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THE SASS DA PUTIA CARBONATE BUILDUP
(WESTERN DOLOMITES): BIOFACIES SUCCESSION
AND MARGIN DEVELOPMENT DURING THE LADINIAN

ErisaperTa Fois

Key-worps: Carbonate buildup - reef communities - Bacinella elongato sp. 1.
Ladinian - Western Dolomites, Italy.

Riassunto. Il massiceio del Sass da Putia (5. Martino in Badia, Dolomiti Occiden-
tali) & costituito da facies di piattaforma carbonatica (Dolomia dello Seiliar, Ladinico)
che lungo il versante meridionale si indentano con le coeve facies bacinali (Fm. di
Buchenstein, Gruppo di Wengen).

La successione stratigrafica pre-ladinica, tipica delle Dolomiti Occidentali, viene
illustrata a grandi linee, mentre le facies di indentazione fra piattaforma carbonatica e
sedimenti bacinali, sono oggetto di uno studio dettagliato. Sono stati riconoseciuti 7 li-
velli, rispettivamente costituiti da (dal basso):

a - Pacies prossimali (calciruditi/caleareniti gradate) della Fm. di Buchenstein
(circa 10 m in affioramento).

b - 1° orizzonte di megabreccia (calcareo, 1-7 m).

¢ - Tacies prossimali (analoghe al livelio a) della Fm. di Buchenstein (circa 20 m).

d - 2¢ orizzonte di megabreccia (dolomitizzato, 20-40 m).

e - Unith clastiche supericri del Gruppo di Wengen (arenarie vuleanoclastiche,
orizzonte conglomeratico, circa 100 m).

f - 30 orizzonte di megabreccia (calcarso, 0-20 m).

g - Ultimo orizzonte caleareo (max. 5 m) interpretato come facies di pendio pil
prossimali. Sopra g. 2230 m gli affioramentl sono completamente dolomitizzati.

L'analisi delle microfacies delle megabrecce ha fornito ampie informezioni sulle
comunita di organismi costruttori che caratterizzavano il margine cella piattaforma du-
rante il Ladinico. La comunita di organismi presente nella parte inferiore dell’edificio
carbonatico, eteropico con la Fm. di Buchenstein, sembra essere piuttosto povera €
composta quasi esclusivamente da forme incrostanti (lamine di alghe blu-verdi, Tubiphy-
tes, Bacinella ordinata, € subordinatamente Foraminiferi sessili). I Coralli sono decisa-
mente rari (Margarosmilia septanectens).

1 livelli di calciruditi gradate della parte superiore del livello e), e il 3° orizzonte
di megabreccia, sono caralterizzati da una comunita pill differenziata. Sono diffusi gli
Sphinctozoi e 1 Coralli diventano pill abbondanti, anche se le Alghe Solenoporacee
sembrano le forme predominanti. Sono presenti in forma sporadica anche Idrozoi,
Tabulozoi, mentre 1 microorganismi problematici sono piuttosto diffusi. Fra questi
viene istituita la nucva specie Bacinella elongala sp. n.

Istituto di Geoclogia dell'Universita degli Studi dil Milano, Piazzale Gorint 15,
20133 Milano.
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Fig. 1 -

Geoclogical sketch map of the area of Sass da Putia. 1, Werfen Fm.; 2, Richthofen
Conglomerate and Morbiac Lst.; 3, Contrin Fm.; 4, Buchenstein Fm.; 5, Sciliar Do-
lomite (dashed lines indicate subecropping areas); 5a, First megabreccia horizon
(Level b in the text); 5 b, Third megabreccia horizon (Level { in the text); 6, Wen-
gen Group (sandstones); 7, Wengen Group (conglomerates, level e in the text);
8, 5. Cassiano Fm.; 9, Cassian Dolomite; 10, eluvium. Large numbers 1, 2, 3 refer
to the sections in Fig. 3. Small and large letters refer to sample sites as follows:
a, EF 39; b, EF 4041; ¢, EF 42; d, EF 43; e, EF 44; f, EF 45; g, EF 46; h, EF 47;
i EF 48 to 57; 1, EF 58-59; m, EF 60 to 62; n, EF 63; o, EF 64; p, EF 65 to T0;
q, EF 71; r, EF 72 to 75; s, EF 76; t, EF 77-78; u, EF 79; v, EF 80; z, IF 84-85;
¥, EF 86-87; ¥, EF 88; A, G 1093 to 10%¢; B, S 182 to 184; C, 5 185 to 189;
D, S 200-201; E, S 202 to 204; F, S 206-207; G, S 208; H, 5 209-210; T, S 211; M, S 212;
N, 8 213-214. Continuous-dashed black thick lines indicate faults.
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Introduction.

The analysis of the carbonate platform of Sass da Putia (S. Martino
in Badia, Bz) is part of a wider research program oOn Ladinian-Carnian
carbonate platform microfacies in Southern Alps. The area of Sass da
Putia has been analyzed as there, the minute interfingering of slope fa-
cies and coeval basinal units (Buchenstein Fm. and Wengen Group)
widely crops out (Fig. 1, 3). Additional informations on the geological
setting will be added as the iast paper concerning the stratigraphy of
that area is by Mutschlechner (1933).

Fo [ 1 [ relel E b
T LR e ol -
i

[t
- ]
T T -CASSIAN DOLOMITE
_';_LT%(. s |
o :

by ke

ST. CASSIANG FM

¥ ? 2 7 i

o WENGEN GROUP

-1 DOLOMITE —

. \
A I N S
== RED NODULAR LST. ——

BUCHENSTEIN FM
WPLATTENKALKE e i =
- 2 7 : CONTRIN FM =
i = MORBIACLST.
RICHTOFEN CONGLOMERATE WERFEN FM

Fig. 2 - Simplified stratigraphic relationships inferred for the Sass da Putia area. Verti-
cal scale 1 em = 50 m.

Although the whole carbonate platform is not preserved (only the
slope facies crop out), the subject displayed a great interest as: a) the
outerops are still mainly calcareous, b} the carbonate buildup seems to
grow continuously during the basinal sedimentation (Buchenstein Fm.,
Wengen Group), giving a good control on a possible time-evolution of
the biofacies, c) the anaiysis of the microfacies of the megabreccias sup-
plies a general look on the characters of the margin of the carbonate plat-
form, that frequently is fully dolomitized (Latemar Group, Mt. Coldai, Pale
di San Martino) (Fois & Gaetani, 1980; Caetani et al., 1981; Biddle, 1981).
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Geological setting.

The pre-Ladinian sequence is the same of elsewhere in the Western
Dolomites. The area was emergent during almost the entire Anisian and
underwent numerous erosional cycles; the last one (Illyrian) is recorded
by the Richthofen Conglomerate. A rapid transgression with lagoonal
sediments (Morbiac Limestone) passing to a subtidal carbonate bank
(Contrin Fm.) followed (Bosellini, 1968; Assereto et al., 1977: Masetti &
Neri, 1980) (Fig. 2).

The Ladinian seguence generally follows the depositional trend cha-
racteristic of the areas distant from the volcanic centres (Assereto et
al., 1977; Viel, 1979), showing some differences in detail.

At the beginning of the Ladinian a marked tectonic activity splits
the homogeneous Contrin carbonate bank, resulting in a deeper basin
and a submarine relief, on which the carbonate platform continued to
develop. Hence, two sequences, basinal and of carbonate platform, are
detectable. The minute interfingering between the two areas during the
whole Ladinian is the most interesting feature of the Sass da Putia area.

In the Carnian the differentiation of basin and carbonate platform
was eliminated as the basin was filled up by the S. Cassiano Fm. and
the carbonate platform of the Cassian Dolomite spread over the whole area.

Fig. 3 - Reconstruction of the evolution of the carbonate platform of Sass da_Putia
showing the relationships between levels a, b, ¢, d, e, f, g described in the
paper, Numbers 1, 2, 3 correspond to topographic profiles indicated in Fig. 1.

Basinal sequence.

The analysis of the basinal sequence is complicated by faults with
E-W trend, connected to the Funes fault. For what concerns the lithostra-
tigraphic nomenclature, that of the German Authors (Mojsisovics, 1879;
Noth, 1929) appears to me the easiest to apply at least to the Lower
Ladinian, and it will be followed here.
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From bottom to top the following units are recognizable:

a) Plattenkalke. This level also crops out in the area of the carbonate
platform sequence. The dark, planar bedded, bituminous dolomitic li-
mestones, are not widespread and do not exceed 10 m in thickness. The
unit mainly crops out along a belt around the Sass da Putia carbonate
body (northern wall of Sass da Putia, g. 2300 m; Col Ciancidel, q. 2300 m;
2io Seres, g. 1800 m) and also at Mt. Cengles. Possibly in the future it
would appear more useful to consider the Platienkalke as a unit indepen-
dent from the Buchenstein Fm., as the genesis and the outerop areas of
the two lithofacies are partly different (Magetti & Neri, 1980; Gaetani
=t al., 1981).

b) Knollenkalke. The nodular, cherty, grey calcilutites rich in pela-
zic Bivalves represent the most widespread and typical basinal facies du-
ring the Early Ladinian (Rio Vigo, Rif. Genova). On Col Ciancidel, they
zre replaced by thin, planar bedded, dark calcarenites with millimetric
izhter laminae, and levels of black chert, more similar to the Binder-
=alke of the literature.

Locally towards the top, scattered horizons of Pietra Verde occur
 Ciancidel, Mt. Cengles).

The following sequence presents some problems of nomenclature,
Secause although the whole clastic succession is easily recognized as
WWengen Group, the single units described in the southern areas of Dolo-
mites by Viel (1979) are not identifiable. Thus, I have established a local
subdivision which includes from bottom to top:

1) Basal Sandstones (mainly feldspatic litharenites).

2) Conglomeratic level composed of clasts of Knollenkalke (Buchen-
iner Agglomerate of Mutschlechner, 1933). This mainly chaotic episode,
. 50 m thick (Rio Vigo) is of local importance. It is probable a sub-
“marine slump deposit but the lack of sedimentary structures and good
outcrops makes it difficult to identify the source area.

3) Sandstones and subordinate greenish calecilutites (max. 15 m).

4) Areally limited subvolcanic bodies with plagioclase and pyroxene
max. 30 m) (« Augitporphyrite » of Mutschlechner, 1933) (Rio Vigo).

5) Voleaniclastic sandstones with a huge, laterally discontinuous con-
meratic horizon (max. 100 m) (« Wengen Agglomerate » of Mutschlech-
, 1933).
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Carbonate platform sequence.

This sequence crops out at the Sass da Putia, where the interfinge-
ring between platform and basinal units is preserved. The main edifice
is supposed to correspond to the carbonate body outcropping in the
Anello di Confine area, farther west. From bottom to top are recognizable:

a) Contrin Fm.
b) Plattenkalke (1.50 m, northern wall of Sass da Putia, g. 2300 m).

Fig. - Red nodular limestones outeropping on the northern wall of Sass da Putia
(g. 2300 m). Letters a and b indicate levels bearing Conodonts.
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¢) Red nodular limestones. Particularly interesting is, above the Plat-
? ‘enkalke, a level (max. 2.25 m in thickness) of reddish, nodular calcilutites

bearing pelagic Bivalves and Conodonts (Gondolella transita Kozur & Mo-
stler, G. constricta Mosher & Clark, G. trammeri Kozur, G. excelsa (Mo-
<her), G. mombergensis Tatge, Gladigondolella tethydis (Huckriede), A.
Sricora pers. comm.). This facies of Rosso Ammonitico, till now recogni-
~=d only in the Marmolada arca (Passo Pasche, western Dolomites) (Ros-
i, 1962; Gaetani et al,, 1981), crops out on the northern wall of Sass da
tin at 2300 m (Fig. 4), while along the southern side it is replaced by
nink, slightly nodular dolomites (Col Ciancidel, Rio Seres). The nodular
—lcilutites are interbedded with graded calcarenites analogous to the
Histal slope facies oufcropping on the southeastern side of Sass da Putia
Freinavarencing). I speculate that, after the anoxic event of the Platten-
kalke, a shortly lived submarine high locally developed in the area of Sass
Putia. However, the interbedded calcarenitic levels indicate that a
rbonatic platform was still growing in the vicinity (a possible area
ould be the Anello di Confine, farther west); thus it would be more
likely, instead of a true pelagic high separated from the platform, to
~ypothetyze a temporary lower plateau along the upper slope, on which
ne platform sedimentation rapidly resumed.

d} Sciliar Dolomite. Huge dolomitic body (at least 400 m thick) showing
‘nclined bedding in its upper part, of some 20°-25° towards southeast.
Secause macroscopic discontinuity surfaces were not detectable, the
—owth of the carbonate platform is here considered at first sight fo
= continuous.

The interfingering between platform and basinal sediments.

Along the southeastern side of Sass da Putia (Fornates, Freinavaren-
“ng) the huge carbonate body passes, within 2 km, to a series of mega-
“reccia horizons intercalated with more basinal sediments.

A detailed sequence from bottom to top is as follows (from g. 2025 m
"0 a. 2230 m approximately):

© proximal facies of Buchenstein Fm. (some i0 m);

= calcareocus megabreccia horizon (1 to 7T m);
proximal facies of Buchenstein Fm. (some 30 m);
dolomitized megabreccia horizon (20 to 40 m)

. upper clastic unit of Wengen Group (volcaniclastic sandstones, conglomeratic hori-
zcn) (some 100 m);

~ calcareous megabreccia horizon (0 to 20 m);

= last calcareous horizon (max. 5 m), Above ¢. 2240 m the outercps are fully dolo-

miiized.

momn
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Levels a), b), ¢), d) crop out from Col di Poma westward to Freina-
varencing northeastward, but the best exposure is at the latter site. Level
e} crops out at Mt. della Croce, Col Ciancidel, Fornates, Prati di Putia.
Level f) shows the best exposure at Fornates and Prati di Putia. Level
g) crops out in the area of Prati di Putia from g. 2050 m to g. 2230 m
northeastward.

Fig. 5 - Freinavarencing secfion, lower part. a) Calciruditic/calcarenitic sequence of
proximal Buchenstein; b) first calcareous megabreccia level (level b in the
text). White line marks the erosional base cf the megabreccia.

LEVELS A) AND C).

This part of the sequence has been studied in detail at Freinavaren-
cing (Fig. 5): there a complete succession including the first two mega-
breccia horizons (levels b and d) crops out (see appendix and Fig. 6).
Four groups of lithologies have been identified; in order of abundance
are present:

— 1) planar and lenticular bedded, graded calcirudites and calca-
renites, often showing erosional base (max. 10-15 cm in thickness). The



SASS DA PUTIA BUILDUP DEVELOPMENT 573

calearenites are mainly intraclastic/peloidal packstones, rarely grainstones
(microbioclastic peloidal calcigilt, Standard microfacies 2) (Wilson, 1975;
wliigel, 1978); feldspar extraclasts are frequent, mainly pelow the first
megabreccia horizon. The biocliastic fraction is often unidentifiable; the
recognizable bioclasts record a monotonous assemblage (Tubiphytes ob-
scurus Maslov, T'. carinthiacus (Fligel E.), Spongiostromata laminae, Ba-
cinella ordinata Pantic, Echinoderm fragments). Pelagic Bivalves and Ra-
diolarians are subordinate put locally reach high abundance.

The calcirudites are intrabioclastic rudstones (PL 44, fig. 1) (classifi-
cation of Dunham, 1962 modified by Embry and Klovan, 1971); the in-
traclasts are composed of different microfacies:

FREINAYAREMNCING SHCTION

upper parl lower part

5185

Fig. 6 - Freinavarencing section, lower and upper part. For description see appendix. The
map indicates the location of the sections: 2, side above Fornates; b, SE Prati
di Putia: ¢, Freinavarencing, upper part; 4, Freinavarencing, lower part.
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a) frequent intraclastic/peloidal packstones with rare bioclasts (Di-
plotreminag astrofimbriata Kristan-Tollmann, Variostoma sp.);

b} bindstones with prevailing Spongiostromata followed by Tubiphy-
tes obscurus and T. carinthiacus, Bacinella ordinata.

Clast contacts are often stylolitic; diffuse matrix, composed of mi-
nute intraclasts and peloids with local clusters of pelagic Bivalves and
Radiolarians. Frequent bands of chert.

— 2) Grey-brown, planar bedded, cherty lutifes rich in Radiolarians
and pelagic Bivalves; nodules and lists of chert are frequent.

— 3) Dark, red-greenish lutites rich in badly preserved specimens
of Daonella cf. tyrolensis Mojsisovics (two decimeter thick horizons in
level e).

— 4) Two volcaniclastic horizons (tuffite and cinerite) in level c).
The tuffite contains abundant plagioclase and K-feldspar crystals and
frequent biotite in a probably devitrified ground mass.

LEVELS B) AND D).

Only the lower megabreccia horizon is described, as the upper ohe
is fully dolomitized.

The calcarecus megabreccia (level b) constitutes a lenticular body,
1 te 7 m thick, which strongly erodes the underiying sequence of proxi-
mal Buchenstein (Fig. 5). It consists of blocks of very different size (dm
to m), partially amalgamated and almost without matrix, thus often not
easily identifiable. The blocks are composed of three microfacies:

1) prevalent wackestones/packstones with minute intraclasts and
rare bioclasts (fragment of Tubiphytes and Bacinella ordinata);

2) subordinate wackestones/packstones with pelagic Bivalves and Ra-
diolarians;

3) rare Scleractinians framestones (Margarosmilia septanectens (Lo-
retz) (PL. 44, fig. 2). The corallites are often encrusted by Spongiostromata

and Porostromata laminae, rare sessil Forams, and Bacinella ordinata
Pantic (PL. 44, fig. 3).

Interpretation.

The sequence described up to now reflects the synchronous deposi-
tion of hasinal and carbonate platform sediments, along the distal part
of the piatform slope (Standard Facies 3) (Wilson, 1975; Fliigel E., 1978).
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Deposition of basinal qutochthonous sediments (cherty lutites) was
episodically interrupted by turbidity currents carrying carbonate debris
from the platform. According to the megabreccias and carbonate debris
microfacies, the source area was probably a carbonate platform below
the wave base (lacking of washed microfacies and presence of delicate
organisms); although geometrically not preserved, the existence of a
slope is testified by the presence of the turbiditic calcareous deposits.
The microfacies of the megabreccias suggest a poorly developed margin
consisting of laterally discontinuous organic mounds: the « reef com-
munity » was rather pocr, mainly constituted by encrusting forms (Tu-
biphytes, Bacinella ordinate, blue-green algal laminae) with subordinated
Scleractinians patches. It would outline again the model described for
the Lower Edifice of the Latemar Group (Gaetani et al., 1981). '

Concerning the megabreccias, it is possible to suppose two origins:
a) submarine siumps wider than the turbiditic events, forming deposits
separated from the main carbonate body; b) distal facies connected to the
platform slope, according to the classical model (Wilson, 1975; Fliigel, 1978),
thus testifying a prograding of the carbonate platform.

The second hypothesis is supported by the lateral continuous out-
cropping of the megabreccias along the whole southern side of Sags da
Putia, almost at the same stratigraphic position.

LEVEL E).

It consists of a thick (max. 150 m), mainly clastic unit, referable to
ihe upper part of the Wengen Group. The sequence, whose bottom is not
exposed, is mainly composed of volcaniclastic gandstones, with a huge,
lenticular, conglomeratic horizen (max. 70 m) (« Wengener Agglomerate »
of Mutschlechner, 1933) intercalated in the medium part.

The conglomeratic horizon forms an almost continuous belt along
the southern side of Sass da Putia, from Mt. della Croce westward, to
Contrines eastward, between q. 2000 m and ¢. 2100 m; however, in detail
it is very irregular, consisting of lenticular beds intercalated and laterally
substituted by paraconglomerates and volcaniclastic sandstones. The ma-
trix percent is variable and generally it increases towards the top of the
sequence. The clast size varies from 10-50 cm at the base, to a few cen-
timeters in the upper part; locally (Col Ciancidel, Mt. della Croce) at the
base of the sequence, large blocks composed of stratified portions of
Knollenkalke, or strongly dolomitized carbonate platform boulders, are
embedded in the clastics.

The clasts of the conglomeratic horizon consist to 80% of pink-grey
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SE PRATI DI PUTIA

am

SIDE ABOVE FORNATES

Fig. 7 - Sequences at the fransition Wengen Group (level e in the text)/third megabreccia
horizon (level f in the text). For description see appendix, for the location of
the sections, see Fig. 6.

calcilutites rich in pelagic Bivalves and Radiolarians, evidently referable
te the Knollenkalke, and calcarenitic fragments, analogous to the facies
of proximal Buchenstein (levels a and c). Identifiable bioclasts (Tubi-
phytes, Ladinello porata Ott, benthic Forams ie. Diplotremina astrofim-
briata Kristan-Tollmann and Lagenids) recall the previously described
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microfacies. Fragments of the carbonate platform microfacies, always
strongly reerystallized, are very rare. Small clasts of volcanic rocks with
pyroxene phenochrysts are rather common. Into the upper part of the
sequence several decimetric, graded, calcarenitic/calciruditic levels are
present. The microfacies are analogous to those of levels a) and c); some
differences are detectable concerning the bioclastic fraction which is
mote abundant and differentiated mainly into the boundstones (Soleno-
poraceans, possibly calcareous Sponges always strongly recrystallized,
along with the organisms described in levels a) and c).

Interpretation.

The composition of the conglomeratic horizon (mainly clasts of
Knollenkalke and calcarenitic fragments) whose sedimentary characte-
ristics testify a rapid deposition, allows to exclude the carbonate plat-
form as the main source area for the submarine slumps. Moreover, if
the slumps were triggered by erosion along submarine camnyons cutting
the platform slope, one would expect to find also large amounts of car-
bonate platform debris, which are lacking. Also, no synsedimentary faults
which could produce outcrops of Knollenkalke at the sea floor, have been
detected. Therefore, a submarine high, southward of the Sass da Putia,
where the basinal sequence of the Knollenkalke outcropped, would be a
more likely, albeit hypothetical source.

The graded calciruditic/calcarenitic layers interbedded into the up-
per part of level e) represent turbiditic deposits from a growing car-
honate body.

WENGEN GROUP AND CARBONATE PLATFORM RELATIONSHIPS.

Contacts between the carbonate platform and the lower units of the
Wengen Group are not exposed in the field. Infact along the southern
side of Sass da Putia, where the interfingering sequence is best exposed,
after the second megabreccia horizon (level d) the sequence is covered;
after some fifty meters it continues with the upper volcaniclastic sand-
stones of Wengen Group (level e). However no data are detectable, in-
dicating evident sedimentary gaps in the platform growth during that
time. Concerning the subvolcanic bodies of Rio Vigo, because of its own
genesis (they are sills), they could not interfere with the carbonate body
development. Moreover, the calcarenitic fraction (clasts similar to the
facies of proximal Buchenstein) found in the conglomeratic horizon of
the upper Wengen Group (level e) could derive from the erosion of previous
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facies of interfingering between the carbonate platform and the lower
units of Wengen Group.

The continuity in the growth of the carbonate platform during the
deposition of the conglomeratic horizon of level e), is impossible to de-
monstrate. The geometrical relationships between the two units only
indicate a retreat of the carbonate flank: the clastics of the upper units
of the Wengen Group wedge towards the inner part of the carbonate
platform (cutcrops of Prati di Putia till . 2230 m), covering for some 1
km the underlying dolomitic sequence. Also, the later progradation of
the platform (third megabreccia horizon, level f) does not immediately
recover the previous extent: the front of the third megabreccia horizon
was infact stepped back by some 200 m compared with the previous
position (level d).

The temporary extent of basinal facies could be ascribed to: a)
breacking off in the carbonate platform evolution (sinking would bhest
justify the prograding of clastics onto the carbonate body); b) high se-
dimentation rate of the basinal clastics, resulting in a temporary water
pollution and mostly with partial infilling of the basin. Field data sup-
port the second hypothesis, also because evidence of the drowning of the
platform is lacking.

However, the retreat of the carbonate platform is temporary, while
the shallow depth of the basin favours a rapid recovery of the carbonate
sedimentation resulting in a prograding of the carbonate edifice. This
evolution is testified by the turbiditic carbonate hcrizons of the upper
part of Wengen Group.

LEVEL F).

The full recovery, or better the last prograding of the carbonate plat-
form recorded at Sass da Putia, takes place rapidly: in some 20-30 m from
the last conglomeratic layer the third megabreccia horizon becomes evi-
dent and widespread (see appendix and Fig. 7). This level has been iden-
tified by Mutschlechner (1933) as « Schlernkall ».

(GEOMETRICAL SETTING. The third megabreccia horizon crops out almost
continuously along the whole southeastern side of Sass da Putia. The
prograding of the platform follows almost everywhere the same trend
(with the exception of the western area, g. 2050 m, left side of Rio Se-
res): above the last conglomeratic layers, a seguence of volcaniclastic
sandstones with interbedded graded, planar bedded calciruditic levels,
develops. Towards the top the calciruditic horizons evolve to lenticular,
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areally limited, carbonate boulders (max. 1/2 m thick) displaying erosio-
nal basal contacts, which rapidly pass to true megabreccias. That last
horizon, because of its emplacement, shows strongly variable thick-
resses, Infact it forms a) massive banks (max. 30 m thick, far eastern
=nd western outcrops of Prati di Putia, q. 2050/2100 m), as well as D)
lenticular bodies (max. 1 m thick) lsterally passing to smaller boulder
suites, interbedded into the clastic sequence (above Fornates). :

MicroFacts. Macroscopically the megabreccias consist of boulders,
<ometimes more than 1 m in diameter, forming a rigid frame almost
writhout matrix. In order of abundance, the microfacies are as follows:

a) different kind of bindstones, whose substratum always consists
of minute intraclastic packstones.

= 1) Mainly Porostrcmata bindstones (a fairly well gifferentiated community with pre-
valent laminae type b (PL 44, fig. 7) (Fois & Gaetani, 1980) along with Bacinella
elongata sp. n. (Pl 44, fig. 4, 5, 6) and rarer specimens of Cladogirvanella cipitensis
Ott, Spongicstromata, Tubiphytes ObDSCUTUS Maslov and subordinately Ladinella
porata Ott. Some sessil forms could be interpreted as encrusting Sphinctozoans but
they are always strongly recrystallized. Occasionally recrystallized isolated speci-
mens, possibly Hydrozoans of Spongiomorphidae Group, along with Scleractinians,
are present. Locally Solenoporaceans are present, which however generally build
more exclusive pafflestones/framestones.

= 2) Solenoporacean pafilestone/framestone [Parachaetetes maslopi Flugel (PL 44,
fig. 8), Solenopora off. zlambachensis Fligel (Pl. 44, fig. 9] which locally build
patches till 1 m in size, are embedded into the megahreccias. Solenoporaceans
are rarely associated to & differentiated community; occasionally small specimens
of Tubiphyles obscurus 2are present. Sometimes rare specimens of Tabulozoans
(Pl. 45, fig. 1), generally encrusted by the Solencporaceans, are detectabie.

2 3) Sphinctozoan batflestones/bindstones [ Dictyocoelia manon menon (Mimnster) (PL. 45,
fig. 2, 3) and Tarer not identifiable forms]. Specimens of Tubiphytes 0OSCUTUS
(Pl 45, fig. 4) and subordinate Ladinella porata are present.

= 4) Scleractinian framestones. Also if not abundant, Margarosmilia septanectens (Loretz)
(Pl. 45, fig. 5) along with thamnastgerioid colenies (Pl 45, fig. §) are identifiable.

1) Packstones/wackestones with minute intraclasts and peloids. Lo-
=1 attermpts of binding by blue-green algal laminae.

¢) Rare breccias. Clasts show smoothered contacts (probably they

—were soft when sedimented); they consist of fragments of the microfa-
cies previously described.

Interpretation.

Because of the more OT less constant stratigraphic position, it 1is
lizely that also the third megabreccia horizon testifies a prograding of
the platform, instead of isolated rockslides into the basinal sequence.
~he connection to the carbonate body is testified by the western bank
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Fig. 8 - Third megabreccia horizon (left side of Rio Seres, g. 2050 m) showing a thick
carbonate tongue, welded to the carbonate buildup.

(g. 2050 m, left side of Rio Seres, Fig. 8) which forms a thick tongue
welded to the carbonate buildup. Only the lower part of the bank con-
siste of breccias (max. 5-10 m), rapidly passing upwards into generally
recrystallized calcilutites; the latter consist of fine graded sediments, lo-
cally bound by encrusting blue-green algal laminae and rich in fragments
of the reef community (particularly Solenoporaceans), which can be in-
terpreted as deposits of the upper slope. Moreover at this site, the un-
derlying clastic sequence, particularly the conglomeratic horizon, is less
thick than in the eastern area. These evidences could suggest an higher
area in the palaeotopographic setting of the carbonate buildup more
favourable to the carbonate deposition, because more protected from the
clastic pollution of Wengen Group.

The central area (side above Fornates) (Fig. 9, 10) is characterized
by the lacking of continuous megabreccias bodies and by a huge thickness
of clastics of the Wengen Group; it could represent a depressed area in
the palaeotopographic setting of the buildup, during the clastics deposi-
tion, and furtherly a distal zone of the slope, where carbonate slidings
were dispersed into the basinal sequence.
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Fig. 9 - Third megabreccia horizon (side above Fornates): discontinuous calciruditic/
calearenitic bodies interfingering within the thick sequence of Wengen Group.
White line marks the carbonate levels.

In the northeastern zone (NE limit of Prati di Putia) the megabrec-
cias are lacking and the transition between paraconglomerates/sandsto-
nes/graded calcirudites (still eroding Radiolarians lutites, Pl. 45, fiz. 9)/
minute intraclastic packstones (see level g), is recorded. The lack of me-
gabreccias could be explained by the palaeotopographic setting of the
buildup: the northern outcrops are the nearest to the buildup core, where
erosion dominated over accumulation of rock debris. Following those
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Fig. 10 - Close up view of the third megabreccia horizon (side above Fornates).

cutcrops southeastwards, a transition to the southern megabreccias bo-
dies is detectable.

The microfacies of the megabreccias present a more differentiated
assemblage in comparison to {he carbonate levels already described,
above all the boundstones. On the base of this data, I assume that the
platform margin was colonized by a fairly differentiated reef community
(mainly blue-green algal laminae and Tubiphytes along with Sphincto-
zoans, Solenoporaceans and subordinate Scleractinian patches). Scat-
tered specimens of many other organisms, ie. possibly Hydrozoans of
the Spongiomorphidae Group always strongly recrystallized, Tabulo-
Zoans, very rare Bryozoans, benthic (Duostominidae, Lagenids, Textu-
lariids) and sessil (Calcitornellids) Forams, obviously alcng with Bivalves,
Gastropods and Echinoderm fragments, are present. Among the micro-
problematics, besides specimens of Tubiphytes (T. obscurus and more
rarely T. carinthiccus) and Bacinella elongata sp.n., Ladinelle porata be-
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comes particularly frequent and seems to prefer protected areas &sso-
ciated to encrusting bluegreen algal laminae. Concerning the other
groups, Sphinctozoans, Solenoporaceans and Scleractinians generally
tend to bhe mutually exclusive. IHowever, palaeoecological reconstruc-
tions remain speculative as it was impossible to study the facles distri-
bution of the margin in the field.

I conclude that for the upper part of the buildup too, a margin
below the wave base could be inferred, consisting of pafches with a
more differentiated, but still mainly encrusting, community.

LEVEL G).

It represents the last calcarecus outcrop, as the upper part of the.
carbonate body forming the Sass da Putia is fully dolomitized.

Level g) is described apart from the third megabreccia horizon (le-
vel ) because it shows diverse textural characteristic deriving from a
different genesis. It consists of fine calcarenites and calcilutites, locally
poorly bedded, which crop out in the whole area of Prati di Putia from
g. 2050 m westward, to 2230 m northeastward.

MicroraciEs. The microfacies are as follows:
a) prevalent minute intrabioclastic packstones;

b) subordinate, rather chaotic, never graded, rudstones/floatstones
containing clasts composed in turn of intraclastic packstones as well
as fragments of Tubiphytes and blue-green Algae bindstones. Locally
clasts with abraded contacts (like soft clasts) are present, along with
isolated bioclasts embedded into the surrounding sediment (corallites,
fragments of Diclyocoelia sp., Sclenoporaceans, Bacinella elongata sp.n.,
fragments of Tubiphytes and Gastropods, particularly abundant in com-
parison with the previous microfacies).

Locally, attempts of binding by blue-green algal laminae, small Twu-
biphytes and rarer specimens of Ladinelia porata (PL. 45, fig. T) are detec-

table, often eroded by following seams of fine intraclastic packstones
(Pl. 45, fig. 8).

Interpretation.

The level could be interpreted as the proximal slope where fine car-
bonate debris continuously sedimented; fragments of the upper slope
and margin are sometimes embedded in it. The abundance of Gastropod
fragments (generally abundant in the back reef microfacies and as reef
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dwellers) is an evidence for a proximal facies of the platform slope.

These microfacies are very similar to these described at Mt. Coldai
in the Eastern Dolomites (upper part of the slope, Sciliar Dolomite) (Fois &
Gaetani, 1880). Thus the proximal part of the slope seems to be compo-
sed of rather poor micrcfacies, while carbonate muds and fine sands ap-
pear to be prevalent. These characteristics could be explained if one con-
siders that in this part of the slope erosion was mors active than deposi-
tion, as indicated by the large scale, inclined bedding surfaces that coften
cut at a sharp angles the palaeosurface of the slope. In detail the palaeo-
surfaces could correspond to the areas of detachment of the megabrec-
cia slidings.

The attempt of binding by blue-green algal laminae is very inte-
resting and places this part of the slope into the photic zone.

Chronostratigraphy.

The carbonate platform community does not lend itself easily as a
tool for stratigraphic subdivision. Generally, organisims recorded have
a wide stratigraphic range, most of them extending throughout the all
Ladinian; moreover, many species are commonly found also in the Carnian
0r even In younger deposits (Sphinctozoans, Hydrozoans, Scleractinians).
Because the back reef facies is lacking, no Dasycladacean Algae brobably
the best stratigraphic indicators among the platform biota had been found.

However, a rather detailed history of the platform growth and progra-
dation can be obtained from fhe basinal assemblages intercalated within
the platform debris.

A first evidence is given by Conodonts from the red nodular limesto-
nes outcropping at the base of the platform, along the northern wall of
Sass da Putia. The species identified (Gondolella transita, G. constricta,
G. trammeri, G. excelsa, G. mombergensis, Gladigondolella  tethydis)
indicate an Early Ladinian age (A. Nicora pers. comm.).

A second element, higher in the sequence (level e) at Freinavaren-
¢ing) is a level with specimens of Daoneliq cf. tyrolensis Mojsisovies inter-
bedded into the facies of proximal Buchenstein above the first megabrec-
cia horizon. This species indicates an Early Ladinian/early Late Ladi-
nian age because it was always found below Daonella lommeli (Wiss-
mann) (M. Gaetani, pers. comm.).

Finally fragments of Daoneila lommeli (Wissmann) found not in place
but probably belonging to the conglomeratic horizon of level e) (loc. For-
nates), indicate a Late Ladinian age for this unit; moreover, they per-
mit to correlate it with the vcleaniclastic sandstones containing D. lom-
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meli and Protrachyceras cf. archaelaus Mojsisovics, which crop out west-
ward beyond a fault in loc. Contrines.

In summary the carbonate platform above the Contrin bank, begins
to grow during the Early Ladinian, and a large part of it, surely fromr
the third megabreccia upwards, belongs to the Late Ladinian (1).

Conclusions.

a) BIioracies sUccEssioN. The analysis of the microfacies of the me-
gabreccias provides ample informations on the frame-building commu-
nities which characterized the platform margin during the Ladinian.

The organic community of the lower part of the buildup, coeval with
the Buchenstein Fm., seems to be rather depauperate and almost exclu-
sively represented by encrusting forms (blue-green algal laminae, Tubi-
phytes, Bacinelle ordinata and subordinate sessil Forams). Scleracti-
nians are definitely rare (Margarosmilia septanectens).

The upper graded calciruditic horizons of level e) and the next mega-
breccia horizon (level ), supply a more differentiated community. Sphinc-
tozoans (Dictyocoelia monon manon) are widespread and Scleractinians
(Margarosmilia septanectens and unidentifiable thamnasterioid forms)
become more abundant. However, Solenoporaceans (Parachaetetes maslo-
vi and Solenopora aff. zlambachensis) seem to be the most diffused or-
ganisms. Other forms sporadically are added to the community (Hydro-
zoans of the Spongiomorphidae group, Tabulozoans, very rare Bryozoans);
the microproblematics Ladinelle porata and Bacinella elongata sp. n, are
rather frequent. Elements already present in the older community are
Tubiphytes obscurus and more rarely T. carinthiccus, along with the
blue-green algal laminae (Porostromata and Spongiostromata).

Considering the data from other coeval carbonate platforms (Late-
mar Group, Mt. Coldai) (Gaetani et al., 1981; Fois & Gaetani, 1980) a
persistent succession of the « reef communities » during the Ladinian is
further supported. It reflects the passage from mainly encrusting forms

(1) Nomencletural noie. The carbonate buildup of Sass da Puiia is here attributed
to the Eeiliar Dolemite. The platform appsars to grow continuzusly during the deposi-
tion of the basinal sequence of Buchenstein Fm. and Wengen Greup, thus constitufing
a gingle lithoscme; it is then the case h) recognized for the Dolomites in Fris and
Gaetani (1980, p. 491) and Assereto et al. (1977). Moreover, an upper carbonate platform
tongue, showing a different prograding directicn (from W ond 8) and interfingering with
the S. Cassiano Fm, is recognizable between Col di Poma and Punta delle Dodici. This
upper ecifice is referable to the Cassian Dolomite.
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(basal Lower Ladinian) to more diverse communities occupying more
differentiated ecological niches (upper part of Lower Ladinian/Upper
Ladinian), announcing the forthcoming greater diversity of the Upper
Triasgic [the Carnian community is, however, different from the No-
rian-Rhaetian one (Fiirsich & Wendt, 1977; Schifer, 1979; Senowbari-Da-
ryan, 1980; Fliigel, 1981)].

In comparison to the other Ladinian carbonate platforms (i.e. Mt.
Coldai, Latemar Group) a slight delay of the carbonate buildup deve-
lopment is detectable ai Sass da Putia. However, it would be more li-
kely to ascribe it to local temporary adverse, palacoecological conditions.
(In the area of Sass da Putia a relatively too deep pelagic high, temporary
developed at the base of the Lower Ladinian, prevented the reef commu-
nity bloom).

b) PLATFORM MARGIN EVOLUTION. In the area of Sass da Putis the evo-
lutionary model identified for many Ladinian carbonate platforms in the
Dolomites, seems to be confirmed. Geometrical relationships and microfa-
cies indicate a differentiation in basinal areas and carbonate platforms
after the uniform sedimentation of the Contrin Fm., starting with a ra-
ther sharp initial dewnwarping.

Turbiditic deposits intercalated into the Buchenstein Fm., suggest
the presence of a slope. along which the carbonate debris of the plat-
form sedimented. The lacking of huge megabreccia horizons could be
ascribed to an initially rather gentle slope, which prevented large-scale
failure. On the base of the microfacies of the first megabreccia hori-
zons, a margin (below wave base) served as sediment source. It was
characterized by mounds with prevalent encrusting forms. This topo-
graphy is very similar to the «lower Edifice» of the Latemar Group
(Gaetani et al., 1981).

The geometrical setting of the upper part of the carbonate buildup,
coeval with the clastic sequence of the Wengen Group, is well exposed,
because neither covered by detritus nor by further growth of the carbo-
nate body. The original inclined surfaces of the slope (some 20°) are still
preserved. The occasional higher dips would correspond to erosional sur-
faces, possibly the detachment niches of the surrounding megabreccias.
These observations along with the microfacies of the third megabreccia
horizon, would indicate a margin still developed below the wave base but
with a more pronounced edge, because of organisms able to build a
more rigid framework (probably similar to model 2 of Wilson (1975)
« ramp knoll reef »).
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The proximal part of the slope mainly consists of fine carbonate de-
{ritus (fine intrabioclastic packstones), as already detected concerning
the slope of Mt. Coldai.

For concluding it would e furtherly supgported the hypothesis of
the physiography of the margin was at Jeast partially influenced by the
evolution of the reef community.

Paleontological description

Bacinella elongata sp. 1.
Pl 44, fig. 4, 5, 6

MATERIAL. Specimens in thin section, S 212 b, < 207 c, EF 86, EF 78,
BF 77T.

HoLoTyPE. Sample S 212Db. Pi. 44, fig. 4.

PaRaTYPES. Samples S 212h, & 207 ¢, EF 86, EF 78, EF 7. PL. 44,
fig. 5, 6.

Locus Typicus. Southeastern side of Sass da Putia, between Rio Se-
res westward to Rio Vigo pastward (8. Martino in Badia, Bz, Western
Dolomites).

STRATUM TYPICUM. Seiliar Dolomite, third megabreccia horizon.

RrposITORY. Museum of Tnst. of Paleontology, Milan University, thin
cection collection n°® 269, 270, 271, 272, 273 ss.

DERIVATIO NOMINIS. In order to describe the elongate tubular pat-
term.

DEescrIpTION. The problematic Alga consists of encrusting masses
some 10 mm in width which tend to grow vertically, developping quite
irregular cells (poligonal, rounded in transverse section), arranged in
vertical series. The cells display a thin micritic wall shared with the
adiacent ones. Irregularly spaced, thin micritic transverse partitions
are present.

DrMENSIONS (in mm):

¢ of cells 0.12:0.14
thickness of cell wall 0.04-0.00
whole dimension: masses s0me 13 mm wide and 2.5 mm higt

COMPARISONS. B. elongata Sp.n. difters from B. irreqularis Radoicic

having a more regular growtii and distribution of the cells; from B. or-
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dinata Pantic displaying a well defined vertical growth and arrangement
of series of cells.

Ace. Late Ladinian.

Appendix

Freinavarencing section.

Lower rarT (Fig. 6a). The sequence crops out along the side called
Freinavarencing from g. 2020 m (Fig. 1, 6). Dipping N 180/10. From bot-
tom to top the sequence develops as follows:

— BasE: grey, planar bedded calcilutites, rich in Radiolarians and
pelagic Bivalves, with nodular chert.

BuchamnsTEIN Fai,

1) Bequence of calcilutites, calcarenites and sandy calcarenites, in grey-light brown, pla-

nar centimetric (5-15) beds. In detail the following lithologies are present:

a) dark grey calcilutites with Radiclarians and pelagic Bivalves; millimetric laminae
and levels of black chert (S 185, S 187);

b) sandy calcarenites with clasts cf voleanics, quartz and plagioclase embedded in
an intraclastic packstone with rare Lagenids (S 186); '

¢) graded calearenites ccnstituted by intrabicclastic packstones. Very rare extraclasts
of quartz and K-feldspar, frequent silicization mainly of Echinoderm fragments
(5 188, 8 189 (2.3 my;

graded calcarenites with lenticular shape (S 180} (0.85 m):

fine graded calearenites in cenfimetric beds with lists of dark chert. They are intra-

bicclastic packstones (fragments of Tubiphyies obscurus and T, carinthigcus, Ostra-

cods) with very rare extraclasts of biotite (S 191) (1 my

medium. to coarse graded calcarenites in beds of some 4050 cm. Thin beds of dark

chert. The uppermost beds strongly canzlyze the underlying cherty bed (2.1 m);

3) alternation of cherty lutites and fine calcarsnitic beds, 2-5 cm thick, locally with lists
of black chert (1.65 m).

2
3

—

4

pa

Scitiar DOLOMITE.

6) Single, 1 m thick, strongly lenticular, ealciruditic bed (intraclastic rudstone with rare
fragments of T, carinthiccus) (S 192) some 2/3 planar, cherty beds canalized by a
megabreccia. This one becomes laterally thinner locally passing to well bedded cal-
carenites; clast sizes are strongly variable; three lithologies are represented: a) pelagic
calcilutites (with Radiolarians and velagic Bivalves); b) calcareniies (intraclastic/
peloidal rudstones-packsiones locally laminated and graded) (8 185-184-165-186); ©)
boundstones (Scieractinian framestones, Margarosmilia septanectens (Loretz) with the
corallites encrusted by Porostromata and Spongicstromata laminae and the proble-
matic Bacinella ordinata Pantic) (Pl. 44, fig. 3) (S 197) (7.5 m).

BUCHENSTEIN FM.
7

—

Fine fo coarse calecarenites in decimetric, planar beds with lsvals of chert {intra-
clastic packstones/grainstones with pelagic Bivalves and fragments of Bacinella
ordinata) (S 198 at + 8 m; S 199 at + 12 m) (12.60 m).
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Total thickness 28.00 m.

UppEr PART (Fig. 6b). This part of the sequence has been measured
some 50 m westward in respect to the lower part, which was covered
upwards. However, the correlation is almost visual.

— Base: single coarse calcarenitic bed, 50 c¢m thick, with which
ended the lower part of the sequence.

BUCHENSTEIN Fm.

1) Calcarenites with densely packed pelagic Bivalves, in cm/dm beds, with local finer
ievels; they are intraclastic/peicidal packstones with local clusters of small Radio-
larians and pelagic Bivalves disposed in parallel laminae. Levels of black chert
(EF 48) (0.65 m);

black lutites full of badly preserved specimens of Daonella alternating with dm

beds of calcarenites (intraclastic packstones/grainsicnes with Crincids and pelagic

RBivalves) (EF 49,50) (0.45 m);

3) graded, planar bedded (dm) packed calcarenites eroded by a thick (50 cm) calci-
ruditic horizon (rudstone with heterogenecus clasts: a) fine intraclastic packstone
with rare bioclasts; b) rare Spongiostromata bincstenes) (EF 51) (0.67 m);

— covered 1.60 m;

4) alternations of ccarse and fine calcarenites with interbedded: pelitic levels (1.30 m);

b) single, graded coarse breccia (rudstone with heterogensous clasts: a) intraclastic

packstones; b) subordinated bindstones with Sponglostremata, Tubiphyies and

Bacinella ordinata) (EF 52), thickness 1 m. 20 cm of calcarenitic beds and dark

pelites with badly preserved specimens of Daonella cf. iyrolensis Mojsisovics follow

(1.20 m);

volcaniclastic sandy beds rich in blotite and quartz (tuffite with abundant K-feldspar

phenocrysts, biotite and quartz); at the base (EF 53), at the tep (EF 54) (2.00 m);

— covered 150 m;

7) pink grey siltites with parallel laminaticn, probably a cineritic layer (EF 55) (1.50 m);

8) fine recrystallized calcarenites (0.35 m);

@) folisted dolomitic marls pasging upwards to fine calecarenites (1.20 mj;

— covered 1 my )

10) planar, packed decimetric eds of coarse calcarenites pascing upwards to fine calca-
renites aliernated to pelitic beds (grainstone with fragments of Spongiostromata/
Tubiphytes bindstones as well as single intraclasts and bioclasts, le. fragments of
Tubiphyles and Bacinella ordinata (EF 56) at the base (1 m);

— covered 2.00 m;

11) decimetric planar beds of fine calcarenites defcrmed by ihie load of the overhanging
megabreceia (recrystallized wackestone/packstone with Radiclarians passing upwards
to an intraclastic packstone) (EF 57) (1 m);

12) fully dolomitized megabreccia body (15 ml.

2

~

6

—

—

—

After some meters of detritus the sequence goes on with some 20 m
of anocther dolomitized megabreccia.

Total thickness 31.00 m.

The following two sections describe the transition from the basinal
sediments of the Wengen Group to the third megabreccia horizon (Sci-
Har Dolomite). g [ W

§
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Fornates section.

The sequence has been measured along the side above loc. Fornates
at d. 2050 m upwards (Fig. 1, 7). Till g. 2030 m the conglomeratic hori-
zon of level e) crops out, followed by foliated sandstones alternating
with pelitic levels. Dip N 350/10.

1) Volcaniclastic sandstones alternating with pelitic beds (4.00 m);

2) slightly graded calcarenitic level with Crinoid stems (intrabioclastic rudstone with
Crinoids, rare Solenoporacean fragments and diffuse micritic elements, probably
fragments of Porostromata and Tubiphytes; patches of wackestone with Radiola-
rians and pelagic Bivalves) (EF 84) (0.30 m);

3} planar, centimetrie beds of calcareous sandstones passing upwards to pelites/siltites

in mm beds; the last bed consists in dark foliated sandstone (1.90 m);

alternation of marly limestones/siltites/fine, foliated sandstones (1.20 m);

alternation of slightly graded calcarenites (EF 85) and pelitic beds (intraclastic

packstone with diffuse bioclasts, ie. Crinoids, rare Lagenids, Radiolarians and
pelagic Bivalves). An interval of dark sandstcnes follows (70 em) and then another

graded calcarenitic horizon (2.00 m);

— covered 4.50 m;

6) decimetric micritic blocks embedded in dark sandstones (1 m);

7) voleaniclastic sandstones with inside a lenticular calcarsnitic level (60 cm) (1.80 m);

laterally the sandstones are eroded by a lenticular megabreccia body (max. 2 m

thick) (ET' 86) (intraclastic packstone, locally bindstones colonized by Spongicstro-

mata laminae, Bacinella elongata sp. n. and recrystallized specimens of Ladinella
porata);

calcareous hreccia (diameter of blocks of some 70 cm) wrapped by sandstones

(1.00 m);

laterally the level passes to a megabreccia body some 2.00 m thick which is welded

to the underlying megabreccia of level 7); it is also heteropic with level 9) (EF 87)

(intraclastic/peloidal packstone with a zone rich in Tubiphytes obscurus);

foliated voleaniclastic sandstones in irregular beds (0.80 m);

alternation of calearenites in beds of 20 cm, laterally passing to breccias, and

sandstones which envelop the calcareous levels. The level ends with a megabreccia

horizon (2.00 m);

alternation of sandstones in beds of 30 cm and graded calcarenites in beds of 15 cm;

in the calcarenites (EF 88), rudstone with hetercgeneous clasts: intraclastic

packstones, Spongiostromata bindstones, Radiolarians and pelagic Bivalves packsto-

ne, single Crinoid fragments (2.10 m),

4
5

8

-~

9
10

Ras

11

—

Total thickness 22.60 m.

Prati di Putia section.
The sequence has been measured along the southeastern side of Pra-
ti di Putia from g. 2090 m upwards (Fig. 1, 7).

WENGEN GROUP.

1) Paraconglomerates with heterogeneous clasts: calcilutites with pelagic Bivalves, in-
trabioclastic calearenites (1.20 m);

2) foliated volcaniclastic sandstones (m 2.00);
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3) alternation of marls and calcareous siltites with dark grey pelites (550 m);

4) bank of coarse sandstone with quartz, biotites and carbonate fragments (1.00 m}
5) dark, slightly ealcareous pelites (2.00 m};

6) alternation of siltites and pelites with plant remains (0.8 m);

T7) sequence constituted by: bank of fine caleirudites (1.50 m thick) (EF 71) (rudstone
with hetercgenecus clasts: intraclastic packstones, packsiones with pelagic Bivalves,
single bioclasts, mainly Crinoids, fragments cf volcanics); this bank laterally passes
to fine sandstones, and it is slightly graded. Pelitic intercalation (50 ¢m). Calearenitic
level (40 em). Pelitic intercalaticn (10 cin). Calcarenitic level (1.50 m) (4.00 m);

follated dark pelites (1.0 m);

alternation of planar bedded calcarenites (beds of some 20 cm) and planar lami-
rated siltites and pelites (4.50 m).

~—

8
9

P

SciLiar DOLOMITE.

10) Megabreccia body with blecks of scme 1 m in dismeter mainly constituted by
houndstones (Solencporaceans and encrusting blue-green algal laminae are macrosco-
pically recognizable) embedded in calcarenitic matrix (EF 72, 73, T4, 75} (recrystalli-
zed Parachaetetes sp. framestone; iniraclastic packstone locally binded by Spon-
giostromata laminae) (20 m);

11) pink grey calcilutites with encrusting laminae (see level f, p. 578) (2.00 m).

Total thickness 42.00 m.

ACKNOWLEDGMENTS.

I deeply thank Prof. M. Gaetani for the substantial help in the Ifieldwork and
useful discussion. I acknowledge Prof. C. Rossi Ronchetti and Prof. W. Schlager for
critical reading, Prof. N. Fantini Sestini and Dott. A. Nicora for identification of
Scleractinians and Conodonts respectively. Drawings by S. Antico; phetographs by
G. Chiodi. Financial support given by Consiglio Nazionale delle Ricerche, Project
I.G.C.P. n° 4, « Stratigrafia del Triassico», and CT. 80-01038 Instifute of Paleontology,
University of Milan.

REFERENCES

AssereTo R., BrRusca C., GAETANI M. & Japour F. (1977) - The Pb-Zn mineralization in the
Triassic of the Dolomites. Geological history and genetic interpretaticns. Industiia
Mineraria, v. 28, n. 8, pp. 267-402, 23 fig., Roma.

Rimprr K. T. (1981) - The basinal Cipit boulders: indicators of Middle to Upper Triassic
buildup margins, Dolomite Alps, Ttaly. Riv. Ifal. Paleont. Strat., v. 86, n. 4, pp. T79-794,
2 pl., ¢ fig.,, Milano.

BosELLINT A. (1968) - Paleogeologia pre-anisica delle Dolomiti centro seftentrionali. Atti
Ace. Naz. Lincei, CI. Se. Fis. Mat. Nat., s. 8, v. 9, pp. 3-33, 16 pl, & fig., Roma.

Dunmam R. J. (1962) - Classification of carbonate rocks according to depositional
texture. In: Ham W. E. (Ed.) - Classification of Carbonate Rocks. A AL.G., Mem. 1,
pp. 108-121, Tulsa.

EMBRY A. F. & Kievan J. E. (1971) - A Late Devonian reef tract on ncrth-ezstern Banks
Island, Northwest Territories. Con Petrol. Geol. Bull., v. 19, pp. 730-781, Calgary.

Pritcer. 1. (1978) - Mikrofazielle Unftersuchungs-Methoden von Kalken., V. of 454 pp.,
33 pl., 68 fig., 57 tab., Springer-Verlag, Berlin-Heidelperg-N. Y.

TrigeLr E. (1981) - Palececology and facies of Upper Triassic Reefs in the Northern
Calcarecus Alps. SEPM Special Publ, n. 30, pp. 281-359, 26 fig.,, 15 tab., Tulsa
Oklahoma.

Fors E. & Gaerant M. (1980) - The northern margin of the Civetia buildup. Evolution
during the Ladinian and the Carnian. R, [{al. Paleont. Stratl., v. 86, n. 3, pp. 4659-542,
8 pl., 18 fig.,, Milano.

Forston F. T. & Wenor J. (1977) - Biostratinomy and palaececclogy of the Cassian For-



592 E. Fois

mation (Triassic) of the Southern Alps. Palaeogeogr., Palacoclim., Palaeoecol., v. 22
n. 4, pp. 257-323, 26 fig., Amsterdam.

GAETANT M., ET AL. (1981) - Nature and evolution of Middle Triassic carbonate buildups
in the Dolcmites, Iftaly. Marine Geology, v. 44, pp. 25-57, 15 fig., 3 tab., Elsevier,
Amsterdam.

Masgrrr D. & Nrrr C. (1980) - L’Anisico della Val di Fassa (Dolomiti Occidentali); sedi-
mentologia e paleogeografia. Ann. Univ. Ferrara, n. s., sez. 9, Sc. Geol. Paleont.,
v. 7, n. 1, pp, 1-19, 2 pl., 9 fig.,, Ferrara.

Mogsisovics E. von (1879) - Die Dolomitriffe von Siidtirol und Venetien. Beitrige zur
Bildungsgeschichte der Alpen. V. of 522 pp., 33 pl., Wien.

MUTSCHLECHNER G. (1933) - Geologie der Peitlerkoflergruppe. Jahrb. Geol. Bund., v. 83,
n, 1-2, pp. 75-112, 1 pl., 2 fig.,, Wien.

Nota L. (1929) - Geologie des mittleren Cordevolegebietes zwischen Vallazza and Cen-
cenighe (Dolomiten). Jahrb. Geol. Bund., v. 59, n. 1-2, pp. 129-201, Wien.

Rosst D. (1962) - Geologia della parte meridionale del gruppo della Marmolada. Mem.
Museo Storia Nat., v. 14, n. 1/B, 189 pp., 72 fig., Trento.

ScHAFER P. (1979) - Fazielle Entwicklung und palioekologische Zonierung zweier -obertria-
discher Riff-strukturen in den Nordlichen Kalkalpen ("Oberrhit’ Riff-Kalke, Salzburg).
Facies, v. 1, n. 1-2, pp. 7204, 21 pl, 2 fig., 46 tab., Erlangen.

SENOWBARI-DARYAN B. (1980) - Fazielle und paldiontologische Untersuchungen in oberrhi-
tischen Riffen (Feichtenstein- und Gruberriff bei Hintersee, Salzburg, Nordliche
Kalkalpen). Facies, v. 3, pp. 1-237, 29 pl,, 21 fig., 21 tab., Erlangen.

Vien G. (1979) - Litostratigrafia ladinica: una revisione. Ricostruzione palecgeografica
e paleostrutturale dell’area Dolomitico-Cadorina (Alpi Meridionali). Riv. Ital. Paleont.
Strat,, v. 85, n. 1, pp. 85-125, 19 fig; v. 85, n. 2, pp. 297-352, 20 fig., Milano.

Wirsow J. L. (1975) - Carbonate facies in geologie history., V. of 471 pp., 30 pl., 183 fig.,
Springer-Verlag, Berlin-Heidelberg-N. Y.



594

Fig.

Fig.

Fig.

Tig.

Fig.

Fig.

Fig.

Fig.

E. Fois

PLATE 44

Intrabioclastic rudstone. At the low right fragments of ? Porifers. Prozimal
Buchenstein, Freinavarencing section, EF 51: 3.3 x.

Scleractinian framestone (Margarosmilic seplanectens (Loretz). First mega-
breccia horizon, Freinavarencing section. S 197 26 .

- Bacinella ordinate Pantic, encrusting a corallite of Margarosmilia septanectens

(Loretz). First megabreccia horizon, Freinavarencing section. S 197, 7 .

Bacinella elongata sp. n., holotype. Third megabreccia horizon, lett side of Rio
Seres, about ¢. 2050 m. S 21Z2b; 5 x.

- Bacinella elongate sp. n., transversal section. Third megabreccia horizon, left

'

side of Rio Seres, about q. 2050 m. S 212 h; 8§ x.

Recrystallized FPorostromata (blue-green Algae) laminae, intergrowing with Ba-
cinelle elongata sp. n. Prati di Futia. EF 77; 3 3.

Recrystallized Porostromata laminae. Northwestern side of Prati di Putia.
EF 69; 3 x.

- Recrystallized specimens of Solenoporaceans (Parachaetetes maslovi Flilgel).

Third megabreccia horizon, side abeve Fornates. S 214; 2 x.

- Bolenopoeracean bafflestone (Solenopora aff. zlambachensis Fligel). Third me-

gabreccia horizon, northwestern side of Prati di Putia. EF 70; 2.7 x.
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PLATE 45

Specimens of Tabulozoans, encrusting Solenoporaceans (lower left). Third me-
gabreccia horizon, northwestern side of Prati di Putia. EF 70 a; 3.1 x.

Longitudinal/tangential section of Dictyocoelia manon manon (Miinster) en-
crusted by Tubiphytes obscurus Maslov. Third megabreccia horizon, north-
western side of Prati di Putia. EF 66 c; 3.2 x.

Longitudinal section of Dictyocoelic manon manon (Minster) encrusted by
specimens of Tubiphytes obscurus Maslov., Third megabreceia horizon, north-
western side of Prati di Putia. EF 66; 3.3 x.

Tubiphytes obscurus Maslov. Third megabreccia horizon, northwestern side of
Prati di Putia. EF 866 b; 3.3 x.

Scleractinian framestone (Margarosmilia septanectens (Loretz). Third mega-
breccia horizon, side above Fornates. S 214 b; 4 x.

- Recrystallized thamnasterioid Scleractinian colony. Northern margin of Prati

di Putia, third megabreccia horizon. EF 62; 1.8 x.

Ladinella porata Ott. Third megabreccia horizon, Prati di Putia. 8 207a; 9 .

- Blue-green algal laminae eroded by fine intraclastic packstone. Level g), nor-

thern margin of Prati di Putia. EF 63; 3.3. x. Arrow indicates the top.

Intrabioclastic, graded packstone eroding a Radiolarian wackestonepackstone.
NE limit of Prati di Putia, where the megabreccias are lacking. EF 60: 3.3 .
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