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WENLOCKIAN (SILURIAN) GRAPTOLITES
FROM “LA VALUTE NORD"” SECTION

(MT. ZERMULA, CARNIC ALPS, NE ITALY)

GRAPTOLITI DEL WENLOCK (SILURIANO)
DALLA SEZIONE “LA VALUTE NORD”
(MONTE ZERMULA, ALPI CARNICHE, NE ITALIA)

Riassunto breve - Vengono descritti per la prima volta graptoliti siluriani provenienti dalla parte occidentale del massiccio
del Monte Zermula (Alpi Carniche, Udine). La fauna é stata raccolta nella sezione de La Valute Nord (VALN) e comprende
cinque specie; tra queste Monograptus belophorus e Monoclimacis flumendosae vengono descritti per la prima volta nelle Alpi
Carniche. La fauna a graptoliti ¢é riferibile alla Biozona a belophorus (Sheinwoodian, Wenlock).

Parole chiave: Graptoliti, Sistematica, Wenlock, Siluriano, Alpi Carniche.

Abstract - Silurian graptolites from the western flank of Mt. Zermula massif (Carnic Alps, Udine) are here described for the
first time. The fauna, collected from the La Valute Nord (VALN) section includes five species. Monograptus belophorus and
Monoclimacis flumendosae are reported for the first time in the Carnic Alps. The graptolite fauna allows to date the section to

the belophorus Zone (Sheinwoodian, Wenlock).
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Introduction

The mountains north of Paularo, in the central part
of the Carnic Alps, represent one of the better areas for
researches on graptolites across the Italian-Austrian
border: the first remains of graptolites from the Italian
side of the Carnic Alps were collected from Rio dal
Musch, in the Rio Cercevesa valley (TARAMELLI 1881),
and other important localities are described close to
Casera Meledis (VINASSA DE REGNY & GORTANI 1905;
VINASSA DE REGNY 1906; GORTANI 1923¢; P1rAS &
SIMONETTO 2011). A few kilometers northward, some
famous localities are exposed in the Austrian side of
the chain, close to Gundesheimer Alm and Zollner
Lake (JAEGER & SCHONLAUB 1977, 1980; STORCH &
SCHONLAUB, 2012).

The occurrence of Silurian rocks in La Valute area,
the nortwestern flank of Mt. Zermula massif, a few
kilometres south of the Meledis outcrops is known
since long time (VINASSA DE REGNY & GORTANI 1905;
GORTANI 1920; SELLI 1963; VENTURINI 1990; VENTURINI
et al. 2002), but up to now the occurrence of graptolites
have never been reported.

This paper is the first report on graptolites in La Valute
area. More precisely a fauna of a few species of Wenlock
age from the La Valute Nord section is described.

The La Valute Nord section

The La Valute Nord (VALN) section is located in the
northern side of La Valute, the northwestern corner
of Mt. Zermula massif. More precisely the section is
measured at coordinates: base N 46°34°30”, E 13°07°08”
(figs 1, 2).

The La Valute Nord section consists of about 45 m of
sediments belonging to the Nolbling Fm. (fig. 3). This
unit is constituted by black shales with interbedded
levels and lenses of limestone (JAEGER & SCHONLAUB
1977) and is relatively widespread only in the central part
of the Carnic Alps (VENTURINI 2006). The lowermost
part of the section is characterized by a relatively high
limestone content in the first 2 m. Then, after a covered
interval, probably represented by shales, 2 m of shales
and limestones interbedded occur. The pelitic content
increase in the central part of the section, where black
shales are the only lithology present in an interval of
almost 20 m. Limestone re-occur at m. 35 and became
progressively more abundant in the upper part of the
section.

Conodonts, ostracods, microbrachiopods, and rare
nautiloid cephalopods and trilobites have been found in
the limestones. Graptolites are the only fossils collected
from the black shales.
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Fig. 1 - Location map of “La Valute Nord”
section.
- Ubicazione della sezione “La Valute
Nord”.

Fig. 2 - Outcrop of Silurian black shales in
“La Valute Nord” section (white
circle).

- Laffioramento di scisti neri del Si-
luriano lungo la sezione “La Valute
Nord” (cerchio bianco).
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Fig. 3 - Stratigraphic log of “La Valute Nord” section, with the
presence of graptolites and conodonts.
- Colonna stratigrafica della sezione “La Valute Nord”, con
la presenza di graptoliti e conodonti.

Conodont data

Sixteen conodont samples have been collected from
the limestones along the section. In general the abun-
dance is very scarce (less than 1 element/Kg), and some
samples are barren. Only in sample VALN 15, at the top
of the section the abundance is very high. The association
includes ten taxa belonging to seven genera: Belodella,
Dapsilodus, Oulodus, Ozarkodina, Panderodus, Pseudo-
oneotodus and Wurmiella.

In general the section can be dated to the Wenlock
(rhenana and sagitta Zone) on the basis of the occurrence
of the markers Ozarkodina sagitta rhenana (sample
VALN 1) and Oz. s. sagitta in several samples along the
section.

WENLOCK GRAPTOLITES FROM “LA VALUTE NORD” SECTION

Graptolite data

Graptolites have been collected from two narrow levels
in the central part of the section (fig. 3), a few tens of
centimeters far each other, between conodont samples
VALN 8 and VALN 9. Preservation of graptolites is
generally bad, being the rhabdosomes flattened and
tectonically deformed; they are often observable only
wet, under contrast of a thin layer of water.

More than seventy specimens are referred to five
genera (Cyrtograptus, Monoclimacis, Monograptus,
Pristiograptus, Streptograptus). Monograptidae are by
long the most represented family, whilst only a few
specimens belong to family Cyrtograptidae. Monograptus
belophorus (MENEGHINI) and Monoclimacis flumendosae
(GorTANI) are reported for the first time in the Carnic
Alps.

The association allows to demonstrate the occurrence
of the belophorus Zone for the first time in the black
shales the Carnic Alps.

Systematic section

All graptolites have been collected from the central
part of La Valute Nord (VALN) section, northwestern
flank of Mt. Zermula massif, Paularo (Ud).

All the described specimens are stored in the Geo-
Paleontological collection of the Museo Friulano di Storia
Naturale of Udine, under catalog numbers MFSNgp
42420-42495.

Class Graptolithina BRONN, 1846

Order Graptoloidea LAPWORTH, 1875
Suborder Glossograptina JAANUSSON, 1960
Family Cyrtograptidae Boucexk, 1933

Genus Cyrtograptus CARRUTHERS, 1867

Cyrtograptus sp.
(figs 5.2,5.3)

Material: 1 rhabdosome in bad condition of
preservation (MFSNgp 42423).

Description: slender and spiraled rhabdosome,
with hooked techae. The rhabdosome diameter is
about 25 mm, the width is about 3.5 mm. The sicula
is not visible. The thecae are triangular, and the
aperture have slender lappets. The thecal inclination
to the rhabdosome axis is 25°, and the overlapping
between thecae is 1/3 of their length. The 2TRD distally
measured is about of 2.8 mm (measured in a fragment
of the rhabdosome).

Discussion: the single specimen of Cyrtograptus
from VALN section is very badly preserved and is not
possible any attribution at specific level.
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Suborder Monograptina LAPWORTH, 1880
Family Monograptidae LAPWORTH, 1873

Genus Monoclimacis FREcH, 1897

Monoclimacis flumendosae (GORTANI, 1923)
(fig. 4.3)

1923a  Monograptus linnarsoni var. flumendosae GOR-
TANL, p. 51, pl. 9 figs 1-6, pl. 12 figs 4A, 6C, pl.
13 fig. 4B.
Monograptus linnarsonivar. flumendosae GOR-
TANL, p. 91, 101, pl. 16 figs 1-3, pl. 17 figs 17-19,
pl. 19 fig. 6A.
Monoclimacis flumendosae (GORTANI) - COCKS
& RickARDS, pl. 10 figs e-f.
Monoclimacis flumendosae (GORTANI) - BERRY
& MURPHY, p. 68, pl. 4 figs 2-3, fig. 20b.
Monoclimacis flumendosae (GORTANI) - RI-
CKARDS et al., p. 45, figs 24N-Q, 25E-G.
Monoclimacis flumendosae (GORTANI) - LENZ
& KozLowska-DAWIDZIUK, p. 10, pl. 2 figs 16,
19, 20.
Monoclimacis flumendosae (GORTANTI) - PIRAS,
SIMONETTO & CORRADINT, p. 21, fig. 4d, pl. 1
figs 4b, 5.

1923b

1968
1975
1995

2001

2007

Material: 7 rhabdosomes (MFSNgp 42429; 42463;
42465; 42473a; 42473 ¢; 42473d; 42476).

Description: slender and straight rhabsodome,
slighty dorsally curved in the proximal part. The
maximum lenght observed is 28 mm, the width of
the rhabdosome is about 0.52 mm at the 1* theca, 0.6
at the 3" theca, 0.88-1.1 mm in the distal part of the
rhabdosome. The sicula is slender and straight 1.7-1.9
mm long, with a small aperture of about 0.24 mm; the
apex achieve to the level of the first theca. The thecae are
geniculated, with a tiny aperture; the thecal inclination
to the axis of the rhabdosome is 25°, and the overlap
between thecae is about 1/2 of their length. The 2TRD2
is about 1.8 mm, the 2TRD?5 is about 2.5 mm, in the
distal part of the rhabdosome is about 2.7 mm; the thecal
count is 7-8 in 10 mm.

Discussion: the material from the Goni section
(Sardinia, Italy) described by Gorrant (1923a, 1923b)
and Piras et al. (2007), is similar to that collected in
the VALN section. The specimens of Monoclimacis
flumendosae figured by Cocks & RICKARDs (1968)
and ZALASIEWICZ & WILLIAMS (1999) from United
Kingdom, and those described by BERRY & MURPHY
(1975) from Nevada (USA), and by RicKARDs et al.
(1995) from Australia have similar shape and measure
of our graptolites and are comparable with our samples.
The three-dimensional samples described by LEnz &
KozrLowska-Dawipziuk (2001) from Canada, are
similar to our samples, but have a longer sicula.
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Monoclimacis flumendosae is here reported for the first
time from the Carnic Alps.

Genus Monograptus GEINITZ, 1852

Monograptus belophorus (MENEGHINI, 1857)
(figs 5.1, 5.4a, 5.5a)

1857 Graptolithus (Monograptus) belophorus MENE-
GHINT, p. 166, pl. B, fig. I, no 4b. fig. II nos 4,
4a.
Monograptus belophorus (MENEGHINI) - GOR-
TANI, p. 57, pl. 10 figs 9-15, pl. 12 figs 3B, 14,
pl. 13 fig. 1.
Monograptus belophorus var. laxus (MENE-
GHINI) - GORTANT, p. 94, pl. 16 figs 7, 8, pl. 18
fig. 12A, pl. 19 fig. 4.
Monograptus flexilis belophorus (MENEGHINT)
- RICKARDS, p. 44, figs. 3f-g, pl. 29 figs 8, 9.

1923a

1923b

1965

Material: 14 rhabdosomes (MFSNgp 42421; 42437;
42439;42443;42456; 42460; 42464; 42467; 42468; 42469;
42483; 42487; 42488; 42494).

Description: robust rhabdosome, with a typical
double S-shape curvature. The maximum length
recorded in our specimens is 27 mm (in one incomplete
graptolite); at the first theca the width is 0.5-0.7 mm,
at the tenth theca 1-1.2 mm and the maximum width
measured is 1.6 mm. The sicula is slender and curved with
a long virgella, characteristic of this species; the length
of the sicula is about 1.8 mm, the aperture measures
about 0.4 mm, and the apex reach the level of the second
theca. The thecae are hooked with the aperture bend
downward; the thecal overlapping between thecae is
about 3/4 of their length, and the thecae form an angle
of 30° with the axis of the rhabdosome. The 2TRD2 is
1.2 mm, 2TRD in the distal part of the rhabdosome is
2-2.4 mm; the thecal count is 7-8 measured in the distal
10 millimeter of the rhabdosome.

Discussion: the specimens of Monograptus
belophorus from La Valute are similar to these described

Fig. 4 - 1. Streptograptus antennularius (MENEGHINI), MFSNgp
42461b. 2. Streptograptus antennularius (MENEGHINI),
MFSNgp 42422. 3. Monoclimacis flumendosae (GORTANT),
MFSNgp 42473a. 4. Streptograptus antennularius
(MENEGHINI), MFSNgp 42476a. 5. Streptograptus
antennularius (MENEGHINT), MFSNgp 42457b. All the
photos are taken under a thin level of water to increase
the contrast.

- 1. Streptograptus antennularius (MENEGHINI), MFSNgp
42461b. 2. Streptograptus antennularius (MENEGHINI),
MFSNgp 42422. 3. Monoclimacis flumendosae (GORTA-
NI), MFSNgp 42473a. 4. Streptograptus antennularius
(MENEGHINI), MFSNgp 42476a. 5. Streptograptus an-
tennularius (MENEGHINI), MFSNgp 42457b. Tutte le foto
sono riprese sotto un leggero velo dacqua per incrementare
il contrasto.
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Fig. 6 - 1. Pristiograptus sp. MFSNgp 42420a. 2. Undetermined dendroid graptolite MFSNgp 42489. All the photos are taken under

a thin level of water to increase the contrast.

- 1. Pristiograptus sp. MFSNgp 42420a. 2. Graptolite dendroide non determinabile MFSNgp 42489. Tutte le foto sono riprese
sotto un leggero velo dacqua per incrementare il contrasto.

by MENEGHINI (1857) and GORTANI (1923a, 1923b)
from Sardinia, even if slightly smaller. Probably this
could be because they represent incomplete specimens
or juvenile forms. Also the specimens figured and
described by RickaRrDs (1965) from England, are very
similar to that from Carnic Alps.

Fig.5 - 1. Monograptus belophorus (MENEGHINI), MFSNgp
42483b. 2. Cyrtograptus sp., MESNgp 42423b. 3.
fragments of Cyrtograptus sp. MFSNgp 42423a. 4a.
Monograptus belophorus (MENEGHINI), MFSNgp 42472.
4b. Streptograptus antennularius (MENEGHINI), MFSNgp
42472. 5a. Monograptus belophorus (MENEGHINI),
MESNgp 42494a. 5b. Streptograptus antennularius
(MENEGHINI), MFSNgp 42494a. All the photos are taken
under a thin level of water to increase the contrast.

- 1. Monograptus belophorus (MENEGHINI), MFSNgp
42483Db; 2. Cyrtograptus sp., MESNgp 42423b. 3. fram-
menti di Cyrtograptus sp. MFSNgp 42423a. 4a. Mono-
graptus belophorus (MENEGHINI), MFSNgp 42472. 4b.
Streptograptus antennularius (MENEGHINI), MFSNgp
42472. 5a. Monograptus belophorus (MENEGHINI),
MFSNgp 42494a. 5b. Streptograptus antennularius
(MENEGHINI), MFSNgp 42494a. Tutte le foto sono ri-
prese sotto un leggero velo dacqua per incrementare il
contrasto.
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Monograptus belophorus, here documented for the first
time in the Carnic Alps, is the marker of the belophorus
Zone.

Genus Pristiograptus JAEKEL, 1889

Pristiograptus sp.
(fig. 6.1)

Material: 3 rhabdosomes (MFSNgp 42420; 42445;
42494).

Description: graptolite with a short and straight
rhabdosome; the maximum lenght of this specimens is 20
mm. The width of the rhabdosome is 0.6-0.8 mm at the
I*'theca, 1 mm at the 3", 1.6-1.9 mm in the distal part of
the rhabdosome. The sicula is short, about 1.6 mm long,
the aperture is 0.24 mm, the apex reaches the level of the
first theca. The thecae are tubular, with a simple aperture.
The overlapping between the thecae is about 1/2, and they
form an angle of about 20° with the rhabdosome axis. The
2TRD at the 2™ theca is 1.2-1.3 mm, and it is about 2.24
mm in the distal part of the rhabdosome. In the distal part
of the rhabdosome there are 10-12 thecae in 10 mm.
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Discussion: the specimens studied and measured
shown similar characteristic with graptolites of the
Pristiograptus dubius group, but the nature of this
samples (slightly twisted or fragmentary) do not allow
a precise systematic attribution of these specimens at
specific level.

Genus Streptograptus YIN, 1937

Streptograptus antennularius (MENEGHINI, 1857)
(figs 4.1, 4.2,4.4,4.5, 5.4b, 5.5b)

1857 Graptolithus antennularius MENEGHINTI, p. 76,
pl. B figs 1, 1a, 1b.

1923a  Monograptus antennularius (MENEGHINI)
- GORTANTI, p. 58, pl. 10 figs 16-20, pl. 13 figs
2A-A

1978 Monograptus antennularius (MENEGHINI) -
JAEGER, p. 96, fig. 1f, pl. 1 fig. 2.

1980 Monograptus antennularius (MENEGHINI) -
JAEGER & SCHONLAUB, p. 424, pl. 2 figs 1, 2.

2001 Monograptus? antennularius (MENEGHINI)
- LEnz & KozLowska-DAWIDZIUK, p. 9, pl. 2
figs 6-8, 10, 14.

2007  Monograptus? antennularius (MENEGHINI)

- P1rAs, SIMONETTO & CORRADINI, p. 18, figs
4f-g, pl. 1 fig. 4a.

Material:29 rhabdosomes (MFSNgp 42421; 42422;
42425:42426;42428;42430;42432;42434; 42441; 42442;
42446;42447;42451;42455;42457;42458; 42461; 42462;
42466;42470;42471;42472;42478; 42480; 42486; 42490;
42492; 42493; 42495).

Description: the rhabdosome is slender and
gently curved, sometimes with a sigmoidal shape. The
maximum length observed is about 24 mm, the width
of the rhabdosome is 0.8-1 mm. The sicula is small and
straight, about 1.2-1.4 mm long with a small aperture
(about 0.24 mm); the apex reaches the level of the first
theca. The thecae are lobate, not well visible, with the
aperture turned downward. The thecal overlapping is
about 1/6 of their length, and the thecae form an angle
of 15°-20° with the axis of the rhabdosome; the 2TRD2
is 1.5 mm, 2TRD in the distal part of the rhabdosome
is 2.4-2.8 mm; the thecal count is 4-5 measured in the
distal five millimeter of the rhabdosome.

Discussion: the species was described as Mono-
graptus antennularius by MENEGHINI (1857) from the
Goni section (Sardinia, Italy). Our specimens are very
similar with those described from the type-locality
by MENEGHINI (1857) and GORTANI (1923a, 1923D),
with the only difference in the size: specimens from
VALN section are smaller, as they probably represents
younger forms. The specimens in the Gortani collection
from Goni, described by Piras et al. (2007) fits well
with ours Streptograptus antennularius. The specimens
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figured by TELLER (1972) from Poland are proximal
parts of Streptograptus antennularius well comparable
with the samples here described. The specimens de-
scribed by LENz & KozLowska-DawIpziuk (2001)
from Canada, are very similar with the specimens
from VALN section, with the only difference that our
are bidimensional.

In the Carnic Alps Streptograptus antennularius was
documented by JAEGER & ScHONLAUB (1980) in the
Oberbuchach 1 section. Specimens similar to those
from the Carnic Alps were found in the Northern
Grauwackenzone of the Eastern Alps (JAEGER, 1978).

Conclusions

The main results of this papers can be summarized
as follows:
- a graptolite fauna is described for the first time from
La Valute area;
- Monoclimacis flumendosae (GORTANI) and Monograptus
belophorus (MENEGHINI) and are reported for the first
time in the Carnic Alps.
- the association allows to date the section to the
belophorus Zone (Wenlock). The datum is consistent
with the conodonts collected from several limestone
beds of the La Valute Nord section.
- the belophorus Zone is documented for the first time in
the black shales of the Carnic Alps. The occurrence of this
biozone could be previously only inferred on the basis of
findings of older and younger graptolite associations in
a thick black shale sequence at N6lblinggraben (JAEGER
& SCHONLAUB, 1977).

Manuscript received on 15.X.2012, accepted on 25.X.2012.

Acknowledgements

This paper is a contribution to IGCP Project n. 591 “The
Early to middle Paleozoic revolution”

This research was sponsored by the RAS (Autonomous
Region of Sardinia) through a grant financed with the “Sardinia
PO FSE 2007-2013” funds and provided according to the L.R.
7/2007 for the “Promotion of the Scientific Research and of
the Technological Innovation in Sardinia” We authorize the
RAS to reproduce and distribute reprints for Governmental
purposes notwithstanding any copyright notation thereon.
Any opinions, findings and conclusions or recommendations
expressed in this material are those of the authors and do not
necessarily reflect the views of the RAS.

References

Barca, S., & H. JAEGER. 1989. New geological and bio-
stratigraphical data on the Silurian in SE-Sardinia. Close
affinity with Thuringia. Bollettino della Societa Geologica
Italiana 108: 565-80.



GORTANTIA. Geologia, Paleontologia, Paletnologia 33 (2011)

BERrY, WB.N., & M.A. MURPHY. 1975. Silurian and Devonian
graptolites of central Nevada. University of California
publication in Geological Science 110: 1-109.

Bouckk, B. 1933. Monographie der obersilurischen Grap-
tolithen aus der Familie Cyrtograptidae. Prdce geologicko-
paleontologického vistavu Karlovy University 1: 1-84.

BronN, H.G. 1846. Enumerator. Index Palaeontologicus, 13.
Stuttgart: Schweizerbart.

CARRUTHERS, W. 1867. Graptolites: their structure and
systematic position. Intell. Observer. 11, n. 4, 64: 283-92,
n. 5, 65: 365-74.

Cocks, L.RM., & R.B. Rickarps. 1968. Five boreholes in
Shropshire and the relationships of shelly and graptolitic
facies in the Lower Silurian. Quarterly Journal of the
Geological Society 124: 213-38.

FrEcH, F. 1897. Lethaea geognostica 1. Lethaea palaeozoica 1,
Graptolithiden. Stuttgart: Schweizerbart, 544-684.

GeiNITZ, H.B. 1852. Die Versteinerungen der Grauwacken-
formation, (Die Graptolithen). Leipzig: 1-52.

GORTANI, M. 1920. I bacini della But, del Chiarso e della
Vinadia in Carnia. Geologia, morfologia, idrografia. Carta
della permeabilita delle rocce. Ufficio Idrografico del Regio
Magistrato delle Acque pubbl. 104: 1-71.

GORTANI, M. 1923a. Faune Paleozoiche della Sardegna
parte L. Le graptoliti di Goni. Paleontographia Italica 28:
1-69.

GORTANI, M. 1923b. Faune Paleozoiche della Sardegna parte
II. Graptoliti della Sardegna Orientale. Paleontographia
Italica 28: 85-112.

GORTANI, M. 1923c. Contributo allo studio del Paleozoico.
Parte VI. Faune a Graptoliti. Palaeontographia Italica 26:
1-56.

JAEGER, H. 1978. Graptolithen aus dem Silur der Nordlichen
Grauwackenzone. Mitteilungen Osterreichischen Geologi-
schen Gesellschaft 69: 89-107.

JAEGER, H., & H.-P. SCHONLAUB. 1977. Das Ordoviz/Silur-
Profil im Nélblinggraben (Karnische Alpen, Osterreich).
Verhandlungen der Geologischen Bundesanstalt 1977: 349-
59.

JAEGER, H., & H.-P. ScHONLAUB. 1980. Silur und Devon
nordlich der Gundersheimer Alm in den Karnischen
Alpen (Osterreich). Carinthia IT 170 (90): 404-44.

JAEKEL, O. 1889. Uber das Alter des sogen. Graptolithenge-
steins. Zeitschrift der Deutschen Geologischen Gesellschaft
41: 653-716.

LapPworTH, C. 1873. Notes on British graptolites and their
allies. 1. On an improved classification of the Rhabdophora.
Geological Magazine 10: 500-4, 555-60.

LapworTH, C. 1875. Section Graptoloidea. Descriptions
of the graptolites of the Arenig and Llandeilo rocks of
St. David’s. Quarterly Journal of the Geological Society of
London 31: 631-72.

Lenz, A.C,, & A. KozLowska-Dawipziuk. 2001. Upper
Wenlock (Silurian) graptolites of Artic Canada: pre-
extinction, lundgreni Biozone fauna. Palaeontographica
Canadiana 20: 1-61.

MENEGHINI, G. 1857. Paléontologie de I'lle de Sardaigne. In
Voiage en Sardaigne, cur. A. LA MARMORA, 53-144. Turin-
Paris: Imprimaire Royal.

Piras, S., & L. SimoNETTO. 2011. The triangulatus Biozone
in the Casera Meledis outcrop (Silurian, Lower Graptolitic
Shales, Carnic Alps). Gortania. Geologia, Paleontologia,
Paletnologia 32: 13-24.

13

WENLOCK GRAPTOLITES FROM “LA VALUTE NORD” SECTION

RickaRDSs, R.B. 1965. New Silurian graptolites from Howgill
Fells (Northern England). Palaeontology 8, n. 2: 247-71.
Rickarps, R.B., G.H. Packuam, A.]. Wrigat & PL.
WILLIAMSON. 1995. Wenlock and Ludlow graptolite
faunas and biostratigraphy of the Quarry Creek district,
New South Wales. Memoir Association of Australasian

Palaeontologists 17: 1-68.

SELLL R. 1963. Schema geologico delle Alpi Carniche e Giulie
occidentali. Giornale di Geologia s. 2, 30: 1-121.

STORCH, P, & H.-P. SCHONLAUB. 2012. Ordovician-Silurian
boundary graptolites of the Southern Alps, Austria. Bulletin
of Geosciences 87, n. 4: 755-66.

TArRAMELLI, T. 1881. Sulla recente scoperta di fossili siluriani
nella provincia di Udine. Rendiconti del Regio Istituto
Lombardo s. 2, 14: 590-94.

VENTURINI, C. 1990. Geologia delle Alpi Carniche centro
orientali. Udine: Pubblicazioni del Museo Friulano di
Storia Naturale 36.

VENTURINI, C. 2006. Evoluzione geologica delle Alpi Carniche.
Udine: Pubblicazioni del Museo Friulano di Storia Naturale
48.

VENTURINI, C., M. PONDRELLI, S. DEL ZoTTO, C. FONTANA
& K. D1scenza. 2002. Carta Geologica delle Alpi Carniche
- Foglio Orientale, scala 1:25000. Firenze: S.EL.CA.

ViNassa DE REGNY, P. 1906. Graptoliti carnici. In Atti del
congresso dei Naturalisti Italiani, Milano, settembre 1906,
161-86.

VINASSA DE REGNY, P.,, & M. GORTANI. 1905. Osservazioni
geologiche sui dintorni di Paularo (Alpi Carniche). Bollet-
tino della Societa Geologica Italiana 24, n. 1: 1-15.

Yin, T. H. 1936-37. Brief description of the Ordovician and
Silurian fossils from Shih-tien. - BIIII. Geological Society of
China 16, n. 28: 1-297.



S. PIRAS, C. CORRADINI, L. SIMONETTO GORTANIA. Geologia, Paleontologia, Paletnologia 33 (2011)

Authors” addresses - Indirizzi degli Autori:
- Sergio PIRAS
Via Malta 33, 1-09045 QUARTU SANT’ELENA CA
e-mail: piras_srg@hotmail.com
- Carlo CORRADINI
Dipartimento di Scienze Chimiche e Geologiche
Universita degli Studi di Cagliari
Via Trentino 51, I-09127 CAGLIARI
e-mail: corradin@unica.it
- Luca SIMONETTO
Museo Friulano di Storia Naturale
Via Marangoni 39-41, 1-33100 UDINE
e-mail: luca.simonetto@comune.udine.it

14



