oc cur -
rence of P. rhenanus, which first oc curs in Bed 5 in the Compte
sec tion. P. varcus is re corded more than 3.5 m higher (Bed 10).
Last ob served re cords of I. regularicrescens within the lower
part of the rhenanus/varcus Subzone (beds 5 and 6) are in
agree ment with most ranges ob served else where (Bultynck,
2003, figs. 1, 2). The joint oc cur rence of P. rhenanus and I.
regularicrescens in Compte con trasts with the re ported range
of the lat ter in the Ardennes (Gouwy and Bultynck, 2003;
Gouwy, 2004), where its high est range is po si tioned within the
Lower Givetian timorensis Subzone (be low Ardenne re gional
com pos ite CSU 2000, whilst the mid dle Givetian starts at CSU
2129). P. eiflius mostly does not reach the up per part of the
timorensis Subzone and even in the Ardennes it is re stricted to
the lower part of the Eifelian eiflius Zone (Gouwy and
Bultynck, 2003, fig. 10b; Gouwy, 2004, fig. 4-2.12b). How -
ever, the ta ble com piled by Aboussalam (2003, text-fig. 4a)
shows an ex tended range, at least to the lower part of the
ansatus Zone (Mid dle varcus Zone) and a range ques tion ably
ex tended to the top of the latifossatus Zone (late Up per varcus
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Zone). This lat ter re cord re fers to the sam ple 146 of the sec tion
SD 15 in Queensland (Maw son and Tal ent, 1989) and it is con -
sid ered by Aboussalam (2003, p. 313) as a pos si ble re worked
cono dont. In any case, it seems that the range of P. eiflius can
reach higher than the timorensis Subzone, at least in Mo rocco
and in North Queensland, and now in the Pyr e nees as well (Fig. 
3Q, R). The high est oc cur rence of the taxon in the Compte sec -
tion is in Bed 18b to gether with P. ansatus, in the Mid dle
varcus Zone (see be low). Long-rang ing polygnathids such as
P. timorensis, P. linguiformis linguiformis, P. ling. klapperi
and P. ling. weddigei are com mon in many sam ples of the in ter -
val (Fig. 2 and Ta ble 1).

The en try of P. ansatus in the Bed 9 (Fig. 3K, L) de fines the 
base of the ansatus Zone and of the Mid dle varcus Zone. The
Bed 18b con tains the high est re cord of P. eiflius to gether with
the lo cal de layed en tries of P. hemiansatus and I. difficilis,
which in other places en ter al ready in the pre ced ing zone
(Fig. 2). I. obliquimarginatus ranges to the top of the Mid dle
varcus Zone ex cept for the Ardennes where it does not reach
the Mid dle varcus Zone (Gouwy and Bultynck, 2003; Gouwy,
2004). How ever, in Compte the last ob served re cord is in the
lower half of the Mid dle varcus Zone (Bed 20). Other icriodids
that are al most re stricted to the lower half of the zone in the
Compte sec tion are I. brevis and I. eslaensis (apart from two
spec i mens of the for mer in the basal Frasnian MN1 Zone, Ta -
ble 1C). P. rhenanus and P. x. ensensis dis ap peared, as else -
where, in the up per part of the zone. P. ling. mucronatus is re -
stricted in Compte to the up per half of the Mid dle varcus Zone
(beds 41a-43f; Ta ble 1B). P. hemiansatus be comes lo cally ex -
tinct at the up per part of the Zone (Bed 44; Ta ble 1B).

The pres ence of up to six spe cies of Tortodus in the up per
part of the zone (beds 41a-45b; Fig. 2, Ta ble 1B) is re mark able.
They rep re sent the first Givetian Pyr e nean re cord of the ge nus.
Lo cal ranges of T. caelatus, T. bultyncki and T. trispinatus are re -
stricted to the Mid dle varcus Zone, whilst T. weddigei ranges
higher (Fig. 2). The re cord of T. aff. bultyncki (Fig. 4L–N) in the
Lower hermanni Zone (Bed 46a, Ta ble 1B) is note wor thy, too. 

The en try of P. latifossatus in the Bed 45c iden ti fies the base
of the Up per varcus Zone. P. dubius (Fig. 5A) also ap pears in the 
same bed, whereas else where it en ters in the over ly ing Lower
hermanni Zone. The cono dont suc ces sion at Compte (see also
be low) leads us to be lieve that this re cord of P. dubius can be at -
trib uted to the Up per varcus Zone, and there fore it ev i dences a
down ward ex ten sion of its global range. The Bed 45f marks the
last lo cal oc cur rence of P. ansatus and I. difficilis.  The ap pear -
ance of I. symmetricus in the Bed 45f (Ta ble 1B) would also no -
ta bly ex tend its range down ward; else where it ap pears in the
disparilis Zone (Aboussalam, 2003) or even in the low er most
Frasnian (Bultynck, 2003). 

UPPER GIVETIAN 

The base of the Lower hermanni Zone, and ac cord ingly of
the up per Givetian, is iden ti fied by the en try of
Schmidtognathus hermanni in the Bed 46a. This bed con tains
the first re cord of P. limitaris and the lo cal last re cord of T.
weddigei. The lat ter ex tends the geo graph ical and strati graphi -
cal range of the spe cies that pre vi ously was known only from
the “pre-taghanic” ansatus Zone in South ern Mo rocco

(Aboussalam, 2003) and from the Mid dle varcus Zone of the
basal Prout Do lo mite, Ohio (Spar ling, 1999). The slightly de -
layed first Sch. pietzneri is re corded above the base of the
Lower hermanni Zone in the Bed 46b.

The base of the Up per hermanni Zone is iden ti fied in the
Bed 46g with the en try of P. cristatus ectypus. The en try of Sch. 
peracutus in the over ly ing Bed 46h is con sis tent with the suc -
ces sion of en tries within the Up per hermanni Zone (Klapper
and John son, in: John son, 1990, fig. 52). The de layed en try of
Sch. wittekindti is also re corded from the Bed 46h. Within this
zone, we re cord the last lo cal oc cur rence of P. ling.
linguiformis, which ranges higher into the Frasnian in other lo -
ca tions. Also within the Up per hermanni Zone, the last re cord
of P. latifossatus (Bed 46h) is doc u mented.

The en try of Kl. disparilis (Fig. 5K, L) at the top of the
thick Bed 46 (about 125 cm above the Bed 46h, Fig. 2) in di -
cates the base of the disparilis Zone. This spec i men is tran si -
tional with P. cristatus, which sug gests that the early stage of
the “disparilis branch” de vel op ment ac cord ing to the phylo -
gen etic in ter pre ta tion of Ziegler and Klapper (1982: text-fig.
1) is rep re sented in the Pyr e nees in Compte sec tion, Bed 46
(190–200) (Figs. 2, Ta ble 1B). The oc cur rence of an in com -
plete spec i men as signed to P. dengleri in the Bed 47 might in -
di cate the up per part of the disparilis Zone, but clear re cords
of P. dengleri start in the Bed 51. On the other hand, the high -
est lo cal re cord of Sch. wittekindti in the Bed 49 sup ports as -
sign ment of this bed to the Lower disparilis Zone be cause this 
taxon be comes ex tinct in the lower half of the Lower
disparilis Zone (Klapper and John son, in: John son, 1990).
Be fore es tab lish ing the ex act bound ary be tween the Lower
and Up per disparilis zones, and ex tend ing the range of Sch.
wittekindti, more re search has to be done in the Compte sec -
tion. Ten ta tively, we place the bound ary at the Bed 47, and
con se quently we ex tend the range of Sch. wittekindti. The
high est ob served re cord of P. c. ectypus is in the Bed 51, still
within the disparilis Zone. Within the up per part of the zone,
the first ap pear ance of Kl. unilabius (Bed 53), unique re cord
of Kl. disparalvea (Bed 54) and last ap pear ances of Sch.
pietzneri (Bed 53) and of Kl. disparilis (Bed 57) were noted. 

The base of the norrisi Zone (=low er most asymmetricus
Zone, = falsiovalis Zone) is rec og nized at the Bed 58b with the
joint en try of the cor re spond ing in dex spe cies Sk. norrisi and
M. falsiovalis. This joint re cord ev i dences, at least lo cally, the
sup posed isochronous ap pear ance of these two taxa and
strength ens the cor re la tion po ten tial of any of these in dex spe -
cies for the base of the up per most Givetian cono dont zone. In
the same bed, the last re cord of Sch. peracutus was noted; this
re cord slightly ex tends up to the up per half of the Up per
disparilis Subzone the range of the taxon doc u mented by
Klapper and John son (in: John son, 1990). How ever, Hud dle
(1981, tab. 2) had al ready shown that Sch. peracutus ranges
into the Frasnian punctata Zone. The high est lo cal re cord of
“Oz.” sannemanni was also ob served in Bed 58b.

GIVETIAN/FRASNIAN AND LOWER FRASNIAN

There is a dis cus sion re gard ing tax on omy of early
Ancyrodella forms in the con text of de fin ing the base of the
Frasnian world wide (com pare Klapper, 1985, 1988; Sandberg
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et al., 1989). Dif fer ent tax o nomic opin ions need to be care fully
eval u ated but this is far be yond the aims of this pa per and there -
fore it will not be dis cussed here. We ten ta tively use the en try
of A. pristina morphotypes 2 and 3 (Figs. 6I, J) within the Bed
59 (sam ple 59’04) to lo cate the base of the Frasnian and, ac cord -
ingly, of the Up per De vo nian in the Compte sec tion. We stress
the fact that our spec i mens mor pho log i cally fall within the con -
cept of A. pristina by Sandberg et al. (1989). This con cept in -
cludes the spec i men SUI9085 fig ured by Klapper (1985, pl. 2,
figs. 11, 12), which co mes from the Bed 42b at Col du Puech de 
la Suque sec tion (clas si fied as A. rotundiloba early form). The
GSSP is es tab lished in the Bed 42a’ in this sec tion. In the
Compte sec tion A. pristina is fol lowed by A. soluta in the Bed
60b (35 cm above the en try of A. pristina). For the Frasnian
part of the sec tion we fol low the Klapper’s cono dont zonation
es tab lished in the Montagne Noire (Klapper, 1988). Ac cord -
ingly, the first cono dont zone, de scribed above, will be long to
the MN1 Zone.

The low est oc cur rence of A. rotundiloba late form of
Klapper (1985) in the Bed 62a iden ti fies the base of the MN2
Zone in the Compte sec tion. This bed has also yielded the
low est rep re sen ta tives of A. isabelae.  As the early form of A.
alata is lim ited to the MN2 Zone 2 (Klapper, 1988) its ap pear -
ance in the Bed 64 con firms the pres ence of the up per part of
this zone in the Compte sec tion. Cono donts from the Bed 65
are not di ag nos tic.

CONCLUSIONS

The anal y sis of the Givetian and early Frasnian cono dont
sequence ob tained from the Compte sec tion (Span ish Pyr e -
nees) al lows its sub di vi sion into nine Givetian stan dard cono -
dont zones and two Frasnian zones (MN zones).

This sec tion turns out to be one of the key sec tions world -
wide for sup port ing the three- fold sub di vi sion of the Givetian
and for the fu ture dis cus sions on the Givetian–Frasnian bound -
ary and on the evo lu tion of the early spe cies of Ancyrodella.
Co-oc cur rence of cono donts from sev eral biofacies aug ments

the cor re la tion po ten tial of this sec tion and re in forces the cor re -
la tive po ten tial for other sec tions. In this con text, the isochro -
nous en try of Sk. norrisi and M. falsiovalis is re mark able as
these are two dif fer ent in dex taxa de fin ing norrisi and
falsiovalis zones, re spec tively, en com pass ing the up per most
part of the Givetian in dif fer ent sec tions around the world. 

The cono dont ranges es tab lished ob served in the Compte
sec tion al low to ex pand to tal strati graphi cal ranges of sev eral
taxa, while con firm ing and ex pand ing also the geo graph ical
dis tri bu tion of oth ers. The range of I. regularicrescens is ex -
tended up wards into the P. rhenanus/varcus Subzone. P.
dubius ap pears in the Up per varcus Zone be low its low est cur -
rently as sumed range in the hermanni Zone while I.
symmetricus ranges down to the Up per varcus Zone. Re cords
of P. eiflius con firm its range up to the ansatus Zone. The re -
cord of tran si tional spec i mens be tween P. cristatus and Kl.
disparilis, sup ports the phylo gen etic con cept of Ziegler and
Klapper (1982) and per mits pre cise iden ti fi ca tion of the be gin -
ning of the “disparilis branch”, and there fore, of the nom i nal
zone in the Compte suc ces sion. The high est re cord of Sch.
peracutus in the norrisi Zone con firms that the taxon ranges
higher than pro posed by Klapper and John son (in: John son
1990, p. 941, fig. 52; see also Hud dle, 1981, tab. 2). Fi nally, the
no ta ble pres ence of a high spe cific di ver sity of Tortodus in the
up per part of the Mid dle varcus Zone also ex tends known
ranges of par tic u lar taxa.

The Eifelian–Givetian bound ary can not be cur rently iden -
ti fied in the Compte sec tion.
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