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tiary Bryozoa,
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Rich assemblages of bryozoans occur in many Tertiary outcrops in the Venetian
and southern Trentine areas. The most important of these assemblages date from
Late Eocene (Priabonian). These bryozoans lived along the margin of the Venetian
platform. Sedimentological characters, faunal content, growth-form parameters, and
inferences from the various species indicate that the depth range of the Venetia shelf
would have been within the photic zone of the inner-outer interval, not more than
100 metres deep. The high bryozoan number of different species indicates that the
sea was warm, temperate or subtropical, with well-oxygenated water of normal ma-
rine salinity, The palecenvironmental characters of Venetian and southern Trentine
areas were checked through the BRIO computer program presented by Branchi,
BraGa, FiNoTTI & MANFREDI at the Shallow Tethys 3 Symposium - Sendai (1990).
This computer program compared the similarity coefficient of samples located in
the seven main Late Eocene bryozoan outcrops of the Venetia shelf. The calculation
routine allows grouping similar samples without any contiguous link and analyzes in
only one synthesis matrix the various matrices of basic bryozoan morphotypes, such
as encrusting forms, rigid erect forms, and flexible forms. The obtained data con-
firm that an in-depth experimental investigation can better outline the geometry of
Venetian carbonate platform margins of late Eocene.
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Riassunto - Braca Gr. & Fivorri F., 1999 - Indagine sperimentale sulle caratte-
ristiche paleoambientali dell’area Veneto-Trentina utilizzando le forme zoariali dei
Briozoi terziari.

Sette tra le serie stratigrafiche eoceniche del Veneto e del Trentino meridionale,
ricche in Briozoi e note in letteratura, sono situate lungo il margine della piattafor-
ma carbonatica veneta. Dallo studio delle caratteristiche sedimentologiche, delle
forme zoariali e delle indicazioni fornite dall’alta diversita biologica delle specie di
briozoi si individua un ambiente subtropicale con acque calde, ben ossigenate e a
salinita normale. Grazie al software BRIO, presentato da BiancHl, Braca, Fivortr &
Manprept al Simposio Shallow Tethys 3 - Sendai (1990), si ¢ potuto confrontare il
«Coefficiente di similariti» di campioni localizzati in aree geograficamente separate
e descritte nelle sette serie stratigrafiche che caratterizzano la piattaforma carbonatica
veneta. La routine di calcolo ha consentito di associare e raggruppare campioni
simili, senza nessun vincolo di contiguita, analizzando in un’unica matrice di sintesi
le singole matrici relative alle forme zoariali e ai morfotipi di base dei Briozoi e alla
tanatocenosi dei singoli sedimenti. L’analisi di questa matrice di sintesi ha conferma-
to la validita dell’applicazione del metodo su scala regionale per poter descrivere
con buona precisione la geometria del margine della piattaforma carbonatica veneta
durante I'Eocene superiore.

PAROLE CHIAVE - Briozoi, Forme zoariali, Terziario, Q-mode, software BRIO.

In the Tertiary sequences of Veneto and South Trentino area there
are many outcrops rich in bryozoan associations. The most important
occurrences, both stratigraphically and paleogeographically significa-
tives, date from Late Eocene (Priabonian). The living bryofaunas were
located along the margin of Venetia shelf (fig. 1). According to
sedimentological characters, faunal content, growth-form parameters,
and inferences concerning the species in life, the depth range of the
shelf would have been within the photic zone of the inner-outer inter-
val, not more than 100 m deep. The sea was warm-temperate or sub-
tropical, with well-oxygenated water of normal salinity, judging from
the high number of different bryozoan species (GORDON & BraGa, 1994)
(see list of bryozoan in tab. I).

The stratigraphic layers of Late Eocene in Venetian and Southern
Trentino (fig. 2), in the boundary sediments from Oligocene, are al-
ways rich in bryozoans, with different faunas and stratigraphically sig-
nificant species. At Priabona (M.ti Lessini) and Brendola (M.ti Berici),
these layers are called Marne a Briozoi and Marne di Brendola, and are
well known right from last century especially by Austrian researchers
as Bryozoen Mergel or Bryozoen Schichten. This important index layer,
isochronous and found in all the examined sections, does not have the
calcareous-marly lithology typical, for example, of sites like Priabona,
but presents heteropies and different thicknesses, probably due to the
paleoenvironmental situation of the Venetian-Trentino shelf margins.
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Tab. I - List of Bryozoa
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Crisia elongata Milne Edw, 1848

Crisia haueri Reuss 1848

Crisia hoernesi Reuss 1848

Tubulipora foliacea Reuss 1848
Exidmonea atlantica David, Mongereau
et Pouyet.

Exidmonea concava (Reuss) 1848
Exidmonea disticha (Reuss) 1848
Decurella toarensis Mongereau et Braga
1967

Exochoecia compressa (Reuss) 1848
Pleuronea reticulata (Reuss) 1869
Pleuronea pertusa (Reuss) 1848
Oncousoecia biloba (Reuss) 1848
Fascigera dimidiata (Reuss) 1848
Desmeplagioecia tennis (Reuss) 1869
Filisparsa fallax Canu & Bassler 1920
Filisparsa orakeiensis Stoliczka 1864
Mecynoecia proboscidea (Milne Edw.)
1835

Mecynoecia pulchella (Reuss) 1848
Hornera asperula Reuss 1869

Hornera concatenata Reuss 1869
Hornera frondiculata Auct.

Hornera sulecosa Reuss 1866

Tervia serrata (Reuss) 1869

Reteporidea coronopus Canu & Bassler |

1922

Reteporidea sparsa (Reuss) 1864
Heteropora subreticulata (Reuss) 1869
Lichenopora beirichi Reuss 1851
Lichenopora goldfussi Reuss 1864
Lichenopora grigonensis Milne Edw. 1838
Lichenopora radiata (Savigny Aud.)
Biflusira texturata (Reuss) 1848
Vincularia fragilis Defrance 1820
Vincularia subsymmetrica Canu 1907
Conopewn hookeri ], Haime 1854
Alderina subtilimargo (Reuss) 1864
Crassimarginatella wacrostoma (Reuss)
1848

Stamenocella midwayanica Canu &
Bassler 1920

Ramphonotus appendiculatus (Reuss)
1848

Seimieschara subpyriformis (D’ Archiarc)
1846

Vibracella trapezoidea (Reuss) 1848
Lunulites quadrata (Reuss) 1848
Calpensia gracilis (Muenster) 1823
Calpensia polysticha (Reuss) 1848
Steginoporella baidingeri (Reuss) 1848
Nellia tenella Lamarck 1816

Cellaria reussi (d’Orbigny) 1851

Chlidoniopsis vindobonensis (Reuss) 1848
Scrupocellaria brendolensis Waters 1891
Scrupocellaria gracilis Reuss 1869
Scrupocellaria montecchiensis Waters
1891

Serupocellaria watersi Bizzarini e Braga
1999

Cribrilaria crenatimargo (Reuss) 1848
Cribrilaria radiata (Moll) 1803
Hippopleurifera (?) schreibersi (Reuss) 1848
Escharina phymatopora (Reuss) 1848
Schizoporella bisulca (Reuss) 1869
Gigantopora duplicata (Reuss) 1848
Porina coronata (Reuss) 1848

Porina labrosa (Reuss) 1848
Hippoporina angistoma (Reuss) 1848
Hippaporina lyratostoma (Reuss) 1866
Hippoporina sparsipora (Reuss) 1869
Escharoides aliferus (Reuss) 1869
Escharoides coceineus (Abildgaard) 1806
Swaittina regularis (Reuss) 1866
Margaretta cereoides (Ellis e Sol.) 1786
Margaretta filiformis (Canu e& Bassler)
1929

Houzeauina parallela (Reuss) 1869
Ochetosella jacksonica Canu & Bassler
1920

Bactridium hagenovi Reuss 1848

Porella denticulata (Stoliczka) 1864
Tubucella papillosa (Reuss) 1848
Reteporella simplex (Busk) 1859
Reteporella tamaninii Antolini,Braga e
Finotti 1980

Reteporella tuberculata (Reuss) 1869
Sparsiporina elegans (Reuss) 1848
Adeonella minor (Reuss) 1869
Meniscopora nodulifera (Reuss) 1869
Meniscopora syringopora (Reuss) 1848
Caberoides continua(Waters) 1891
Ditaxipora pannonensis Antolini, Bragae
Finotti 1980

Ditaxiporina sepetentrionalis Waters 1891
Adeonellopsis porina Roemer 1863
Adeonellopsis subteres Roemer 1863
Cellepora globularis (Bronn) 1837
Fedora bidentata (Reuss) 1869
Orbitulipora petiolus Lonsdale 1850
Stenosipora protecta (Koschinski) 1885
Stenosipora reussi (Stoliczka) 1862
Stenosipora simplex Koschinski 1885
Batopora multiradiata Reuss 1869
Batopora rosula (Reuss) 1848

Batopora stoliczkas Reuss 1867
Laerimula perfecta (Accordi) 1947
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Hemipelagic deposits.

Marly limestone; Matls and sandy
and calcareus shales.

- Shallow water deposits.

Fig. 1 - Location of the Tertiary bryozoan outcrops in the Venetia shelf, an important
paleogeographic structure in the western Tethyan basin (from BoseLLint 1989, modi-
fied). Explanation of symbols: 1: westward- marly limestones (Scaglia cinerea Forma-
tion); eastward- marls and sandy and calcarcous shales (flysch facies); 2: shallow water
deposits (shelf facies); 3: hemipelagic deposits.

The differencies between the western areas (Priabona and Verona),
where limestones are prevalent, and the eastern margins of the shelf,
where marly or silty-marly layers (Possagno-Crosara-Val di Lonte) are
rather evident,

SOFTWARE BRIO

The paleoenvironmental characters of this area has also been checked
using BRIO program (see Bianchi, Braga, FINOTTI and MANFREDI in
Shallow Tethys 3,1990). This software compares the similarity coetfi-



G. Braca & F. Finvorri: Experimental Investigation on Paleoenvironmental... 277

e, e e TR
'V' lvl |vl 'Vl ivl |v| 2
4 - Val di Lonte 5 - Priabona 6 - Verona

Legend:

E limestone
% marly limestone

algal limestone

marls

7 - Pannone .
silty marls

volcanics
YUYV
i 3. Thesevesiratorap i sen ideted A sandstones
Fig. 2 - The seven stratigraphic series considered SO

for the research.




278 Atti Ace. Rov. Agiati, a. 249, 1999, ser. VII, vol. IX, B

cient of samples located in geographycally distinguished sites points
and described in the above evidenced seven series of Venetia platform.

The used method for the analysis of data is partly based on the stud-
ies of Pielou (Q-mode analysis) and partly on articles published for the
first conference of International Federation of Classification Societies
(IFCS). During the analysis, BRIO shows the similarity matrices of the
given data (fig.4) and for each one a numeric coefficient is calculated (Q/
Qmax), which allows to verify whether the matrices have a regular or a
casual order. Then clusters are visualised, obtained by maximising an
homogeneity function through numerical methods. The research result
is visualised with the similarity matrix divided in blocks. For every found
block the program processes the similarity coefficient average of the clus-
ters and the Q/Qmax. BRIO works even if data are not sequential. In
this case, data are reordered so each sample is as similar as possible to
the following one. Then the similarity matrix associated with the reor-
dered data is visualised. This matrix is divided in clusters of homogene-
ous samples. BRIO works with six different similarity matrices associ-
ated to data sequences. According to their significance, different multi-
plicative factors are related to the matrices, in order to obtain a synthesis-
ing matrix of the general situation. This matrix is then divided in classes.
For each class the barycenter of the cluster is calculated, for each of the
six data types. The error is estimated by calculating the maximum dis-
tance of each unit of the cluster from its barycenter.

The calculation routine allows to group similar samples, without
any link of sequential order, by analyzing in just one syntesis matrix the
various matrixes of the basic morphotypes (encrusting forms, rigid erect
forms, flexible forms and other forms) (fig. 3) of bryozoan associations
and of zoarial growth forms. The syntesis matrix computed on the three
available matrixes suggests three clusters (fig.5). We have therefore:
samples 1,3,4 Vinculariiforms 40%, Cellariiforms 17 %, Lunulitiforms

13%, - encrusting forms 11%, rigid erect forms 56 %, flexible forms

19%, other forms 12%:
samples 5,6 Vinculariiforms 63 %, Membraniporiforms 16%, Eschari-

forms 11% - encrusting forms 16%, rigid erect forms 75%, flex-

ible forms 4%, other forms 4%
samples 7,2 Vinculariiforms 30%, Cellariiforms 17 %, Reteporiforms 20%,

Membraniporiforms 18 %, Eschariforms 10% - encrusting forms 18 %,

rigid erect forms 61%, flexible forms 18%, other forms 2%. The er-

ror margin of the clusters is acceptable (always less than 7.5%).

In brief, the BRIO software selects three clusters where the main
zoarial growth form is that of Vinculariiforms, but with an increase of
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Fig. 3 - The four basic morphotypes: 1. flexible forms, 2. encrusting forms, 3. other
forms e 4. rigid erect forms.
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Fig. 4 - Examples of similarity matrices and of presence/absence of Bryozoans species.
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Q/Onox = 0,000000 Hean = 0,80746%

Fig. 5 - Synthesis matrix and cluster distribution.

the Cellariiforms and Membraniporiforms. These zoarial growth forms
show a litoral and algal environment with a shallow waters.

CONCLUSIONS

Analysing both lithologies and sintex matrices, one can infer that
biofacies are rather similar (calcareous algae, benthonic foraminifera,
bivalves and gastropods) and typical of neritic areas, while matrices
confirm lithological differences between western areas (Priabona and
Verona) and eastern margins (Possagno-Crosara-Val di Lonte) (fig.6).

e
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Fig. 6 - Bathymetric levels of the considered clusters.

Cluster 2 (samples 5-6) groups the two sites of Monti Lessini, where
vinculariiform rigid erect forms are predominant. These bryozoans grow
up with deep neritic environments (¢.100 m), without bottom currents.
In Cluster 1 (samples 1-3-4), where lithology is marly and rather clayey
(Possagno and Val di Lonte) Vinculariiforms are present in a smaller
percentage (40%), typical of a neritic environment closer to the coast-
line, with more terrigenous deposits. Very significant is Cluster 3 (sam-
ples 2-7), where Vinculariiforms are less present (30%), with a low,
sandy (Crosara) or silty (Pannone) coastal environment. The data con-
firm that a in-depth experimentally investigation can better outline the
geometry of Venetian carbonate platform margin on Late Eocene age.
Therefore, by increasing the considered stratigraphical series and us-
ing all six similarity matrices identified by software BRIO it will be
possible to precisely recreate the paleogeography of the Venetia shelf.
The application (use) of this method on a regional scale is certainly of
great scientific interest.

Reseach partly financied by Grant M.U.R.S.T. - 60% (G. Piccoli).
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