MARGINI DI PIATTAFORMA CARBONATICA
E REEFs CARBONATICI

| reefs carbonatici sono ottimi indicatori delle condizioni ambiental
(clima, profondita d’acqua, ossigenazione); inoltre sono generalmente
ottime trappole stratigrafiche per gli idrocarburi:
In Canada il 60% della produzione petrolifera proviene
dai reefs sviluppatisi nel Devoniano, presenti anche
In molte regioni petrolifere degli USA.

In Italia i campi petroliferi dell’ltalia meridionale sono spesso ubicati
lungo il margine della piattaforma Apula (es. in sud-Adriatico:
Aquila, Giove, etc.), in prossimita di essa (Rospo Mare) o
nella piattaforma Apula sepolta sotto i thrust del’Appennino
(es. in S-Apennino: Val d’Agri, Tempa Rossa, etc.).

L'attuale esplorazione dell'offshore croato e focalizzata prevalentemente
sul margine della piattaforma carbonatica Dinarica.

Il riconoscimento di tali margini lungo i profili sismici e una fase
fondamentale per la ricostruzione degli antichi domini sedimentari.
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| margini di piattaforma carbonatica rappresentano
Spesso un importante obiettivo di indagine in quanto o =
costituiscono il passaggio tra un dominio di acque poco o | ] esanl e

|:| Mesazoic carbonate platfi

profonde (shallow water) ed un dominio bacinale, anche
molto profondo. | due domini si sono generalmente
separati in seguito ad una fase tettonica distensiva
(tipici ambienti interessati sono i margini continentali).
L’esempio a noi piu vicino riguarda le piattaforme
carbonatiche Friulana/lstriana/Dalmata e quella Apula,
distintesi dai bacini pelagici circostanti (bacino di
Belluno, bacino Umbro-Marchigiano, bacino lonico, bacino
Lagonegrese) generalmente durante il Liassico in
connessione ad un’importante fase di apertura

oceanica Tetidea. Tali margini sono spesso
caratterizzati da formazioni ad alta
porosita (possibili reservoir) a
causa di fratturazione,
dolomitizzazione, depositi di slope,
etc., talvolta prossime a rocce
con alto contenuto di materiale
organico (possibili source rocks).
Sono quindi un obiettivo
importante della interpretazione
sismica per esplorazione
petrolifera.
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Margine di Piattaforma w, sounonny conrumann
Evidenze Sismiche Dirette

Configurazioni di margine (a sn)

1 & 2 — forma a “tumulo” e brusca interruzione
dei riflettori adiacenti

3 - diverse facies sismiche sui due lati struttura

Configurazioni_interne (a ds)
1 — assenza di riflettori
2 — crescita della struttura su una ‘hinge line”

Evidenze Sismiche Indirette

Effetti (a sn)

1- drappeggio sopra la struttura

2- pull-up velocity

3- diffrazioni ai margini della struttura

Architettura (a ds)

1- crescita su “hinge line”
2- crescita su di un alto strutturale
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Distinguishing Characteristics of Reefs

Figure 5.16 is a summary of criteria for distinguishing reefs
on seismic sections. These criteria include:

(1) Reflections that partially outline reefs.

(2) Reflection voids, distinguishable by the sharp termina-
tion of reflections that onlap the reef.

(3) Changes in amplitude, frequency, or continuity of re-
flections at reef edges.

(4) Differences between reflection patterns on one side of
the reef compared to those on the other; this is often
especially marked for shelf-margin and barrier reefs where
the back-reef and fore-reef patterns may differ markedly.

(5) The presence of diffractions and other types of events
that mark reef edges.

(6) Differential compaction effects that produce a drape in
the sediments over the reef; this is generally due to the off-
reef sediments being more compactable than the reefitself;
but occasionally the porous parts of a reef collapse and pro-
duce compaction effects. Compaction effects usually
become gradually less with distance above the reef.

(7) Velocity anomaly for reflections underneath the reef
(see below and figure 5.17).

(8) Location where reef growth should be propitious, such
as on a hinge line, at the edge of a shelf, or on the uptilted
edge of a fault block.

(9) Regional factors, such as the knowledge that the
climate or environment associated with a particular reflec-
tion was propitious for reef growth.
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Reefs are usually evidenced by a combination of the fore-
going, it being recognized that none are exclusive indicators
of reefs.

Commonly, a reef has higher velocity than the surround-
ing sediments (see figures 5.17a and 5.17b), especially where
the surrounding sediments are shales, and hence reflections
under a reef usually show an apparent but unreal uplift.
Sometimes a reefis surrounded by evaporite deposits such as
anhydrite, which have higher velocity than the reef, and
then the velocity anomaly under the reef is an apparent sag
(see figure 5.17c). Occasionally the back-reef and fore-reef
sediments will be of sufficiently different kinds that velocity
anomalies will differ for opposite sides of a reef (see figure
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Compattazione Differenziata
in corrispondenza di un build-up:

effetti sul contenuto in frequenze:
sopra la struttura di build-up la
serie sedimentaria mostra un

contenuto in frequenza piu alte

spettro di frequenza

ADRIATICO MERIDIONALE Enterprise Oil
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In questo profilo il
margine & ben evidente
anche per a struttura
prodotta dal reef
al margine della
(spessa) piattaforma.

Si notino le diverse facies
sismiche dei domini
shallow water (sw)

(piattaforma) e bacinale.

Esempio di margine di piattaforma:
spesso i margini di piattaforma,
soprattutto se profondi, sono
di dimensioni prossime al limite
della risoluzione sismica
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Esempio di
Margine di
Piattaforma

si distinguono

-le diverse facies sismiche
dei domini
< di piattaforma sw
< bacinale
-le diffrazioni dal margine
-il pull-up velocity
-il drappeggio e la
compattazione differenziata
dei sedimenti di copertura

Del Ben Anna - Interpretazione Sismica -
Margini Piattaforma Carbonatica
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Esempio di Margine di Piattaforma nelle Bahamas
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Profilo sismico attraverso il Golfo di Trieste
Il margine della piattaforma carbonatica
Friulana/lstriana separa il bacino pelagico ad
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Abstract

Synthetic seismic sections across the exposed Cretaceous-Miocene carbonate platform margin

Adriatic Sea

Synthetic Section
Gran Sassd\ | @ Subsurface Section
QL ik

}
N
|

Quaternary Volcanoes

Pelagic sequences
(Umbria-Marche)

Carbonate turbidites

of the Mountagna della Maiella (central Italy) explain the seismic facies of a carbonate platform

margin system and show the

limitations of rclating seismic sequences o depositional sequences.

Slope and base of slope deposits
Carbonate platforms

—~—— Major thrusts

Subsurface front of
internal allochthonous units

To define a layered impedance model, velocities and densities of 186 minicores from all major out-
cropping lithologies were determined. The impedance model was converted to synthetic seismic
data by applying a computer-simulated model that uses the normal incidence ray-tracing method at
variable frequencies, amplitude gains, and noise levels. The resulting synthetic seismic sections
show a mostly transparent platform that is onlapped along the escarpment by a succession of high-
amplitude slope reflections. The different reflectivities of platform and slope can be explained by
their differences in impedance contrasts. The small impedance contrasts within platform carbon-
ates results in weak reflections nearly indistinguishable from noise, whereas the large impedance
contrasts within the slope and basin carbonates yield coherent high-amplitude reflections. The
seismic image with incoherent (o transparent platform, high-amplitude slope reflections, and rec-
ognizable prograding units is similar to observed seismic data across other steep carbonate plat-
form margins (e.g., Great Bahama Bank and Adriatic Sea)

In outcrop, seven unconformity-bounded supersequences were mapped. Comparison with the
synthetic seismic section shows that, at a frequency of 20 Hz, only five of these depositional super-
sequences cun be recognized using seismic unconformities. With an increase in frequency, an
increasing number of unconformitics become visible, and at a frequency of 60 Hz, all seven are
imaged. The synthetic seismic sections also reveal that some of the seismic unconformitics are
pseudo-unconformities—they do not exist in outcrop, but the seismic image shows erroneous or
nonexistent geometric patterns. These are a result of the thinning of layers below seismic resolu-
tion. These observations document the problem of seismically imaging depositional sequences
Depending on the dominant frequency, an erroneous number of sequences might be interpreted.
This limitation must be taken into account when making sequence stratigraphic interpretations
based solely on seismic information.

Early Jurassic (Pliensb
Early Jurass
| Friol platorm
| Mesozoic plateaux
Mesozoic carbonate p
Mesozoic extensional f4

Cenozoic compression

A.Apulia  B. Abruzzi-Campania

¥ig. 3. Location map of the Montagna delta Maiella in central Italy and the relative positions of the
carbonate platforms of Apulia (A) and the Abruzzi-Campanian limestones of the southern Apennines (B).
ered by foreland deposits and allochthonous units of the internal
lly involved in Tertiary thrusting in the Montagna della Maiclla. The
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Fig. 1S. Comparison of seismic sections from similar geologic plotted at equal h I and vertical scales
(total width of sections is 14 km). (a) Synthetic seismic section across the platf basin transition in the Montag
della Maiella (30 Hz). (b) Seismic section of the eastward continuation of the Maiella platform margin (Apulian platform)
located ~40 km east of the Maiella where the margin plunges into the subsurface beneath the Adriatic Sea (Figure 3). The
reflection pattern is characterized wnlapped by a wedg: high-amp
reflections. (c) Part of the Western seis k (Eberli and Ginsburg, 1989). The reflection
pattern is similar to that above, confirming the differences in seismi ies of platform and slope.
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Piattaforma isolata

Esempio di profili sismici

attraverso piattaforme isolate

offshore Libia

Fasi di sviluppo :
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SUBAERIAL EXPOSURE
In situ carbonate
production is largely
terminated, apart

from minor fringing
reefs(®). Platform

top is Karstified in

humid climate (k)
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Sea-level

PLATFORM DROWNING
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MALDIVE

esempio di piattaforma
carbonatica sviluppatasi
dalla fine dell’Eocene
all’Attuale
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Profilo attraverso le Maldive
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SCHEMATIC CROSS SECTION THROUGH THE MALDIVE PLATFORM
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Figure 11. Schematic cross-section through the Maldives platform. Substantially modified from van Gils and Rubbens (1992).

| dati dimostrano come | margini della piattaforma carbonatica delle
Maldive siano migrati nel tempo, con annegamento di settori diversi
della piattaforma e talvolta con successivi episodi di ripresa dell’attivita

di bio-costruzione.
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